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1. GIOI THIEU

Cac loai beéo hoa dau (Azolla) la loai thuc vat nhd nhat trén thé gisi
nhung c6 y nghia thuong mai nhét, néi trén mat nudc va dugc tim thay
séng & moi truong nudc ngot va nudc 1g. Azolla la mot trong nhiing
loai thuc vat phat trién nhanh nhat trén toan cau va né cé thé tang gap
doi dién tich bé mit cua n6 sau mdi 5 dén 10 ngay (3 - 5 ngay), lam cho
nd tré thanh mot tai nguyén cuc ky quy gid. Anabaena azollae, mot loai
vi khuén lam, dugc chita trong thuy 14 ctia Azolla, c¢6 kha ning c6 dinh
nito trong khi quyén, trong khi c6 dinh né c6 thé tiép can dugc véi cay
trong (dudi dang amon-NH,). Do d6, mdi quan hé Azolla-Anabaena
c6 y nghia cuc ki quan trong trong néong nghiép. Su hién dién cua vi
khudn lam cdng sinh, A. azollae, chiém thty lung ctia 14, gép phan vao
kha nang c6 dinh dam ctia hé thong. Béi vi dac tinh nay, né da dugc st
dung rong rai lam phéan bon sinh hoc cho cay lua. Ngoai ra, n6 c6 thé
dugc st dung cho nhiéu tht khac, ching han nhu thuc phdm va thic &n
chdn nudi, san xuét nhién liéu sinh hoc, xt ly moi truong, nguyén liéu
cho dugc liéu... B&i vi nd co rat nhiéu cong dung, viéc quang ba va su
dung Azolla-Anabaena trong hé thong nong nghiép bén viing sé hiiu
ich va t6t cho méi truong. Cong dung ctia Azolla la khong thé chéi cai,
song dé phat trién hét cdng dung ctia né van la van dé ma cac nha khoa
hoc cin quan tdm. Bai viét tong quan mdt s6 cong dung ctia béo hoa dau
va budc dau dé xudt mot vai y tudng nhiam st dung dugc hiéu qua hon.

2. MOT SO PAC PIEM SINH HQC VA CONG DUNG

CUA BEO HOA DAU

2.1. Ddc diém sinh hoc ctia béo hoa dau

Béo hoa dau dugc x€p lai thanh ho riéng 1a Azollaceae thudc bo
Salviniales. Theo Lumpkin va cs. (1982), Elkan G.H. (1987) va Van Hove
(1989), béo hoa dau dugc phan loai nhu sau:

Bang 1. Phan loai béo hoa dau [1]

Bo Salviniales
Ho Azollaceae
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Azolla Filiculoides

Azolla Mexicana Azolla Pinnata

Loai -
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A. Microphylla Kaulf
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O mién Nam Viét Nam, béo hoa
dau thuoc ho Azollaceae, c6 2 loai.
Loai mdt 1a Azolla Pinnata Br, tan
ndi, mau luc hay do do [2]. Loai nay
c6 nhanh déu hai bén (dang long
chim); than mang ré khong c6 ré
phuy, 14 gan nhau, gan theo hai hang
két lgp. La c6 hai thuy, thuy duéi
chim, thu. Bao tt qua mang dai bao
tt nang va tiéu bao tl nang. Béo hoa
dau c6 thé phan bé khip cung 6 ao,
rudng. Loai hai c6 tén khoa hoc 1a
Azolla caroliana Wild. Tan néi hoi
nho hon loai trén, mau luc hay tia lac
gia, nhanh khong déu. L4 xoan rong,
trai trén mat nudc, mat trén c6 mut
nho; ré dai dén 5cm. Phan bo khép
cung 6 ao, rudng [2].

Nudc 1a yéu cau co ban cho su
tang trudng va phat trién ctia Azolla,
vi cay cuc ky nhay cam véi viéc thiéu
nudc. Azolla c6 thé ton tai trong
pham vi pH tu 3,5 dén 10. Nhiét do
toi uu cho sy tang trudng va c6 dinh
nito tuy theo loai, thudng dao dong
trong khoang 20-30°C. Azolla phat
trién tot nhat trong bong ram (tuong
duong 25-50% anh sang mdt troi cuc
dai); Trong azolla thanh céng doi hoi
phai st dung moét lugng phén lan
nhdt dinh (0,5-1,0 kg P/ha/tuan) [3].

2.2. Cong dung ciia béo hoa diau

Lam sach moi truong (xt ly nude
thai, kim loai ndng...).

