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XU HUONG NGHIEN CUU VA UNG DUNG HOAT CHAT
SINH HQC CHITOSAN - AXIT AMIN TRONG CANH TAC
NONG NGHIEP
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I. TONG QUAN VE TINH HINH NGHIEN CUU VA UNG DUNG
HOAT CHAT SINH HQC CHITOSAN - AXIT AMIN TRONG CANH TAC
NONG NGHIEP TREN THE GIOI VA TAI VIET NAM

1. Xu huéng dng dung ciac hoat chdt sinh hoc trong canh tic
nong nghiép.

Cac hoat chat ty nhién c6 hoat tinh sinh hoc nhu: monosaccharide,
disaccharide, polysaccharide, polyphenol, axit amin, curcumin, alkaloid, axit béo
khong no, nhoém axit mun,...dugc trng dung rong rai trong y hoc, cong nghiép,
thuc pham va néng nghiép, nham phuc vu cho doi song cta con nguoi. Dudi day
12 mot s6 nhom chét tu nhién c6 hoat tinh sinh hoc duogc nghién ctru va ung dung
nhiéu trong doi sdng ctia con ngudi:

1.1. Nhom Carbohydrate

Nhém Carbohydrate bao gom cac duong va polymer caa ching:
monosaccharide, disaccharide va polysaccharide. Céng thuc chung cua
Carbohydrate: C,H,,0,. Carbohydrate la nguyén liéu cau trac va nhién liéu cua
té bao.

- Nhém chire Polysaccharide: 12 carbohydrate cao phan tir gém chudi
dai cua don vi monosaccharide lién két voi nhau bang mai lién két glycoside va
thuy phan cung cép cho cac thanh phan hoic monosaccharide oligosaccharide.
Chling ¢6 cau truc tir tuyén tinh dé phan nhéanh cao.

Vi du polysaccharides luu trit nhu tinh bot vaglycogen, hay
polysaccharide ciu trac nhu cellulose va chitin. Mot s polysaccharide c6 trong
nam huwong nhu: galactiol, cerebroside B va ergosterol peroxide 1 nhiing chat
c6 vai trd chdng oxy hoa (chéng gdc tu do bao vé té bao),...

Chitin cling 14 mdt polysaccharide cé trong thanh phan vo tom, cua, cac
lodi giap sat va mot sb con tring dé bao vé co thé ctia chiing. Chitin sau khi dugc
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deacetyl hoa sé& cho ra chitosan dugc ing dung rong rai trong cac linh vuc y hoc,
thie phdm, nong nghiép, ...

- Nhoém chire Glycoside: laphén t& hiru co, trong d6 mdt phan ti
duong két néi véi mot nhom chuae thdng qua mot lién két glycosid. Glycoside
dong nhiéu vai trd quan trong trong céc sinh vat song. Nhiéu thuc vat luu trir hoa
chat & dang Glycoside khéng hoat dong. Ching c6 thé duoc Kich hoat bing
cach thiy phan enzyme, 1am cho phan duong bi pha vé, 1am cho héa chét cé sén
dé str dung.

Nhiéu glycoside thuc vat nhu vay duoc st dung 1am thudc. Cac hop chat
spirostanol glycoside, diaryl heptanoid glycoside, pregnane glycoside, furostanol
glycoside, hay Saponin 1a mot Glycoside ty nhién thudng gip trong nhiéu loai
thuc vat,... Saponin chiét suat tir vo trai bo két img dung trong ché thube trir siu
sinh hoc, nhdm ting hiéu qua phong trir siu hai, an toan cho ngudi st dung va
moi trudng. Mot sé6 Glycoside nhu chat oleandrin (Ca;Hag0s) co trong ciy tric
dao (Nerium oleander) ciing c6 thé dung lam thudc trir sau.

- Nhom chire Polyphenol (con dugc goi la polyhydroxyphenol): la nhiting
hop chat thom c6 nhom hydroxyl dinh truc tiép véi nhan benzen, dugc chia
thanh céc loai dua trén sé vong phenol ma ching chira. Nhom polyphenol duoc
biét d¢én nhiéu nhat 1a flavonoid, catechin, epicatechin, gallocatechin, tannin,...
Cac chat chong oxy hda co tac dung bao vé té bao khoi ton thuong do gbc tu do.

Epigallocatechin gallate (EGCG) la mét polyphenol chia rat nhiéu trong
tra xanh duoc biét dén 1a chat c6 nhiéu tac dung co loi véi stc khoe con ngudi.
Pit biét chat Rotenone va cac rotenoids (cong thuc phén tir la Cy3H,,06 duoc
chiét xuat tir ré ciia cac cay thudc cé - loai Derris), Lonchocarpus va Tephrosia
lam thudc trir sdu sinh hoc. Hay cac Polyphenol dich chiét tir cay bo két, hy
thiém, don budt, cdc lién chi dai, cdy nlc nic (than va 14), vo cay lidu dé lam
thudc thao mdc trir sau hai. Qua, 14 cdy dau dau chira cac flavonoid, trong 22 hop
chat da dugc phan lap tir qua cta loai nay co 18 agycon flavonoid (1 - 18) va 5
flavonoid glycoside. Céc flavonoid ctia chung ciing dugc tmg dung lam thudc trir

sau sinh hoc trong nong nghiép.
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- Nhém chire Pyrethroid: 12 dan xuat cua este cacboxylat (con goi 1a este
pyrethrum hoic este cua pyrethrin, c6 nguén géc tu nhién tr cdy hoa
clic Chrysanthemum cinerariaefolium va C.roseum cha nhiéu hoat chét
pyrethrin doc dbi véi con tring. Cac hoat chat pyrethrin c6 thé duoc chiét xuat tir
hoa, 14 khd va ré cay bang mot dung mdi, ching cé tac dung gay chét tic thoi
dbi véi con trung. Trong dich chiét caa pyrethrin c6 6 este cua 2 axit cachoxylic
véi 3 xyclopentenolon véi ty 1& khac nhau. Pyrethrin c6 pho trir sau rong, hiéu
luc diét cao, doc tinh thap véi dong vat mau nong, nhung dé bi phan huy quang
hoa nén chi dung dé diét va loai con tring trong nha.

Bot hoa cua cay cuc (Pyrethrum cinerariaefolium) c6 tac dung trir su, nén
duoc goi 1a clc trir siu. Nam Tu va Nhat Ban 14 nhitng nudc san xuat chinh thuée
trir sAu tir bot hoa cuc trong nhitg nam dau thé ky XX. Nhat Ban chiém 3/4 tong
san luong bot hoa clc san xuat trén thé gisi, xuat khau sang Chau Aw,...

- Nhém chire Alkaloid: Cac alkaloid thong thuong 1a cac dan xuét cua
c4c axit amin va phan nhiéu trong s chling c6 vi dang. Chung dugc tim thay nhu
la cac chat chuyén héa phu trong thuc vat (khoai tay hay ca chua), dong vat (cac
loai tdm, cua, 6¢, hén) va nam.

Nhiéu alkaloid c6 thé dugc tinh ché tir cac dich chiét thd bang phuong
phap chiét axit-bazo. Vi du Nicotina dé 1am thudc trir sau sinh hoc; Oxymatrine
la mot alkaloid tu nhién chiét xuat tir goc ré sophora, mot loai thao méc dugc st
dung trong y hoc ¢ truyén Trung Quéc, ching duoc Gng dung trong linh vuc
ndng nghiép 1am nguyén liéu pha ché thudc trir sau.

