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ABSTRACT

Effects of bio-fertilizer on various of crop group such as food crops, vegetable,
industrial crops, forest tree... and soil fertility were proved. With the growing
awareness of consumers about food safety and the environment and support of the
Government, the demand for bio-fertilizer is increasing. The global market size of
biofertilizer in 2016 was 1,665 billion USD and it is estimated to reach 2.3 billion
USD in 2022. The compound anually growth rate can be reached to 16.5%. In the
future, coordinate research among countries and sustainable industry-researchers
partnerships are crucial for the development leading to diverse, stable and long
shelf-life products and the commercialization of technologies. To benefit the
consumer and the entire agricultural production, countries should harmonize the
regulations on the management of biofertilizers to promote the use of eco-friendly
agro-materials. Only with the recognition of farmers and consumers can this

industry be flowering.
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TOM TAT

Hiéu qua cia phan bén sinh hoc trén hau hét cac nhdm cay trong nhu cay lwong
thuc, rau, cay céng nghiép ngin ngay, cay lam nghiép... va do phi nhiéu dat da
duoc chang minh. Cung véi su gia ting nhan thirc cua ngudi tiéu dung vé van dé
an toan thuc pham va méi trudng, véi su ung hd caa Chinh phi, nhu cau sir dung
phéan bén sinh hoc dang tang 1én. Quy mo thi truong phan bén sinh hoc nam 2016
dat 1,665 ty USD trén toan cau, trong d6 chau A Thai Binh Duong dong gop
khoang 36% (nam 2015), va dugc du doan s€ dat muc 2,3 ty USD vao nam 2022.
Muc do ting truéng hang nam cia thi truong co thé 1én téi 16,5% Trong tuong
lai, xu huéng hop tac gitta cac nudc va hop tac nganh cdng nghiép — nha nghién
ctru 1a vo cling can thiét dé da dang san pham, 6n dinh chat luong, bao quan lau
dai, thuwong mai hoa cong nghé dé dang hon. Bé c6 loi cho ngudi tiéu ding va toan
bo nganh néng nghiép, cac qudc gia nén hai hoa trong cac quy dinh vé quan ly san
pham phan bon sinh hoc nham thuc day st dung cac vat tu néng nghiép than thién
vai moi trueong. Chi véi sy cdng nhan cta nong dan va nguoi tiéu dung, nganh

cong nghiép nay méi co thé phat trién.
Tir khoa: Phan bon sinh hoc, tiém ning phat trién, Chau A va Viét Nam
1. PAT VAN BE

Tur khi xuat hién nhitng tac dong tiéu cuc cuaa viéc s dung qua nhiéu, khdng
hop Iy thudc trir sdu hda hoc va phan hoé hoc trong san xuat ndéng nghiép, ngudi
tiéu dung bat dau va ngay cang doi hoi cao hon vé syr an toan cta san pham va mot
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nén san xuat than thién véi moi trudng. Trong bdi canh d6, cac san pham vi sinh
- ndng nghiép (chu yéu bao gdm phan bon sinh hoc, thubc trir su sinh hoc) duoc
coi la c&c vat tu nong nghiép an toan dé phong bénh va canh tac, gitp dat duoc
muc tiéu giam sir dung thudc trir sdu héa hoc, phan bon héa hoc, dap wng nhu cau
ctia néng nghiép hiru co va hira hen tré thanh nganh céng nghiép san xuét san pham

sinh hoc - néng nghi¢p (Su-San Chang, 2017).

Phan bén sinh hoc hoat dong dya vao sinh vat song, giup thuc day ting truong
cua cay va chuyén hda cac chat dinh dudng tir khé tiéu thanh dang dé tiéu. Cac
nhom SV cha yéu bao gom sinh vat cong sinh, hoi sinh, tu do va noi sinh. Téc
dung chinh cua c4c san pham phan bon sinh hoc 1a thuc day qua trinh ¢é dinh N,
qué trinh chuyén hoa chat dinh dudng (P, K, Zn, S...), kich thich sinh truong thyuc

vat, chdng lai cac stress sinh hoc va phi sinh hoc (A.K. Yadav, 2017).