Theo Jonathan Bujak & Alexandra
(2002), Azolla c6 thé phat trién manh
mé trong nudc thai sinh hoat dugc
xt Iy mét phéan va trong ho sinh hoc
c6 néng d6 phot phat, amoni nitrat
cao. Azolla hép thu, loai bé hau hét
phot phat va nitrat trong nudc va qua
trinh xt ly thuc vat cta nd cé thé
dugc tang lén khi tha chung véi béo
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Béo hoa dau noi trén mdt nudc va dugc tim thdy séng 6 moi truidng
nudc ngot va nudc lg

tdm, cung cdp mot hé thong tich hgp loai bo hdu hét phot phat
va nitrat khoi nudc thai. Diéu nay mang lai tiém ndng lam sach
nudc thai sinh hoat bang cach stt dung Hé thong sinh hoc Azolla.
Kha nang loai bo kim loai nang cta Azolla da dugc xac dinh bdi
cac nghién ctu trén ca cay cht dong (song) va thu dong (chét),
v6i qua trinh tich cuc, dugc goi la tich liy sinh hoc, sti dung beo
trong trong cac thung chia nudc thai. Trong qua trinh thu dong,
nudc thai dugc dua qua sinh khdi azolla kho dugc dong goéi thanh
biomatrix hodc cac bo loc sinh hoc azolla [4].

Ciing gidng nhu beo tay va cac chi, loai beo khac, béo hoa ddu
hap thu kim loai ndng, chat khodng, trong d6 c6 NO,". Can luu
y rang, khong c6 giai phap vét ly va héa hoc nao dé€ c6 thé tach
NO, ra khdi ngu6én nudc mit, nhung gidi phép sinh hoc thi cé
thé. Thuic vat thay sinh néi chung hap thu NO," lam giam nguy co
6 nhiém NO,” 6 ngu6n nudc mit [5]. Béo hoa dau va cac chi, loai
béo khic dugc dung dé xti ly nudc thai la mot giai phap hitu hiéu
[6, 7]. Azolla ciing dugc dung d€ xt ly Mangan trong nudc thai
chan nuoi [8].

Azolla con c6 kha nang san xudt nhién liéu sinh hoc (dau
sinh hoc va dau diesel sinh hoc) va kha nang st dung tao Azolla
macroalgae trong cac ting dung xt ly sinh hoc va phan boén sinh
hoc [8].

Maldonado va céc tac gia [8] da nghién ctiu, phan tich thong
tin vé€ hiéu qua loai bo thudc, tap trung vao thudc khang sinh,
sti dung Lemna (Béo tdm) va Azolla, diéu nay sé cho phép hiéu
rd hon vé cac qua trinh xu ly bang thuc vat ti géc do sinh ly
thuc vat. Nhom tac gia cho rang c6 du bang chiing khoa hoc
vé hiéu qua loai bo cac hgp chit duge phdm ctia cac dai thuc
bao trdi néi nay 6 quy mo phong thi nghiém, diéu nay cho thay
rang ting dung ctia chung trong diéu kién thuc té€ c6 thé mang
lai két qua tot”.

Azolla hodc dugc dua vao dit trude khi cdy lua hodc duge
trong xen canh véi cdy lua. Viéc xen canh cling nang cao hiéu qua

st dung phan N. Viéc thu hoi kim loai ndng
ti moi truong nudc 1la mot tinh nang quan
trong khac ctia Azolla véi vai tro la chat xd
ly sinh hoc cho dit ngép nuéc (Wedland).
Noi chung, Azolla hip thu hiéu qua cac kim
loai nang tu moi trudng nudc chia nong
do6 thap hon (< 20 mg L"); tuy nhién, cac
loai filiculoides da dugc tim thdy dé hép
thu ham lugng kim loai cao hon (0,40% Ni)
tt dung dich giau Ni (500 mg L) [8].

Viéc sti dung thuc vat dai thuc bao thay
sinh nhu Azolla v6i kha nang siéu tich lay
dugc biét dén 1a mot lya chon than thién
v6i mai truong d€ phuc hoi nguon lgi thiy
san bi 6 nhiém. Panh gia hién tai nhin
manh tiém nang tich lay thuc vat cta cac
dai thuc vat, nhan manh vao viéc st dung
Azolla nhu mot ting ct vién day hda hen
cho xti Iy 6 nhiém bang thuc vat. Tac dong
ctia viéc hap thu kim loai nang d6i véi hinh
thdi va qud trinh trao déi chit cua Azolla
ciing da dugc thao luan dé hiéu ro hon va
sti dung mdi lién hé cong sinh nay trong
linh vyc xti ly 6 nhiém [9].