Mot s6 Alkaloid gom nhiéu chat c6 hiéu luc trir sdu tot nhu: Anonaine
(C17H1sNOy), co trong cac loai cdy thuoc ho na (Annonaceae),.... Nhom chirc
Amaroid gdm céc chat quassin (Cy,H,s06) va neoquassin (Cy,Hss0g) duoc tach
chiét tir cdy mudng (Quassia amara) ciing tng dung dé 1am thudc trir sau, ...

Azadirachtin (C3sHa.O16): CO trong cdy xoan An Do (Azadirachta indica,
con goi 1a cay neem) va cay xoan Trung Quéc (Melia azedarach). Tinh chat:
nguyén chat dang ran, d& bi phan huy trong méi truong Kiém, tan trong nuéc va
trong nhiéu dung méi hiru co, thuoc nhom doc 111, thude doc véi ca, it doc véi
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ong. Co ché tic dong: noi hap va luu dan, tdc dung bét duc va Gc ché sinh
truong, tac dong gay ngan. Dung phong trir cac l0di ray, rép va sdu an 14 cho
nhiéu loai cay trong.

Nicotine (Ci2HwN,): 1a hoat chat chinh cua cac alkaloids trong cac loai
thuoc giéng Nicotiana, cha yéu trong 2 loai thudc 14 (Nicotina tabacum) va thudc
lao (Nicotina rustica). Tinh chat Nicotine: 12 két hop cta 2 nhan Pyridine va 1-
Methyl-Pyrolidine. Nicotine & dang chét long, sénh, mai hic, vi cay néng, c¢6 kha
nang diét trir dwoc nhiéu loai sdu hai nhu: Bo chét, rép, chay, ran, bo canh cang,
sdu an 1a,... trén nguoi, gia sic va cay trong. Ngoai ra tac dong xua dudi con
trung rat manh.

1.2. Nhom Lipit

Nhém Lipit bao gom cac axit béo khong no va axit béo no

- Céc axit béo no: loai nay thuong thay trong nhitng san pham dong vat
cung cap nhu thit, trang hay nhitng san pham ché bién tur sira: kem, pho mét, sira
udng nguyén kem. N6 ciing tim thay tir dira, co va cac ché pham dau cay; bo,
cacao,.... Cung cap nhiéu ning luong tir chat béo nay khién co thé ting
cholesterol khéng cd hai va ting nguy co cho cac bénh vé tim mach.

- C4c axit béo khéng no: Omega-3, Omega-6, Omega-9,... c6 nhiéu trong
cac loai c& béo (c4 thu, ha, bong lau,...), cac loai dau thuc vt (me, nanh, dau
phong,..) da duoc chirng minh c6 tac dung tét trén hé tim mach, gitp ting cudng
hé mién dich,... Trong nong nghiép da nghién ctru tng dung cac axit béo khong
no tir qua trinh 1én men cac loai xac bi cua dau nanh, lac,... cung cip dinh
dudng cho cay trong,....

1.3. Protein

Protein 1a mot polymer dugc ciu thanh tir 20 loai Axit amin va c6 thé
dugc hinh thanh tir mot hay nhiéu polypeptide cudn thanh cac cdu hinh dic
trung. Polypeptide 13 polymer ctia cac Axit amin. Cac Polypeptide 14 lién két ciia
cac Axit amin ké tiép bang lién két peptide. Mot dau cua polypetide 1a —NH, (N-
terminus), dau kia tan cung bang ~COOH (C-terminus). Polypeptide dic trung



boi trinh ty Axit amin. Cac Axit amin khac nhau chu yéu & nhanh bén R va trong
sinh vat chi ton tai cac Axit L-amino.

- Axit amin 1a nhiing hop chat hiru co sinh hoc quan trong chtta nhém
chtc amin (-NH,) va axit cachoxylic (-COOH), cung véi mot nhém thé (hay con
goi mach bén, side-chain: mach cacbon R) nhat dinh ¢ mdi axit amin. Cac
nguyén t6 chinh cua axit amin la cacbon, hydro, oxy, va nito, va mot sé nguyén
t6 khac c6 mat trong nhdm thé cua ting axit amin. Ton tai khoang 500 axit amin
da duoc biét dén va phan loai theo nhiéu cach khac nhau. Ching c6 thé duoc
phan loai tuan theo vi tri cia nhom chiic trong cau trac chinh nhu alpha- (a-),
beta- (B-), gamma- (y-) hoac delta- (6-) axit amin; cac phan loai khac lién quan
dén mirc 6 phan cuc, d6 pH, va kiéu nhdm thé (hop chat khéng vong, hop chat
acrylic, tinh thom, chua hydroxyl hoac luu huynh,....). Trong phan ti protein,
axit amin chiém sé lwgng nhiéu tht hai (nuécld nhiu nhat) & co, té
bao va mo. Bén ngoai protein, axit amin ¢ vai tro quan trong trong cac qua trinh

nhu van chuyén chat dan truyén than kinh va sinh tong hop.

R

Hinh 1: Céu tritc chung ciia mét phéin tiv axit amin
1.4. Nhom axit mun:
Nhom axit min gém axit humic, axit fulvic, day ciing 1 cac hop chat sinh
hoc cao phan tir ¢o6 hoat tinh cao trong cai thién d phi nhiu cia dat, cung cép
dinh dudng va gitp ting strc khoé cua ciy trong. Axit humic, axit fulvic dugc hinh

thanh trong qua trinh phan Gng trung hop cidc nhém chuc trung gian cua
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Carbohydrat c6 chira nhém amin thong qua qua trinh xtc tac cia enzim sinh hoc
duogc tong hop tir cac hé vi sinh vat ban hiéu khi va yém khi trong méi trudng dét.

Cay trong phat trién trén dat chira ham luong axit humic va axit fulvic hop
Iy va can ddi s& khoé hon va ning sudt cao hon, chit lugng dinh dudng thuc
pham tt hon.

2. Chitosan va Axit amin trong sian xuit ndng nghiép va xu huéng phoi
ché giira cac hoat chit sinh hoc nhiam ting vai trd ciia chiing doi véi ciy trong.

Ngay nay, viéc tmg dung cac hoat chat sinh hoc vao trong cac linh vuc y
hoc, thuc pham, méi trudng va nong nghiép,... dang 1a xu hudéng tng dung trén
toan cau. Trong d6 axit amin va chitosan 1a hai hoat chét sinh hoc dugc nghién
ctru va ung dung nhiéu va rong rai trong doi sdng ciia con nguoi.

2.1. Chitosan.

Chitosan 1a mot polysaccharide mach thang, c6 ngudn géc tir cac thanh
phan cau trlic vo cac loai giap xac nhu tom, cua.... Hop chat nay c6 kha ning hoa
hop sinh hoc va tu phan huy cao. Chitosan hoat tinh sinh hoc cao va da dang nhu
khang khuan, khang nim, ting sinh té bao, ting cuong kha ning mién dich.
Trong s6 cac dic tinh di néu, hoat tinh khang khuan cua Chitosan va cac dan
XUat ciia n6 d6i voi ca vi khuan Gram am va Gram dwong dugc xem la mot trong
cac dac tinh quan trong ¢ lién quan truc tiép dén tiém nang wng dung sinh hoc
cua chling trong viéc tao ra cac ché pham bao quan thuc pham c6 ngudn goc tu
nhién. Hoat tinh khang khuan cua Chitosan phu thudc vao do acetyl héa, pH,
nhiét d, nong do va dung dich hoa tan.