Theo thdng ké caa Trung tdm nghién ciru Cong nghiép cdng nghé sinh hoc,
thugc Vién Nghién ciu kinh té Dai Loan, nam 2014, quy mé thi trudng phan bon
sinh hoc toan cau méi dat 0,6 ty USD. Tuy nhién dén nam 2020, con sd ndy wdc
tinh s& dat 1.3 ty USD, mac du van chi chiém ty trong rat khiém tén so véi quy mo
thi truong phan bon ndi chung nhung cé tuwong lai hira hen vai mace tang truong

dat 16.5% (Dan theo Su-San Chang, 2017).

2. HIEN TRANG NGHIEN CUU VA SU DUNG PHAN BON SINH HOC O

CHAU A VA VIET NAM

Céc nghién cau vé phan bon sinh hoc di chi ra rang nhiing loi ich thu duoc tir

viéc sir dung cac san pham nay trong san xuat ndéng nghiép khé toan dién, bao gom:



lam ting ham luong c4c chat dinh dudng trong dat (vi khuan ¢ dinh Nito), ting
ham luwong cac chat dinh dudng dé tiéu trong dat (vi khuan phan giai Phosphate
kho tan, nam ré...), thuc day sinh truong va hit thu thie an cta ré, anh huong tich
cuc Vvai tinh trang bénh cay, ting cudng qua trinh phan giai va chuyén héa chat
hitu co, 1am suy giam cac chat 6 nhiém hay chit doc trong dat va cai thién tinh chat
dat, dac biét 1a tinh chat vat ly (Shiuan-Yuh Chien, 2017). Két hop bon phan
vermicompost véi san pham chira nim ré (Glomus mosseae va Piriformospora
indica) cho cay co ngot (Stevia rebaudiana Bertoni) gitip ting ning suat va ham
lugng cac chat N, P, K trong 14, dong thoi 1am tang hoam luong P trong dat (Raziye
Zare Hoseini et al., 2015). Tir d6 tac gia dé xuét rang viéc sir dung phan bon sinh
hoc va nam ré c6 thé 1a phuong thic hiéu qua thay thé cho mot phan phan héa hoc
trong canh tac bén viing cay co ngot tai Iran. Cay dau Ha Lan ciing sinh truéng tét
hon, cac yéu té ciu thanh ning suat va ning suét hat cao hon khi duoc bon phan
sinh hoc chtra vi khuan Rhizobium ¢ mtc 30g/kg két hop véi 25N, 40P20s va 60
K20 cho 1 ha (Insaf Khan et al., 2017). Vamadeva Angadi et al. (2017) cho biét,
tai An Do, viéc sir dung phan bén sinh hoc (Azospirillum + vi khuan phan giai P ¢
muc 2,5kg/ha) két hop véi bon phan khoang tao ra anh huong rat tich cuc dén sinh

truong va ning suat ca chua.

O Viét Nam, nhiéu thi nghiém da duoc thyc hién chirng minh rang st dung
phan bon sinh hoc gop phan ting ning suat cy trong (IGa, ngd, rau cac loai, dau
dd, che, cay 1am nghiép...) va do phi dit, dong thoi tiét kiem phan khoang (Nguyén
Kim Vii, 1995; Pham Vin Toan 2002, 2004). Nguyén Vin Thao va cs. (2015) da

nghién cau san xuat phan hitu co vi sinh tir hdn hop ba nam, phan ga va thir nghiém