Azolla dugc sti dung lam thtc an tuoi
dé€ nudi cd & cac ving nuéc md nhu hé.
St dung Azolla d€ giam hién tugng pha
dudng trong nudi két hgp chian nuoi gia
suc/gia cam. Viéc stt dung Azolla dugc bao
cdo d€1am sach nudc co thé dugc khai thac
trong cac hé thong nuoi két hop. Mot trong
nhiing dic diém cta chan nu6i gia suc/
gia cAm - ca tich hgp la sy tich tu cac chat
dinh dudng ti phan dong vt dan dén hién
tugng phu dudng. Hién tugng phu dudng
hé théng ao nuodi dan dén suy giam chat
lugng nudc, dac biét la oxy hoa tan anh
hudéng dén san lugng ca. Azolla tich hop
v6i hé thong nay c6 thé hip thu cac chét
dinh duéng du thtia va do d6 lam giam
hién tugng phu dudng. St dung beo hoa
dau trong cac hé¢ thong canh tac khac. Nudi
vit trong lta la mot tdp quan truyén thong
& chau A [10], [7-8].

O nhiing ving thudng xuyén bi dich
bénh s6t rét (tdc nhan chinh 1a mudi
Anopheline) thi béo hoa dau 1a mdt bién
phép than thién v6i moi trudng dé han ché
dich bénh. Su sinh san cua Anopheline gan
nhu bi ngan chan hoan toan trong cac bé,
giéng va ao dugc bao phu hoan toan béi
Azolla [7, 8,11, 12].
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bé xt ly kim loai nang, mdt nghién cdu cta
Antunes, A. P. M va cong su [13-15], [7-10] da nhan
thdy rdng, Azolla filiculoides da loai bo 86% va 100%
vang khoi cac dung dich kim loai ban dau gom 2-10
mg vang -1 tang dan khi nong d¢ vang (III) ban dau
tang lén. Sinh khoi cho hiéu sudt loai bo 16n hon 95%
khoi dung dich & tat ca cac nong do sinh khéi dugce do.
Loai bo hoan toan vang xay ra & pH 2, v6i 42% loai bo
6 pH 3va4,loaibo 63% va73% & pH 5 va 6 tuong ting.
Khong quan sat thay su loai bo phu thudc vao nhiét do.

Két qua cta viéc st dung hé thong cong sinh c6
dinh dam Azolla-Anabaena dé€ cai thién chat lugng
nudc thai do thi da qua xt ly, ddc biét 1a vé nhiing gi
lién quan dén hiéu qua loai bdé phot pho (40-65%), thu
dugc trong cac thu nghiém lién tuc dugc thuc hién
trong vai ndm qua va da dugc trinh bay trudc do, 1a rat
htia hen [16].

Sti dung lam phdn bon

Azolla c6 thé dugc st dung nhu mét loai phan bén
sinh hoc khiné con 4m hodc ¢ thé dugc lam kho thanh
dang hat hodc vién d€ dé bao quan va van chuyén. N6
ciing c6 thé dugc két hgp véi cac thanh phan khac dé
san xudt “siéu phan bon sinh hoc” nhu Hasiru SiriTM
- mot trong s6 nhiéu san phdm dugc tiép thi dudi tén
Hasiru Organics ctia Boothankad Group of Estates
(BGE) thuoc s hiiu ctia gia dinh Bang Karnataka cta
Anbo [17].

Viéc sti dung béo hoa dau lam phén bén sinh hoc,
giup giam lugng dam uré phai san xuat, tiét kiém dang
ké tai nguyén nudc va ning lugng. Nam 2018, trén toan
cau ¢6 2.170.000 tan phéan uré dugc san xudt, tiéu ton
27.742.225m’ nudc, chiém 16% lugng nudc tiéu thu
toan cau; tiéu tén 376.979.956 kWh dién, chiém 26%
lugng dién tiéu thu toan ciu. Gidm sdn xudt moi tin
uré sé tiét kiém dugc 12,8m> nude va 173,7 kWh dién
[6]. Viéc sti dung qua nhiéu phan boén téng hgp (Phan
v ¢0) c6 thé dan dén nhiing rai ro nghiém trong vé
moi truong, trong khi @ phan xanh va tuoi nguyén liéu
c6 thé cung cép chit dinh dudng giai phong cham.
Nghién ctiu nay tuyén bo riang viéc st dung phén hiu
cd Azolla nhu mot Ging dung riéng 1é hoac két hgp
c6 thé giam st dung phan bon téng hop téi 60% ma
khong lam giam dang ké su tang trudng va nang suét
hat caalua (8, 18].

