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XU HUONG NGHIEN CUU VA UNG DUNG
AXIT HUMIC VA RONG TAO TRONG SAN XUAT
HOAT CHAT KICH THICH SINH HQC
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I.  TONG QUAN XU HUONG NGHIEN CUU VA UNG DUNG HOAT
CHAT KIiCH THIiCH SINH HQC TRONG NONG NGHIEP.

Céc hoat chat kich thich sinh hoc cho cay trong kha da dang va hién nay n6
dang duoc quan tdm va tng dung nhiéu trén thé gisi. Thi trudng toan ciu vé cac
hoat chat kich thich sinh hoc cho cdy tréng du doan ting 12% mdi ndm va dat trén
2,2 ty d6 la vao nam 2018. Mic di cac hoat chat kich thich sinh hoc dang duoc str
dung ngay cang nhiéu trong néng nghiép nhung hién nay van chua cé nhiéu
nghién ciru danh gia co6 tinh khoa hoc va it dwuoc tuyén truyén rong rai, phd bién
cac gia tri cia né dem lai ndng nghiép.

Tinh nang cua hoat chat kich thich sinh hoc di véi cy trong la gidp ting
truong ré, ting cudng su hap thu chat dinh dudng va kha nang chiu stress...

Cac hoat chat kich thich sinh hoc trong néng nghiép c6 thé duoc xem la mot
san pham sinh hoc doc 1ap hoic ciing c6 thé 1a 01 dang hoat chat bo sung trong
phan bén sinh hoc nhim nang cao chit lugng hiéu quéa caa phan bon va cat trong,
gilp tang cudng sy tang trudng, kha niang chéng chiu va nang suat cy trong.

Loi ich cua hoat chat kich thich sinh hoc trong néng nghiép:

« Nang cao hiéu qua sir dung chat dinh dudng.

« Tang kha ning chéng chiu caa cay ddi véi sy bat thuong cia thién nhién,
phi sinh hoc nhu: nhiét, lanh, han han,....

« Cai thién chat lugng nong san: ting cac dinh dudng, hinh dang, dong déu
va thoi han sir dung 1au hon

Thi truong cac hoat chat kich thich sinh hoc 1a mét trong nhiing loai trong
thi truong 16N, hién nay c6 gia tri tir 1,5 dén 2 ty USD va du kién sé ting 1én hon
2,5 ty USD vao nam 2021.



1. Phan loai hoat chét kich thich sinh hoc
Tai My, cac hoat chat kich thich sinh hoc dang phat trién nhanh chéng,
nhung van chua dua ra dinh nghia phép 1y dugc thoa thuan vé hoat chat kich thich
sinh hoc & qudc gia nay. Hiép hoi hoat chét kich thich sinh hoc cia My dang di
dau trong viéc giai quyét cac van dé phéap 1y lién quan dén céc chat phu gia sinh
hoc hoac ¢6 ngudn gbc tu nhién dé sir dung véi cdy trong. Va cling vai su tham
van cia Hiép hoi cac nha chic trach kiém soét thuc pham My (AAPFCO), da
ddng y thuat ngir "cac chat cd loi" duge xac dinh ¢ thé 1a mot chat hitu ich theo
d6 cac hoat chat kich thich sinh hoc ¢6 thé tim ra cac dinh nghia riéng. AAPFCO
cho rang: "Bat ky chat hodc hop chat ndo khac ngoai chat dinh dudng chinh, thir cap
va Vi sinh vat cd thé duoc chiing minh bang nghién cau khoa hoc & mang lai loi ich
cho mét hoac nhiéu loai thuc vat, khi duoc p dung ngoai sinh cho cay hoidc dat".
Cho dén nay, khu vuc chau Au di tién xa nhat trong viéc phét trién mot dinh
nghia dong thuan cling nhu khung phép 1y va 1ap phap cho céc hoat chat kich thich
sinh hoc. Hiép hoi hoat chat kich thich sinh hoc chau Au (EBIC) dinh nghia hoat
chét kich thich sinh hoc nhu sau: "Hoat chat kich thich sinh hoc chia cac chat va
hoc vi sinh vat co chic niang khi 4p dung cho thuc vat hoic viing ré la kich thich
qua trinh ty nhién dé ting cuong hap thu dinh dudng, hiéu qua dinh dudng, kha
nang chiu stress phi sinh hoc va chat lugng cay trong."
Phan nhém hoat chat kich thich sinh hec (Theo du Jardain, 2015): bao
goém 7 nhdm chinh
= AXit humic va axit fulvic.
» Thuy phan protein va cac dang dam khac.
» Chiét xuit rong bién va thuc vat.
= Chitosan va céc loai polimer sinh hoc khac.
= Céc dang hop chit vo co (nhu cac nguyén t co 10i).
= Néam c6 loi.
= Vi khuan c¢6 loi (nhu: nhém vi khuan ving ré kich thich sinh truong

thuc vat (PGPR)).



Cic dic diém chung ciia hoat chat kich thich sinh hec (Jene S. va ctv, 2017)
- Ban chit cua hoat cht kich thich sinh hoc khong han ché, rat da dang.
- Céc chic nang sinh 1y rat da dang.
- Céc tac dong khoa hoc da chung minh cua tat ca hoat chat kich thich
sinh hoc hoi tu dén it nhat mot hodc mot s6 chirc nang nong nghi¢p
- Loi ich kinh t& va méi truong.

Sy hiéu biét cua ching ta vé cac hoat chat kich thich sinh hoc va tac dung
cta chung da dugc mo rong véi toe do dang ké. Vai tro caa hoat chat kich thich
sinh hoc, dac biét lién quan dén ting cuong ting truong va kha nang dinh dudng,
da duoc xem xét (du Jardin [1, 4-6]). Nhimng danh gia nay tap trung vao thic day
tang truong thuc vat va stress sinh hoc gilp giai quyét toan dién nhitng gi duoc
biét vé chat sinh hoc lam giam tac dong cua stress phi sinh hoc (Bang 1).

Bdng 1: Tom tat loai, hogt chdt kich thich sinh hec va d@nh hwéng chéng chiu stress
phi sinh hegc (Van Oosten va ctv, 2017)

Nhom Biostimulant Hiéu qua trén ciy trong Stress va effect
A. brasilense T. aestivum Khang han
A. brasilense C. arietinum Khang méan
A. brasilense V. FAba Khang méan
A. brasilense L. sativa Khang méan
A. brasilense T. aestivum Khén han, man
A. brasilense L. lycopersicum Khang han
A. brasilense/P. dispersa | C. annuum Khang méan
A. chrococcum Z. mays Khéang man
A. chrococcum T. aestivum Khang méan
A. chrococcum T. aestivum Chiu nhiét
A. lipoferum T. aestivum Khang méan
A. nodosum Kappaphycus alvarezii Chiu lanh
A. nodosum P. dulcis Can bang ion
A. nodosum C. sinensis Khang han
B. phytofirman, Vitis vinifera Chiu lanh
F. glaciei Solanum lycopersicum Chiu lanh
Fulvic va humic axits F. arundinacea Khang han
Fulvic va humic axits | A. palustris Khang han

Glycinebetaine

L. lycopersicum

Chilling stress




H. diazotrophicus H. vulgare Khang man
Humic axit va phosporous | C. annuum Khang min va can bang ion
Humic axits O. sativa Chdng oxi hoa va stress han
Humic axits P. vulgaris Khang méan
Megafol L. lycopersicum Khang han
Melatonin Z. mays Chong chiu phong lanh
P. frederiksbergensis Solanum lycopersicum Chiu lanh
P. putida T. aestivum Chiu nhiét
P. putida S. bicolor Chiu nhiét
P. vancouverensis Solanum lycopersicum Chiu lanh
P.dispersa T. aestivum Chiu lanh
Protein hydrolysates H. vulgare can bang ion
Protein hydrolysates Z. mays Khang méan
Protein hydrolysates T. aestivum Chong chiu doc KL nang
Protein hydrolysates L. sativa Khang mén, chiu lanh
Protein hydrolysates D. kaki/D. lotus Khang méan
Protein hydrolysates Lolium perenne Chiu nhiét
R. leguminosarum V. FAba Khang méan
R. leguminosarum P. sativum Khang man
SWE (seaweed extract) A. thaliana Chiu lanh
SWE P. pratensis Khang man
SWE A. stolonifera Chiu nhiét
SWE S. oleracea Khang han
SWE L. sativa Can bang ion
SWE V. vinifera Khang han va cin bang ion
SWE S. nipponica Khang han
SWE P. eugenioides Khang han
SWE Z. mays Chiu lanh

2. Ung dung hoat chat kich thich sinh hoc cho nong nghiép

Theo EBIC, cac chat phan hay sinh hoc phan biét chling véi cac nguyén liéu

dau vao truyén théng theo hai cach chinh, va do d6 bd sung cho dinh dudng cay

tréng va bao vé cay trong:

« Hoat chat kich thich sinh hoc hoat dong thong qua cac co ché khac nhau so

vé6i phan bon, bt ké sy c6 mit caa céc chat dinh dudng trong san pham.




« Chung khac voi cac san pham bao vé thuc vat vi ching chi hoat dong trén
sic séng cua thuc vat va khong c6 bat ky hanh dong truc tiép ndo chdng lai sau
bénh hoac bénh tat.

Hon nita: " Hoat chét kich thich sinh hoc ndng nghiép bao gém céc cong
thire da dang caa cac hop chat, chat va vi sinh vat dugc &p dung cho thuc vat hoic
dat dé cai thién stc séng cay trong, nang suat, chat luong va kha nang chiu &p luc
phi sinh hoc.

« Cai thién hiéu qua cta Su trao ddi chét cua cy trong dé tang san luong va
nang cao chat luong cay trong

« Tang kha nang chiu dung va phuc héi ciia cy trong tir stress phi sinh hoc

« Tao diéu kién thuan loi cho viéc ddng hda chat dinh dudng, chuyén hda va
su dung

« Tang cudng cé4c chat luong cua san pham, bao gom ham luong duong, mau
sac, hat giéng tréi cay, ..

» Tang hiéu qua st dung nudc cho thuc vat

« Tang cuong kha nang hap thu dinh dudng dat, dac biét tao méi truong cho
su phét trién cua vi sinh vat cd loi dat "

Phét trién cong nghé sinh hec cho ndng nghiép

Agricen va cac cong ty trong hé thdng, Agricen Sciences va Agricen
Australia, dang nghién cttu cac hoat chat kich thich sinh hoc c6 nguon géc tir mot
nhém vi sinh vat va cac san pham hoéa sinh tu nhién (cac axit hitu co, protein,
enzyme). Nhitng hoa sinh nay l1a nhitng thanh phan hoat dong chinh cua cong
nghé san pham biocatalyst thwong mai cta ching t6i. Hoa sinh trong céc san
pham cua chung toi twong tac v6i hé théng dat trong dé ting tinh kha dung va hap
thu cac chat dinh dudng duoc &p dung dudi dang phan bon hozc hién dién trong
dat hoic trong du luong cay trong.

Chuong trinh nghién cttu khoa hoc rat nghiém ngat cua ching i, tiép tuc tap
trung vao phat trién cac san pham sinh hoc c6 nguén géc sinh hoc va sinh hoa, voi

muc tiéu cai thién hon nita hiéu suat cta cac chuong trinh dinh dudng thuc vat va



cung cip cho ngudi trdng nhitng cdng cu can thiét dé tang niang suat va tinh bén
ving.

3. Co ché tac ddng ciia hoat chat kich thich sinh hoc trén ciy trong va
mdi trudong dit

3.1 Axit Humic va axit fulvic

« Chat Humic (HS) 1 thanh phan ty nhién cta chét hiru co trong dat, do su
phéan huy cua du luong thuc vat, dong vat va vi sinh vat, ma con tir hoat dong trao
d6i chat caa vi khuan dat str dung cac chat nén nay. Ching ciing dugc chiét xuat
tir cac chat hiru co ty nhién (vi du: than ban hogc dat ndi lira), phan 1, phan hitu co
hoac tir mo khoang (leonardite, mot dang oxit héa cua than non).

« Hoat tinh kich thich sinh hoc cia HS nghién ciru nhu:

[J Tac dong trén cac tinh chat vat Iy, héa hoc va sinh hoc cua dat.

[ Chéng chiu stress mdi truong .

[ Bong gop thiét yéu vao do phi caa dat (Jena S va ctv.2017).

RCOO-H (Axit humic/fulvic) + Dinh dudng = RCOO-Dinh dudng
(Humate/fulvate) + H+

RéE cdy + RCOO-Dinh dudng (Humate/fulvate) = Ré cdy - Dinh dudng +
RCOOH

(Axit humic/fulvic)

* Loi ich axit humic/fulvic:

+ Thuc day qué trinh nay mam hat gidng.

+ Cai thién bo ré cay khoe manh.

+ Nguén dinh dudng Cacbon cho vi khuan c6 ich trong dt.

+ Giam d6 man vuot quéa trong dt.

+ Nang cao kha ning gitr dinh dudng cua dat.

+ Giam cang thang moi truong (hé dém gidp pH 6n dinh).

+ Tang strc dé khang cta cay véi sau bénh va cac diéu kién bat loi nhu nong,

rét, han, ang, phén chua....



Axit Humic and Fulvic

\ Phan #ng trong cay

Chéng 6xi hoa

On dinh mang té ]

N

\
[ Dinh dwdng

dé tiéu ) B4o vé ap suat
)
Chelate hoa N
. Cén bang ion
khoana |

Hinh 1: Tém tdt co ché chinh tic dpng cia axit humic va axit fulvic 1én cay trong
(Van Oosten va ctv, 2017)

Bdng 1: Higu qud ting cwong hép thu dinh dwéng cia axit humic (Halpern va ctv, 2015)

Nutrients positively

Plant affected by HS Parent material of HS
Barley N Sail
Barley NO, Coal
Barley NO3 Sail
Maize NO S Earthwom feces
Barley N, P, Mn, Cu, Zn, Fe Sewage sludge, compost, leonardite, and peat
Maize P, Fe Cow manure, compaost, peat, and soil
Maize N, Zn Soil
Melon, soybean, Zn, Fe Peat and leonardite

and rye grass
Maize Cu, Zn, Mn Leonardite
Tomato Fe Lignite (brown coal)
Gope Fe Not speatied

3.2 Chat thily phan protein va cac hop chat chira N khac

Han hop axit amin va peptide thu duoc bang thuy phan protein va phan tng
hoa hoc tir cac san pham phu ndng nghiép, ca ngudn thuc vat (phu phé pham cua
cay trong) va chat thai dong vat (colagen, mé,...) (du Jardin, 2012; Calvo va cong
tac vién , 2014; Halpern va cong tac vién, 2015). Tong hop hda hoc ciing c6 thé
duoc str dung cho cac hop chat don hogc hdn hop. Céc phan tir nito khac bao gom
betaines, polyamines va amino axit phi protein, dugc da dang héa ¢ thuc vat bac
cao (Vranova va cong tac vién, 2011). Glycine betaine la mot truong hop dac biét
cua dan xuat axit amin voi cac dic tinh chéng stress noi tiéng (Chen va Murata,
2011).

« Chat thuy phan protein (PHs) 1a mét nhém quan trong caa chat sinh hoc

thuc vat 12 hdn hop cua peptide va axit amin dugc san xuét chu yéu bang enzym
7



hoic thily phan protein tir dong vat hoic thuc vat va phu pham caa néng nghiép va
cdng nghiép.

« Tac dong cua chat thay phan protein:

1) Tang sinh khéi va hoat dong cua vi sinh vat dat.

[ Ho hap cho dét va do phi caa dat.

(] Tang d6 hap thu chat dinh dudng cua ré (Chelating va cac hoat dong phic
tap cua axit amin va peptide).

(] Tang kha ning chbng chiu stress phi sinh hoc (Jena va ctv, 2017).

Hiéu &ng tryuc tiép trén thuc vat bao gom diéu ché sy hap thu va dong hda N,
theo quy dinh cua cic enzyme lién quan dén su dong hda N va cac gen cau tric
cua chlng, va bang cach hoat dong trén dudng tin hiéu caa su thu nhan N trong ré.
Bang cach diéu chinh cac enzym cuaa chu trinh TCA, chung ciing gop phan vao
viéc trao doi chéo gitra cac chuyén hda C va N. Hoat dong noi tiét té ciing duoc
bao cdo trong céac chat thay phan protein va md phic tap (Colla va cong tac vién,
2014). Chelating hda mot s6 axit amin (nhu proline) ¢ thé bao vé thyc vat chong
lai & nhidm kim loai nang nhung ciing gop phan cung cip vi luong va hoat hda
ching. Gilp cdy chéng oxy héa duoc wu tién bai cac goc ty do cia mot sé hop
chat nitrogeous, bao gém glycine betaine va proline, gop phan vao viéc giam thiéu

tac dong cua stress moi truong.

Rootdip.
drip irrigation, Foliarspray/s
or foliar spray
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Plant effects

Crop uptake and assimilation of nutrients

Hinh 2: Cac hogt chat kich thich sinh hec géc protein thiy phdn: phwong phdp vng

dung va dnh huéng lén cdy an qua (Colla G. va ctv, 2016)



Bdng 2: Hidu qud ting cuong hdp thu dinh dwéng cia axit amin (Halpern va ctv, 2015)

Mutrients positively

Plant affected by AA Parent material or specific AA

Maize N Animal epithehal nssue

Maize N Alfalfa protein hydrolysate and mear flour
(hydrolysate)

Maize NOs Alfalfa protein hydrolysate

Tomato Fe, Zn, N Hitdine, glycine, and arginine

Rice Fe, Zn, Cu, Mn Chicken feather hydrolysate

Pear Fe, Zn Commercial mixmre of amino acads

Soybean Fe 3 commercial mixtures with the main components
glycme, glycme 4+ glutamate, and glycine 4+
arginine. These mixtures ako contained 3—15%
polypepades

Maize Cu Cysteine

Rice Fe, Zn Micotanamine and other unspeafied amino acids

3.3 Chiét xuit rong tao va thuc vat

Rong bién 1a tao bién xanh luc, nau va do.

Céc thanh phan hda hoc cua hoat chat duoc chiét xuat tir rong bién bao gom
phirc chat polysaccharide (laminarin, alginates, carrageenans va cac san pham
phan huy), axit béo, vitamin, phytohormones, macronutrients, sterol va cac hop
chét chira N nhu betaines.