thanh cong trén cy rau cai chip. Két qua thi nghiém cho thy, st dung phan hiru
co vi sinh nay gitip ning suit thue thu cao hon so véi tredng hop bon phan chudng
va khéng bon phan hitu co. Thir nghiém phan trin qué trong san xuét laa DTL2
theo hudng hitu co tai Ha No6i dd nhéan thiy, bon 10 tin phan tran qué gidp thu
duoc ning suit lGa cao nhat. Nang suét lta ting dan khi ting luong phan trin qué
tir muc 2 tin/ha dén 10 tin/ha (Nguyén Thi Ngoc Dinh va cs., 2015). Nguyén Thu
Ha (2016) da chi ra rang, véi su c6 mat caa trin qué trong qué trinh u vat liéu hitu
co (qua trinh composting), su chuyén hoa cac hop chat hitu co chira N duoc thic
day nhanh chong, nhd vay ham luong N tong s6 va N thily phan ting 1én rd rét so
véi cong thirc dbi chitng khdng c6 trin qué (cao hon 1,91 va 2,27 1an) (Nguyén
Thu Ha va cs., 2016). Pay co thé 1a Iy giai cho hiéu qua vuot bac cia phan trin

qué trong Van dé tang nang suat cay trong.

Trong thi trudng phan bon sinh hoc toan cau noéi chung, khu vuc Bac My chiém
ty trong 16n nhat véi 32,7%, sau d6 1an luot 1a chau Au (23,3%), chau A — Thai
Binh Duong (17%) va cac nuéc My La tinh (16%) (Market watch, 2014. Dan theo
A.K. Yadav, 2017). Vuot qua du doan cua Trung tdm nghién ctru cong nghiép
cdng nghé sinh hoc, dén nam 2016, quy md thi tredng phan bon sinh hoc toan cau
da dat mirc 1,665 ty USD, trong d6 thi truong chau A dong gop 228 triéu USD
(Global market insights, 2016 va Market data forecast 2015. Dan theo A.K. Yadav,
2017). Tai khu vuc chau A, nhitng nuée c6 dong gop 16n nhét vao sy tang truong

nay gom Trung Quéc, An Do, Australia, Indonesia va Han Qudc.

Tai An P, mot trong nhitng quéc gia c6 dién tich dat canh tac ndng nghiép
hiru co 16n nhat chau A néi chung va khu viec Nam A ndi riéng, ¢6 téi hon 400 co
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& san xuat cac san pham phan bon sinh hoc dang ky hoat dong véi tong san lwong

dat 110.450 tin/nam (giai doan 2016-2017) (A.K. Yadav, 2017). D4y ciing 1a nuéc

c6 s6 luong co so san xuat ndng nghiép hiru co 16n nhat thé gigi, véi con sé 1én téi

650.000 vao nam 2014 (FIBL survey, 2016).

Bang 1. Tinh hinh san xuit néng nghiép hiru co tai khu viec Nam A.

Quaéc gia Digntich  Diéntichthu  Téng dién Co 56 sdn
canh tac hai tw nhién  tich NNHC  xudt NNHC
NNHC (ha) (ha) (ha)
Afghanistan 61 - 61 264
Bangladesh 68.660 - 68.660 9.337
Bhutan 6.156 15.605 21.761 -
An o 500.000 4.700.000 5.200.000 600.000
Nepal 10.273 24.422 34.695 247
Pakistan 22.397 - 22.397 105
Sri Lanka 19.517 - 19.517 404

NNHC: N6ng nghiép hitu co

Nguon: SAARC Agriculture Center, 2015.

Bang 2. Tinh hinh san xuat phan bén sinh hec tai An Do nim 2015-2016

TT Loai phan bon San lwgng (tan) Ty 18 (%)
1 Azotobacter 13544 14
2 Azospirillum 11810 12




3 Rhirobium 7920 8
4 Vikhuan phan giai lan 31723 33
5  Namré 7946 9
6  Thic day hoa tan kali 6543 7
7  Hoatan Zn 1993 2
8  San pham két hop nhiéu ching 3825 3
9  Acetobacter 1171 1
10  Nhirng loai khac 10492 11

Nguon: A. K. Yadav, 2017

Sir dung phan bén sinh hoc ¢ Viét Nam con rat nhiéu han ché vi nhiéu nguyén
nhan khac nhau, trong d6 dang ké nhat 1a kinh phi danh cho nghién ciru va phat
trién phan bén sinh hoc con thiéu; trang thiét bi danh cho nghién cru va san xuat
phan bon sinh hoc chua duge dong bo, hién dai; phan bon sinh hoc chwa hap dan
ndng dan vi hiéu qua cham hon nhiéu so véi viéc sir dung phan khoang (Nguyén
Vin Strc, 2006; Nguyén Thu Ha, 2017). Cac san pham phan bon sinh hoc phé bién
nhét trén thi truong Viét Nam hién nay gom mot sé san pham phan vi sinh vat,
phan bén chira axit humic, axit fulvic, mot s loai phan bon sinh hoc nhap khau

chtra axit amin va phan trin qué.