O chau Phi, nong nghiép 1a nganh kinh t& quan
trong nhat va st dung 75% luc lugng lao dong. Nguon
du tri nhién liéu hoa thach va chi phi phan bén nito
thuong mai ngay cang tang doi hoi phai tim ra cac giai
phap thay thé khac, chang han nhu stt dung phan bon
sinh hoc, nhu hé thong cong sinh Azolla-Anabaena.
Loai ciy nay khd phd bién & luc dia chau Phi. Phan
loai hoc ctia Azolla dugc xem xét va két qua cta du
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an hop tac gitta B6 Dao Nha va Guinea-Bissau vé€ viéc
st dung loai duong xi thuy sinh nay lam phéan xanh
trong canh tac lda dugc phén tich. Cudi cling, ching
toi tap trung vao tdm quan trong ctia viéc st dung cac
sinh vét ¢6 dinh dam, nhu Azolla, c¢6 thé gitp cac nuéde
dang phat trién cai thién mot cdch hiéu qua nén noéng
nghiép bén viing hon, khong c6 nguy co xay ra cac van
dé lién quan dén tac dong bét lgi ctia phan bon hoéa hoc
doi véi do phi nhiéu cua dat trong dai han, nang suét
dat va cac van dé moi truong [19].

Bén canh d6, viéc st dung cac chat hoéa hoc (hda
chit nong nghiép va thuy san) trong thuc hanh canh
tac dua vao mdi trudng nhiéu chat doc hai khac nhau,
gay ra cac van dé doc hai nghiém trong déi v6i moi
truong va stic khoe con ngudi. Ung dung cac chét sinh
hoc/htiu co trong canh tdc ndng nghiép thay cho cac
chat héa hoc la mot giai phap quan trong va kha thi
cho cac van dé doc hai néu trén déi v6i moi truong.
Azolla (Azolla sp.) 1a loai duong xi n6i séng dudi nudc,
c6 thé ung dung trong ndng nghiép, chan nudi, nudi
trong thay san va trong trot tong hgp dé cung cip chét
dinh dudng va cac muc dich khac. Vi vdy, cac chat héa
hoc c6 thé dugc thay thé biang Azolla d€ khic phuc van
dé gay ra bdi cac bién phédp canh tac vo co. Rat it nha
nghién ctiu nhan manh va bdo cdo vé bdi canh nay,
tuy nhién, thong tin toan dién lién quan dén viéc ap
dung Azolla trong cac phuong phap canh tac hiiu co
khac nhau la qua it. Do d6, ddnh gia hién tai da dugc
tap trung d€ dua ra mot cai nhin téng quat vé cac khia
canh ting dung khac nhau ctia Azolla trong thuc hanh
canh tac hiiu co [20].

Dua cay béo hoa dau vao luan canh cay trong & cac
vung trong lda nhu mot loai cay trong chinh. Azolla
can phai dugc dua vao luan canh & cac vung trong laa
va cin t3 chtic san xuit giong t6t. O nhiing viing 3 vu
lta/ndm, c6 thé trong 2 vu lda 1 vu béo hoa dau; bién
phap nay d€ cho dat nghi ngoi va c6 thoi gian hoi phuc,
ngoai ra vu béo dé€ cung cdp dinh dudng (N) va cai
tao dat. Béo hoa dau con c6 tac dung kiém sodt co dai
trong canh tac lta nudc. Vi khudn lam trong beo hoa
dau c6 tac dung tic ché métan (CH,) trong dét san xuat
lta nuée [5, 6].

Gidm phat thdi khi nha kinh

Azolla chinh la yéu t6 da giup bién d6i khi hau nha
kinh 49 triéu ndm trudc, khi nhiét do trung binh tai
Bac cuc la 20°C sang khi hidu mat mé ngay nay véi hai
cuc c6 bang. S6 di ¢é dugc su bién chuyén than ky doé
la nho kha ning hap thu CO, gép nhiéu ldn cay xanh
va gap doi sinh khéi chi sau 3-5 ngay. Ngoai ra, cac
nghién ctiu gan déy cho thay Azolla con giup giam phat
thai khodng 40% lugng khi nha kinh CH, tif ruéng lda.
Bdi lé theo cdc tinh todn, tin chi cc-bon thi Im* CH,



tiong duong 28m’ CO,. Theo mdt s6 tinh todn khac,
néu nhu 25% dién tich lda nudc & Viét Nam duoc tha
beo hoa déu thi chung ta sé dat dugc muc tiéu giam
phat thai 9% khi CH, nhu Chinh pha Viét Nam da
cam két tai COP 26. Nhu vay Azolla hién nay dang tré
thanh mot cong cu hitu hiéu trong cudc chién cam go
chdéng su nong 1én toan cau (do bién d6i khi hau) [17].

Béo hoa dau c6 kha ning hap thu CO, cao, tang
nhanh khi méi truéng chita nhiéu CO,, trong moi
truong CO, chiém khodng 385ppm (2008), Azolla
filiculoides h4p thu 2.587kg C/ha/nam, ting lén
4.660kg C/ha/nam & mdi triong 1.000ppm CO,,
6.569kg C/ha/ndm, tuong duong 24.108kg CO,/ha/
nam ¢ moi triong 1.600ppm CO,. Do vay, mdt nudc
gan cac nha may nhiét dién nén nuodi béo hoa dau dé
gidm CO, ra mdi trudng toan cau [6].