Chét chiét xuat tir rong bién nau duoc st dung rong réi trong céc loai cay
trong chii yéu cho:

(] Hiéu tmg thic day tang truong thuc vat.

(] Chat xua dudi con tring .

[J Gidng cay chdng chiu stress méi trudng nhu dd man, nhiét dé khac nghiét,
thiéu dinh dudng va han han (chat chéng oxy hda & chit diéu chinh cua c4c gen
dap ung stress nai sinh).

(] Chat rc ché mam bénh trong dat (Jena va ctv, 2017).

Viéc str dung rong bién tuoi 1am ngudn chat hitu co va phan bon rat 1au trong
ndng nghiép, nhung tac dong sinh hoc méi chi duoc ghi nhan gan day. Diéu nay
thac day viéc sir dung thuong mai chiét xuat rong bién va cac hop chit tinh khiét,
bao gdm cé4c chat polysaccharides laminarin, alginates, carrageenans va cac san
pham phan huy caa ching. Céc thanh phan khac gép phan thic day ting truong
thuc vat bao gdm da trung vi lwong va sterol, cac hop chét chira N nhu betaines va
hormone (Craigie, 2011; Khan va cong tac vién, 2009).

Mot s6 cac hop chat nay chi c6 duy nhat & ngudn rong tao bién, giai thich su
quan tim ngady cang ting cta cong dong khoa hoc va cua nganh cho cac nhoém
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phan loai ndy. Hau hét c4c loai tao thuoc nhom tao nau - vai Ascophyllum, Fucus,
Laminaria 12 giéng chinh, nhung carrageenans c6 ngudn gdc tir rong bién do,
tuong (g véi mot dong thyc vat riéng biét. Tén san pham caa hon 20 san pham
rong bién duoc sir dung 1am chét kich thich ting truong thuc vat da dugc Khan va
cong tac vién (2009) liét ke.

Rong bién co tac dong ca trén dat va trén thyuc vat (Craigie va cong tac vién,
2008; Craigie, 2011; Khan va cong tac vién, 2009). Ching c6 thé dugc ap dung
trén dat, trong cac dung dich thuy canh hoic qua 1a. Trong dat, polysaccharides
cta chung dugc dung dé hinh thanh gel, gitt nudc va tao thoang khi cho dat. Cac
hop chat polyanionic déng gop vao su ¢d dinh va trao doi cations, ciing 1a moi
quan tAm d6i véi su ¢d dinh va trao d6i kim loai nang va dé xu 1y dat.

Cac tac dong tich cuc thdng qua vi sinh vat dat ciing duoc md ta, véi viec
thac day vi khuan phat trién tang trueong thuc vat va vi sinh vat khang mam bénh
trong dat. Trong thuc vat, cac hiéu ung dinh dudng thdng qua cung cap da trung vi
luong cho thay chling hoat dong nhu phan boén, bén canh vai trd khac cua ching.
Tac dong dén nay mam hat gidng, sy sinh trudng va phét trién caa cay trong thdng
qua cac hoat dong hormone thyuc vat duoc xem la gay ra nguyén nhan chinh hoat
dong hoat chat kich thich sinh hoc trén cay trong. Mic du cytokinin, auxin, axit
abscisic, gibberellin va cac loai hop chat gidng nhu hormone, nhu sterol va
polyamines, duoc chiét xuat rong bién bai phan tng sinh hoc va mién dich
(Craigie, 2011).

Céc hoat chat tir rong tao bién day du tac dung kich thich té tir rong bién nau,
Ascophyllum nodosum, né duoc giai phong & mirc d6 16n bai sy suy giam va diéu
chinh céc gen sinh tdng hop hormone trong cac mé thuc vat. Tac dong chdng
stress bai cac chat chong oxy hoa va cac chat tc ché caa cac gen dap ang stress
ndi sinh c6 thé tham gia (Calvo va cong tac vién, 2014).

Bdng 3: Mt sé san phdm thwong mai ciia hogt chdt kich thich sinh hoc tir

rong tdo bién s dung trong néng nghiép (Wajahatullah Khan va ctv, 2009)

San phim Loai Cong ty Ung dung

Acadian® Ascophyllum nodosum Acadian Agritech Kich thich cay trong
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Axit Buf

Lithothamnium

calcareum

Chance & Hunt Limited

Thtrc an chan nuoi

Agri-Gro Ultra

Ascophyllum nodosum

Agri Gro Marketing Inc.

Kich thich cay trong

AgroKelp Macrocystis pyrifera Algas Bioderivados Marinos Kich thich cay trong
Alg-A-Mic Ascophyllum nodosum BioBizz Worldwide N.V. Kich thich cay trong
Bio-Genesis™ ] .
High Tide™ Ascophyllum nodosum Green Air Products, Inc. Kich thich cay trong
Biovita Ascophyllum nodosum P1 Industries Ltd Kich thich cay trong
Emerald RMA Red marine algae Dolphin Sea Vegetable Company Dugc pham
Espoma Ascophyllum nodosum The Espoma Company Kich thich cay trong
FArtum® Unspecified Inversiones Patagonia S.A. Phén sinh hoc
Guarantee® Ascophyllum nodosum MaineStream Organics Kich thich cay trong
Kelp Meal Ascophyllum nodosum Acadian Seaplants Ltd Kich thich cay trong
Kelpak Ecklonia maxima BASF Kich thich cay trong
Kelpro Ascophyllum nodosum Tecniprocesos Biologicos Kich thich cay trong
Kelprosoil Ascophyllum nodosum| Productos del Pacifico, S.A. deC.V.| Kich thich cay trong
Maxicrop Ascophyllum nodosum Maxicrop USA, Inc. Kich thich cay trong
Nitrozime Ascophyllum nodosum| Hydrodynamics International Inc. | Kich thich cay trong
Profert® Durvillea antarctica BASF Kich thich cay trong
Sea Winner Unspecified China Ocean University Product Kich thich cay trdng
Development Co., Ltd
Seanure Unspecified FArmura Ltd. Kich thich cay trong
Seasol® Durvillea potatorum Seasol International Pty Ltd Kich thich cay trong

Soluble Seaweed

Ascophyllum nodosum

Technaflora Plant Products, LTD

Kich thich cay trong

Extract

Stimplex® Ascophyllum nodosum Acadian Agritech Kich thich cay trong
Synergy Ascophyllum nodosum Green Air Products, Inc. Kich thich cay trong
Tasco® Ascophyllum nodosum Acadian Agritech Thtrc an chan nuoi

Bdng 4: Hiéu qud ting cwong hép thu dinh dwéng ciia cac hogt chdt tir rong bién
(Halpern va ctv, 2015)

Nutrients positively
Plant affected by SE Seaweed type
Gmpevine N, P, K, Ca, Mg, Fe,  Aswophyllum nodosum (Maxicrop) and other commercal
Zn, Mn, Cu extracts of unknown source (Proton and Algipawer)
Soybean N P K S Kappaphyous alvarezii
Wheat K Ecklomia maxima (Kelpak)
Lettuce Ca, K, Mg Ecklonia maxima (Kelpak)
Cucumber P Eckloma maxima (Kelpak)
Strawberry  Fe Ascophyllum nodosum (Actiwave)
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Bdng 5: Higu qud ciia phun phan bon 1& bé sung hoat chét sinh hec tir téo bién Ulva spp.
Trén mét sé6 mam bénh (M. J. Stadnik va ctv, 2014)

Host plant Pathogen Disease
intensities
Alfafa Colletotrichm trifolii reduced
Apple Colletotrichum gloeosporioides reduced
Bean Colletotrichum lindemuthianm reduced
Erysiphe polygoni reduced
Uromyces appendiculatus reduced
Cereals Blumeria graminis reduced
Cucumber Sphaerotheca fuliginea (Schlechtendal) Pollacci reduced
Grapevine Erysiphe necator Schweinitz reduced
Plasmopara viticola reduced
unaffected
Sphaceloma ampelinum de Bary reduced
Green onions Alternaria porri (Ellis) Ciferri reduced
Onion Burkholderia cepacia (Palleroni and Holmes) unaffected
Yabuuchi
Peronospora destructor Caspary unaffected
Treatment Effects Possible Mechanisms

Growth Responses .
1. Improved Shoot & Root growth < Modulation of Phytohormones

2. Higher flowering and fruit set ——>  * Increased photosynthetic

3. Better yield and carbon
< Delayed senescence

. S Biotic stress resi - A icrobi
Arial application N 1. Resistance to fungal, =% . Anti-feedent and insect repellent
;é:e:l Tre;men( bacterial and viral “+ Up e L L
ediing Dip 2. Resistance to insect pests enes eg. PR-genes
3.Foliar Spray " \ B 9 o S
Abiotic stress resi o

@

< Enhanced stomatal conductance
< Up-vegulation of subset of stress
resistance metabolome

1. Salt & Drought tolerance
2. Freezing & Chilling tolerance =——b
3. Enhanced photosynthesis

Enhanced nutritional Quality —s ¥ Altered metabolism,

“Functional food" < Up-regulation of bio- synthetic
enzymes
Suppression of soil borne
diseases & nematodes
o
- &4 — = Enhanced growth of friendly
microbes
< Anti-infective
Soil application
1. Incorporation of marine bio-products .
g‘ m‘mdxn” . Improved Nodulation oo TNy
. i o il > oria < Differential expression of signal
(PGPR) molecules & bio- synthetic
enzymes

< Altered root architecture

< Efficient water and nutrient uptake

Hinh 3: So do cdc tdc dgpng sinh ly va tinh chadt ciza cac hoat chdt kich thich sinh hec
tir rong td@o bién (Wajahatullah Khan va ctv, 2009)

Dich chiét tir thuc vat md ta cac chat chiét xuat tir thuc vat duoc sur dung
trong cac san pham duoc pham, my pham, thuc pham va ciing c6 trong cic san
pham bao vé thuc vat (Seiber va cong tac vién, 2014). So véi rong bién, it duoc
biét dén nhiéu hon vé hoat tinh sinh hoc cua ching, cha yéu l1a thudc trir sau bénh.
Tuy nhién, gan day str dung chang nhu 1 hoat chét kich thich sinh hoc (Ertani va

cong tac vién, 2013; Ziosi va cong tac vién, 2012).
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Carbohydrates, Proteins, Amino
Acids va Lipids

Tac dong choi

Chéng oxi

- (——[ Can bang 4p suat tham ]

Tac dong ré

P
-1 Dinh du&ng dé

Chelate khoang

Hinh 4: Tém tdt co ché tic dpng chinh theo muc tiéu ciia hoat chdt tinh sinh hec géc
carbohydrate-, protein-, amino axit-, va lipid-based biostimulants (Van Oosten va ctv, 2017)

3.4 Chitosan va cac loai polymer sinh hoc

« Chitosan 1a mdt polyme sinh hoc, dang deacetyl hoa cua chitin sinh hoc,
duogc san xuat ty nhién va cong nghiép. Poly va oligomer c6 kich thudc khac nhau
dugc kiém soat va sir dung trong linh vuc thyc pham, my pham, y té va néng
nghiép.

« Chitosan 1a chat hoat tinh kich thich sinh hoc gidp cay trong:

[ Bao vé chdng lai mam gay bénh,

[ Chédng chiu stress phi sinh hoc (han han, nhiém man, stress lanh),

[ Nang cao chét luong rau ca qua do nang cao cac chat chuyén hda chinh va
thir cap.

1 Péng mo khi khong gay ra bai chitosan théng qua mdt co ché phu thudc
ABA (axit abscisic)(Jena va ctv, 2017)

Anh huéng sinh ly cia oligome trong chitosan ¢ thuc vat 1a két qua cua kha
nang hop chat nay lién két vai nhiéu thanh phan té bao, gom DNA, mang té bao
va thanh phan té bao ma con lién két cac thu thé dic hiéu kich hoat gen, theo cach
tuong ty nhu thudc bao vé thyc vat (EI Hadrami va cong tac vién, 2010;
Hadwiger, 2013; Katiyar va cong tac vién, 2015; Yin va cong tac vién, 2010).
Chitin va chitosan rd rang sir dung cac thu thé riéng biét va cac duong tin hiéu.
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Két qua té bao cua su gin két cua chitosan vai nhiéu hoic it hon cac thy thé té bao
dic hiéu, su tich tu hydrogen peroxide va su rd ri Ca2 + vao té bao da duoc chang
minh, duoc cho 1a gy ra nhimg thay ddi sinh Iy 16n. va trong qua trinh phat trién.

Phéan tich cac proteome (Ferri va cong tac vién, 2014) hoac transcriptome
(Povero va cong tac vién, 2011) cua cac mé thuc vat dugc xu ly chitosan. Két qua
cac tng dung ndéng nghiép cua chitosan da dugc phat trién qua nhiéu nam tap
trung vao bao vé thuc vat chdng lai cac mam bénh 1a nam gidp cay chéng chiu &p
luc phi sinh hoc (han han, &6 man, stress lanh) va cac dic diém vé chat lugng lién
quan dén chuyén hda cac chat so cap va thir cap. Pong mé khi khong (stomatal)
gay ra bai chitosan thong qua mot ABA phu thugc (Iriti va cong tac vién, 2009)
tham gia vao viéc bao vé stress moi truong duoc trao bai hoat chat kich thich sinh
hoc nay.

Mot s6 poly va oligomers ctua ngudn gbe sinh hoc hodc (hemi-) bién thé tong
hop dang ngay cang duoc st dung trong ndng nghiép nhu 1a elicitors (cac chat
chuyén hoa tin hiéu mam bénh, bao gom ca polysaccharides rong bién da dé cap ¢
trén. Vi du dién hinh 1a laminarin, mot glucan cua tao nau, trong d6 cac ché pham
tinh khiét dugc sir dung trong céc ung dung ndng nghiép. Mic du cd sy khac biét

gitra kiém soét sinh hoc va hoat chat kich thich sinh hoc (Gozzo va FAoro, 2013).

' Profonged shell |
life & prevented
weight less |

Increcyed

i econdary
Chitosan as biostimulant in horticulture :mm

Hinh 5: Tdc déng ciia Chitosan nhw mét hoat chdt kich thich sinh hoc
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Bdng 6: Mgt sé san pham hogt chat kich thich sinh hoc thuwong mai
(Le Mire Géraldine va ctv, 2016)

Products Product oripin Crop Dhzease Tarpet Mapufar urer
Vaecipl i Laminarin extract Apple orchards, iomato,  Powdery mildew, Laboratoire GoEmar,
from brown alsas Jermane, cncamber, dowmy mildew Framce
Laminaria digitata SEAWheITy, prapevine
Actgardi / Bion® [  Acibenzolar-S-metyl  Wheat, tomato Powdery mildew, Sympenta Crop
Blockaded bacterial diseases Procection, TT5A
Elexa®4 PDB (Chitosan Grapevine, comato, Botrytis grey mould Flamt Defense
potatn, corumber, field (Bamrys cimered), Boosters Iec., TISA
CTOpS powdery mildew,
dowmy mildew
Armour-Fenid Chitosam Grapevine, Bodrytis grey mould Botry-Zen 2010 Lid,
ormanentals (Bamrys cimereal, Mew Fealand
white rot (Selorodmnia
selerorioTem)
Chitopl antd: (Chitosan Tomato Powdery mildew ChiProGmbH.
Germany
Harp-H-Telkf Harpin protein from Apple and pear Apple and pear scab, Plamt Health Care Inc
the bacteria Frwimia archards, prapevine, dowmy mildew UsA
armyiovara TOmALD
Miksanaf Erhamolic leaf exmact  Cucumber, strawbeary, Powdery mildew EHH BioScicnce,
from piant knctweed  tomato, wheat USA . BIOFA AG.
Reoynouwtria Germany
sachalimensis
Stifeniai FEM 560 (Fenuprech Grapevine Powdery mildewr 5.0 FT. France
Helkena Prophyoit Potassium phosphite Field crops, vineyards mildew,_ parple  Helena Chenyical
orchards blowrh (Altermaria Compamy, TSA
=pp.). brown rot
(Maralia fructicola)
Alepe WG Fosetyl-Al Omamental trees and Dhorwmy mildew Bayer Crop Scienoe,

bushes, strawberry

Germany

3.5 Cac loai phiic chit vé co (Inorganic compounds)

Céc yéu t6 hoa hoc thuc day viéc tang truong thuc vat co thé can thiét cho
mot s6 nhdm thuc vat cu thé nhung khong bat budc bai tat ca cac loai thuc vat
duoc goi 1a cac nguyén té c6 loi (beneficial elements) (Pilon-Smits va cong tac
vién, 2009). Cac nguyén to chinh 1a Al, Co, Na, Se va Si, c6 mit trong dat va thuc

vat dudi dang cidc mudi vo co khac nhau hay dang khong hoa tan nhu silica

(Si0O,.nH,0) (Pilon-Smits va ctv, 2009; Jena va ctv, 2017).

Céc nguyeén t6 ¢ loi gilp:

= Thic day tang trudng thuc vat.

Tang chat luong san pham thuc vat.

hormone thuc vat (Jena va ctv, 2017).
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Béao vé chong ngd ddc kim loai nang,....

Kha ning chdng chiu stress phi sinh hoc (1am ctmg vach té bao, diéu
hoa ap suat tham thau té bao, giam quang ho hap, giam tac dong cua
btrc xa nhiét, kich hoat hoat dong ctia enzyme bédi co-FActor, chéng
oxi hoa; twong tac voi cac nguyén té dinh dudng khac).

Tac dong cac vi sinh vat cong sinh, mam bénh cho cay.

Tang hiéu ning trong qua trinh tong hop va hoat dong ciia cac




Viéc xac dinh céc nguyén té co loi khdng bi han ché di véi tinh chat hoa
hoc caa ching va dé cap dén cac tac dong tich cuc dén ting truong thuc vat va
phan ng cta cay ddi Véi stress moi truong. CO thé gia dinh rang hoat tinh sinh
hoc cua mot s hoat chat kich thich sinh hoc phirc tap (hoat chét chiét xuat tir rong
bién, thuc vat hodc chat cung cap andt), lién quan dén chic nang sinh 1y cua cac
nguyén tb co ich nay.