Nhin chung trén pham vi toan chau A, cac san pham chinh chu yéu gom céc
loai phan bon cé tac dung cé dinh Nito, phan giai Phosphate va cac hop chat
khoéng khé tan, mot sb loai san pham chira ndAm ré... dwoc san xuat chu yéu duéi
dang ran va dung dé bon gdc. Céc chung vi sinh vat phd bién nhat duoc sir dung

duoc liét ké trong Bang 3.



Bang 3. Céc chiing vi sinh vat phé bién dwec sir dung san xuét phan bon

sinh hoc thwong mai & Chau A va Viét Nam

* \/i sinh vdt cé dinh Nito

- Rhizobium

- Azotobacter

- Azospirillum

- Gluconacetobacter

- Herbaspirillum

seropedaceae

*Vi sinh vdt huy dong Kali

- Fraturia aurantia

- Bacillus subtilis

- Bacillus ciculans

- Paenibacillius mucilaginosus
- Paenibacillus edaphicus

- Burkholdera sp

- Pseudomonas (Strain K-225)

* Vi sinh vat khac
- Trichoderma

- Arthrobacter

- Serratia

- Flavobacterium

*\/i sinh vdt phan gidi 1an va cac chat
khoang kho tan

- Bacillus megaterium

- Bacillus polymyxa

- Bacillus circulans

- Bacillus cereus

- Pseudomonas striata

- P. fluorescens

- Burkholderaia cepacia

- B. Sp (strain PSB -1175)
- Aspergillus awamorri

- A. nidulans

- Penicillium digitatum

- Glomus fasciculatum

- Piriformaspora indica

- Candida




- Streptomyces

Nguon: A.K. Yadav, 2017; Pham Vian Toan, 2016.

Bén canh d6, cac dong san pham phan bon sinh hoc chtra cac hop chat c6 hoat
tinh sinh hoc cao, ngoai tc dung cung cap dinh dudng cho cay tréng con thuc day
sinh truéng cua cay: cac san pham véi axit min (axit humic, axit fulvic), axit amin;
cac san pham chaa nam r&, phan trin qué va phan sinh hoc nano...Phan bon sinh
hoc san xuat dugi dang mang sinh hoc (Biofilm Biofertilizer) 1a mot san pham
thanh céng cua Srilanka, dugc st dung rat pho bién hién nay & chau A, dic biét
nhitng nudc ¢d dién tich trong ché 16n, va nay dang dugc mé rong cho nhiéu doi
tugng cay trong khac nhau. Nhirng tién ich cua san pham nay duoc md ta chu yéu
gom: dé dang san xuat (dac biét giai doan 1én men), san xuat duoc ca dang ran va
long, 1y twdng cho cac cdng ty san xuat phan bon sinh hoc va cé thé két hop nhiéu
chung vi sinh vat véi nhau (Azotobacter/ Azospirillum/Acetobacter) (A.K. Yadav,

2017).

Tai Hoi thao quéc té 1an thtr 2 vé Phan bon sinh hoc va thudc trir sdu sinh hoc
t6 chirc nam 2017 tai Pai Loan, A K. Yadav (2017) va nhiéu tac gia khac da nhén
manh cac van dé noi bat trong nghién ctu phat trién phan bon sinh hoc tai chau A

nhu sau:

1) Sy gia tang 6 nhidm trong thyc pham va méi truong dang 1a nhitng méi quan
tam 16n, tir 46 giup nang cao nhan thic vé thuc pham an toan va lanh manh cua

ngudi tiéu dung va thuc day cac van dé phat trién néng nghiép bén viing.
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2) Ban than noéng dan ciing tim kiém céc giai phap thay thé an toan hon, va

phan bon sinh hoc lra chon thay thé kha thi.