Béo hoa dau lam thtic an cho dong vat nhai lai giap
gidm phat thdi khi CH, tl cht thdi ctia ching. Khi
CH, géy hiéu ting nha kinh cao gap 25 (C¢ tai liéu la
281an [17]) so v6i CO, trén cing mot ty 1é thé tich. Khi
CH, gay hiéu ting nha kinh chiém 15 - 20% tong s6 khi
gy hiéu ting nha kinh toan cau. Theo nghién ctiu cua
Kimani S.M. va cong su 2018, dat trong lta nudc c6 tha
beo hoa dau phat thai khi CH, bang 2/3 lugng CH, phat
thai trén déat lta nude khong tha beo [6].

St dung t6ng hgp dam sinh hoc - hoéa hoc trong
canh tac lda la con dudng hudng t6i san xuét lua gao
bén viing. Cac thi nghiém da dugc thuc hién dé danh
gia tac dong ctia viéc bon Azolla (tdo lam luc) cung véi
viéc giam liéu lugng bon phan N (uré) khuyén nghi
doéi véi lugng phat théi oxit nito (N,0), CH,, kha nang
gay nong lén toan cau (GWP) va khi nha kinh (GHGI)
trong gao. Bon Azolla cung véi giam liéu lugng uré
khoéng lam giam dang ké nang suét lta va GHGI giam
lan lugtla 18,41%, 16,88% va 17,97% & Pusa 1509, Pusa
RH-10 va Pusa-44 khi so sanh dén viéc xti ly phan bén
dugc dé nghi. Nhiing phat hién ctia nghién ctiu nay
cho thay rang viéc sti dung Azolla trong lta c6 thé giup
giam 25% lugng phan uré bon cho lua ma khong anh
hudéng dén ning suat lta. Day sé la mot tinh hudng doi
bén cung c6 lgi cho ngudi ndng dan, nhiing nguoi sé
tiét kiém dugc chi phi phan bon cting nhu cho cac nha
hoach dinh chinh sach bang cach gidm thiéu phat thai
khi nha kinh [8].

Cung cdp dinh dudng va thiic dn

Trong tat ca cac chuyén bay vii tru tii trudc dén nay,
cac phi hanh gia déu dugc cung cip oxy, thiic an va
nudc tu Trai dat... va chat thai cta ho phai dugc dua
veé Trai dat. Cac tau van tai thuc hién nhiing chiic ning
do, bai vay sé rat kho khan cho cac chuyén du hanh
vi tru voi thoi gian va khoang cach dai. Do do, khi
phi hanh gia Lién X0 (cti) Siencopaki con song, 6ng da
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dé xuit kha nédng tai ché trong mdt hé sinh thai khép
kin. Trong hé thong nay, thuc vat dong vai tro rat quan
trong vi chiing quang hop, hip thu CO, va san xuat
O,, cung cép chat dinh dudng va thic dn. Hoi nudc do
thuc vat thai ra cing c6 thé dugc ngung tu va khoang
héa dé st dung tiép. Trong hé thong hé trg su song
vong kin, Azolla c6 thé ton tai d€ thuc hién céc chiic
nang thiét yéu [17].