Nhiéu tac dong cta cac nguyén té c6 ich dugc nghién ctu gilp thuc dy ting
truong thuc vat, ting chat lugng cia cac san pham thuc vat va kha nang chiu
stress phi sinh hoc. Piéu nay bao géom viéc cb dinh tuong té bao, diéu hoa, giam
thoat hoi nudc, diéu chinh nhiét qua phan xa bac xa, hoat dong ciia enzyme bang
d6ng phan (coFActor), dinh dudng thuc vat théng qua twong tac véi cac yéu to
khéc trong qué trinh hap thu va tinh di dong, bao vé chong oxy hoa, tuong tac vai
vi sinh vat cong sinh, mam bénh vi sinh vat (pathogen) va dap ung dong vat an co,
bao vé chéng lai doc td kim loai ning, tong hop va bao hiéu hormone thuc vat
(Pilon-Smits va cong tac vién, 2009).

Cac mubi vo co ctia cac nguyén td cd ich va thiét yéu nhu chlorides, phét
phat, phosphite, silicat va cacbonat - di duoc st dung lam thuéc diét nam
(Deliopoulos va ctv, 2010). Mic du cac phuong thuc hoat dong van chua dugc
biét dén day du nhung cac thanh phan vo co nay co tac dong dén su can bang noi
moi tham thau, pH va khi oxy hda, tin hiéu hormone va cac enzym tham gia vao
phan &ng chdng stress (vi du: peroxi- dases). Chirc ning cua ching nhu 1a hoat
chat kich thich sinh hoc ting trudng thuc vat, tac dong dén hiéu qua dinh dudng
va kha nang chiu stress phi sinh hoc, do c6 su khac biét véi tac dung diét nAm va

chie ning phan bon ctia chung nhu 13 ngudn dinh dudng, dang cha ¥ hon.
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Hinh 6: Vai tro cia Silic trong cay tréng

3.6 Céac dang nam c6 ich

NAam tuong tac vai ré cay boi cac cong sinh tuwong hd. Mycorrhizas 1a mbi
guan hé cong sinh gitta nam va ré thuc vat da tao diéu kién thuan loi cho viéc van
chuyén chét dinh dudng.Pay la quan thé nam - thuc vat duoc biét nhiéu nhat va
dong vai trd quan trong trong qua trinh phét trién caa thuc vat cling nhu nhiéu hé
sinh thai, hon 90% cac loai thuc vat c6 quan hé véi nam theo hinh thirc ndm ré va
phu thudc vao méi quan hé nay dé ton tai

Mycorrhiza chia lam hai loai:

« Nam ré trong (endomycorrhiza): tic nam ki sinh don bao song bén trong té
bao ré cay). Endomycorrhizal rat da dang va di duoc phan loai: arbuscular,
ericoid, arbutoid, monotropoid, va orchid mycorrhizae. Trong d6 Arbuscule
(nhitng giac mat nhanh phic tap duoc hinh thanh trong té bao vo ré) hinh thanh
Mycorrhiza (AMF) 1a mot loai endomycorrhiza phé bién rong réi, viét tat 13 AM
hay AMF)

0-'."'_”\.‘

|

Hinh 7: Md phéng Mycorhizae — ndm ré trong (endomycorrhiza)
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« Nam ré& ngoai (ectomycorrhiza, viét tit 1a ECM): soi nam bam day dic

xung quanh dau ré cay va xam nhap vao giira cac té bao ré cay.

Hinh 8: M6 phéng Mycorhizae — ndm ré ngoai (ectomycorrhiza)

Giai trinh tu gen quan thé VSV (Metagenomics) 1a mot cong cu tt dé theo
ddi va nghién ciru cac quan thé vi sinh vat trong ving ré.

Céc san pham c6 hoat tinh sinh hoc tir nAm duoc &p dung cho cay trong:

[J Bao vé thuc vat sinh hoc.

[J Phan bon sinh hoc.

[ Nang cao hiéu qua str dung chat dinh dudng.

(] Céan bang chat diéu hoa sinh trudng thuc vat.

1 Giap cay sinh trudng.

[ Nang cao Nang sudt cay trong va chat luong san pham.

[ Thuc day chuyén hda cac chat tha cip dan dén cac hop chat dinh dudng
dugc cai thién (Jena va ctv, 2017).

Mycorrhiza ngay cang duoc quan tdm va sir dung dé thuc day néng nghiép
bén viing. Mycorrhiza dang duoc xem xét va chap nhan rong rai doi véi hiéu qua
dinh dudng (cho ca hai chat dinh dudng, dac biét 1a P va vi chét dinh dudng), can
bang nudc, sinh hoc va gilp cay chdng chiu stress phi sinh hoc (Augé, 2001;
Gianinazzi va cong tac vién, 2010; Hamel va Plenchette, 2007; Harrier va Watson,
2004; Siddiqui va cong tac vién, 2008; van der Heijden va cong tac vién, 2004).

Cac loai nam hiru ich duoc ap dung cho cay trong dé thuc day hiéu qua dinh
dudng, kha ning chiu stress, ning suat va chat luong san pham phai theo khai

niém vé hoat chat kich thich sinh hoc. Bé thu duoc lgi ich cua cac hoat dong quan
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ly cay trdng, cac nha ndng hoc va cac giéng cay trdng phai duoc thich ang véi su
tuong tac voi cac vi sinh vat (Gianinazzi va céng tac vién, 2010; Hamel va
Plenchette, 2007; Plenchette va cong tac vién, 2005; Sheng va cong tac vién,
2011). Metagenomics la mot céng cu tha vi dé theo dai va nghién ciu céc hiép hoi
vi sinh vt trong ving ré. Viéc cdy vi khuan vao dat caa cdy trong bd sung cho
nhitng nhan dinh nay (Colla va cong tac vién, 2015; Sarkar va cong tac vién,
2015; Sensoy va cong tac vién, 2007; Sorensen va cong tac vién, 2008).

Han ché 16n trong viéc sir dung AMF trén quy md 16n do dic tinh sinh hoc
cua ching (Dalpé va Monreal, 2004), thiéu hiéu biét vé cac yéu té quyét dinh cua
quan hé cong sinh cong dong mycorrhizal trong hé sinh thai nong nghiép. Tuy
nhién, cac té bao biéu md ndm khac, nhu Trichoderma spp. (Ascomycota) va
Sebacinales (Basidiomycota, vai Piriformospora indica, khac biét vaoi cac loai
nam, c6 thé séng it nhat mot phan vong doi cua chiing cach xa cay dé xam nhap ré
va dé chuyén chat dinh dudng cho cy ky chu caia ching, sir dung cac co ché chua
duoc hiéu biét hét (Behie va Bidochka, 2014).

Phan wng toan cay : Choi
( Ddéng ma khi
VSV Dit Chéng oxi héa _—
Q P dan thly lyc md
\ , On dinh mang Re
«——
: — Hap thu nuéc
[ Can bang ap suat tham ]

k TH Ethylen va

Hinh 9: Tém tdt co ché tic dpng chinh theo muc tiéu cia hoat chat kich thich sinh
hoc béi VSV trong dit (Van Oosten va ctv, 2017)
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3.7 Céc loai vi khuan c6 ich

Vi khuan tuong tac véi thuc vat theo moi cach c6 thé (Ahmad va cong tac
vién, 2008): (i) d6i véi ndm, c6 mdi lién hé lién tuc trong hd gita nam va kg chu;
(i) cac hoc vi khuan kéo dai tir ¢at dén bén trong té bao vai cac vi tri trung gian
duoc goi 1a ving ré va bé mat ré (rhizoplane); (iii) cac méi lién hé nay cé thé la
tam thoi hodc vinh vién, mot sb vi khuan tham chi dugc truyén qua hat giéng; (iv)
cac churc nang lam tang sy tham gia cua thuc vat vao cac chu trinh sinh héa, cung
cap chat dinh dudng, ting hiéu qua st dung chat dinh dudng, cam ung kha ning
khang bénh, ting cuong kha ning chiu stress phi sinh hoc, diéu ché hinh thai va
sinh trudng caa cay.

Str dung céc vi khuan c6 ich nay dé kich thich sinh hoc cho cay trong chia
lam 2 nhom chinh tuy thugc loai; chirc nang va da dang sinh thai cua chung.

Déi véi viéc str dung cac hoat chat kich thich sinh hoc néng nghiép, hai loai
chinh nén dugc xem xét trong phan loai sinh hoc, da dang va sinh thai: (i) Nhom
nodi cong sinh 1an nhau cua loai Rhizobium va (ii) nhom vi khuan ving ré kich
thich sinh truong thuc vat (PGPR plant growth promoting rhizobacteria).
Rhizobium va céc loai c6 lién quan dugc thuong mai héa nhu 1a phan sinh hoc,
tie 12 ché pham vi sinh vat tao diéu kién hap thu chét dinh dudng cua cay trong.

Viéc sir Rhizobium sp nhu 1a tac nhéan kich thich sinh hoc cho cdy trong da
dugc nghién ctu rong rai boi céc tai lieu khoa hoc va sach giao khoa. PGPRs da
chic ning tham gia vao tit ca cac khia canh cua cay trong: dinh dudng va ting
truong, hinh thai va phét trién, dap Gng véi stress sinh hoc va phi sinh hoc, tuong
tac véi cac co quan khac trong hé thong nong nghiép (Ahmad va cong tac vién,
2008; Babalola, 2010; Berendsen et al ., 2012; Berg va cong tac vién, 2014;
Bhattacharyya va Jha, 2012; Gaiero va cong tac vién, 2013; Philippot va cong tac

vién, 2013; Vacheron va cong tac vién, 2013).
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Control -
(no bacteria)

Cocultivation
with BpuC26

{

Hinh 10: Cam s#ng hinh thanh ré trén cay cé Brachypodium distachyon (line Bd21)

béi cac hogt chdt san sinh tir dong vi khudn ving ré kich thich sinh trwéng thuc vt (PGPR

- plant growth promoting rhizobacteria) Bacillus pumilus Dong C26

(Delaplace va cgng tac vién, 2015).

Bdng 7: Higu qud ting cwong hdp thu dinh dwong ciia PGPR (Halpern va ctv, 2015)

Nutrients positively

Crop PGPB affected by PGPB  Main mechanisms
Fingermillet, maize, Bacillus sp. P P solubilization
amaranth, buckwheat,
frenchbean
Maize Rhizobium leguminosarum P P solubilization
bv. phaseoli
Ficus benjamina Bacillus coagulans, P Posnvely affect
Trchodenma harziamm mycomrhizal fungi
Wheat Azotobacter chroococcim P P solubilization and
hormone production
Wheat Baallus arculans and P P solubilization and
Cladosporium herbarum interaction with
arbuscular mycorrhizal
fungi
Tomato Enterobacter agglomerans N, P P solubilization and
positive effect on
mycomrhizal fungi
Maize and sunflower Unknown Fe Fe solubihzation
Barley Pseudonomas putida Fe Fe chelanon
Mung bean Pseudomonas sp. Fe Fe chelanon
Maize Pseudomonas alcaligenes, N, P.K Hormonal effects on
Baaillus polymyxa, root growth
Mycwbacterivun phlei
Peas Rhizobia N N fixation
Kenya clover Rhizobia N N fixanon
Chickpea Rhizobia N N fixaton
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Bdng 8: Mt sé san phdm thwong mai chiza Vi khudn ving ré kich thich phéat trién

thuc vit (PGPR) ¢ Chau Au, My va Chau A (Le Mire Géraldine va ctv, 2016).

Incmizt phaosphore

Ehizobinm legurinesarem

F. fiucrescens, B. megaterium,
Saccharomyces cerevisioe

Products Rhizrohacteria Crop Manofacturer
Amasef FPrendomonas azotoformans Lamtmamnen Bisagr, Sweden
Armrite 4100060 Azotobacter, Bacilius, Cucumber, lethace | 1OMA,  Cleveland Biowch, UK
FPrewdomonas, Riizabirme, Peppet
Chasitomim
BactoFil A10d Azpspirilium brasilense, Monoeotyledons (cereals)
Azoiobacter vimelandii,
B. mepaterium, B_ polymmyxa,
P flucrescens AGE.0 bio Hunpary Eft.,
BactoFil B0 Azospirilium Hpoferum, Dicotyledons (sunflower, Hmgary
Azprobacter vinelandii, potato, rapeseed)
B. mepaterium, B circulans,
B. subsilis, P. fuorescens
Ceresly Preudomonas fiuorescens Field and horticultural crops  Biovids, France
Compete & Phus EB. azoiofinans, B. Hchemiformis, Frcld crops, tree nurseries Plant Health Care, USA
EB. mepaterium, B_ polywmyxa,
B. pumilus, B. subalis
FZBI4ad B. amploliguesfociens ssp. Omamentals, vezetables
aniarum ABITEP GmbH, Germary
Ehizovital 426 B. amploliguefaciens Feeld crops
Gmazf PGFE. Azpiobacter, Phosphobacreria, Faeld crops Greenmax AstoTech, India
P fucrescens
Inomiz Biosimulant E. pohmca (TABBEDL),
B. subsilis (LAB/BS/FL)
Incmiw® Bicfertilisant  E. mepaierium, Ssocharcmpoes . . .
cerevisiae, Arotobacter vimelandii, Cereals [AB (abiotes), Spain

Micosat Fi Uno

Agrobacterium radiobacter AR 39,

E. subsilis BA 41,
Sirepromyees spp. 5B 14

Fruits, vepetables, fowers

CCS Aosta S1l, Baly

Micosat Fi Cereali EB. subsilis BE. 62, Cereals, tomatoes,

Paembaciilus durus PD 76, sunfiowers, beet, sovbeans

Sirepiomyees spp. 5T 6
Nuropnardfi Azpspirilium brasilenss NAB317,

Azorkizabiuwm coulinodens NABIS,

Azparcus indigens MABO,

Bacillus sp. Cereals, seed rape, sugar hiapleton AgriBictee Pty
TwinN® Azospirillum brasilense NAB317,  beet.sugacane, vegetables  Lad, Australia

Azorkizabiuwm coulinodens NABIS,

Azparcus indigens MABD
PGA Bacillus sp. Fruits, vepetables Orzanica technologies, USA
FRhizgcell § GC B. amyploligusfociens souche IT45  Cereals Lallemand Plant Care,

Canada

Symbiomd-H Azpspiriliwm, Riizobiom,

Aretobacter, Azntobacter ) .
Symbiond-P E. mepaterium var phospharicam £ 210 €rOps, vezetables T[ - Stames & Company Lad,
Symbricmi-K Froieuria auraniia

4. Xu hwéng ing dung va thi trudong hoat chat kich thich sinh hoc

Trén thé giéi dang quan tdm dén cac hoat chat kich thich sinh hoc cho cay
trong tir cac chat da dang va vi sinh vat dugc sir dung dé tang cudng ting truong
thuc vat.

Quy mé thi trudng hoat chat kich thich sinh hoc toan cau udc tinh dat 1,74 ty
USD trong niam 2016, dy kién s& ting truong véi tbc d6 CAGR 10,2% tir nim
2017 dén nim 2025, uéc tinh dat 4,14 ty USD truéc nam 2025. Xu hudng canh
tac ting ning sudt cdy trong, cling vai suy thoai dat nhanh chéng c6 kha nang dan

dat thi trudng trong giai doan du béo.
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Biostimulants Market Forecast — 2016-2021
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S0urce: Agricen Sciences’ analysis of rocent market enalyst forecosts INCLAING data Bom Agrow

Market Data Forecast, Zon Marvet Research. MarketsandMarkets, and Merkis & Sears

Hinh 11: Thi sromg cac san pham hogt chat kich thich sinh hec cho cay trong 2016-2021

Thi trudng My Latinh phét trién nhanh hon bat ky khu vuc nao khéac do khi
hau va cay trong dugc trong & My Latinh thich nghi tét véi viéc s dung hoat chat
kich thich sinh hoc dong thai cong nghé gilp cay trdng chbng chiu va quan ly
duoc stress phi sinh hoc.

Yéu cau ngay cang cao vé viéc sir dung hiéu qua hon cac nguon luc (phan
bon, nudc, cac yéu té dau vao khac) va nguoi tiéu dung san sang tra tién cho san
pham rau qua chat luong cao. Nhdm san pham chiét xuét tir rong bién chiém ty 18
cao nhat (37%).

Thi phan cac san pham c6 hoat tinh sinh hoc c6 hon 400 cong ty, bao gobm
c4c tap doan da qudc gia cling dau tu nghién ciu phéat trién nhu BASF SE; Koch
Biological Solutions; Novozymes A/S; Artal Agronutrients; Biostadt India
Limited; Evergrow; Isagro SAP; Italpollina SAP; latform Specialty Products
Corporation; Koppert B.V; Biolchim S.P.; Valagro; Sapec Group (Trade
Corporation International),...