3) Céc hé thong quan 1y dang phat trién & mot sé qudc gia cing véi su hd tro

cua chinh phu cac nuéc dang day nhu cau st dung phan bén sinh hoc cao Ién.

4) Tuy nhién, nhiing yéu té dau vao sinh hoc trong san xuat ndng nghiép van
dong vai tro han ché va con it nhan duoc su chap nhan cua ngudi ndng dan do hiéu
qua cham. Thi phan phan bén sinh hoc méi chi chiém 3-5% so véi tong sé san
pham héa hoc dugc s dung. Mt khac, ty & sir dung san pham hoéa hoc cao hon

cling 1am giam hiéu qua caa san pham sinh hoc.

5) Trong hoan canh hién tai, cac khoan dau tu 16n vao nghién ctru 12 can thiét
dé tang anh huong ciia san pham sinh hoc. Bong thoi cac san pham hoa hoc tiép

tuc khong thé thiéu trong san xuat néng nghiép.

3. TIEM NANG NGHIEN CUU VA SU DUNG PHAN BON SINH HOC O

CHAU A VA VIET NAM

Su-San Chang (2017) cho rang ciing véi sy ting dan trong nhan thirc ciia nguoi
tiéu ding, trong tuong lai, cac san pham sinh hoc (bao gom phan bon sinh hoc) sé
tap trung vao van dé an toan thuc pham va moi trudng voi nhitg quy dinh nghiém
ngat hon & moi qudc gia. Mit khéc, cac qudc gia s& tap trung cai tién céng nghé
dé huéng téi hé thdng canh tac tong hop: quan 1y dinh dudng va sau bénh hiéu
qua. Tac gia ciing cho rang, véi tbe do gia ting dién tich dat sir dung cho canh tac
ndng nghiép hiru co khoang 10%/nam, va thi trudng thuc pham hitu co da dat muc
2 ty USD, nhu cau sir dung phan bon sinh hoc dang ting 1én tirng ngay.
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Sy phat trién cua cong nghé san xuat phan bon sinh hoc toan ciu ciing 1a nhan
t6 quan trong tac dong dén phan bén sinh hoc tai chau A: thém céc chung vi sinh
vat hitu ich méi duoc phat hién; da dang hoa san pham dang long, gel, bot, hat
khd...; nhitng san pham mdi tap trung vao tng dung cho cac ving san xuit ndng
nghiép trong diéu kién bat thuan nhu khé han, man hoéa; wng dung cong nghé méi
trong san xuat va bao quan san pham nhu cip dong ché pham két hop dong goi
chan khéng nhim ting thoi gian st dung va cdng nghiép hda nganh san xuét phan
bon sinh hoc. Cac san pham than sinh hoc dugc 1am giau thém cac chang vi sinh
vat hitu ich (Enriched Biochar) ciing 1a nhiing san pham dang va s& dugc sir dung

pho bién trong san xuat ndng nghiép (A.K. Yadav (2017).

Theo Wan-Tien Tsai (2017), khu vuc Chau A Thai Binh Duong chiém wu thé
trong thi truong phan bon sinh hoc toan cau vao nim 2015 (36%) va dy kién s&
tiép tuc dong vai trd quan trong cho dén nim 2022 (udc tinh dat 2,3 ty USD trén
toan cau). Phan bén sinh hoc s& dugc st dung cho céc loai cdy trong chinh gém
ngil cd¢ va cay lay hat, cay lay dau, ciy an qua va rau céc loai, san co va cay canh,
cay lay soi, cay thirc an gia suc, trong d6 sb luong sir dung cho ciy dn qua va rau
cac loai dugc du doan s& ting nhanh nhat nhung ngii cbc va cay lay hat lai chiém

thi phan 16n nhat (Wan-Tien Tsai, 2017).