Tu ngay 24 - 30/7/1980, trén tram v tru Chao
muing 6, hai nha du hanh v tru Gorbatko (Lién X6
ci) va Pham Tuan da lam thi nghiém vé béo hoa dau.
5 nam sau, mdt nhom cac nha khoa hoc ctia Viét Nam
thudc Vién Sinh vat hoc - Vién Khoa hoc Vit liéu va
Lién X6 ct thudc Vién cdc van dé Y sinh hoc, Vién
Sinh hoc phan tu va Di truyén da c6 ban bao céo
“Tinh trang khong trong lugng va hoat dong séng cua
beo hoa dau”. Thi nghiém dugc tién hanh trong hop
c6 trong lugng 0,25kg, kich thudc 130x120x55mm.
Mbi cong thiic da st dung 2 thiét bi nhu da ndi, trong
mdi cai dat 9 cay. Thiét bi cung véi cay dat trong toi
dugc dua 1én con tau vi try, sau dé trong con tau
dugc dit gan nguon chiéu sang 3-4 klux va nhiét do
22 - 23°C. Két thuc thi nghiém, thiét bi lai bit t6i. Sau
khi dua xudéng dat ¥ s6 cay dung d€ nghién ctiu ngay
dé thu cac chi s6, con cac cay con lai duge dung dé
trong lai trong diéu kién phong thi nghiém & Vién cac
van dé Y sinh hoc (Lién X6 cii) va phong thi nghiém
sinh ly héa sinh vét thu¢c Vién Sinh vat hoc (Viét
Nam). Song song véi thi nghiém nay sau hai ngay tién
hanh thuc nghiém do6i ching phong thi nghiém va
van chuyén... Bdo cdo con nghién ctiu anh hudng vé
sau cta cac nhan té cta chuyén bay vao vii tru 1én
cac dic diém sinh ly, hda sinh ctia béo hoa dau: “Sau
khi thu dugc béo hoa dau ti vi tru tré vé chung toi
da trong lai trong diéu kién phong thi nghiém. Cay
sinh trudng va phat trién binh thudng, ra ré vao ngay
thid hai. Toc do sinh trudng trong diéu kién khong
trong lugng khong khac véi doi chiing & trén mat dat.
Thanh phén sinh hoéa ctia cac thé hé béo hoa dau ma
trudc day da & trong diéu kién khong trong lugng
khong bi thay d6i va giéng nhu béo hoa dau & cong
thiic d6i chiing. Két luan: (1) C6 thé dé nghi chon béo
hoa dau la mot trong s6 nhiing cay dua vao hé thong
sinh hoc dam bao doi song trong hé sinh thai kin;
(2) Su bién d6i ciu trac hinh thai cta béo hoa dau
nhan thdy & cong thtic bay va cong thiic doi chiing
van chuyén khong phai do hiéu qua cua tinh trang
khong trong lugng ma do su pha huay dinh hudng
clia cay va tac dong co hoc luc van chuyén; (3) Tinh
trang khong trong lugng (6 ngay) khong anh hudng
dén hoat dong séng binh thudng ctia hé céng sinh
trong beo; (4) Tinh trang khong trong lugng (6 ngay)
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1. Hap thu CO2
2.C6dinh N,,

3. Lwu giit carbon

4. Thirc an chan nu6i
5. Nhién liéu sinh hoc
6. Phan bon sinh hoc
7. Lam sach nudc

Béo hoa dau
6 nhiéu cong dung khdc nhau

khong anh huéng dén hoat dong song ctia beo hoa déu lic trong lai vé sau
trén mat dat. Khi nghiém thu dé tai, cac nha khoa hoc ngoai kién nghi tién
hanh nghién ctu tiép d€ sém dua beo hoa dau stt dung vao hé sinh théi kin
trong cac con tau vi tru con dé nghi tim hiéu gia tri dinh duéng cho nguai;
tac dung chong phong xa; tinh ting dung vao doi song [17].

Sdn xudt lam dvoc liéu

Thudc dya trén thuc vat hién nay c6 nhu cdu l6n & cac nuéc dang phat
trién vé chdm sdc stic khoe ban dau khong phai vi chung ré ma con t6t hon
kha néng tuong thich véi hé thong co thé con ngudi va tic dung phu rat
thap. Vi ly do nay, ddnh gia hién tai tap trung dé€ tiét 16 y nghia dugc phdm
cta loai Azolla.

Thu6c Phylamin (bao ché tii ciy béo hoa dau) da dugc cip Bang doc
quyén sang ché (can bo ctia Vién la dong tac gia) va dugc Bo Y t€ Viét Nam
cho phép luu hanh tti nam 1993 véi cong dung: B6 sung dudng chat thiét yéu;
Tang sinh luc, thé luc va ha cholesterol; Tang cuong mién dich va giam tac
dung phu ctia xa tri va hoéa tri liéu - gép phén tang chat lugng séng ctia bénh
nhan ung thu va ngudi cao tudi.

3. MOT SO GIAI PHAP PHAT TRIEN BEO HOA DAU GOP PHAN
XAY DUNG NEN NONG NGHIEP BEN VUNG HAN CHE PHAT THAI

Mot la, nghién ctiu va cai tién cong nghé nhén giong: Hién nay nhan
giong béo hoa dau chua yéu bang phuong phap vo6 tinh, con han ché 16n
trong san xudt dai tra va bao quan giong lau dai. Can tip trung nghién ctiu
quaé trinh sinh san htiu tinh va quy trinh bao quan bao tu, phat trién cac
giong beo c6 tinh trang quy, kha ning sinh truéng 6n dinh hon, phu hgp
v6i diéu kién khi hau da dang d€ néng cao hiéu qua san xudt giéng va ting
dung rdéng rai hon.