Hoi dong Cong nghiép hoat chat kich thich sinh hoc chau Au (EBIC- The
European Biostimulant Industry Council) nhan manh vai trd va sy déng gop cua
cac hoat chat kich thich sinh hoc gitp 1am cho ndng nghiép bén viing hon va gop
phan thuc day su phét trién ciia nganh céng nghiép sinh hoc chau Au. EBIC dugc
thanh 1ap vao thang 6 ndm 2011 véi tu cach 1a Lién minh Céng nghiép hoat chat
kich thich sinh hoc Chau Au va da thay doi tén cua né khi nd dat duoc danh tinh

phap Iy vao nam 2013.
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https://www.bpia.org/member-company/koch-biological-solutions/
https://www.bpia.org/member-company/koch-biological-solutions/
https://info.agricen.com/growing-for-future-ag-biologicals-booklet
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Hinh 12: Phan chia thj trwong hoat chat kich thich sinh hec theo logi (BPIA, 2018)
Lién minh Céng nghiép San pham Sinh hoc (BPIA - The Biological Products
Industry Alliance) khuyén khich phéat trién cac san pham sinh hoc an toan va hiéu
qua bao gom thuéc trir sau sinh hoc va hoat chat kich thich sinh hoc nhu cac cong
cu htru ich cho néng nghiép, 1dam nghiép, san gén, vuon nha, lam vuon, trang tri va
sic khoe cong dong théng qua giéo duc, tiép can va van dong cac hoat dong & cap
tiéu bang, lién bang va qudc té.
Théch thuc:
e Nguoi trong thiéu kién thirc va cach hiéu vé hoat chét kich thich sinh
hoc
e Thiéu dinh nghia duoc chip nhan rong rai va ghi nhin dong nhat
e Thiéu quy dinh dua trén rai ro nhat quan
e Tbc do chap nhan cham trén thi truong
(Nguon: Valagro elaboration from different external va internal sources)
* Tiém ndng g dung hogt chat kich thich sinh hoc dé tang néing sudt cay trong
Bdng 11: Danh sach cay tréng ¢ Chau Au si dung hoat chat kich thich sinh hec
hiéu qud (EBIC, 2013)

Cay an qua | Cay luong thuc Céay Rau mau Cay trong khac
Cam, Quyt Lua Mach Cai xanh Hanh Cay kiéng
Téao Ng6 Bap cai Ot Vudn wom
Qua hach Gao Ca rot Khoai tay C6 nhan tao
Nho LGa mi Sup lo Rau diép

24



Nho (ruou Cay cai dau Dua chudt Bi

vang)
Cu cai duong Catim Dau tay
Toi Ca chua
Dua Dua hau

http://www.biostimulants.eu/wp-content/uploads/2013/04/Biostimulant_economics_17April2013.pdf

Closing the yield gap: an opportunity for biologicals

Corn Soybean Wheat Rice
Average vyield 5.8 2.9 3.4 5.8
World record 35.0 11.5 16.8 22.4
(USA 2016) (USA2016) (NewZealand,2017) (India,2012)

Yield in metric tonnes per hectare
Source: FAS/USDA/3International Biostimulant Conference

Hinh 13: Chénh léch néng sudt mét sé cay trong chinh trung binh caia thé gidi so véi

néng sudt cao nhat ghi nhédn dwoc

II. PHAN TiCH XU HUONG NGHIEN CUU VA UNG DUNG AXIT
HUMIC VA RONG TAO TRONG SAN XUAT HOAT CHAT KIiCH
THiCH SINH HQC TREN CO SO SO LIEU SANG CHE QUOC TE

1. Tinh hinh cong b6 sang ché vé cac hoat chit kich thich sinh hoc
theo thoi gian

Trén co s& dir liéu sng ché tiép can duogc, co khoang 665 sang ché cong bd
vé nghién ctiu va tng dung hoat chat kich thich sinh hoc. Nam 1963 14 nam dau
tién c6 cong bd sang ché hoat chat kich thich sinh hoc tai Lién Xé.

Tinh hinh cong b séang ché cac hoat chat kich thich sinh hoc theo thoi gian

duoc chia lam 02 giai doan:
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Biéu @6 1: Tinh hinh cdng bé sang ché vé nghién cizu va iing dung hoat chat kich thich
sinh hgc theo thei gian

- Giai doan tir 1963 dén 2005 trd vé trude: sb luong cong bd sang ché it,
khoang 96 sang ché.

- Giai doan tir 2006 dén nay: $6 lugng cong bd sang ché nhiéu va tang nhanh,
v6i khoang 579 sang ché, ting gap 6 lan so véi giai doan dau, dic biét ting
nhanh tir nhimg nim 2014 d&n 2017. Nam 2017 ¢6 s6 lugng sang ché cao
nhat, dat 140 sang ché. Chimg t6, trong nhitng nim gan day, hoat chét kich
thich sinh hoc dang dugc quan tim va nghién ctru trén thé gioi.

Tinh hinh c6ng bd sang ché ctia cac nhom hoat chét kich thich sinh hoc theo

thoi gian (Theo Jurdain , 2015):

B Axit Humic - axit Fulvic (28%)

4% 4%

6% B Rong tao - thuc vat (26%)

= Chét thuy phan protein va cac
hop chat chtra N khac (17%)

¥ Chitosan va cac loai polymer sinh
hoc (15%)
® Cac loai phtrc chat vo co (6%)

B Céc loai vi khuén c6 1gi (4%)

Céc loai nAm c6 loi (4%)

Biéu dé 2: Tinh hinh cong bé sdng ché ciia cdc nhém hoat chit kich thich sinh hoc

theo thoi gian
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Nhém axit humic va axit fulvic (chiém 28%) va nhdm rong tao - thuc vat
(chiém 26%) 14 02 nhom chiém s luong sang ché cao nhit so v6i cac nhom con
lai. Trong d6, axit humic va rong tao c6 sd luong sang ché cao nhat, chiém 270
sang ché trén tong 665 sang ché vé hoat chat kich thich sinh hoc. Hién nay, hoat
chat kich thich sinh hoc duoc san xuét tir axit humic va rong tao dang dugc quan
tAm nghién ctru va chiém thi phan 16n trong thi trudng hoat chét kich thich sinh
hoc trén thé gioi.

2. Tinh hinh cong bo sang ché axit humic va rong tio trong sin xuat
hoat chat kich thich sinh hoc theo thoi gian

Theo co sé sb liéu sang ché quoc té DerWent Innovation, dén thang
10/2018, c6 270 sang ché vé nghién ctu va ung dung axit humic va rong tao
trong san xuat hoat chat kich thich sinh hoc. Sang ché dau tién dugc cong b vao
nam 1974 tai Lién X6 vé phuong phap chiét xuat tao dung trong san xuét hoat
chét kich thich sinh hoc.
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Biéu d6 3: Tinh hinh céng bé sang ché vé axit humic va rong tdo trong sén xudt hoat chdt
kich thich sinh hec theo thei gian
Tinh hinh cong b sang ché vé axit humic va rong tao trong san xuat hoat
chat kich thich sinh hoc c6 thé chia 1am 02 giai doan:
- T nam 1974 dén 2005: Sé lugng sang ché it, khoang 25 sang ché, tap

trung nhiéu tai cac qudc gia: My, Canada, Phap, Brazil, Uc. Trong d6, My va
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Trung Qudéc 14 hai qubc gia dan dau vé sé lwong cong bd sang ché. Giai doan nay
1a dugc xem 1a giai doan tién dé cho viéc nghién ctu va (ng dung axit humic va
rong tao trong san xuat hoat chat kich thich sinh hoc.

- Tirndm 2005 dén nay: S luong séng ché bat dau ting nhanh, dat 245 sang
ché, taing gap 9 lan so véi giai doan tir ndm 1974 dén 2005 va chiém 90% trén
tong s6 luong sang ché cong bd. Tap trung nhiéu tai quéc gia: My, Trung Qudc,
Canada, Uc, Brazil, Nga, An D9, .... Diéu d6 chung to, viéc nghién ctu va ung
dung axit humic va rong tao trong san xuat hoat chat kich thich sinh hoc dang
dugc quan tam trong giai doan hién nay.

3. Tinh hinh cong bd sing ché vé axit humic va rong tio trong sin
xuit hoat chit kich thich sinh hoc tai cic quoc gia

Céc sang ché vé nghién ctru va tng dung vé axit humic va rong tao trong san
Xuat hoat chat kich thich sinh hoc dugc cng bé tai 27 qubc gia va 2 té chirc WO,

EP va dugc phan b tai 05 chau luc:

4%

® Chau Au: 44%
m Chau A: 30%
Chau My: 18%
® Chau bai Duong: 4%
B Chéu Phi: 4%

Biéu do 4: Tinh hinh céng bé sang ché vé axit humic va rong tdo trong san xudt hoat
chat kich thich sinh hec theo chau luc
- Chau Au: 12 quéc gia c6 cong bd sang ché, chiém 44% tong sb luong qudc gia.
- Chau A: 08 quéc gia c6 cong bd sang ché, chiém 30% tong s6 luong qudc gia.
- Chau My 05 quéc gia c6 cng bd sang ché, chiém 18% tong s6 luong quéc gia.
- Chau Pai Duong: 01 quéc gia 6 cong bd sang ché, chiém 4% tong so luong
quéc gia.
- Chau Phi: 01 quéc gia c sang ché cong bd, chiém 4% tong s luong québc gia.
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Trong 27 quéc gia c6 cong bd sang ché, thi My, Trung Quédc, Canada, Uc,
Brazil, Nga, An D¢, Phap, Han Qudc, Nhat Ban 1a 10 qudc gia dan dau vé sb
luong cong b sang ché nay. Trong d6, quéc gia cd s6 luong cong bd sang ché cao

nhat 12 My véi 31 sang ché.

35 31 30
30 +—

25 +—

20 +—

15 +—

=
No

10 +—
6 6
5 | 4 3 3

0 T T T T T T T T T
My Trung  Canada Uc Brazil Nga AnDo6  Phap Han Quédc Nhat Ban
Quoc

Biéu dé 5: 10 quéc gia ddn ddu vé sé Iweng cong bé sang ché vé axit humic va rong tdo
trong sdn xudt hoat chdt kich thich sinh hec

4. Tinh hinh cong bd sang ché vé axit humic va rong tio trong sian
xuit hoat chat Kich thich sinh hoc theo cic hwéng nghién ctru

Trén co sé dir liéu sang ché cong bd, nhan thay nghién cau va ung dung
axit humic va rong tao trong san xuat hoat chat kich thich sinh hoc hién nay c6 3
huéng chinh, d6 1a nghién ciru cac hoat tinh kich thich sinh hoc trong diéu tiét
sinh truong cay trong; quy trinh san xuat cac hoat chét kich thich sinh hoc;
nghién ctu nguyén lidu san xuat hoat chat kich thich sinh hoc tir axit humic.
Trong dé,nghién ctu cac hoat tinh kich thich sinh hoc trong diéu tiét sinh truéng

cay trong 1a hudng nghién ctu rat duoc cac nha sang ché quan tam.
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= Nghién ctu cac hoat tinh
kich thich sinh hoc trong
didu tiét sinh truong cay
tr6ng ,

= Quy trinh san xuat cac hoat
chét kich thich sinh hoc

= Nghién _clu nguyé;n liéu
san xuat hoat chat kich
thich sinh hoc tir axit humic

= Khac

Biéu dé 6. Tinh hinh cdng bé sang ché vé axit humic va rong tdo trong san xudt hogt chat
kich thich sinh hgc theo cdc hwéng nghién ciru
5. Cac don vi din diu s& hiru sé lwong cong bd sang ché vé axit
humic va rong tio trong sin xuit hoat chit kich thich sinh hoc
10 don dan dau so hitu sang ché vé nghién ciu va ang dung axit humic va

rong tao trong san xuat hoat chat kich thich sinh hoc, nhu sau.

SEA6 ENERGY PVT LTD 13|%
BIOATLANTIS LTD
VALAGRO SPA
LABORATOIRES GOEMAR
UNIV CORNELL

SIPCAM INAGRA S A
ANDERSONS INC

DIET ESTHETIC S A LAB

TIMAC AGRO ESPANA S A

PLANT ACTIVITY LTD

T T T T T

0% 2% 4% 6% 8% 10% 12% 14%

Biéu d6 7: 10 don vi ddn ddu vé sé¢ hitu sé lweng séang ché cong bé
Trong cac don vi dan dau s hitu sang ché vé nghién cau va ung dung axit
humic va rong tao trong san xuat hoat chat kich thich sinh hoc, xuat hién cac tén

tudi cac don vi lén chuyén cung cap phan bon, hoat chét kich thich sinh hoc trén thé
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gidi nhu SeA6 Enegy PVT, Bioatlants, Valagro... Trong d6, SeA6 Enegy PVT la
don vi ¢ chiém sb luong sang ché cong bd nhiéu nhit . Cac sang ché cong bd da
phan tap trung tai My, Phap, Brazil, Canada, Uc.

6. Mot so sang ché tiéu biéu

a. Quy trinh san xudt hoat chét kich thich sinh hoc tir rong bién

S6 séng ché: US9854810B2

Ngay cong bb: 2018-01-02

Quéc Gia: My

Nha séng ché: Meeder Marcelo Brintrup, Puerto Varas,

bon vi: PATAGONIA BIOTECNOLOGIA SA

Séang ché lién quan dén quy trinh san xuat hoat chat kich thich sinh hoc tir rong
bién tuoi. Rong bién s& dugc xay va xir Iy voi axit va kali hydroxit. Thu dugc dung
dich dang pha nudc, thém thanh phan axit humic (American leonardite) vao hén
hop dung dich va dem say kho.

b. Quy trinh sin xudt hoat chit kich thich sinh hoc tir tdo Nau sargassum

sp. va phuwong phdp sir dung dé ning sudt cdy trong

S6 sang ché: 1D201505116A

Ngay cong bb: 2015-11-13

Quéc Gia; Indonesia

bon vi: BALAI PENELITIAN BIOTEKNOLOGI PERKEBUNAN

Séng ché lién quan dén quy trinh san xuét tinh chat hitu co phytohormone - hoat
chét kich thich sinh hoc tir tao nau, bang céach rira tio Sargassum dé khir mudi bé mat
nhanh, 1am sach, nghién thd va sy khd, loc trong methanol, loc, axit hoa va co dic.

c¢. Phwong phdp diéu ché chat kich thich sinh hoc tir axit humic

S6 séng ché: CN103554191A

Ngay cong bd: 2014-02-05

Qudc Gia: Trung Québc

bon vi: UNIV TAIYUAN IND

Séang ché lién quan dén phuong phap diéu ché hoat chat kich thich sinh hoc tir
axit humic, phuong phap bao gém: nghién than non, cho phan g vai axit sulfuric
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va hydrogen peroxide khi c6 chat xtc tac, thém nudc, trao nguoc Véi natri sulfite,
co dic va sdy khé.

Két luan

> Dén thang 10/2018, c6 270 cong b sang ché vé thanh phan axit humic va
rong tao trong san xuat hoat chét kich thich sinh hoc, tai 27 quéc gia va 2 t6
chuc so hitu tri tué thé gi¢i (WO va EP).

> My, Trung Quéc, Canada, Uc, Brazil 1a cac quéc gia dan dau vé sé lugng
cdng bd sang ché trén.

» Cac 03 huong nghién cuu chinh trong nghién ciu va tng dung axit humic
Vva rong tao trong san xuat hoat chat kich thich sinh hoc, bao gom: Nghién
ctiu c4c hoat tinh kich thich sinh hoc trong diéu tiét sinh truong cay trong;
Quy trinh san xuat cac hoat chat kich thich sinh hoc; Nghién ciu nguyén
liéu san xuat hoat chat kich thich sinh hoc tir axit humic. Trong d6, huéng
nghién ctiu cac hoat tinh kich thich sinh hoc trong diéu tiét sinh truong cay
tréng chiém s luong sang ché nhiéu nhat.

I11. NGHIEN CUU VA SAN XUAT HOAT CHAT KIiCH THICH SINH
HOC TAl TRUNG TAM NGHIEN CUU VA PHAT TRIEN, CONG TY
CO PHAN PHAN BON DAU KHI CA MAU.

1. Nghién ctru san xuét hoat chat kich thich sinh hoc - axit Alginic 1én
men tir rong tao.

Axit Alginic 1a mot hoat chat tu nhién trong cc té bao tao nau, dugc polyme
hoa tuyén tinh bang axit monoglucuronic. Cac monome Ia axit mannosuric va axit
guluronic. Cac copolyme khéi duoc hinh thanh boi lién két 1,4-glycoside theo
ba hudng.

Pic diém san pham:

+ Hoat tinh sinh hoc cao: B sung dang vét nhung ¢ hiéu qua cao.

+ Tiang su phét trién cay trong.

+ Pay manh phéat trién bo ré, ting hoat dong cua ré va nang cao kha ning
chéng chiu cua cay tréng: Carbon hitu co phan tir nho chiét xuat tir tao va cac yéu td
khéng stress cua tao bién.
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+ Tac dong hai chiéu: cung cap mét tién chét tdng hop cho noi tiét té cua cay
trong, va diéu chinh ca ting trudng va sinh san cua cay trong.

+ Tang nang suat va cai thién chat luong.

Hoat chét kich thich sinh hoc axit Alginic 1én men tir rong tao dugc sir dung
cdng nghé tu phan té bao 18n men pha ran dé tao ra hoat chat ndy. Hoat chét c6 thé
duoc sir dung truc tiép 18n cay tréng hoic dugc bd sung vao phan bon, trong d6 lidu
luong s& duoc diéu chinh va va phdi tron theo ty 1é thich hop.

1.1 Loi thé k§ thut ciia hoat chat:

- Liéu luong str dung it nhung dat hiéu qua cao: Liéu luong khoang 0.3% - 3%

- Tac dung 2 chiéu: Cai thién viéc sir dung phan bon, ting sy phat trién cay
trong, va khi bd sung trong phan bon, hoat chat s& 1am ting hiéu qua twong hd giita
phan bon va cay trong.

- An toan: Hoat chét 1a dich chiét c6 hoat tinh sinh hoc tir rong tao bién, vo hai
d6i v6i moi truong, cay trong va co thé con nguoi.

- D& dang str dung: St dung truc tiép hodc bd sung, két hop truc tiép véi cac
san pham khac (nhu phan bon).

1.2 Cong nghé san xuat hoat chat axit Alginic 1én men:

1.2.1 Luwa chon nguyén li¢u tio bién thd dé 1én men: Thanh phin va
ham luong ciia cac loai tio bién khac nhau thi khac nhau

- Nguyén liéu tao bién chat lugng cao: Tao be

La mot loai tao nau Ion séng ¢ tang nudc lanh (gidu fucoxanthin). Nhiét do
sinh truong t6i vu 13 1 — 13°C. Ving sinh truéng doi hoi 6 dong chay lién tuc, chat
dinh dudng va chi s an toan cao.

Nganh san xuit tao be cua Trung Qubc duge danh gia tot nhat trén thé gidi.
Trong d6, san xuat tao be chat luong cao ¢ ban dao Jiaodong (Son Pong) wéc dat
hon 75%. T40 be chi dwoc san xuat & mot sé noi thuéc Hoang Hai va Bot Hai, phia
Béc Thanh D3o.

- Thanh phan cua tao be:
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+ Thanh phan hiru co chiét xuat tir tao: chat gel tir tao bién, tinh dau rong bién,
laminarin, protein rong bién,... (C4c thanh phan nay khéng cé trong cac loai cay
trén can).

+ Chat ddi khang: Chat ddi khang tu nhién duoc tao ra trong diéu kién nhiét
d6 va anh sang yéu nhu: Mannitol, vitamin, cac alkaloids hitu co chiét xuat tir
tao,...