Trén thé giéi di c6 nhiéu nghién cau vé hoat tinh khang khuan cua
Chitosan. Vi du nhu: Nghién cau cac tac dung diét cac vi nAm gay dich hai cho
thuc tham ciing nhu cdy tréng cua Chitosan (Allan va Hadwiger, 1979); O la
(Oryza sativa) Chitosan cho thay khang nam Rhizoctonia solani rd rét chong lai
bénh khd van 14 lba; Chong lai bénh do nam Colletotrichum gloeosporioides gay
hai cho cay thanh long (Zahid.N va ctv, 2015); Kiém soat bénh than thu gay ra
boi nim Colletotrichum capsici trén cay 6t (Ali. A va ctv 2015). Ngoai ra,
Chitosan cling ngin can Sy ting truong cia mot sé vi khuan gay bénh bao gém
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Xanthomonas (Li. B va ctv 2008), Pseudomonas syringae (Mansilla, A.Y va ctv
2013), Escherichia coli (Goni, M.G va ctv 2014), Acidovorax citrulli (Li, B va
ctv 2013), Agrobacterium tumefaciens va Erwinia carotovora (Badawy, M.E va
ctv 2014).

Bén canh d6, c6 nhiéu nghién ctu vé tac dung cua Chitosan trong viéc
cung cap chat dinh dudng va bao vé cy trong. C6 thé ké dén: Nghién ctu anh
hudng caa Chitosan trén cay 6t dugc thuc hién ¢ 3 muc trong luong phan tir cta
Chitosan: thap (80—100 kDa), trung binh (200 — 300 kDa) va cao (600 — 900
kDa) (Chookhongkha va ctv, 2012), & giai doan 30 ngay sau cay, cay ot con
trong trong nha kinh trén dat c6 bon 1% Chitosan cao phan tir c6 sinh truéng va
ham lwong chlorophyll cao nhat, nang suat trai tuoi, sé luong trai/cay, sé luong
hat/trai va trong luong trai déu cao nhat mot cach co ¥ nghia thong ké o nghiém
thirc bén 1% Chitosan cao phén tu.

Mot sb cac nghién ctu cia En. Azhar Hamzah duoc tién hanh dé kiém tra
hiéu qua ctua Oligo Chitosan trén céy 6t trong khu vuon ciaa minh ¢ Kota Tinggi,
Johor. Cay 6t phai d6i mit véi mot sb loai sau bénh hai nhu bénh kham, rép, rudi
trang, bo, vi khuan va nim. Oligo Chitosan d duoc s dung dé giai quyét van dé
nay. Véi liéu luong &p dung: 2ml Oligo Chitosan + 1000ml nuéc. Oligo
Chitosan duoc sir dung dé 1am giam céc van dé cua bénh kham trén cay 6t ma
khong can st dung bat ky hoa chat doc hai. Ngoai ra, c6 thé giam chi phi su
dung thudc bao vé thuc vat, tiét kiém chi phi trong trot. Trong thuc té, do dic
tinh cua vat liéu tao ra Oligo Chitosan khong anh huong xau dén stc khoe nguoi
phun thudc. Oligo Chitosan ciing dwoc xem la san pham dwgc ndng dan
Malaysia str dung rong réi va duy nhat hién nay trong bao vé cy trong.

Trong mot nghién cau trén cay 6t (Tamada va ctv, 2014) nhan thay rang
25 ngay sau khi trong cay bi quan 1a, mat mau xanh, biéu hién cua bénh do virus
kham dua leo duoc truyén di boi ray va rudi tring. Pé ngan chin su phat tan cua
bénh, cac thi nghiém dugc phun thudc tha nghiém Oligo Chitosan 50 va 100
ppm, cdy da nhanh chong hdi phuc so véi ddi chung. Bac biét 1a nhiing cay c6
phun Oligo Chitosan thi thu hoach dugc 24 dot trong khi ddi chiing chi thu duogc
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14 dot. Nang suét cua nghiém thac dbi ching, 50 ppm va 100 ppm Chitosan lan
luot 12 82,0; 292,3; va 251,4 kg/240 cay. Cac tac gia di két luan 1a nghiém thuc
50 ppm Oligo Chitosan 1a ndng d6 tét nhat cho cay 6t.

Huéng nghién ctu sir dung Nano Chitosan dang duoc quan tim nham ting
cudng va mo rong hon nita tiém niang Gng dung cua Chitosan cho nhiéu muc
dich khic nhau. Nano Chitosan c6 kich thuéc siéu nhé nén dé dang di qua mang
té bao va c6 thé dung lam vector chuyén gen. Ngoai ra Nano Chitosan con c6
dién tich va dién tich bé mat cuc 16n nén dugc tng dung nhiéu trong sinh y hoc,
chat mang thuéc. Trong ndng nghiép mic du chua dugc quan tdm nhiéu nhung
Vi tinh ning noi troi cua Nano Chitosan trong qué trinh khang khuan va khang
niam dic biét 1a tinh ning mang dién tich duong, bé mat tiép xdc 16n nén ching
c6 kha nang lién két véi cac dién tich am rat I16n. Do vay, ching dé dang di qua
mang té bao caa cac loai vi sinh vat va lam thay doi tinh thim cua mang té bao
lam cho mang vi sinh vat khong thé trao d6i chat dugc ma chét. Ngoai ra chiing
con 1a vat mang cac chat dinh dudng dé dang di qua mang té bao dé cung cap
dinh dudng cho cay trong.

Mot dic tinh quan trong caa Nano Chitosan I tao phuc vai cac hop chat
kim loai va cac hop chét khac, vi du nhu véi Cu, Zn,... dé han ché hoat dong cua
c4c chét nay trong méi truong hay lién két véi mycotoxin 1a doc td do nam tiét ra
dé han ché tac hai caa nam bénh. Hoat chat Oligosaccharit, Oligoglucan,
peptidogulucan trong Chitosan cd vai trd bao vé cau tric mang té bao khang lai

cac nam bénh.

Lecithin, cholesteroland
. dihexadecyl phosphate
V ‘ Ptdlt enzyme: (1:04242:0.036yinpweigh‘t)ratio)
g 4 oligoglucan  oligogalacturonic acid
<\ oligochitin le
Qoligodlitosun " o2 Multilamellar liposomal
suspension
phyolen WN’ ™
Ps;.";::‘“: Small unilamellar
chitinase mo liposomes
oxy hoat tinh @ o e o>
lignin, callose 2 bio Ci cron gron ) gmon_ hog ‘
Te bao cay ' \{‘@e Chitosan-coated nano-
enitosa e e e @0 liposomes
@

Hinh 2: Co ché tic dpng ciia Chitosan 1én mam bénh.
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O Viét Nam, da co mot sé nghién ciru tng dung Nano Chitosan trong canh
tac nong nghiép, nhu tién hanh phun hoat chat kich thich sinh truéng Nano
Chitosan (kich thuéc 150 nm) cho laa da han ché sau bénh nén khong can st dung
thudc bao vé thuc vat (B4 Truong Thién va ctv., 2010). Nghién ctu wng dung
hoat tinh khang nam cua phic hé Nano Chitosan - tinh dau nghé (kich thudc trén
100 nm) da dugc thu nghiém thanh cong trén C.albicans, T. mentagrophyte, F.
oxysporum va P.Italicum (Nguyén Thi Kim Clc va ctv., 2014).

Nghién cau st dung Nano Chitosan bac dé tri nim Phytophthora capsici
gay bénh chét nhanh & ho tiéu (Lé Quang Luén va ctv, 2014). Hiéu luc wc ché sy
phat trién cua nim gia tang tir 62,5% lén 100% khi kich thudc hat Nano bac
trong ché pham ché tao duoc giam tir 15 nm xudng con 5 nm. Hiéu luc uc ché
nam caa ché pham c6 kich thuéc hat Nano 13 5 nm dat 100% & tai néng d6 40
ppm, trong khi d6, ché pham c6 kich thudc hat Nano 1a 10 nm dat 92,9% & tai
nong d6 100 ppm.