Hai la, mé rong ting dung trong néng nghiép bén viing: Azolla nén dugc
phat trién nhu mot cong cu quan trong trong nong nghiép hiiu co, phan bon
sinh hoc, giam dung phan bén hoa hoc, cai tao dat va nang cao do phi nhiéu
dat. Dong thai thuc déy hé thong luin canh hodc xen canh véi cay lua, ddc biét
& vung canh tac 3 vu lia/ndm nham cin bang dinh dudng cho dét va ting nang
sudt ciy trong.

Ba la, phat trién cac ing dung mdi truong va xu ly 6 nhiém: Khai thac
toi da kha nang lam sach nudc thai, hdp thu kim loai ndng va giam phat
thai khi nha kinh nhu CH, tii ruong laa va khi thdi dong vat. Tang cuong
nghién ctiu va Ging dung rong rai Azolla trong xti ly moéi trudng, phuc hoi
nguon lgi thiy san va lién két v6i cac hé thong sinh thai khac dé tao hé sinh
thai can bing.
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Bon la, phat trién ché phdm
tu Azolla trong y dugc va thtc
an: Nghién ctiu sau hon vé cac
tinh nang dugc liéu ctia Azolla,
md rong san xudt cac ché phdm
ho trg stic khde nhu Phylamin
va cac san phdm bé sung dinh
dudng. Dong thoi phat trién
nguon thic an chin nudi giau
protein tii Azolla cho gia cam,
cd va dong vat nhai lai nham
huéng t6i sy bén viing trong
nganh chan nudi.

Ndam la, ting dung Azolla
trong cac hé sinh thai khép kin
va khong gian: Nghién ctiu va
ung dung Azolla trong hé thong
sinh thdi kin, nhu moi trudng
khong gian va cac chuyén bay
lau dai nhdm téi ché khong khi,
cung cdp dinh dudng va thtc
an, dong thoi xu ly chat thai
sinh hoc. Diéu nay mé ra huéng
phat trién khoa hoc cong nghé
mdi dya trén Azolla trong linh
vuc sinh hoc vii tru.

Sdu la, gidi phdp nang cao
nhan thdc va thuc day lay
cdng nghé vao san xuat: Tuyén
truyén, dao tao va hé trg ky
thuat cho ngudi nong dén, cac
t0 chtc, doanh nghi¢p vé loi
ich va cach thic st dung Azolla
hiéu qua trong néng nghiép va
moi truong. T6 chiic san xuét
gidng tdt, quy trinh nuoi trong
dai tra dé tao chubi gia tri bén
viing cho san phdm Azolla.

Cac giai phap nay nham thic
ddy viéc ting dung va phat trién
béo hoa dau hiéu qua, gép phan
BVMT va phit trién nong nghiép
bén viing trong tuong laim

TAI LIEU THAM KHAO

1. Jonathan Bujak ¢ Alexandra,
dich gid Pham Gia Minh, “The
Azolla story-A message from the
future”, Ha Noi: Tri thiic, 2022.
2. Pham Thi Thu Huong
"Khoa hoc - Cong nghé ctia



Bdo Nong nghiép Viét Nam" [Online]. Available:
baonongnghiepdientu@gmail.com. [Accessed 02 5 2023].
3. Nor Anis Nadhirah Md Nasir, Irnis Azura
Zakarya, Saadi Ahmad Kamaruddin,"Comparative
hyperaccumulator of Azolla pinnata and Lemna
minor for livestock wastewater treatment: morpho-
physiological and genetic approach”, [Online].
Available:  https://doi.org/10.21203/rs.3.rs-2572090/
vl. [Accessed 03 5 2023].

4. S. Prabakaran a, T. Mohanraj a, A. Arumugam b, S.
Sudalai ¢; "A state-of-the-art review on the nvironmental
benefits and prospects of Azolla in biofuel, bioremediation
and biofertilizer applications”, [Online]. Available: DOI:
https://doi.org/10.21203/rs.3.rs-2572090/v1. [Accessed
352023].

5. Maldonado a, Edmundo G. Moreno Terrazas b,
Franz Zirena Vilca ¢ d (2022), "Application of duckweed
(Lemna sp.) and water fern (Azolla sp.) in the removal
of pharmaceutical residues in water: State of art focus on
antibiotics", [Online]. Available: https://doi.org/10.1016/j.
scitotenv.2022.156565. [Accessed 3 5 2023].

6. Muhammad Akhtar, Nadeem Sarwar, Arooba Ashraf,
Amjad Ejaz, Shafaqat Ali & Muhammad Rizwan
(2020); “Beneficial role of Azolla sp. in paddy soils
and their use as bioremediators in polluted aqueous
environments: implications and future perspectives”,
[Online]. Available: https://doi.org/10.1080/03650340.
2020.1786885. [Accessed 3 5 2023].