+ Chat tién sinh hoc: Céc thanh phan thic ddy ting truong cua cac phan tor
hitu co nho: Axit hiru co yéu tir tao, cac polymers phenol hitu co, indoles, ...

+ Nhiéu chat dinh dudng vo co chelate hoa: trang théi chelate hda ty nhién, dé
hap thu: K, Ca, Mg, Zn, B, .... hitu co ¢6 ngudn gdc tir tao.

1.2.2 Cong nghé tw phan té bao 1én men pha rian: Sir dung tao be chat
luong cao dugce dung lam nguyén liéu tho, duge cdy véi phitc hop vi khudn dic
biét. Fucoidan dai phan tir, cac polymers phenol, protein alginic va tinh bdt alginate
trong Laminaria japonica dugc 1én men thanh axit Alginic phan t&r nhd, cac
oligosaccharide hoat dong va cac alkaloids c6 thé dé dang hap thu béi cay trong.
B@)ng thoi, tao co thé duoc tiéu hoa hoan toan, va hoat tinh sinh hoc cta tao c6 thé
duoc duy tri va cai thién.

1.2.3 Pic diém ky thuit va so sanh: Kha ning hoat dong va tac dong cua
thanh phan hoat chit trong cac qu4 trinh tach chiét khac nhau thi khac nhau.

- Pic diém k¥ thuat ctia cong nghé tu phan té bao 1én men pha ran:

+ Tao ra c4c san pham giau hoat chat, nong d6 hoat chit tap trung cao, cac
phan tir nho va kha nang hoat dong lon.

+ Tranh pha huy cac chat c6 hoat tinh sinh hoc cua tao bién boi axit va kiém
manh, bao vé c4c thanh phan ty nhién va hoat tinh sinh hoc caa hoat chat.

+ Phuong phap c6 thé san xuat cac hoat chat sinh hoc ¢6 hiéu qua cao — céc
chat nay khong luu giit trong tao vi sy chuyén hda phuc tap caa vi sinh

+ Chiét xuat sinh hoc tao bién tinh khiét, an toan, hiéu qua va tng dung rong
ral.

- So sanh cac quy trinh xtr ly:
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+ Hoa hoc: Cong nghé chinh yéu trong nganh héa hoc rong bién. Axit manh,
kiém manh va nhiét d6 cao pha hity cac chat hoat dong ndi bao cua tao bién.

+ COng nghé Enzyme: Cong nghé thay thé cho nganh cbéng nghiép hda chat
rong bién. Xt ly enzyme truc tiép, mot san pham dau ra, khéng cd kha ning ung
dung rong.

+ Vat ly: K§ thuat don gian sir dung rong bién trong néng nghiép. Phuong
phap co hoc pha v& hodc dong bing pha v té bao thanh, trong lugng phan tir 16n,
dinh, khéng c6 lgi cho sy hap thu.

+ COng nghé tu phan té bao 1én men pha ran: Céac ky thuat dac biét cho viéc
ing dung rong bién trong ndng nghiép.

1.3 Phéan bon bo sung hoat chat axit Alginic [én men:

Céc san pham phan bon c6 chira mot lugng axit Alginic nhat dinh duoc tao ra
bang cach thém axit Alginic 1én men vao quéa trinh san xuat phan bén. So véi cac
loai phan bén thong thuong, n6 cb thé lam giam su mat can bang amoniac, giai
phong photpho, thuc day kali, phan hay an toan, thiic day ting truong cay trong va
cai thién strc dé khang cua cay trong.

1.3.1 Co ché ting cuong tac déng ciia phan bén co6 axit Alginic:

a. Tac dong ting cwong Ién cay trong:

- Tac dong 1én hé théng 1& cy:

+ Cai thién su phat trién cua ré va hoat dong caa ré

Maize seedling roct system Maize roots in mature stage

Hinhl14: So sdnh sw phdt trién ciia bé ré ciy
- Tac dong do: Chét co hoat tinh sinh hoc tiét ra béi tao, ngudn dinh dudng tir

carbon hiru co phan tir nho.
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- Tac dong 1én sy phat trién cta cay trong: Lam tang su phat trién, ting strc dé

khang, ting ning suat, cai thién chat luong

Hinh 15. Sw phét trién cia cay trong

b. Tac dong ting cwong Ién chat dinh dudng:

- Tac dong 1én Nitrogen:

+ Thay ddi cau tric caa hop chét chtra nitrogen va lam cham su giai phong va
chuyén d6i cua N

+ Han ché mot cach tu nhién sy bay hoi cua ammonia nho axit Alginic 1én
men.

+ Su giai phong, chuyén doi va di chuyén ciia N trong dét c6 thé bi thay doi dé
lam giam sy bay hoi ammonia.

+ Téc dong tang cudong: Han ché that thoat do bay hoi, x61 mon va 1am cham
su giai phong N. Tang cuong su 6n dinh cta N va cai thién hiéu qua sir dung N.

- Tac dong 1én P:

+ Tao phuc hop hitu co cia cac phan tir tao nho

+ Téac dong kich thich sinh hoc tu nhién boi axit Alginic 1én men.

+ Cai thién su hap thu P ca cay trong va lam giam that thoat P

+ Axit Alginic 1&n men thay thé vao vi tri cac chat bj két taa va cb dinh vao
dat.

+ Thay thé mét phan P bi cé dinh.

+Téac dong tang cuong:

e Ngin can su ¢d dinh va ting cudng hép thu

e Giam sy hit bam va c6 dinh cua P, tang luong P kha dung trong dat.

- Tac dong 1én K:
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+ Tao phuc hop hiru co cta cac phan tir tao nho.

+ Hap thu cac ions K+ va 1am cham sy giai phong K.

+ Téac d@ong kich thich sinh hoc tu nhién bai axit Alginic 1én men.

+ Cai thién sy hap thu P cua cy trong va 1am giam thét thoét K.

+ Cai thién két cau dat va tang luong K kha dung.

+ Giam sy that thoat va cd dinh cua K.

- Tac dong 1én cac nguyén t trung va vi luong:

+ Tao phic hop hitu co cua cac phéan tir tao nho.

+ Cai thién tinh kha dung cua cac nguyén t vi luong.

+ Tinh Kich thich sinh hoc tu nhién béi axit Alginic I1én men.

+ Cai thién kha nang hap thy vi luong caa cy trong.

c. Tém lwge cac tiac dong hd tro:

- Tac dong 1én cay trong:

+ Cai thién bo ré cay con, tang chat diép luc va hiéu qua quang hop, diéu tiét
tang cuong sinh dudng va sinh san.

+ Tang kha ning khang han, chiu Ging, cai thién strc dé khang cua cay trong.

+ Tang nang Ssuat va cai thién chat luong nong san.

- Tac dong 1én cac yéu t6 dinh dudng:

+ Lam cham sy giai phong N. Kich hoat c&c dang P kha dung. Tang cuong
hap thu. C6 loi cho viéc sir dung cac nguyén té vi lugng.

- Tac dong lén moi truong va dét: Phan giai hoan toan, khong dé lai du lugng,
lam giau cho dat, c6 1oi cho sinh trudng cda vi sinh vat c6 loi trong dat.

1.3.2 Co sé ly thuyét dé thiét 1ap mo hinh giai phéng dinh dudng

a. Ly thuyét khép ndi khong gian-thoi gian hi€u qua cia nuwdc, phan bon va
ré cay

Céch st dung dinh dudng hiéu qua nhat: Phan bon cling véi nuéc va ving ré

hap thu hiéu qua cia cy trong & cling mdt noi va ciing mét luc.
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Hinh 16: So dong phén bén, nwéc va viing ré ciy

b. Xay dung hé thong ky thuat:

- Quy trinh tao phtrc hop nhiét do cao cuia hdn hop axit Alginic 1én men.

- Chat hitu co duoc giai phong tir tao.

- Quy trinh tao phirc hop hoat hoa c6 tinh hoa tan trong nudc bang cong nghé
thap cao.

- Cong nghé phdi hop da chat dinh dudng.

- Xay dung cong thirc cy thé theo viing va cay trong.

C. Thir nghiém hi¢u qua st dung trén di€én rong:

- Pia diém thir nghiép tai Trung Qudc: 17 tinh thanh, 12 loai ciy trong, 56 thi
nghiém

- Két qua thir nghiém:

e Ning suit cdy trong tang tir 5% - 15%. Trung binh ting 9.5%

e Hi¢u qua stir dung phan bon tang 5% - 12%. Trung binh tang 7.8%

Phan bon c6 bo sung hoat chat axit Alginic 1&n men mai bao gom: Urea c6
chua axit Alginic, phan hon hop boc axit Alginic, phan phic hop axit Alginic, phan
hoa tan c6 chuta axit Alginic, phan bon 14 c6 chia axit Alginic,. ...Chung c6 thé tao
thanh mét bo phan boén day da dap wng moi yéu cau vé dinh dudng va chirc ning
d6i vai cay trong va nén néng nghiép

2. Hiéu qua cac san phim phan bén Pam Ca Mau bd sung cic chit
hoat tinh axit humic va axit fulvic trén cac loai ciy trong tai Viét Nam.

2.1 Hiéu qua ciia Pam sinh hoc trén cay trong
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Bing 12: Két qud phén tich thanh phan, chit liwgng sin phim
Dam sinh hoc thir nghigm (Lé Cong Nhit Phwong v ctv, 2018)

S6 Ham luwgng
TT | Thanh phan Cong thirc Quatest 3 CASE
1 | TongN 34,80% 37,60%
2 |Dboam 3,25% 2,85%
3 | Hituco 16,80% 23,20%
4 | Fulvic 6,25% 11,50%
5 | Humic 1,00% 1,46%
6 | KO 1,20% -
7 |Phugial
8 |Phugia2
9 | Axit Amin 2,15%
9.1 | Aspartic axit HOOCCH(NH,)CH,COOH 0,18% 0,05 g/100 g
9.2 | Threonine HO,CCH(NH,)CH(OH)CHj 0,04%
9.3 | Serine C3H7NO; 0,03%
9.4 - HOOC-CH(NH,)-(CHy),-
Glutamic axit 1,01% 0,02 /100 g
COOH
9.5 | Glycine NH,-CH,-COOH 0,40%
9.6 | Alanine C3H;NO; 0,20% 0,12 g/100 g
9.7 | Valine CsH11NO, 0,07%
9.8 | Isoleucine CsH13NO» 0,03%
9.9 | Leucine HO,CCH(NH)CH,CH(CHj3), 0,06%
9.1
0 Tyrosine CoH11NO3 0,03%
9.1
! Phenylalanine CeHsCH,CH(NH,)COOH 0,04%
9.1
) Lycine HO,CCH(NH,)(CH;)4NH> 0,03%
9.1
3 Argenine CeH14N4O2 0,03%
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2.1.1 Két qua anh hwéng caa liéu lwgng Pam sinh hoc dén cac yéu to cau

thanh ning suét va ning suit lGa thi nghiém tai Vién Lua Pong bang séng

Ciwru Long

Nang suat 1a két qua va muc tiéu cudi cling caa qué trinh san xuat, 1 chi tiéu
danh gia toan dién va ddy di nhét cac qua trinh sinh truéng, phét trién cua cay,
dong thoi 1a co s¢ dé danh gia hiéu qua kinh té va hiéu qua dau tu. Trong thi
nghiém, nang suét 1a chi tiéu duoc dung dé danh gia sy sai khéc giira cac cong thuc
thi nghiém. Ning suét lua duoc tao thanh bai cac yéu té: sb bong/don vi dién tich,
s6 hat chac/bdng va khdi luong 1000 hat. Khi céc yéu t6 nay dat téi vu thi ning suat
lGa s& dat cao nhat. Trong cic yéu to cau thanh nang suat Ia thi sb bong 1a yéu to
c6 tinh chat quyét dinh nhat va sém nhat, s6 bong co thé dong gop 74% nang suat
trong khi d6 sd hat/béng déng gop khoang 20% ning suit. Qua nghién cau anh
huong cua liéu lugng Bam sinh hoc (PSH) véi gidng lta OM 5451. Trong vu dong
Xuan 2017 - 2018, liéu lugng bon theo khuyén cao 80-40-30 kg N-P,0s-K,0/ha. Vu
hé thu 2018, liéu luong bon theo khuyén céo 80-50-40 kg N-P,0s-K,0/ha. Vu thu
dong 2018, lidu lugng bon theo khuyén céo 80-50-40 kg N-P,0s-K,0O/ha. Chiing toi
thu duoc mot sb két qua ¢ bang 3.1; 3.2; 3.3; 3.4 va 35

Bing 13: Két qua dnh huéng cia lidu liwong Pam sinh hoc dén cdc yéu to

cdu thanh nang suit va nang sudt liia, dién hep trong vu dong xudan 2017-2018 (Lé Cong

Nhit Phwong va ctv, 2018)
o Cong thirc NS |3'7 NS ' Boi thu AEN | HQsir
T NT phén b(:)n thuyet | thuc te NS (kg dung N
(Phan nén) (kg/ha) | (kg/ha) | (kg/ha) | lGarkgN) | (PFPN)
1 | NT1 | 0% N (khuyét N) | 5526 b | 4987 b
2 | NT2 | 100%N (BCM) 7240 a | 6853 a 23,3 85,7
3 | NT3 | 80% N (bCM) 7273 a | 6811 a 28,5 106,4
4 | NT4 | 60% N (bCM) 7243 a | 6580 a 33,2 137,1
5 | NT5 | 100% N (bSH-85) | 7377 a | 6834 a -18 23,1 85,4
6 | NT6 | 80% N (bSH-85) | 7029a | 6514 a -296 23,9 101,8
7 | NT7 | 60% N (bSH-85) | 7211a | 6541 a -39 32,4 136,3
8 | NT8 | 100% N (PSH-70) | 7248 a | 6913 a 60 24,1 86,4
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9 | NT9 [80% N (DSH-70) | 7196a | 6876a | 66 205 | 107.4
10 | NT10 | 60% N (DSH-70) | 7180a | 6657a | 76 348 | 1387
= e =
CV% 5,9 6
LSD5% 602,6 | 568,7

Két qua thong ké cho thay gitra cac nghiém thic (NT) thir nghiém cac thanh
phan ning suét lia nhu sé bong/m?, % hat chac/lép, TL 1000 hat khéc biét khdng c6
¥ nghia thdng k&. Tuy nhién sb hat chic/bdng va ning suit Ila giita cac cong thic
phan bén thar nghiém khéc biét co ¥ nghia & mac 5% va 1%. Néu so sanh giir 3 loai
phan dam sir dung trén cling cong thic phan nén cho thdy phan Pam Ca Mau
(BCM) tuy c6 dat ning suat IGa va hiéu qua st dung phan bon cao hon mot it so véi
PSH 85 & 2 mirc bon 80% va 60% nhung dat gid tri Xap xi so véi sir dung DSH 70.
Khi bén giam 20% lugng N (64N) va 40% (48N) so véi khuyén cao bon phan trong
vu dong xuén trén chan dat phi sa 2 vu I0a, bdi thu niang suét 1a so v6i bon DPCM &
cung lwong bén, mac giam ning suit I1on hon & DSH 85 (-18 dén - 296 kg lta/ha)
trong khi str dung DSH 70 boi thu ning suat ¢ ting mét it (60 - 76 kg/ha). Piéu dé
6 thdy dam nau 70 c6 wu thé hon DSH 85 va dat hiéu qua tuong duong so Voi
DCM, nhung con cung cap thém mot luong dam hitu co cho dat.

So sanh vai BCM, DSH 85 dat hiéu qua nong hoc cua phan dam (AEN) va
hiéu qua st dung phan dam (PFPN) thp hon, nhung DSH 70 dat AEN va PFPN
cao hon PCM ké ca & 3 mirc dam bon (Ghi chi : PFPN vé khoa hoc twong tu nhur
danh gia vé hiéu suat sir dung phan bén trong NP 108-2017 vé khao nghiém Phan
bon cua CP)

Két qua thong ké cho thay giita 3 cong thizc phan khao nghiém cac thanh phan
ning suét lua nhu sé bdng/m? s hat chic/bong va TL 1000 hat khac biét ko cd y
nghia thong k&. Tuy nhién % hat chic khac biét c6 ¥ nghia & mic 5%. Bon 80 N tir
DCM dat ti 18 hat chac thip hon so véi bon 80% N (64N) tir DSH 70 véi luong hitu

co 1én dén 30%.