Chitosan & kich thuéc Nano con Ia chat mang cho céc chat dinh dudng
khac di qua mang té bao dé cung cép dinh dudng cho cay trong hiéu qua cao ma
khong ton du doc chit.

2.2. Axitamin

Axit amin (amino acid) 1a nguyén vat liéu xay dung co ban cua co thé va
dong vai trd quan trong nhu 1a chét trung gian trong qué trinh chuyén hoa ciing
nhu tdng hop cua protein, déng thoi 1 don vi cau trac co ban cua Protein. Axit
amin 1a mot phan cta cac enzym va hé thong noi tiét té trong co thé sinh vat,
tham gia vao cau tric di truyén cia co thé sinh vat (ADN va ARN). Hién nay cac
nha khoa hoc phét hién c6 khoang 20 loai axit amin trong co thé sinh vat trong
d6 c6 8 axit amin dugc cho 12 thiét yéu va khong phai co thé sinh vat nao ciing tu
tong hop duoc day du, do vay viéc bd sung céac axit amin thiét yéu cho co thé Ia
can thiét trong qua trinh song cua sinh vat. Pbi véi nong nghiép axit amin con

duoc ung dung lam phan bon 14 nham cung cap dam sinh hoc cho cay.



* Tac dung cua aXit amin trong nong nghiép

- P6i véi chiin nudi va thuy san: Axit amin 1a chit cung cap dam chinh
khong thé thiéu trong thic dn cta vat nudi va duoc bd sung thong qua ngudn
thurc an hang ngay cho vat nuoi.

- P6i véi trong trot:

+ Tac dung thlc day qua trinh sinh tong hop trao doi chat:

Khi str dung axit amin 1am phén bén 14 bén truc tiép 1én 14 cho cay, giup
cay hap thu nhanh, thirc ddy nhanh qua trinh sinh tong hop Protein, tham gia vao
hé enzym trong co thé thuc vat thiic ddy qua trinh trao d6i chat dién ra nhanh. Tur
d6 gitip cay trong sinh truong phat trién tot hon.

+ Tac dung ting sirc dé khang cua cay trong:

Axit amin c6 thé l1am giam tac hai cua su bénh hai trén cay trong, vi
nguyén t6 luu huynh trong phén tir axit amin d gop phan lam ting strc dé khang
sau bénh ¢ cay trong. Vi du: hiéu qua cia cac axit amin da 1am giam bénh sung
vang ré khoai tay do tuyén tring gay ra (Kovacs); Giam tinh trang san hu trai do
vi rt (plum pox virus) gay ra sau khi phun vai lan axit amin (Jacob).

M6t s6 nghién ctru con cho thdy hiéu qua va loi ich caa axit amin la khac
phuc su khang hoang sinh 1y cua cdy trdng hoic anh huéng bét lgi cia moi
truong (han, nhiét o cao, qué ning, sé¢ khi cay chuyén giai doan sinh trudng. ..)
da duoc chang minh qua nhiéu két qua nghién ctu va sir dung thuc té trén cay
trong. Tur cac két qua nghién ciru nay, axit amin da trd thanh cac san pham ding
pho bién nhu 14 phan bén sinh hoc ¢ nhiéu quéc gia tién tién trén thé gisi. Cing
Vvéi vai trd 12 hop phan cua protein va qua trinh sinh tong hop trong cay, c4c axit
amin con thuc thi nhiéu vai tro khac va dem lai rat nhiéu ich loi cho cay trong.

+ Téac dung dén sy ra hoa va dau qua cua cay tréng:

Céc axit amin cling lam giam rung trai ¢ cac cay an trai nho vai tro cua cac
hormon dinh dudng trong cay. Cac két qua nghién ctu ¢ Italia trén cdy an trai
cho thay axit amin gilp nang cao kha ning thu phan va kéo dai thoi gian séng
cua hat phan.

+ Tac dung dén viéc tang tinh hitu hiéu sinh hoc ciia nguyén té vi luong:
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Cac axit amin c6 kha nang lién két véi cac kim loai nhu Mangan, sat va
k&m tét giéng nhu véi Canxi va Magié. Cac nguyén tb trung vi lwong nay hién
dién tu nhién trong nudc dung dé phun hoic dugc bo sung ngay trong phan bon.
Cac dang phuc Axit amin — Kim loai dugc hap thu boi cay trong mot cach nhanh
chéng va hiéu qua cao. N6 ciing gia ting hiéu qua trong viéc van chuyén dai tur
ré, 1a dén cac bo phan khac trong cay.

Ngoai ra cac axit amin khi s dung 1am phén bon 14 phdi voi mot sé loai
thudc bao vé thuc vat ¢ tinh kiém sé lam tang hi€u qua cua thudc bao vé thuc
vat, tang kha niang hap thu cua thubc, giup luu giit thude 1au hon trén bé mit 14
han ché tac dong rira tréi ciia nude mua va nudc tudi.

Dit biét ddi véi canh tac hiru co thi Axit amin 1a nguyén liéu cung cip
dam chinh thong va thiét yéu cho cay trong vi lic nay khong thé cung cap dam
v co cho cay trong duoc.

2.3. Phoi ché cac hop chat tr nhién c6 hoat tinh sinh hoc

Xu huéng hién nay |a tap trung nghién ctru cach phdi ché cac hop chat ty
nhién c6 hoat tinh sinh hoc dé tao ra cac phirc chat sinh hoc nham ting cudng vai
tro cia cac don chét trong t6 hop phire chat. Véi cau trdc tinh vi cua cac hop chat
hitu co trong t6 hop phire chét sinh hoc thé hé mai s& 1am ting cao hiéu qua cung
cap dinh dudng va dong thoi ting stc dé khang bao vé cy trdng chéng lai tac
dong cua dich hai, khong tén du doc chat. Ngoai ra, viéc sir dung céc hop chat
sinh hoc nay gilp tang hiéu qua sur dung dam, giam chi phi dau tu, ting ning
suat, sic dé khang cua cy, giam 6 nhidm méi truong do sy that thoat dam &
dang khi va raa troi nitrat. Viéc phdi hop ca hai hoat chét sinh hoc ¢é hoat tinh
cao nhu Chitosan va Axit amin trén thanh mot hop chat déng nhat dé cung mot
ltc khai thac cac tinh nang ciia chlng trong cung cap dinh dudng va trong phong
trir dich hai ctia canh tac nong nghiép, an toan, tang hiéu qua kinh té 1a mot trong
cac bién phap k¥ thuat tién tién dugc sir dung trong san xuat ndng nghiép bén

viing hién nay trén thé giéi.
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II. PHAN TICH XU HUONG NGHIEN CUU VA UNG DUNG HOAT
CHAT CHITOSAN - AXIT AMIN TRONG CANH TAC NONG NGHIEP
TREN CO SO SO LIEU SANG CHE QUOC TE

1. Tinh hinh céng bé sang ché vé nghién ctru va ing dung hoat chit
Chitosan - Axit amin trong canh tac nong nghiép theo thoi gian

Theo co s dir liéu sdng ché tiép can dugc, tinh dén thang 9/2019, ¢ 1753

sang ché duoc cong b vé viéc nghién ciru va tng dung hoat chat chitosan - axit
amin trong canh tac ndng nghiép. Sang ché dau tién duoc cobng bd vao
nam 1985 tai My.