Sau thanh céng cua Hoi thao qudc té lan thir 2 vé Phan bon sinh hoc va thude
trir su sinh hoc nam 2017, cac huéng nghién ctu va phat trién chinh dbi véi phan

bdn sinh hoc da duoc chi ra:
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1) T6 hop nhiéu chung vi sinh vat da ching t6 hiéu qua hon so véi ché pham
str dung cac chung vi sinh vat don 1&, vi vdy nghién ciu phdi hop cac ching vi sinh
vat khac nhau dé phét trién da dang cac san pham vi sinh thwong pham da chirc

nang.

2) Phéi hop, trao d6i két qua gitra cac nudc nham tiét kiém chi phi danh cho

nghién cuu khoa hoc.

3) Sy tham gia cua cng nghiép la rat quan trong trong viéc thuong mai hoa
cong nghé. Vi vay hop tac bén viing gitra cong nghiép - nha nghién ctu la vé cling

quan trong trong phat trién san pham 6n dinh va st dung lau dai.

4) N6ng nghiép théng minh 1a xu huéng quan trong trong phat trién ndng
nghiép bén viing dé nudi séng khoang 9,5 ty ngudi vao nam 2050. Do d6, cong
nghé thdng minh can phai dugc tich hop véi cong nghé vi sinh dé phat trién cac

g6i théng minh (Smart Agriculture) mot cach hiéu qua nhat.

Shanda Liu va Ying Yeh (2017) dé xuat cac bién phap vi mé dé thiic day nghién

ctru va sir dung phan bon sinh hoc ¢ chau A, bao gom:

1) T6 chuc cac nhdém hoat dong theo mang luéi ving (Regional Network team):
Pay sé& 1a cac dién dan thuong xuyén danh dé trao doi thong tin va la nén tang doi
thoai cho viéc hai hoa lai cac quy dinh vé quan Iy phan bén sinh hoc cua cac qudc
gia. Cac nhdm hoat dong hiéu qua s& giGp giam chi phi thoi gian va tién bac khi
lwu hanh mét san pham phan bén sinh hoc & nhiéu qudc gia, ddng thoi quang ba

duogc san pham dé dén nguoi tiéu dung.
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2) Thyc hién sang kién caa Hiép hoi Phan bén sinh hoc va Thudc trir sau sinh
hoc Chau A (ACoBB). Sang kién gdm ba giai doan: tap hop cac don vi mong mudn

tham gia, chuan bi co s& phap Iy va ky két thoa thuan hop tac va to chic thuc hién.

3) Phéat huy vai tro cua FFTC (Food and Fertilizer Technology Center) va
AVRDC (Asian Vegetable Research and Development Center) trong viéc chia sé
thong tin va cdng nghé, cung cap mang ludi hop tac, tu van céc chinh séach nong

nghiép.

4) Thuong xuyén t6 chiac Hoi nghi, Hoi thao qubc té vé phan bon sinh hoc
nham ting cudng giao luu, trao ddi két qua nghién ciu, cong nghé gitta cac nudc
trong khu vuc.

5) Céc giai phap khac: ting cuong sw ung ho va hd trg cia Chinh phi cac nuéc
dac biét vé chinh sach va phép Iy; su hop tac giita nha san xuat, nha nghién cau,
nha quan ly va ndng dan...

4. KET LUAN

1. Mic du con nhitng van dé ton tai va quy ma thi truong nho, phan bén sinh
hoc ¢6 tiém nang phat trién manh mé tai chau A va ¢ Viét Nam.

2. Xu hudng hop tac gitra cac nudc, hop tac gitra cdng nghiép va nha nghién
ctru dé phat trién phan bon sinh hoc theo hudng da dang san pham, 6n dinh chat
lugng, bao quan 1au dai, thwong mai hoa cong nghé dé dang hon...

3. Bé ¢6 lgi cho ngudi tiéu ding va toan bo nganh néng nghiép, cac qudc gia

nén hai hoa trong cac quy dinh vé quan ly san pham phan bén sinh hoc nham thiic
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day st dung cac vat tu néng nghiép than thién véi moi trudong. Chi véi su cdng
nhan cua nong dan va ngudi tidu ding, nganh cdng nghiép nay mai ¢ thé phat

trién.
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