41



Bing 14: Két qud dnh huwéng ciia liéu lwong Pam sinh hoc dén cdc yéu to ciu thanh néing
sudt va ning sudt liia, di¢n réng trong vu dong xudn 2017-2018

(Lé Cong Nhit Phwong va ctv, 2018)

S6 - Cong thirc prjan bon | NS ly thuyét ryvs thuc | Boi thu | HQ sir dung
TT (Phén nén) (kg/ha) te (kg/ha) NS N (PFPN)
1 |NT2 | 100%N (bCM) 7356 a 6762 a 84,5
2 | NT6 | 80% N (DSH-85) 7428 a 6588a | -174 102,9
3 | NT9 | 80% N (BSH-70) 7343 a 6619 a -143 103,4
F ns ns
CV% 3,7 3,6
LSD5% 401,6 348,7

Néu so sanh giir 3 loai phan dam st dung trén cuing cong thic phan nén cho
thiy DCM tuy c6 dat ning suét lGa cao hon mot it (143-174 kg/ha) so véi DSH 85
va DSH 70 & muc bon thap hon 20% lugng phan; tuy nhién khac biét nay khdng c6
¥ nghia thong ké. Diéu d6 khang dinh bon DSH 85 va 70 véi luong giam 20% so
v6i DPCM gitp tiét giam 20% luogng phan bon ma van khong anh hudng dén sinh
truong, nang suat Ita ma hiéu qua sir dung phan bon lai dat cao hon (trong khi DSH
70 dat 103,4 kg/kg N bon va BDSH 85 dat 102,9 kg N bon, thi BPCM chi dat 84,5
kg/kg N bon.
Bing 15: Két qud anh hwéng ciia liéu lwong Pam sinh hoc dén cdc yéu té cdu thanh ning

sudt va néng sudt liia, dién hep trong vu hé thu 2018 (Lé Cong Nhit Phuwong va ctv, 2018)

A A NS ly NS thuc HQ sir
i Cong thac phan | , )

So | NT ] o thuyet te Boi thu dung N

bon (Phan nén)

TT (kg/ha) (kg/ha) | NS (kg/ha) (PFPN)
1 | NT1 | 100%N bCM 4308 b 3921 bc 49,0
2 | NT2 | 100%N DSH 70 | 4392 ab 3947 bc 26 49,3
3 | NT3 | 80%N bCM 4384 ab 4147 ab 226 64,8
4 | NT4 | 80%N DSH 70 4782 a 4237 a 316 66,2
5 | NT5 | 60%N bCM 4192 b 3823 ¢ -98 79,6
6 | NT6 | 60%N DSH 70 4339 b 3893 bc -28 81,1

F ns *
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CV% 5,2 3,6

LSD5% 4142 258,6

Két qua phan tich théng ké cho thay: O ca 3 mac dam bon tir 2 loai phan
DCM va BSH 70 khéng c6 su khéac biét vé cac TPNS nhu s6 bong/m?, sé hat
chac/bdng va TL 1000 hat. Tuy nhién ning suat I0a gita cac NT phan bon thir
nghiém khac biét & mic y nghia 5%. So sanh trong tirng muc phan bon gita 2 loai
phan khao nghiém PCM va BSH 70, muc bon 80% N dat ning suat lia cao nhat
(4,24 tAn/ha & NT4 bén 80% DSH 70 va 4,15 tAn/ha & NT3 80%N tir DCM va c6
khéc biét so vai 2 mic bon 100% N va 60% N tir 200 - 290 kg/ha. Khi so sanh vai
d6i chimng (NT1- bon 100% N tir PCM) ning suét lta & mac bon 80%N cua DSH
70 khéc biét dén 316 kg/ha. Néu giam 40% N so véi PCM nang suat lGa giam mot
it nhung khong dang ké (muc giam tir 28-98 kg/ha). Trong cling loai phan bon BSH
70 giam 20-40% lugng dam, mac giam ning suét l0a tir 54 — 344 kg/ha; Tuong tur
d6i véi phan bon PCM muc giam nang sut cao hon 1a 98-324 kg/ha ; Trong cling
lwong dam bon, hiéu qua str dung phan dam ciia DSH 70 dat gi4 tri cao hon. O 2
muc bon giam con 80% va 60% N, hiéu qua sir dung phan dam gia tang cang cao
tuong ung (66,2 - 81,1 kg/kg N cia BDSH 70 ) va (64,8 - 79,6 kg/kg N cia DPCM).
Két qua nay khang dinh DSH 70 ¢ cling mirc bon 100% N dat hiéu qua cao hon so
véi DCM, tham chi DSH 70 con thé hién wu thé vuot troi & mac bon 80% N cua
NT phan khuyén céo cho vu he thu trén dat phii sa nhiém phén nhe ¢ Can Tho.
Bang 16: Két qud dnh hwéng ciia liéu lwgng Pam sinh hoc dén cic yéu té ciu thanh ning

sudt va nang sudt liia, dién rong trong vu he thu 2018 (Lé Cong Nhiit Phuwong va ctv, 2018)

Cong thirc NS ly NS thwc
S6 phan bon thuyét té Boi thu HQ sir
TT | NT (Phan nén) (kg/ha) (kg/ha) | NS (kg/ha) | dung N
2 | NT2 [ 100% (B/C) 5906 a 5416 a - 67,7
3 | NT3 | 80% BSH 70 6064 a 5532 a 116 86,4
4 | NT4 | 60% DBSH 70 5212 b 4818 b -598 100,4
F * *
CV% 6,7 7,8

43



’ ’ LSD5% 527,9 563,0

Két qua thong ké cho thay giita cac NT thir nghiém cac thanh phan ning suét
lta nhu % hat chac/lép, TL 1000 hat, su khac biét khong c6 y nghia thong ké. S6
bong/m?, s6 hat chic/béng va ning suét l0a giita cAc cong thic phan bon thi
nghiém khac biét rat co y nghia. Gitta 3 nghiém thic phan bon thtr nghiém, bon
PSH c6 xu huéng dat s6 hat chac/bong cao hon so véi bon PCM, trong d6 NT3
bon 80% DSH dat s6 hat chic/bdng cao nhét (72 hat chac/bdng); Khi so sénh giita
2 loai phan dam sir dung (PSH va DCM) cho thdy DSH & muc bon 80% dat s6
bong/m2 twong dwong va ning sut lta cao hon mét it (116 kg lta/ha) so vai bon
100% DCM. Tuy nhién & mac bon 60% cua DSH dat s6 bong/m? va ning suét lla
thap hon déng ké so véi 100% PCM va 80% DSH (twong ting 598 va 714 kg/ha).
Hiéu qua st dung phan bon cua BDSH kha cao dac biét & muc bon 60% DSH (dat
100 kg/kgN) trong khi d¢6 PCM dat hiéu qua thap hon véi mac bon100% N (80
kgN/ha) chi dat 67,7 kg/kgN bon. Hiéu qua st dung phan dam gia tang cang cao
tuong (g v4i mac bon giam 40% N luong DSH. Két qua nay khang dinh muc bon
80% N cua DSH (64 kg N/ha) cho vu lta hé thu trén dt phd sa nhiém phén nhe &
Can Tho 1a hiéu qua nhat, vira ting nang suét l0a vira gidp tiét kiém 20% lugng
phan dam.

Bing 17: Két qud anh huéng ciia lidu lwong Dam sinh hoc dén cdc yéu to ciu thanh ning

sudt va nang sudt liia, dién hep trong vu thu dong 2018

(Lé Cong Nhit Phwong va ctv, 2018)

NS ly NS thuc
, Cong thirc phan , , )

So | NT . thuyet te Boi thu NS| HQ sw

bon (Phan nen)

TT (kg/ha) (kg/ha) (kg/ha) dung N
1 | NT1 | 100%N BCM bC 4175 ab 4030 ab 4030/80
2 | NT2 | 100%N DSH 70 4256 ab 3984 ab -46
3 | NT3 | 80%N bCM 4370 a 4180 ab 150
4 | NT4 | 80%N DSH 70 4437 a 4301 a 271
5 | NT5 | 60%N bCM 4037 ab 3866 b -164
6 | NT6 | 60%N BSH 70 3941 b 3845D -185

F ns ns
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CV% 5,5 5,5

LSD5% 416,8 402,2

Két qua phan tich thong ké cho thay: O ca 3 mac dam bon tir 2 loai phan Ure
duc va dam nau khong cd su khéc biét v& cac TPNS nhu sé béng/m2, sé hat
chac/bdng va TL 1000 hat va ca ning suét IGa giita cac NT phan tha nghiém khéc
biét & murc y nghia 5%. (2) Tuy nhién, so sanh trong tirng muc phan bon gitra 2 loai
phan khao nghiém DCM va BSH, mtc bon 80% N dat ning suat Ila cao nhat (4,30
t/ha & NT4 bon 80% dam nau va 4,18 tan/ha & NT3-bon 80%N tir BPCM). So sanh
v6i doi chimg (NT1- bon 100% N tir BCM) ning suét lia & mac bon 80%N cua
DSH tuy khong khéc biét co y nghia nhung muc chénh léch nang sut la ciing dat
271 kg/ha. Giam 40% N so véi PCM ning suat l0a giam tir 164-185 kg/ha. Trong
cung loai phan bon BSH giam 20-40% N, muc giam nang suat lda tir 140-
456kg/ha; Twong tu ddi v6i phan DPCM muc giam ning suat cao hon 1a 164-313
kg/ha; Trong cung lugng dam bon, hiéu qua stir dung phan dam cua DSH dat gia tri
cao hon & muc bon 80%N so véi BPCM (65,3 kg/kg N bon va 67,2 kg/kg N tuong
ung), con ¢ 2 mac bén 100%N va 60% N ca BSH va BDPCM dat dat hiéu qua su
dung phan dam twong duong; Két qua vu thu dong 2018 cho thiy ning suat la dat
cao hon so véi vu hé thu 2018 va khang dinh DSH thé hién wu thé vuot troi & muac
bon 80% dam ctiia NT phan khuyén céo, giup tiét kiém 20% N so véi PCM.

2.1.2 Két qua anh hwéng caa liéu lweng Pam sinh hoc dén cac yéu to cau
thanh ning sudt va ning suit l0a thi nghiém ¢ Khu thwc nghiém Trung tam
NCPT, tai nha may dam Ca Mau, xa Khanh An, U Minh, Ca Mau

Tuong tu cac thi nghiém ¢ Vién Luaa, cac thi nghiém thuc hién Khu thyuc
nghiém Trung tdm NCPT, tai nha may dam Ca Mau, x& Khanh An, U Minh, Ca
Mau. Trong vu hé thu 2018, liéu luong bon theo khuyén cao 80-40-30 N-P205-
K20/ha. Thi nghiém thu duoc mot sé két qua & bang 19.

Két qua phan tich thdng ké cho thdy: O ca 3 mirc dam bon tir 2 loai phan Ure
duc va DSH 70 khong co sy khac biét vé cac TPNS nhu s bong/m2, sé hat
chac/bdng va TL 1000 hat; Tuy nhién ning suét lGa gitra cac NT phan thir nghiém

khac biét & mic y nghia 5%. So sanh trong tirng mac phén bon gitra 2 loai phéan
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khao nghiém PCM va BSH 70, mirc bon 100% N dat nang suat I0a cao nhat (5,9
tin/ha & NT1 100% DCM va 5,76 tin/ha & NT4-bon 80%N tir DSH va c6 khac biét
S0 VGi 2 mirc bon 80% DSH va 80% DCM tir 289 kg/ha. Két qua nay khang dinh
DSH 70 con thé hién uu thé vuot troi & mac bon 80% N cua NT4 phan khuyén cao
cho vu hé thu trén dt nhidm man nhe cia xa Khanh An, U Minh, Ca Mau.

Bing 18: Két qud anh hwéng ciia liéu lwong Pam sinh hoc dén cdc yéu té céu thanh ning

sudt va néng sudt lia, dién hep trong vu hé thu 2018, Ca Mau

(Lé Cong Nhit Phwong va ctv, 2018)

Cong thic phan Ning suit (kg/ha) HQ sir
Stt| NT bén , , dung N
(Phan nén) Ly thuyet | Thuc te Boi thu (PEPN)
1 |NT1 | 100% BCM (bC) 6328 ab 5901 a 73,77
2 | NT2 | 100% BSH 70 7261 a 5673 a -229 70,91

3 | NT3 | 80% bCM 6878 ab 5466 a 85,41
4 | NT4 | 80% BSH 70 6610 ab 5755a 289 89,92
5 | NT5 | 60% bCM 5375 b 5294 a 110,28
6 | NT6 | 60% DSH 70 6047 ab 5393 a 99,6 112,36

F ns ns
CV% 15,80 8,10
LSD5% 1845,74 823,91

2.1.3 Két qua anh hwéng cia lidu hwong Pam sinh hoc dén ning suat I0a thi
nghiém & 3 diém & tinh Pong Thap

100% BCM b/C (N 80);

100% DSH 70, twong tng (N 56);

80% DSH 70, twong tng (N 44,8);

60% DSH 70, tuong ung (N 33,6);

- Két qua thi nghiém ho Ong Pham Thanh Nhi; xa Thuong Thdi Tién, huyén Hé)ng

Ngu, Pong Thap, Giong lia: OM5451

Bing 19: Két qud dnh hwéng ciia liéu lwong Dam sinh hoc dén néing sudt lia,

dién réng trong vu hé thu 2018, Pong Thdp (Lé Cong Nhit Phuwong va ctv, 2018)
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SIS | HQ | NStai | So

i Cong thac NS ly | So .
So o .| NS thuc té cung Str ruong b/C
NT phan bon thuyet bC )
TT (kg/ha) loai | dung ND ND
DPSH (70%N) (kg/ha (kg)

phan | PB | (tin/ha) | (tan)

1 | CT1 100% BSH 5388 ab 4717 a 29 382 | 59,0 5,56 -0,32
2 | CT2 80% DSH 4878d | 4462bcd | -226 | 255 | 69,7 5,64 -0,24
3 | CT3 60% DSH 4784 d 4335d |-353 | 126 | 90,3 5,77 -0,11
4 | CT4 | 100% N46PLUS | 5433 a 4809a | 121 | 437 | 60,1 6,08
5 | CT5 | 80% N46PLUS |5060 bcd | 4583 abc | -105 | 226 | 71,6 5,23
6 | CT6 | 60% N46PLUS | 5048 cd | 4371cd |-317 | 212 | 911 5,98
7 | CT7 100% bCM 5227 abc | 4688 ab - - 58,6 5,88
F s s
CV% 51 3,8
LSD5% 337,3 226,7

Két qua thong ké cho thay giita cac NT thar nghiém cac thanh phan ning suat
lta nhu % hat chac/lép, TL 1000 hat khac biét khong c6 ¥ nghia thong ké. S&
béng/m2 va nang suét lUa giita cac cong thac phan bon thir nghiém khac biét rat co
y nghia. Khi so sanh giita 3 loai phan dam str dung (BSH, N46 PLUS va BCM) trén
ciing NT phan nén 80N (NT1, NT4 va NT7) cho thiy DSH tuy dat s6 bdng/m2 cao
hon ca N46 PLUS va dam PCM nhung ning suat lGa & mac bon 80N cua
N46PLUS dat cao nhat; tuy nhién su khac biét nay khong dang ké. Giita bon DSH
va N46 PLUS & muc 80% N ctiia NT phan dam khuyén céo cho vu Hé Thu, ning
suat lia giam mot it tuy khong dang ké (muc giam tir 105-226 kg lda/ha) so véi
muc bon 100% phan dam DCM; nhung & mic bon giam con 60% lugng phan dam
da thé hién khoang khéc biét dang keé tir 317-353 kg lGa/ha. Trong cuing loai phan
bon BSH giam 20% -40% luong dam, mic giam ning suat l0a tir 126-382kg
lta/ha; Tuong tu ddi véi phan N46 PLUS mirc giam ning suat cang cao khi giam
20-40% N46 PLUS la 212-437 kg lua/ha; Hiéu qua st dung phan bon cua N46
PLUS dat gié trj cao nhat, ké dén 1a DSH va dam DCM dat hiéu qua thap hon mét it
& cling mac bon 80 kg N/ha. O 2 mic bon giam con 80% va 60% N hiéu qua st
dung phan dam gia tang cang cao tuong tng (71,6 -91,1kg lta /kg N cua N46
PLUS) va (69,7-90,3 kg lta/kg N cua DSH); Két qua ndy khang dinh dam N46

PLUS va BSH & cung mirc bon 100% N dat hiéu qua cao hon so voi dam BDCM,
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tham chi N46 PLUS con thé hién wu thé vuot troi. Bong thoi & mac bon giam 20%
N, 2 loai dam N46 PLUS va BSH cho nang suat va hiéu qua twong duong.
- Két qua thi nghiém ho Ong La Vin fa; x3 An Binh, TX Hng Ngu, Ddng
Thap, Gibng lta: Nép Long An.
Bing 20: Két qud anh hwéng ciia liéu lwong Pam sinh hoc dén ning sudt lia,

dién rong trong vu hé thu 2018, Pong Thdp (Lé Cong Nhit Phuwong va ctv, 2018)

) HQ NS
, A NS ly NS SIS So BC
So Cong thirc ; , . str ruong
NT ) thuyet | thucte | cung ND
TT phan bon ) dung ND i
(kg/ha) | (kg/ha) | loai PB (tan)

N | (tin/ha)

1 |[NT1| 100% DSH | 4613 a | 4278 a 556 63,4 6.76 +1,6
2 |NT2 | 80%DSH | 4451a | 4057a 221 77,6 5.38 +0,3
3 |NT3| 60%DbSH | 4073b | 3723 Db 335 53,8 5.54 +0,46
7 |NT7| 100%DCM | 4597 a | 4307 a 5.08
F * ey
CV% 6,0 5,8

LSD5% 356,7 | 317,2

- Két qua thdng ké cho thay gitra cac NT thir nghiém cac thanh phan ning suét
lta nhur % hat chac/Iép, TL 1000 hat, S6 hat chac/bdng khac biét khong co ¥ nghia
thdng ké. (2) S6 bong/m2 cua nép LA dat cao nhat & NT1 - bon 100% DSH va khéc
biét rd so voi bon 60% DSH (NT3) ; tuy nhién khong c6 su khac biét dang ké nao
50 V6i 56 bong/m2 dat duoc cia NT2 va NT7 bon 80% DSH va 100% DCM; dong
thoi gitta 3 NT2, NT3 va NT7 ciing dat s6 bong/m2 twong dwong nhau; (3) Ning
suat lda gitra cac cong thiic phan bon thir nghiém khéc biét rat co ¥ nghia; trong do
bén 100% DCM, 100% DSH va 80% DSH khac biét khong dang ké, chi co giam
40% lwong DSH so véi mic dam khuyén cdo, ning sudt nép Long An dat duoc
thap hon so v6i NT7 bon 100% dam Ure 1a 585 kg lta/ha. (4) Khi so sénh gitra 3
muc DSH str dung 100%, 80% va 60% (NT1, NT2 va NT3) cho thiy muc khac biét
vé ning suat lia nép lan luot & 221, 335 va 556 kg lua/ha; (5) Hiéu qua sir dung
phan dam cia BPCM va BSH & muac bon 100% N tuong duong nhau (53,8 va 53,5

kg lua/kg N bon). O 2 mic bon DSH 80% va 60%, hiéu qua sir dung phan dam gia
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tang twong tng 14 63,4 va 77,6 kg lta/kg N bon; (6) Két qua nay khang dinh DSH
70 & cung mac bon 100%N hoac giam 20% N dat hi¢u qua tuong duong so vai
PCM trén nang suat IGa nép Long An & xa An Binh, Dong Théap vu HT2018.
- Két qua thi nghiém ho Ong Nguyén Vian That; xa Binh Thanh, huyén Thanh
Binh, Bong Thép, Giéng lta: JASMINE 85
Bing 21: Két qud dnh hwéng cia liéu lwong Dam sinh hoc dén néing sudt liia, dién réng

trong vu hé thu 2018, Pong Thdp (Lé Cong Nhit Phuwong va ctv, 2018)