237

232

e

2004
2005 |
2006 |
2007
2008
2009
2010
2011
2012
2013 |
2014 |
2015
2016
2017
2018

1985 |~
1986
1987
1989
1990
1991
1992
1993 |
1994 ||
1995
1996
1997
1998
1999
2000
2001 |
2002 |
2003

Biéu do 1: Tinh hinh cdng bé sang ché vé nghién cizu va ing dung hogt chdt Chitosan -
Axit amin trong canh tac ndng nghigép theo thei gian

Tinh hinh cng bé sang ché vé nghién ctu va Gng dung hoat chat
Chitosan - Axit amin trong canh tac néng nghiép theo thoi gian dugc chia lam
02 giai doan:

- Giai doan 1985 — 1999, s lugng cong b sang ché tang it, dat khoang 52
sang ché va tap trung nhiéu tai cac quéc gia: Uc, My, Nhat, Canada, Trung Qudc
Puc. Trong d6, Uc va My 1 hai quéc gia dan dau vé sé lugng cong bd sang ché
trong giai doan nay.

- Giai doan tir nim 2000 dén hién nay, sé luong cong bé séang ché ting
nhanh, dat 1702 sang ché, gap 32 1an so véi giai doan dau va chiém 97% tong s6
lwong cdng b sang ché. bac biét, nam 2018 1a nam co sb lwong séang ché dugc
cong bd cao nhat so vai cac nam, dat 237 sang ché. Cac cong bb sang ché tap
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trung nhiéu tai qudc gia: Trung Qudc, My, Canada, Uc, Nhat, An Do, Han Quéc,
Tay Ban Nha, buc, Nga,....

S6 luong sang ché duoc cdng bd ting manh trong nhimg niam gan day,
chuang to viéc nghién cau hoat chat Chitosan - Axit amin trong canh tac néng
nghiép dang dugc quan tam trén thé gioi.

2. Tinh hinh cong b6 sing ché vé nghién ciru va ing dung hoat chat
Chitosan - Axit amin trong canh tac néng nghiép tai cac qudc gia

Cac sang ché vé nghién ctu va ung dung hoat chat Chitosan - Axit amin
trong canh tac ndng nghiép dugc cong bé tai 31 qudc gia va 2 té chiac WO, EP
va dugc phan bé tai 05 chau luc. Trong dé:

- Chau A: 13 quéc gia c6 cdng bd sang ché.

- Chau Au: 13 quéc gia c6 cong bd sang ché.

- Chau My: 02 quéc gia c6 cong b séang ché.

- Chau Pai Duong: 02 qubc gia c6 cong bd sang ché.

- Chau Phi: 01 quéc gia ¢ sang ché cong bo.

0 A X A i
6,5% 2% ®Chau A: chiém 42% tong so

lugng qubc gia co cong bd sang
ché

® Chau Au: chiém 42% tong sb
luong qudc gia co cong bd sang
ché
Chau My¥: chiém 6,5% tong s
luong qudc gia co cong bd sang
ché

® Chau Pai Duong: chiém 6,5%
tong sd luong qudc gia ¢ cong
bd séng ché

6,5%

Biéu do 2: Tinh hinh céng bé sang ché vé nghién ciru va ieng dung hoat chdt Chitosan -
axit amin trong canh tac néng nghiép theo chau luc
Trong 31 qudc gia c6 cong bd séang ché thi Trung Quéc, My, Canada, Uc,
Nhat, An P9, Han Quéc, Tay Ban Nha, Puc va Nga la 10 quéc gia din dau vé sb
lugng cdng bd sang ché vé nghién ctu va tng dung hoat chat Chitosan - Axit

amin trong canh tac néng nghiép.
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Biéu do 3: 10 quéc gia ddn ddu sé lweng cdng bé sang ché vé nghién citu va #ng dung
hogt chdt Chitosan - Axit amin trong canh tac néng nghiép

- Trung Qudc la quéc gia co sb luong cong bd sang ché cao nhat vaéi 547
séng ché, chiém khoang 31,2% trén téng sé luong sang ché vé nghién ctu hoat
chat Chitosan - Axit amin trong canh tac néng nghiép. Sang ché dau tién duoc
cong bd vao nam 1987, tiép theo 1a 01 sang ché vao nam 1989. Giai doan tir nim
1990 dén 1995 khong c6 cong bd sang ché méi. Bén giai doan tir nim 1996 -
2010, Trung Quéc méi bat dau ¢ cdng bod sang ché mai va lién tuc hon so Voi
giai doan dau. Tuy nhién Trung Québc van nam trong nhém 5 quéc gia dan dau
s& hitu s6 lugng cong bd sang ché nhiéu nhat. Bén giai doan nim 2011 — 2014,
s6 luong sang ché tiép tuc tang va Trung Qudc thudng xuyén nam trong nhém 3
qudc gia c6 sé luong sang ché cong bd nhiéu nhat. DBac biét, tir giai doan 2015
dén hién tai, s6 luong sang ché cong bd ting nhanh va da vuot qua My dé vuon
1én déing dau thé gigi. Nam 2018 1 nim c6 s luogng sang ché duoc cong b cao

nhét trong giai doan nay, dat 142 sang ché.

14



- My 1 quéc gia c6 cong bd sang ché dau tién trén thé giéi vé van dé nay,
vao nim 1985. Tur nam 1985 dén 1997, sb lugng cong bd sang ché it va khong
lien tuc. T nim 1998 dén nam 2001, sé luong sang ché bat dau tang, My
thuong xuyén nam trong nhém 05 qudc gia so hiru s6 lwong céng bd sang ché
nhiéu nhat thé gisi. Bén giai doan 2002 dén 2014, s6 luong sang ché ting nhanh
va thuong xuyén dan dau thé gigi vé sé luong cong bd séng ché trong giai doan
nay. Tir 2015 dén hién nay, sang ché van tiép tuc ting nhanh nhung M¥ chi xép
vi tri thar 02 va da nhuong vi tri tha nhat cho Trung Quéc. Nam 2017 13 nidm c¢6
s6 luong sang ché dugc cdng bd cao nhat so véi cac nam, dat 27 sang ché.

- Canada c6 cong bé sang ché dau tién vao nam 1992. Tir nam 1992 dén
nam 2001, sé luong cdng bd sang ché it va khong lién tuc. Tir nam 2001 dén
2008 s6 lugng sang ché ting cham, tuy nhién Canada van nam trong nhoém 5
quéc gia co sb luong céng bd sang ché nhiéu nhat trén thé gisi. Tir ndam 2009
dén 2014, sb lugng sang ché ting nhanh va thuong xuyén nam trong nhom 03
qudc gia sé hitu s6 lugng cong bd sang ché nhiéu nhat thé gisi; dac biét vao nam
2009, Canada da vuon 1én vi tri s6 mot thé gidi. Tir giai doan 2015 dén hién tai,
s6 luong cong bd sang ché van tiép tuc ting va thuong xuyén nam trong nhom
05 quéc gia so hitu s6 lwogng sang ché nhiéu nhat thé gisi.

Trong s6 céc qudc gia sé hitu sang ché dugc cong bd vé hoat chat
Chitosan - Axit amin trong canh tac ndng nghiép trén, Trung Qudc van la quoc
gia c6 sb luong cong bd sang ché nhiéu nhat tai thoi diém hién nay, voi 547 sang
ché, chiém khoang 31,2% trén tong sé luong sang ché caa thé gioi, gap 2,8 lan
sb luong sang ché caa My va gap 5,7 lan sb luong sang ché cua Canada. Chang
t6 viéc nghién ciru va ang dung vé hoat chat Chitosan - Axit amin trong canh tac

ndng nghiép dang dugc quan tdm nhiéu tai Trung Quéc.
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3. Tinh hinh céng bd sang ché vé nghién ctru va ing dung hoat chit

Chitosan - Axit amin trong canh tac nong nghiép theo cac hwong nghién ciru

® Nghién ctu vé phong
chéng, diét cobn trung va
diéu hoa sinh truong cho
cay trong .