7. K. Malyan a 1, Arti Bhatia a, Smita S. Kumar b,
Ram Kishor Fagodiya c, Arivalagan Pugazhendhi d,
Pham Anh Duc (2019); “Mitigation of greenhouse gas
intensity by supplementing with Azolla and moderating
the dose of ninitrogen fertilizer”, [Online]. Available:
https://doi.org/10.1016/j.bcab.2019.101266. [Accessed
352023].

8. Mahmoud E Seleiman, Omnia M. Elshayb,
Abdelwahed M. Nada, Sara A. El-leithy, Lina Baz,
Bushra A. Alhammad and Ayman H. A. Mahdi (2022);
“Azolla Compost as an Approach for Enhancing Growth,
Productivity and Nutrient Uptake of Oryza sativa L.,
[Online]. Available: Agronomy 2022, 12(2), 416; https://
doi.org/10.3390/agronomy12020416. [Accessed 3 52023].
9. Anjuli Sood, Perm L. Uniyal, Radha Prasanna ¢
Amrik S. Ahluwalia, "Phytoremediation Potential
of Aquatic Macrophyte, Azolla", vol. 41, pp. 122-
137, 2012.

10. Paul Brouwer, Henriette Schluepmann, Klaas GJ
Nierop, Janneke Elderson, Peter K Bijl, Ingrid van der
Meer, Willem de Visser, Gert-Jan Reichart, Sjef meekens,
and Adrie van der Werf (2018); “Growing Azolla to

CHINH SACH - CUOC SONG

produce sustainable protein feed: the effect, “Growing
Azolla to produce sustainable protein feed: the effect”,
Journal of The Science of Food and Agriculture., vol.
98(12): 4759-4768, 2018.

11. Andre Lejeune, Arsenia Cagauanl and Charles
Van Hovel (1998), "Azolla Research and Development:
Recent Trends and Priorities”, in the 8th Congress of the
African Association for Biological Nitrogen Fixation,
November 23-27, 1998, 1999.

12. Francisco Carrapico, Generosa Teixeira & M.
Adélia Diniz (2000); “Azolla as a biofertiliser in africa.
a challenge for the future”, "azolla as a biofertiliser in
africa. a challenge for the future”,” Revista de Ciéncias
Agrdrias, Lisboa, Portugal, Vols. 23 (3-4), 2000, pp. 120-
138, 2000.

13. Jatindra Nath Bhakta, PhD - Professor, Department
of Ecological Studies & International Centre for
Ecological Engineering, University of Kalyani, West
Bengal, India, Research Advancements in Organic
Farming, Chapter 10. The Role of Azolla in Organic
Farming, BISAC: SCI026000, DOI: https://doi.
0rg/10.52305/VAUE5779, 2023.

14. Nguyén Hiiu Thudc, Nguyén Qudc Thong, Nguyén
Thi Chi, "Sti dung cong nghé t&é bao dé thu nhdn béo hoa
dau (hé cong sinh ctia Duiong xi Azolla va vi khudn Lam
Anabaena Azolla) va tao cdc dang béo c6 tinh trang quy",
http://tailieudientu.lrc.tnu.edu.vn » Upload > brief, 1987.
15. Ansari, M. A. & Sharma, V. P, "Role of azolla in
controlling mosquito breeding in Ghaziabad District
villages (U.P)", Indian ]. Malariol, vol. vol. 28, pp. pp.
51-54, 1991.

16. Antunes, A. P M., Watkins, G. M. ¢ Duncan, J. R.,
"Batch studies on the removal of gold (I1I) from aqueous
solution by Azolla filiculoides”, Biotechnology Letters,
vol. vol. 23, pp. pp. 249-251, 2001.

17. Basak, B., Pramanik, A. H., Rahmnan, M. S,
Taradar, S. U. & Roy. B.C., "Azolla (Azolla pinnata) as a
feed ingredient in broiler ration”, Int. ]. Poult. Sci., Vols.
pp. 29-24., pp. pp. 29-24, 2002.

18. Becerra, M. , Preston, T. R. & Ogle, B., "Effect of
replacing whole boiled soya beans with azolla in the
diets of growing ducks”, Livestock Research and Rural
Development, Vols. vol. 7, no. 3, pp. pp. 1-10, 1995.

19. Costa, M.L., Santos, M.C., Carrapico, E. & Pereira,
A.L, "Azolla-anabaena’s behaviour in urban wastewater
and artificial media - Influence of combined nitrogen”,
Water Research , vol. vol. 43, pp. pp. 3743-3750, 2009.
20. Dao, T. T. & Tran, Q. T, "Use of azolla in rice
production in Vietnam", In Nitrogen and Rice, ed. IRRI,
pp. pp. 395-405, 1979.

$O10/2025 | TAP CHi MOI TRUGNG | 111