S/S
) Coéng thuc NSly | NSthwc | cung So DC
So ; , _ NS ND
NT phan bon thuyet te loai , ND
TT A (tan/ha) i
(PSH 70%N) (kg/ha) | (kg/ha) phan (tan)
kg)
1 | CT1 | 100% BSH 3499ab | 3277a 143 3.84 +0,34
2 | CT2 |80% bSH 3300 c 3094 b 183 3.72 +0,22
3 | CT3 | 60% BSH 3322¢c | 3134 ab -40 3.86 +0,36
4 | CT4 | 100% N46Plus 3517 a 3255 a 193 2.88
5 | CT5 |80% N46Plus 3370 abc | 3084 b 171 3.15
6 | CT6 |60% N46Plus 3277 ¢ 3062 b 22 3.44
7 | CT7 [100% DCM BC | 3339bc | 3153 ab 3.5
F * *
CV% 3,9 3,8
LSD5% 170,0 155,7

Két qua théng ké cho thay giita cac NT thar nghiém cac thanh phan ning suat
lta nhu % hat chac/Iép, TL 1000 hat khac biét khong c6 ¥ nghia thong ké. S6
bdng/m2, sb hat chic/bong va ning suét Ila gitra cac cong thic phan bon thi
nghiém khac biét c6 y nghia. Khi so sanh gitta 3 loai phan dam sir dung (DSH, N46
PLUS va PCM) trén cing NT phan nén 80 N (NT1, NT4 va NT7) cho thiay N46
PLUS (NT4) dat s6 bong/m2 cao nhat va khéc biét c6 ¥ nghia so v6i NT7 bon
100% DCM . Mit khac niang suat la ciia NT1- bon 100% DSH dat cao nhét, cao
hon mot it so véi bén 100% N46 PLUS va DCM tuong tng 13 102 va 124 kg

lGa/ha. Gitra bon DSH va N46 PLUS ¢ muac 80%N va 60%N cua NT phan dam
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khuyén céo cho vu Hé Thu, ning suat lia giam khong dang ké so véi bon 100%
PCM (giam 19-91 kg lda/ha); Trong cung loai phan bon BDSH giam 20% -40%
luong dam, muc giam ning suét l0a tir 143-183kg lua/ha; Tuong tu d6i véi phan
N46 PLUS muc giam ning suat cang cao khi giam 20-40% N46 PLUS la 171-193
kg IGa/ha so voi bon 100% lwong dam khuyén céo trong vu Hé Thu; Hiéu qua st
dung phan bon cia BSH, N46 PLUS va BCM tuong duong nhau ¢ cung mac bon
80 kg N/ha (39,4-41 kg lta/kg dam bon). G 2 muc bon giam con 80% va 60% N
higéu qua st dung phan dam gia tang tuong ung (48,3-65,3 kg lua’kg BDSH bon) va
48,2 -63,8 kg lua /kg N ciia N46 PLUS); Két qua nay khang dinh dam DSH va N46
PLUS ¢ cung mirc bon 100% N dat hiéu qua tuong duong so voi DPCM. Tuy nhién
trén gidng lua thom Jasmine 85 vu Hé Thu 2018 nay tai x4 Binh Thanh do bj thiét
hai tir nhén gié & mirc trung binh dén nang, dong thoi bi nhiém bénh chéy bia la
nang nén cay sinh truong kém, sé bdng thap va ning sut lua cling thap.

2.1.4 Tinh toan hiéu qua kinh té sit dung dam sinh hoc so véi dam duc
Ca Mau, thi nghiém trén cay laa

Hiéu qua kinh té 1a chi tiéu danh gid mot hoat dong san xuat, kinh doanh, 1a co
s dé nguoi san xuat quyét dinh phuong an dau tu cho hoat dong san xuat kinh
doanh dé dam bao ring hoat dong san xuat kinh doanh dé s& mang lai loi nhuan.
Gia dinh gi4 phan bon DSH bang gia PCM, 8 triéu/tin va gia lta ban 5 trigu/tan.
(codng thac phan bon 80N-40P-50K/ha twong duong 174 kg DPCM-/ha)

Bing 22: Két qud tinh todn hiéu qud kinh té vu dong xudn 2017-2018 Cin Tho (Lé Cong
Nhit Phwong va ctv, 2018)

S6 - Cong thirc phan | NSthucté | Tang | ChiphiUre | Loi nhuéan
TT bén (tan/ha) | NS (kg) | (trd/ha) (triéu @)

1 NT2 100%N (bCM) 6,853 14 -

100% N (DSH-
2 NT8 6,913 60 14
70)
3 NT9 | 80% N (BPSH-70) 6,876 66 1,12
4 | NT10 | 60% N (DSH-70) | 6,657 76 0,84

Bing 23: Két qud tinh todn hiéu qud kinh té vu hé thu 2018 Can Tho (Lé Céng Nhit
Phwong va ctv, 2018)
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S6 - Cong thirc phan NS’thl.l’C té | Tang | ChiphiUre | Loinhuan
TT bon (thn/ha) | NS (kg) | (trd/ha) (tricu d)
1 | NT1 100%N bPCM 3,921 - 1,4 -
2 | NT2 | 100%N DSH 70 3,947 26 1,4 +0,13
3 | NT4 80%N DSH 70 4,237 316 1,12 +1,86
4 | NT6 60%N DSH 70 3,893 - 28 0,84 +0,42
Bing 24:Két qud tinh todn hié¢u qud kinh té vu thu déng 2018 Can Tho
S6 Cong thicc phan | NSthucté | Tang | ChiphiUre | Loi nhuan
TT| NT bén (tan/ha) | NS (kg) | (trd/ha) (triéu @)
1 | NT1 100%N bCM 4,030 - 1,4 -
2 | NT2 100%N DSH 70 3,984 - 46 1,4 -0,23
3 | NT4 80%N DSH 70 4,301 271 1,12 1,64
4 | CT6 60%N DSH 70 3,845 -185 0,84 - 0,37
Bing25: Két qud tinh todn higu qud kinh té vu hé thu 2018
ho Ong Pham Thanh Nhi (Lé Cong Nhit Phuwong va ctv, 2018)
S6 NS thuc Tang | Chi phi Loi
- NT Coéng thirc phan @ N’S ND NS Ure ahuan
T bon (tan/ha) (tan/ha) (tan) | (trd/ha) | (triéu d)
1 | NT7 | 100% DCM (PC) 4,688 5,88 - 1,4 -
2 | NT1 | 100% DSH 70 (go) | 4,717 556 | -0,32 1,4 -1,6
3 | NT2 80% DSH 70 4,462 564 | -024 | 1,12 -92
4 | NT3 60% DSH 70 4,335 577 |-0,11| 0,84 +0,01

Bing 26: Két qud tinh todn hiéu qud kinh té vu hé thu 2018, hg Ong La Viin Ia (Lé Cong

Nhit Phwong va ctv, 2018)
) Loi
) NS thuc Tang | Chiphi
SO Cong thirc phéan , NS ND nhuan
NT te , NS ND Ure )
TT bon ) (tan/ha) (trigu
(tan/ha) (kg) | (trd/ha) a
1 | NT7 | 100% BCM (bC) 4,307 5.08 - 1,4 -
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2 | NT1 | 100% DBSH 70 4,278 6.76 +1,6 1,4 8,0

3 | NT2 80% DSH 70 4,057 5.38 +0,3 1,12 1,78

4 | NT3 60% DSH 70 3,723 5.54 +0,46 0,84 2,86

Bing 27: Két qud tinh todn hiéu qud kinh té vu hé thu 2018
ho Ong Nguyén Vin Thit (Lé Cong Nhit Phwong va ctv, 2018)
, A A NS thwc Tang | Chi phi Loi
So Cong thirc phan , NS ND
NT ] te . NS Ure nhuan
TT bon , (tan/ha) , )
(tan/ha) (tan) | (trd/ha) | (triéu d)

1 | NT7 | 100% DCM (BC) | 3,153 35 - 1,4 -

2 | NT1 100% DSH 70 3,277 3.84 | +0,34 1,4 1,7

3 | NT2 80% DSH 70 3,094 3.72 | +0,22 | 1,12 1,38

4 | NT3 60% DSH 70 3,134 3.86 |[+0,36| 0,84 2,36

Tong thu 1 yéu to cudi cing cia mot qua trinh san xuat va 1a két qua mong
doi cia nguoi san xuat, né duoc danh gia thong qua ning suat thuc thu va gié ban
thoc. Két qua cho thdy ¢ mdi mua vy, viing canh tac véi cac lwong bon khac nhau
thi c6 loi nhuan khac nhau. ¢ cac bang trén.

2.1.5 Két qua anh hwéng cia liéu lwgng Pam sinh hoc dén sinh trwéng, phat
trién, niing suit va san lwong Cay 6t, thi nghiém tai Khu thwc nghiém Trung tam
NCPT, tai nha may Pam Ca Mau, xa Khanh An, U Minh, Ca Mau va Khu Hep
tac thuc nghiém véi WASI, xa Pa Ron, huyén Pon Duong, tinh Lam Pong

Két qua va danh gia anh huong cua liéu luong Bam sinh hoc thi nghiém dién
hep Khu thuc nghiém Trung tim NCPT, & Ca Mau dén thoi gian sinh truong va
phét trién cua cay 6t, trong cac giai doan: 25; 50 va 75 NSKC (chiéu cao cay, Chiéu
dai 14, Chiéu rong 1a, dudng kinh tan, duong kinh goc; S6 canh cap 1, S6 canh cap
2, va chi s6 SPAD, Sé qua trén cy, S6 qua thuong pham trén cay Sb qua chin trén
cdy) ¢ cac nghiém thirc NT1, NT2, NT3, NT4, NT5, NT6, NT7

Nhin chung, theo biéu d6 ta c6 thé nhan thay trong cac Nghiém thic c6 giam
liéu Iugng Pam (N) trong cong thirc thi NT5 (80% Pam Sinh hoc)cho ning suét va
chat lugng qua thuong pham 14 tét nhat. NT5 c6 ning suat thip hon NT2 (100%
PCM) 13 0,49 tin/ha. Va c6 ning sut cao hon NT1 (khong bén N) 1a 0,85 tan/ha.
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Ngoai ra, NT7 (60% DSH70) cho ning suat va chat luong qua thuong pham I tot
thir hai. NT7 c6 nang suét thap hon NT2 (100% DCM) 14 0,54 tin/ha. Va c6 ning
Suit cao hon NT1 (khong bon N) 13 0,8 tan/ha.

Bing 28:Két qud danh hwéng ciia licu lwong Pam sinh hoc dén

cdc yéu to cdu thanh ning sudt va sin lwong 6t, dién hep 2018, Ca Mau

(Lé Cong Nhit Phwong va ctv, 2018)

Boi thu Boi thu NS NT2 va
A NS qua | NS qua .
Cong thuc X A ning NT3; NT4 va NT5;
NT o tong TP/16 . . .
phan bon , , suat NT6 va NT7 (tan/ha)
(tan/ha) | (tan/ha) , .
(tan/ha) va (%)
1 |0%bCM 0,44 0,35 1,34
2 | 100% bCM 1,78 1,44 0
3 | 100% BSH 70 1,07 0,86 -0,71 -0,71; -24,91
4 | 80% bCM 0,99 0,82 -0,79
5 |80% DSH 70 1,29 1,06 -0,49 0,3; 13,16
6 |60%DCM 0,82 0,64 -0,96
7 | 60% DSH 70 1,24 1,06 -0,54 0,42; 20,39
F ** * %%k
SED 0,21 0,15
LSD 5% 0,45 0,33
CVv 23,10 20,70

Bdng 29: Két qud danh hwong cua lieu lwogng Dam Ca Mau va Dam sinh hoc dén nang sudt
va hiéu qud swr dung phdn dam cua cdy ot, tai Khu Hop tdac thwc nghi¢m voi WASI, xda Da
Ron, huyén Pon Dwong, tinh Lam Péng (Lé Cong Nhit Phwong va ctv, 2018)

S6 | NT | Cong thirc phan bon Niing suat 6t cac dot (tan/ha)

T

T NSTT1 NSTT?2 NSTT3 Cavu
1 NT1 | 100%N BbCM 1,025 a 1,217a | 1,390ab | 7,802 ab
2 NT2 | 80% N bCM 0,989 a 1,750a | 1,093 bcd | 7,113 abc
3 NT3 | 60% N bCM 1011a 1,408a | 1,261 abc | 7,463 ab
4 NT4 | 100% N DSH 85 1,246 a 1,467a | 1,292 abc | 7,879 ab
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5 NT5 | 80% N DSH 85 0,948 a 1,446a | 1,041 bcd | 6,557 bc
6 NT6 | 60% N DSH 85 1,124 a 1,663a | 0,975cd | 6,688 bc
7 NT7 | 100% N BSH 70 1,063 a 1,779a | 1,479a 8,758 a
8 NT8 | 80% N BSH 70 0,975a 1,267a | 1,488a | 8,195ab
9 NT9 | 60% N DBSH 70 0,934 a 1,708 a | 1,187 abc | 7,389 ab
10 | NT10 | 0% N 0,821a 1,283a | 0,781d 5,229 ¢
F ns ns e ns
CV% 29,4 48,6 17,3 15,3
LSD5% 0,511 0,595 0,355 1,913

Bdng 30:Két qud so sainh Pam Ca Mau va Dam sinh hoc dén nang sudt va hi¢u qua svr
dung phdn dam cua cdy ot, tai Khu Hop tdc thwe nghiém voi WASI, xa Da Ron, huyén Don
Duwong, tinh Lam Péong (Lé Cong Nhit Phwong va ctv, 2018)

S6 | NT | Céng thic phan bon NSTT AEN HQ sir dung N
TT (kg/ha) (kg/kg N) (kg trai’kg N)

1 | NT1|100%N BCM 7802 12,9 39,0

2 | NT2|80% N bCM 7113 11,8 44,5

3 | NT3|60% N BCM 7463 18,6 62,2

4 | NT4|100% N DSH 85 7879 13,3 39,4

5 | NT5|80% N DSH 85 6557 8,3 41,0

6 | NT6|60% N BSH 85 6688 12,2 55,7

7 | NT7|100% N DSH 70 8758 17,6 43,8

8 | NT8|80% N BSH 70 8195 18,5 51,2

9 | NT9|60% N BSH 70 7389 18,0 61,6

2.1.6 Két qua anh hwéng caa liéu lwong Pam sinh hoc dén sinh trwéng, phat
trién, niang suat va san lwong CAy rau xa liach xoin, thi nghiém tai Khu hep tac thuc
nghiém WASI, xia Pa Ron, huyén Pon Dwong, tinh LaAm Pong (Phu luc 2)

Két qua phan tich thong ké GD sinh truéng lan 3 cho thay: O ca 6 cong thiic
phan bon khao nghiém tuy khong cd su khac biét ¥ nghia thong ké vé chiéu cao
cdy, chiéu dai 14, khéi luong cdy va ning suit toan 6. Hiéu qua hd tro va thay thé
30% N ciia DSH70 thé hién & ca 3 mac bén 100%, 80% va 60% so véi DPCM gitp
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cay xa lach xodn sinh truong phéat trién tot va dam bao sinh khdi. So sanh giira 2
loai phan Pam Ca Mau va BSH70 thi CT3, stir dung DPSH70 & mirc bon 80% dat
ning suat toan & cao nhat va chi khéc biét c6 ¥ nghia so voi bon 60% DCM. Két
qua nay gilp khang dinh phan bon DSH70 c¢6 wu thé vuot troi va c6 thé &p dung ¢
mirc bon 80% dam la phu hop trén cay xa lach xoan.

Bing 31: Két qud anh hwéng ciia liéu lwong Pam sinh hoc dén cdc yéu té cdu thanh ning

sudt va san lwong 6t, dién hep 2018, Ca Mau (Lé Cong Nhit Phuwong va ctv, 2018)

Két qua phan tich
Cong thiic phan bon |  Chiéu Chiéu Chiéu Khoi ]
So | NT s n 14 ) Nang suat
(Phén nen) cao cay dai la rong la lwgng o
TT toan 6
(cm) (cm) (cm) cay
1 | NT1 100% BCM bC 21.20a | 19.00a | 17.05a 197.33a 59.67 ab
2 | NT2 80% BCM 20.10a | 1841a | 17.23a 204.00 a 62.00 ab
3 | NT3 60% BCM 20.17a | 1856a | 17.52a 185.33a 56.00 b
4 | NT4 100% DSH (70%N) 20.25a | 18.62a | 16.32a 175.00 a 57.17 ab
5 | NT5 80% DSH (70%N) 20.77a | 19.70a | 17.63a 204.00 a 68.67 a
6 | NT6 60% DSH (70%N) 20.23a | 18.22a | 16.92a 198.00 a 65.67 ab
F ns ns ns ns ns
CV% 6,7 6,2 4,6 14,0 11,1
LSD5% 2,50 2,11 1,44 49,29 12,38

Ghi chd: Phan nén va 92-48-60

2.2 Két qua thi nghiém anh hwéng hoat chat kich thich sinh hec dén hiéu qua
sir dung NPK cho cay Ida va rau

2.2.1 Két qua thi nghiém anh hwéng hoat chat Kich thich sinh hoc (FA) dén
hiéu qua sir dung NPK cho cay lGa, dién hep vu hé thu 2018, Can Tho

Giai doan sinh truong 1: Két qua danh gia sinh truong & giai doan IGa dé
nhanh (20NSC) cho thay: (1) Tac dung hd tro cua hop chat da co biéu hién rd nét,
cu thé & cac NT2, NT3 va NT4 khi bon giam 30% luong NPK phan don con 70%
va bd sung tir 10% , 20% va 30% hop chat hap thu NPK (FA) di dat chiéu cao cay,
s6 choi/m2 va chi sé SPAD tuong duong hodc cao hon mdt it va khong cé su khac
biét dang ké ndo so v6i NT1 (bén 100% NPK phan don). (2) Tuy nhién gitra 3 muc
d6 chat hd trg FA 10%, 20% va 30% ciing khong c6 su khéc biét vi GD nay laa chi
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méi nhan duoc 1/3 lwgng phan bon caa ca vy, ¢an tiép tuc theo doi va danh gia tiép
o cac GDST sau.