®mNghién ctru vé kha nang
dbi khang ndm va vi khuan

= San xuat phan bon

Biéu do 4: Tinh hinh céng bé sang ché vé nghién ciru va ieng dung hoat chdt Chitosan -
Axit amin trong canh tdc néng nghiép theo cdic hwéng nghién ciu

Trén co s& dir liéu sang ché cong bd, nghién ctru va tng dung hoat chat
Chitosan - axit amin trong canh tac néng nghiép hién nay co 3 huéng nghién ctu
chinh, d6 1a nghién cau vé viéc phong chdng, diét con trung va diéu hoa sinh
truong cho cay trong; nghién cau vé kha nang dbi khang nam,vi khuan va ang
dung san xuat phan bon. Trong d6, hudng nghién ciu vé viéc phong chdng, diét
con tring va diéu hoa sinh truong cho cay trong 1a huéng nghién ctu dang duoc
cac nha sang ché quan tam hién nay.

4. Céac don vi din diu sé hiru sé lwong cong bo sang ché vé nghién ciru
va ing dung hoat chat Chitosan - Axit amin trong canh tic néng nghiép
trong xir Iy phu pham ndéng nghiép

10 don vi dan dau s¢ hitu sang ché nghién cau va Gng dung hoat chat

Chitosan - Axit amin trong canh tac néng nghiép, nhu sau:

16



BASF SE

AGRINOS AS

SYNEDGEN INC

ADVANCED BIONUTRITION..
BASF CORP

SPOGEN BIOTECH INC
BIOMIMETIC THERAPEUTICS INC
BASF AGROCHEMICAL..

UNIV GUIZHOU

VYOME BIOSCIENCES PVT LTD

100

Biéu do 6: 10 don vi dén ddu sé hitu cong bé sang ché vé nghién ciru va ing dung hoat
chat Chitosan - Axit amin trong canh tac néng nghigp

Cac don vi dan dau sé lugng cong bd sang ché trén thé gisi vé nghién cau
va tng dung hoat chat Chitosan - axit amin trong canh tac néng nghiép: BASF
SE, Agrinos AS, Synedgen Inc., Advanced Bionutrition Corp., BASF Corp.,
Spogen Biotech Inc., Biomimetic Therapeutics Inc., BASF Agrochemical, Univ
Guizhou; Vyome Biosciences Pvt Ltd.. Trong d6, c6 cac don vi I6n chuyén
nghién ctu, san xuat cac ché pham, san pham sinh hoc phuc vu néng nghiép
nhu: Agrinos AS, Advanced Bionutrition Corp., Synedgen Inc, Biomimetic
Therapeutics Inc,.... Pay 1a cac don vi ¢6 tru s¢ tai My va cd cong bd sang ché
tap trung nhiéu tai céc qudc gia: My, Canada, Uc, Nhat, Trung Quédc, Han Quéc.

5. MOot so sang ché tiéu biéu

- Hdn hep phan bén chitosan - axit amin

S6 cong bd: CN1245876C

Thoi diém cong bo: 2006

Quéc gia cdng bd: Trung Qudc

Pon vi s¢ hitu: Zhuzhou Xiangdong Amino Acid Co Ltd.

Séang ché dé cap dén thanh phan hdn hop phan bén Chitosan va Axit amin.
Phan bon duge diéu ché tir cc thanh phan chinh: Chitosan, Axit amin tong hop,
Caroten va Axit ascobic, va Axit axetic. Ngoai ra, c6 bo sung thém chat hap thu
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Kali c6 chirc nang khir tring. Phan bon sir dung duoc cho nhiéu ddi twong cy trong
khac nhau, n6 cé tac dung giup ting kha nang sinh truéng cua cdy, nang cao nang
Suat va san luong cho cay trong.

- Nghién ciu thanh phan hgp chat Chitosan, Glucosamine va
Axit amin s dung trong néng nghiép

Thoi diém cong bd: 2016

S6 ¢ong bd: IN201505182P1

Quéc gia cdng bd: An Do

Pon vi s& hitu: Agrinos

Sang ché dé cap dén viéc nghién ctu thanh phan va tac dung hiru ich cua
hop chat trong viéc xir 1y dat, hat giéng, cay giong va 1a cdy dé gilp cho cay
trong duoc ting ning suét, ting stc dé khang. Thanh phan hop chat bao gom:
Chitosan, Glucosamine va Axit amin,...

- Ché pham diét con trung va vi khuan gay bénh

Thoi diém cong bo: 2009

S6 cong bd: CN101347128A

Quéc gia cong bb: Trung Qudc

Pon vi s& hiru: Me Xiang He

Sang ché dé cap dén viéc nghién ctu ché pham hitu ich cho cay trong
trong viéc tiéu diét tuyén tring, vi khuan gay bénh va diét con tring. Thanh phan
cia ché pham bao gom: Chitosan Oligosacarit, Axit amin, Clo Dioxide
va Borax,...

- Quy trinh va phwong phap sir dung hop chat Chitosan trong ting
trueéng cay trong

Thoi diém cong bo: 2006

S6 cong bd: CN1279828C

Quéc gia cdng bd: Trung Québc

Pon vi s¢ hitu: ZTE Microelectronics Technology Corp.

Sang ché dé cap dén quy trinh va phuong phap st dung hop chat
Chitosan trong tang truong cdy trong. Thanh phan hop chat bao gom: Chitosan
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(nguyén liéu chinh), nudc khoang, Axit amin, Axit axetic, dau hat cai va mot s6
thanh phan khac.
Két luan

- Bén thang 9/2019, ¢ 1753 sang ché vé nghién cau va tng dung hoat
chat sinh hoc Chitosan - Axit amin trong canh tac néng nghiép dugc cong bo tai
31 quéc gia va 2 t6 chixc WO va EP. Sé luong sang ché ting manh tir nam 2000
dén nay ching to van dé nay hién nay dang rat duoc quan tam trén thé gidi.

- Trung Quéc, My, Canada, Uc, Nhat, An DP9, Han Quéc, Tay Ban Nha,
Puc va Nga la cac quéc gia dan dau cong bd sang ché vé nghién ciu va ang
dung hoat chét sinh hoc Chitosan - Axit amin trong canh tac néng nghiép.

- BASF SE, Agrinos AS, Synedgen Inc., Advanced Bionutrition Corp.,
BASF Corp., Spogen Biotech Inc 1a 05 don vi dan dau cong bb sang ché vé
nghién cau hoat chit sinh hoc Chitosan - Axit amin trong canh tac
ndng nghiép va tap trung nhiéu & cac quéc gia: My, Canada, Uc, Nhat, Trung
Quéc, Han Quéc.

- Nghién ciu vé tng dung hoat chat sinh hoc Chitosan - Axit amin trong
canh tac ndng nghiép tap trung 03 hudng chinh, d6 1a: phong chéng, diét con
triung va diéu hoa sinh truong cho cy trong; nghién ctu vé kha niang dbi khang
nam,vi khuan va tng dung san xuit phan bén. Trong d6, hudng nghién cau vé
viéc phong chong, diét con tring va diéu hoa sinh trudng cho cy trong la hudéng

nghién ciu dang dugc cac nha sang ché quan tam hién nay.

I11. GIOI THIEU CONG NGHE SAN XUAT NANOCHITOSAN - AMIN
CO HOAT TINH CAO TRONG CANH TAC NONG NGHIEP AN TOAN
TAlI TRUNG TAM NGHIEN CUU PAT, PHAN BON VA MOI TRUONG
PHIA NAM
1. Cong nghé phodi ché Nanochitosan va Axit amin tao hoat chit
Nanochitosan - Axit amin ¢6 hoat tinh cao
Quy trinh phdi ché Nanochitosan va Axit amin tao hoat chat Nanochitosan

- Axit amin co6 hoat tinh cao:
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- Budc 1: Cho Nanochitosan vao cdc thuy tinh v6i dung tich 1 lit hodc coc
Inox dung tich 5 lit.

- Budc 2: Khudy voi toc 2.000 vong/phit, may co toc d6 khudy 6n dinh.

- Budce 3: Cho dung mdi xtc tac phan g trung hop gilta Nanochitosan
v6i axit amin. Piéu chinh téc d6 khudy 1én 2.500 vong/phut véi thoi gian

10 phut.

CH20H CH20H

s L % %

NHCOCHs3 NHCOCH3

* Deacetylation

CH20H CH20H

Sttors | ot o % 1

NHCOCHa

\

+ Protonation

CH20H CH20H

Protonated | © % /%/ =
Chitosan

NHCOCHa

s n

Hinh 3: Dung méi xdc tac nhom chac N-carboxymethyl
Phan ng trung hop nho lién két cong hoa tri giita nhom chic N-
carboxymethyl cua chitosan va nhém amin cua axit amin

(A)

O O o

Hinh 4: Lién két cgng hoa tri gisza nhém chizc N-carboxymethyl ciia chitosan va nhom

amin cua axit amin
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- Buéc 4: Rot tir tir dich axit amin vao cdc; Sau do bit dau tang tdc do
khudy ctua may dat dén 5.000 vong/phut trong thoi gian 15 phut; Giam toc do
khudy xudng con 2.000 vong/phut duy tri tdc d6 nay trong vong tir 3 dén 5 phut,

Sau khi thuc hién Quy trinh phéi ché trén, s& thu dugc dich dich

Nanochitosan - Amin nhu trong hinh duéi day:

P
|
. 7 g <
. A .
¥ : "

el . Ay -

. " . . ]
—_— 3 Y AN

Hinh 5: Dich Nanochitosan - Amin sau khi phéi ché

Hinh 6: Két qud chup TEM

2. Vai tro ciia Nanochitosan - Amin ddi véi cdy trong
Nanochitosan - Amin gitip ting cuong hé thong dé khang tu nhién cua cay
trdng véi cac diéu kién bét lgi ciia moi trudng séng:

- Chéng chiu bénh do vi rat, vi khuan, nam va con triing gay hai.

- Cung cap chat dinh dudng (Axit amin) 1a dam sinh hoc gilip cay hap thy
nhanh, chuyén hoa tot khong dé lai ton du Nitrat.

- Giai doc cho dat, kich thich hé ré cay trong sinh truong, phét trién tot.

- Ting kha nang hap thu dinh dudng cho cay trong.
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Véi cac tinh ning trén Nanochitosan - Amin giGip ciy trong cin ddi dinh
dudng, c6 strc dé khang tét, cdy sinh trudng phat trién tot cho ning suit va chét
luong nong san cao.

Ngoai ra Nanochitosan va Axit amin 1a nhitng hoat chét ti nhién c6 hoat
tinh sinh hoc cao gitip an toan va than thién méi truong séng.

3. Két qua wng dung Nanochitosan - Amin trén cay trong

Tai Viét Nam, nganh trong hoa Lan ngay cang c6 thi truong tiéu thu manh
trong nudc va xuat khau mang lai gié tri kinh té cao. Déi véi ngudi san xuét hoa
Lan, phan bon cho ciy hoa Lan rat duoc chu trong dau tu, trong d6 nhiéu loai
phan bon ngoai nhap dat tién thudng duoc st dung nén gia thanh san xuat hoa
kha cao va ning suét, chat lugng cling con kha han ché. Pé cai thién niang suét va
chat lwong hoa Lan, dong thoi giam gia thanh gip nang cao tinh canh tranh cua
nganh trong hoa Lan trong nudc viéc tng dung cac ché pham phan bon sinh hoc
san xuat noi dia véi gia ca hop Iy 1a mot trong nhiing giai phap duoc quan tam.

Trén co sé khoa hoc ¢ing dung hoat chat sinh hoc chitosan va acid amin,
nhu cau st dung phan bon trong san xuat hoa Lan, Trung tm Nghién ciu Dat,
Phan bon va Moi truong phia Nam da phdoi ché san pham Phan bon 14
Nanochitosan - Amin véi thanh phan chinh gdm nanochitosan 5.000 ppm,
axit amin 3%.

Duéi day 1a cac két qua nghién ctru nham xac dinh hiéu qua néng hoc cua
ché pham Nanochitosan - Amin bén qua la trong canh tac cay Lan Dendrobium
Aridang Green tai huyén Hoc Mon - Thanh phé H6 Chi Minh.

3.1. Lan Dendrobium Aridang Green 5 thang tudi

3.1.1. Anh huéng ciia Nanochitosan - Amin ddi véi su sinh truwéng

Cay gidng Lan Dendrobium Aridang Green 5 thang tudi tai thoi diém bat
dau phun phan Nanochitosan - Amin (N-Amin) thi nghiém trong tinh trang sinh
truong binh thuong, khdng bi sdu bénh. Sé liéu do dém dugc trinh bay trong
bang 1, trung binh trong khoang 1,80 - 2,07 gia hanh/chau; chiéu dai gia hanh
6,20 - 7,14 cm; duong kinh gia hanh 0,56 - 0,71 cm; s6 l&/chau 4,75 - 5,87 Ia.
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Két qua do dém cac chi tiéu sinh trudng cua cdy Lan giira cac cong thie khong

c6 su khac biét dat ¥ nghia thong ké.

Bdng 1: Mgt sé chi tiéu sinh trwéng ciia cay Lan Dendrobium Aridang Green 5 thang
tudi tai thoi diém bdr dau thi nghiém (16/12/2018)

S Chiéu dai DBuong kinh S6
Cong thuc gia hanh/chau gia hanh gia hanh la/chau

(céi) (cm) (cm) (13)

CT1: Nuoc |4 - BC 1,90 6,55 0,56 4,90
CT2: N-Amin 1%o 2,00 6,20 0,65 5,77
CT3: N-Amin 3%o 1,80 7,14 0,71 4,75
CT4: N-Amin 5%o 2,07 6,25 0,67 5,87
CT5: N-Amin 7%o 2,03 6,44 0,65 5,17
CV (%) 6,3 7,9 6,0 10,4
LSDg05 NS NS NS NS

Ghi cha: NS - non significan: Khong c6 Y nghia thong ke.

a. Anh hwéng ciia Nanochitosan - Amin déi véi sé gia hanh

Bdng 2: Anh hwéng ciia Nanochitosan - Amin déi véi sé gid hanh cia cay Lan

Dendrobium Aridang Green 5 thang tuéi sau 9 thang thi nghiém

S6 gia hanh/chau (cai)

) Dot | Dot | Dot | Bot | Pot | Bot | bot | Dot | Dot So sanh
Cong thac

1 2 3 4 5 6 7 8 9

(A) (B) | (B-A)
CT1:
Nudc |4 - 1,90 | 3,07 | 3,07 | 3,10 | 3,13 | 3,13 | 3,13 | 3,23 | 3,23 1,33
bC
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S6 gia hanh/chau (céai)

Pot | Pot | Bot | Pot | Pot | Pot | Bot | Pot | Pot | SOsanh
Cong thuc

1 2 3 4 5 6 7 8 9

(A) (B) | (B-A)
CT2: N-

200 | 343 | 3,43 | 3,43 | 3,43 | 3,43 | 3,43 | 3,60 | 3,60 1,60
Amin 1%o
CT3: N-

1,80 | 3,33 | 3,33 | 3,33 | 3,33 | 3,63 | 3,60 | 4,07 | 4,07 2,27
Amin 3%o
CT4: N-

207 | 343 | 3,43 | 3,43 | 3,43 | 3,60 | 3,60 | 3,73 | 3,73 1,66
Amin 5%o
CT5: N-

203 | 3,20 | 3,20 | 3,20 | 3,20 | 3,30 | 3,30 | 3,40 | 3,40 1,37
Amin 7%o
CV (%) 6,8 49 6,0 5,9 5,9 126 | 6,1 5,6 5,6
LSDoos NS | NS | NS | NS | NS | NS | NS | NS | NS

Ghi cha: NS - non significan: Khéng cé y nghia thong ke.