Giai doan sinh truong 2: O giai doan la 1am dong (40NSC) két qua thdng ké
cho thay: (1) Tac dung hd tro cua chat FA thé hién kha rd ¢ ca 3 nghiém thic
(NT2, NT3 va NT4), bon giam 1/3 lwong phan NPK phan don va c6 bd sung hop
chat FA & muac 10%, 20% va 30% nhung da giup phat trién cy lua trong GP 1am
dong khong khac biét so véi bon ddy di 100% phan NPK phéan don, ca 2 chi tiéu
sinh trudng cao cdy va sé chéi/m2 déu khéng co su khéc biét nao; (2) Chi sé SPAD
giai doan nay giam (<34), dudi muc t6i hao d6i voi lUa cay cho thay can thiét bon
phan thlc lan 3 dap tng cho phét trién dong va tré bong; (3) SPAD ¢ NT4 (bon
giam 30% luong NPK phan don va bd sung chat hap thu FA & 30% tuy dat gia tri
thip hon nhung ciing khong khac biét so vai cling muac bon giam 30% NPK phan
don va c6 bo sung FA ¢ liéu luong 10% va 20% tuong (ng ciia NT2 va NT3. Hon
nita, hai NT nay ciing dat SPAD khac biét khong c6 y nghia so véi bon day di
100% NPK phan don, dac biét 1a lugng phan dam & NT1 qua 2 1an bon thic 1 va 2
da cao hon 16 kgN/ha so vai NT2, NT3vaNT4 .

Giai doan sinh truong 3: Két qua sinh truong  giai doan lda trd cho thay:
(1)Tac dung hd tro ctia chat FA thé hién rd nhat trén tang trueng sé bdng/m2 cua 2
nghiém thac NT3 va NT4 (mac du giam 1/3 lugng phan NPK phan don nhung
duoc bo sung hop chat FA & mitc 20% va 30%) dat gia tri twong dwong; tuy nhién &
cling muc giam 30% NPK phan don nhung bd sung chat FA & mirc 10% chua dap
g nhu cau nén s6 bong/m2 dat thap hon khéc biét 5%. (2) Tang truong chiéu cao
cy giita cac CT phan khao nghiém khéc biét rat c6 y nghia qua phan tich thong keé;
trong khi vai muc giam 30% phéan bon NPK ¢ NT2 (bon 70% NPK phan don cung
v6i bo sung 10% chat FA) chiéu cao cay lta khong khac biét so voi bon day du
100% phan NPK phan don thi 2 NT3 va NT4 lai ¢6 sy khéc biét dang ké va nghich
Vi chiéu hudng ting luong chat FA & lidu lugng cao hon 1a 20% va 30% tuong
tng (3) Chi s6 SPAD giai doan trd bong & ca 4 cong thac phan khao nghiém déu
dat muc toi hao va khdng cd su khac biét dang ké ndo tir viéc giam 30% NPK phan
don va bo sung chat FA ¢ 3 mac 10%, 20% va 30%. (4) Két qua nay cho thay b
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sung hop chat FA trong viéc giam 30% NPK phan don c¢6 hiéu qua tich cuc nhung
lidu lwong st dung 20% hoidc 30% can duoc theo ddi va danh gia tiép tuc trén ning
suat cudi vu.

Bing 32: Két qud anh hwéng ciia ti Ié FA dén cdc yéu t6 NPK va ciu thanh ning sudt va

néng sudt ltia, dién hep trong vu hé thu 2018 (Lé Cong Nhit Phuwong va ctv, 2018)

. Coéng thic phan Niing suét (kg/ha .
So : ] P 8 (ko/ha) So Khac biét vé
NT bon Ly i
TT oy i Thuc te bC NS/NPK
(Phan néen) thuyet
1 | NT1 100%NPK 5082 a 4825 ab 80-50-40
2 | NT2 | 70%NPK 10% FA 4624 b 4530 b -295 56-35-28
3 | NT3 | 70%NPK 20% FA 5224 a 4973 a 148 433
4 | NT4 | 70%NPK 30% FA 5189 a 5056 a 231 526
F * *
CV% 3,5 3,4
LSD5% 349,6 324.,6

Giai doan thu nang suat: (1) Két qua PT thong ké cho thay cac TPNS nhu s6
bdng/m2, TL 1000 hat va sb hat chic/béng dudi anh huong cua cac CT phan bon
khao nghiém tuy khac biét khong co ¥ nghia, nhung ning suat lla c6 su khéc biét
dang ké. (2) Tac dung hd tro cua hop chat FA da thé hién rd & NT3 va NT4, mac do
giam 1/3 lugng phan NPK phan don nhung bo sung hop chat FA & mic 20% va 30
% da giup tang ning suét l0a lan luot 1a 148 va 231 kg lta/ha so véi bon day di
100% NPK phan don. (3) Trong ciing mirc phan bén 70% lugng NPK va bé sung 3
muc bon hop chat FA ¢ 3 mac bon 10%, 20% va 30% (NT2, NT3 va NT4) cho
thay muc khac biét vé nang suit lta tuong tng 1a 443 va cao nhit 526 kg Ita/ha khi
tang liéu lwong bo sung hop chat FA 18n gap 3 1an & NT4 (30%) so véi NT2 (10%);
(4) Piéu nay gitp khang dinh muac bon bo sung chat FA tir 20 - 30% la hop 1y, dam
bao hiéu qua thay thé khi giam 30% luong phan bon NPK cho cay Ia, khong anh
hudng dén sinh trudng va niang suat lGa
2.2.2 Két qua thi nghiém anh hwéng hoat chat kich thich sinh hec (FA) @én hiéu
qua sir dung NPK cho cay lGa, dién réng vu heé thu 2018, Can Tho
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Trén dién rong ¢ giai doan laa dé nhanh (20NSC) cho thay: (1) Véi 3 muc bd
sung hop chat HTNPK2 & cac NT2 13 15% , NT3 (30%) va NT4 (45%) khi bon
giam lwong NPK phan don 40 % con 60%, chiéu cao cdy, sb chdi/m2 va chi sb
SPAD c6 gia ting va biéu hién rd trén s chdi/m2 khi gia ting lugng chat FAbS
sung Ién 30%; (2) T4c dung hd tro chua 6n dinh, biéu hién cac chi tiéu sinh trudng
cua lia & NT4 (tang luong chat hd tro FA 1én 45%) da giam mét it hodc ting cham
ciing nhu khéng c6 su khéc biét dang ké nao gitra 3 nghiém thic khao nghiém. (3)
Vi vay téc dung hd tro caa hop chat FA can duoc dénh gia thém ¢ cac GDST sau va
cavu.

Két qua thu duoc & GP lta lam dong (40NSC) cho thay: (1) Vi 3 mic bo
sung hop chat FA & cac NT2 1a 15% , NT3 (30%) va NT4 (45%) khi bon giam
luong NPK phan don 40 % con 60%, s6 choi/m2 da gia ting déng ké va khac biét
c6 ¥ nghia khi gia ting luong chat FA bd sung 1én 45%; (2) Déi véi chi sé SPAD
tuy dat gia trji thap & tat ca 3 nghiém thic do dap Gng véi phan dam dén thoi diém
nay chi méi cung cap duoc 32 kg N/ha cho lta, nhung tac dung hd trg cia FA ciing
biéu hién 16 hon 6 NT4 (ting luong chat hd trg FA 1én 45%), SPAD dat cao hon va
khéc biét c6 ¥ nghia so vai bo sung 30% FA. (3) Piéu nay mat lan nita khang dinh
tac dung hd tro tich cyc va hiéu qua caa FA trong sudt cac GDST cua lda va can
danh gia, xac dinh duoc liéu luong chat FA phu hop dé dat hiéu qua tiét kiém phan
bon ciing nhur hd tro sinh trudng tot nhat.

Két qua PT sinh truong giai doan I0a trd cho thay: (1) Véi 3 mic bd sung hop
chit FA & cac NT2 1a 15%, NT3 (30%) va NT4 (45%) khi bon giam luong NPK
phan don 40% con 60%, ting trudng chiéu cao di c6 su khac biét co ¥ nghia.
Luong chat FA b sung & mic 45% dat gié tri cao nhat va khdng khac biét so véi
bon bo sung chat FA & miic 15% nhung lai khac biét so véi NT3 (bon bd sung chat
FA & mac 30%). (2) S6 bong/m? giita 3 nghiém thuc khao nghiém khong cé su
khéc biét dang ké nao & 3 mac bon chat FA (15%, 30% va 45%) dé thay thé cho
40% phan bon NPK trong khi GD lam dong giira muc bon bo sung 15% va 45%
hop chat FA di thé hién su khac biét rd rét trén sé chdi/m2. (3) Chi c6 chi s6 SPAD
giai doan trd bong cuia NT4 (thay thé viéc bon giam 40% NPK phan don va bo sung
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chat FA & mirc 45%) dat gia tri t6i hao va khac biét ¢ y nghia thong ké 5% so véi 2
muc bd sung chat FA ¢ mic thap hon 13 15% va 30%. (4) Két qua nay cho thay b
sung hop chat FA tir 15 - 45% c6 hiéu qua tich cuc nhung chua on dinh. Viéc xac
dinh lidu luong chat FA sir dung thay thé cho viéc giam 40% NPK phan don can
duoc theo ddi va danh gia tiép tuc trén ning suat cudi vu.

Bing 33: Két qud anh hwéng ciia ti Ié FA dén cdc yéu t6 NPK va cdu thanh ning sudt va

ning sudt lia, dién réng trong vu hé thu 2018 (Lé Céng Nhit Phwong va ctv, 2018)

< Céng thirc phan Ning suit (kg/ha) Khac biét vé
TT NT bon . Ly thuyét Thuc té NS/NPK
(Phan nén) 80-50-40
2 | NT2 | 60%NPK 15% FA 4787 b 4386 b 48-30-24
3 | NT3 | 60%NPK 30% FA 5213 a 4685 ab 299
4 | NT4 | 60%NPK 45% FA 5264 a 4968 a 582
F ns ns
CV% 59 7,2
LSD5% 412,2 461,5

Két qua ban 3.22. anh huong cua ti 16 FA dén cac yéu to NPK va cau thanh
ning suat va nang suat lla. (1) Két qua PT thong ké cho thay cac TPNS nhu s6
bong/m2, va TL 1000 hat dudi anh huong cua cdc CT phan bon khao nghiém khéac
biét khong co ¥ nghia, nhung s6 hat chac/bdng c6 sy khéc biét dang ké. (2) Tac
dung hd trg cua hop chat FA d3 thé hién rd & NT3 va NT4 trén sb hat chac/bong,
cling giam 40% luong phan NPK phan don nhung b sung hop chat FA & mic 30%
va 45% da gitp ting so hat chic/bong va ning suat lua dang ké, tang 10 hat
chic/bong , ddng thoi ting ning suat khac biét 12 582 kg lta/ha so véi bd sung hop
chat FA & muac 15% . (3) Tuy nhién so véi NT3 véi mac bon bo sung FA 1a 30%
thi khac biét vé ning suat gitta NT3 véi NT2 sy khac biét nay cling xap xi 299 kg
lta/ha. (4) Két qua nay gitp khang dinh muac bon bd sung hop chat FA tir 30% -
45% 1a phi hop, dam bao hiéu qua thay thé khi giam 40% luong phan bon NPK
cho cay Itia ma khdng anh hudng dén sinh trudng va ning suat lGa.

2.2.3 Két qua thi nghiém anh hwéng FA dén hiéu qua sit dung NPK cho cay rau
xa lach xoin, dién hep 2018, Lam Pong
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Két qua danh gia sinh trudng 1an 1 cho thay: Khéng co su khéc biét co y nghia
thdng k& vé chiéu dai 14, chiéu rong 14 sau dot bon dau tién (11 NST) giita céc cong
thirc phan khao nghiém. Biéu d6 cho thay tac dung hd trg dang ké cua chat FA thay
thé cho 30% lugng phan NPK bon va gitp ciy xa lach xodn phat trién tét ngay o
giai doan dau sinh trudng. Tuy nhién chua thé danh gia duoc mac bon 15%, 30%
hay 45% chat FA nao 1a phil hop hon vi ciing khong c6 su khac biét nao trén sinh
trudng giai doan nay gitra 3 mac bdn hd tro trén.

Két qua danh gia sinh truong lan 2 cho thay: (1) Khdng co su khéc biét ¢ y
nghia thong k& vé chiéu cao cdy, chiéu dai |4 va chiéu rong 14 sau dot bon thic
phan 1an 2 (22 NST) giira cac cong thic phan khao nghiém (2) Piéu d6 gitip khang
dinh hiéu qua hd trg va thay thé 30% phan NPK cta chat FA gitp cay xa lach xoan
van phat trién tot khong thua kém bon 100% NPK. (3) Tuy nhién cling chua co su
khéc biét ndo gitra 3 mic bd sung chat FA - 15%, 30% va 45% trén ST xa lach
xoan ¢ giai doan nay.

Bing 34: Két qud anh hwong ciia ti 18 FA dén cdc yéu té NPK va cdu thanh

néng sudt va sin lwong rau, di¢n hep 2018 (Lé Cong Nhit Phwong va ctv, 2018)

i . o Chieu | Chieu | Chieu | i
So Cong thirc phan bén A o | Khoi |Ning suat
NT o cao cay | daila |rong la o
TT (Phén nen Iwgng (g)|toan 6 (kg)
(cm) (cm) | (cm)

1 |NT1 100% NPK BC 20.17a (16.41a|13.77a| 119.00a| 41.00c
2 |NT2| 70% NPK+ FA 15% |19.60 ab|15.87 a|14.02 a| 128.67 a| 41.67 bc
3 |NT3| 70% NPK+FA 30% |18.88b |15.69a(13.40a| 104.67 a| 44.67 ab
4 |NT4| 70% NPK+FA 45% |19.03b |15.65a|13.78a| 109.33a| 45.33a
5 | NTO 0% NPK 20,10 | 16,40 | 13,50 | 131,00 38,00
F ns ns ns ns ns
CV% 2,7 3,8 4,9 13,7 4,2
LSD5% 1,05 1,22 | 1,35 31,51 3,59

Két qua phan tich thong ké trong giai doan sinh truong lan 3 cho thay: O ca 4
cong thirc phan bon khao nghiém tuy khdng ¢ su khéc biét ¥ nghia thong ké vé
chiéu cao cay, chiéu dai 14, khdi lugng ciy va niang suét toan 6. Két qua nay cang
gilp khang dinh hiéu qua hd trg va thay thé 30% phan NPK cua chat FA gilp cay
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xa lach xodn sinh trudng phat trién tot va dam bao sinh khdi. Tuy dat cao cdy thap
hon so véi NT1 boén 100% phan NPK nhung gitra 3 mic bo sung chat FA da thé
hién sy sai khac dang ké trén ning suét toan 6. Mac bon b sung 45% chat FA dat
ning suét todn 6 cao nhit va khac biét rat rd so voi mic bon chat FA -15% va NT1
bén 100% NPK. Nhu vay trong vu 1 trén cay xa lach xoan hiéu qua hd tro va thay
thé 30% cua chat FA & mic bon 30-45% cho thay kha phil hop tuy nhién chua 6n
dinh 1am, can tiép tuc danh gia trong vu t&i va thiét 1ap NT khong phan NPK c6 lap
lai dé co thé phan tich théng ké va so sanh ki hon.

K&t luan nghién ciru Pam sinh hec va hoat chét kich thich sinh hoc

Ngudn nguyén liéu hoat chat kich thich sinh hoc do ddi tac cung cap c6 thay
d6i vé chat luong, khong c6 cac doc chat anh huong dén dat va cay trong theo NP
108/2017, nhung khong anh huong nhiéu dén san xuat thir nghiém DSH.

San xuit duoc 2 loai Pam sinh hoc DSH 85/15 va DSH 70/30.

San xuat duoc 1.500 kg DSH 70/30 (BSH 70), chat lugng san pham 6n dinh
theo thoi gian, tuy nhién san pham dem thir nghiém chua dat yéu cau “hinh thai”
nhu mong mudn.

Két qua thi nghiém dién hep va dién réng, vu dong xuan 2017-2018 trén 2 san
pham DSH 85/15 va BDSH 70/30. Ning suét la thuc té DSH 70 cao hon DSH 85.

Két qua phan tich ddi véi cy lda thi nghiém & Can Tho va Ca Mau, s6 liéu
cho thay hiéu qua nang suat cac nghiém thic 80% DSH 70 (tinh theo N (64N))
thudng cao hon so véi ddi ching.

Riéng céc thi nghiém tai 3 diém & Dong Thép, két qua so liéu thu dugc c6 2
ruong véi cac nghiém thace (100; 80 va 60)% tuong dwong véi N cung cap (56;
44.8; 33,6) N, PSH 70, ning suat cao hon so v&i ddi chimg (BCM 100% véi 8ON)
trén 5%.

Tir két qua thi nghiém ddi véi cay rau xa lach xoan tai Lam Dong nghiém muc
bon 80% DSH 70 c6 ning suét dat két qua I6n nhat, nhung tinh hiéu qua kinh té thi

muc bén 60% DSH 70 c6 lgi nhuan cao hon.
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Budc dau thi nghiém giam luong NPK trén cdy lua va rau xa lach xodn cho
két qua kha quan khi bd sung thém FA véi cac ti 1é khac nhau (FA & mic bd sung
10-45%/khéi lugng phan bon NPK)

+ Két qua thi nghiém dién hep b sung chét FA tir 20 - 30% la hop 1y, dam
bao hiéu qua thay thé khi giam 30% lugng phan bon NPK cho cay lda, khong anh
hudng dén sinh trudng va ning suat lla.

+ Két qua thi nghiém dién rong bo sung hop chat FA tir 30% - 45%, khi giam
40% luong phan bon NPK van dén sinh truéng va nang suat lua.

+ Két qua thi nghiém trén cay xa lach xoan hiéu qua hd tro va thay thé 30%
NPK caa FA & muc bo sung 30-45%, cho thay kha phi hop tuy nhién chua 6n dinh
lim, can tiép tuc danh gia trong vu toi va thiét 1ap NT khdng phan NPK c6 lap lai

dé c6 thé phan tich thong ké va so sanh kg hon.
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