Két qua thu duoc sau khoang 9 thang theo ddi thi nghiém xu ly

Nanochitosan - Amin & cac mirc nong do khac nhau dbi véi sb gia hanh cua cay

Lan Dendrobium Aridang Green 5 thang tuéi (bang 2 va hinh 7) cho thay:

So sanh giira cac cong thic, sé gia hanh/chau trong cac cong thirc bon
Nanochitosan - Amin 1%, 3%, 5%o va 7% (CT2, CT3, CT4 va CT5) déu ¢6 xu

huéng cao hon so voi phun nude 13 (BC). Két qua dat cao nhat ¢ cong thuc

Nanochitosan - Amin 3%o (CT3) v&i 4,07 gia hanh/chau, ké dén 1a cong thirc

Nanochitosan - Amin 5%. (CT4) véi 3,73 gia hanh/chau. Mac du gitra cac cong

thirc nay chua cé su khac biét c6 ¥ nghia thong ké nhung lai cho két qua cao hon

va khac biét thdng ké so vai cac cong thirc con lai & mtc o= 0, 1.
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Dot

=&=CT1: Nuéc la - DPC CT2: N-Amin 1%0 =#=CT3: N-Amin 3%o
CT4: N-Amin 5%o CT5: N-Amin 7%o

Hinh 7: Anh hwéng ciia Nanochitosan - Amin doi véi sé gia hanh cia cay Lan
Dendrobium Aridang Green 5 thang tuéi sau 9 thang thi nghiém

Sy tang trudng s6 gia hanh sau 9 thang st dung ché pham Nanochitosan -
Amin dao dong trong khoang 1,33 - 2,27 gia hanh/chau va cao nhat trong cong
thiec Nanochitosan - Amin 3% (CT3) tang truong 2,27 gia hanh/chau so vai
trudc khi thuc hién thi nghiém (1,8 gia hanh/chau); ké dén 1a cong thirc
Nanochitosan - Amin 5%. (CT4) tang truong 1,66 gia hanh/chau, cong thtic
Nanochitosan - Amin 1%. (CT2) ting truong 1,60 gia hanh/chau va céng thirc
Nanochitosan - Amin 7%o (CT5) tang trudng 1,37 gia hanh/chau; con phun nudc
1a (PC) thi s6 gia hanh/chau chi tang 1,33.
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b. Anh hwéng cia Nanochitosan - Amin déi véi su ting trudng chiéu

dai gia hanh

Bdng 3: Anh hwéng ciia Nanochitosan - Amin déi véi sw ting trwéng chiéu dai gid hanh

ciia cay Lan Dendrobium Aridang Green 5 thang tuéi sau 9 thang thi nghiém

Chiéu dai gia hanh (cm)

cong | Pot | Pot Dot | Pot | Pot | Bot | Dot | Pot | Dot | Sosanh
thae | 1 | 2 3 4 5 6 7 8 9
(A) ®) | B-A)
CT1:
655|757 | 925 | 11,67 | 12,02 | 13,94 | 1644 | 19,03 | 21,82 | 1527
Nuac la
ab a a a a a a a a
-PC
CT2: N-
_ 6,20 | 7,39 | 931 | 1137 [ 12,69 | 15,50 | 18,00 | 21,04 | 24,65 | 1845
Amin
a a a a a b b b b
1%
CT3: N-
_ 7,14 [ 8,90 | 980 | 1351 |16,20 | 19,65 | 24,85 | 29,59 | 35,22 | 28,08
Amin
b | b b b c c d d d
3%
CT4: N-
_ 6,25 | 7,47 | 987 | 1148|1299 | 1581 | 20,16 | 23,78 | 27,48 | 2123
Amin
a a a a ab b c c c
5%o
CT5: N- 1996
_ 644|771 | 11,18 | 11,36 | 13,86 | 16,31 | 19,82 | 23,19 | 26,40 )
Amin
a a a a b b c Cc c
%o
CV(%) | 79| 61| 56 | 50 | 59 | 182 | 62 | 58 | 48
LSDoos | NS | 0,89 | 1,04 | 1,12 | 15 | 536 | 2,31 | 254 | 2,54

Ghi chl: NS - non significan: Khéng c6 ¥ nghia thong ke.

Trong cling mét cét, cac so co chir a, b, ¢, d theo sau khac nhau thi khac biét y
nghia thong k& & mitc ¥ nghia o = 0,05.
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Két qua thu duoc sau khoang 9 thang theo di thi nghiém xur Iy
Nanochitosan - Amin & cac mirc ndng d6 khac nhau d6i voi su sinh trudng chiéu
dai gia hanh cua cay Lan Dendrobium Aridang Green 5 thang tudi (bang 3 va
hinh 8) cho thy giira cac cong thuc c6 sy khéac biét c6 ¥ nghia théng ké so voi
cac cong thirc con lai. So sénh gitra cac cdng thic, su ting truong chiéu dai gia
hanh trong cac cong thirc bon Nanochitosan - Amin 1%, 3%o, 5%o va 7%o déu co
xu huéng cao hon so voi ddi ching (phun nudc 18). Chiéu dai gia hanh trung
binh dao dong trong khoang 1,82 - 35,22 cm. Chiéu dai gia hanh dat cao nhat
trong CT3 bdén Nanochitosan - Amin 3% dat 35,22 cm tang 28,08 cm so vai
trudc khi thuc hién thi nghiém (7,14 cm), thap nhat 1a ¢ phun nudc 14 chi dat
21,82 cm ting 15,27 cm so véi trudc khi thuc hién thi nghiém (6,55 cm). Chiéu
dai gia hanh & CT2, CT4 va CT5 dat 24,65 - 27,48 cm; su tang truong chiéu dai
gia hanh giao dong khoang 18,45 - 21,23 c¢cm so trudc Khi thuc hién thi nghiém.

40
35
30
25
20

15

Chiéu dai gia hanh (cm)

10

1 2 3 4 5 6 7 8 9
Dot

=4—=CT1: Nuécla - PC =0=CT2: N-Amin 1% ==CT3: N-Amin 3%o
=#=CT4: N-Amin 5% =#=CT5: N-Amin 7%o

Hinh 8: Anh hwéng ciia Nanochitosan - Amin déi Véi sw tang trieéng chiéu dai gia hanh

ciia cay Lan Dendrobium Aridang Green 5 thang tuéi sau 9 thang thi nghiém
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c. Anh hwéng cia Nanochitosan - Amin déi véi sw ting truéng duong
kinh gia hanh

Bdng 4: Anh hwéng ciia Nanochitosan - Amin déi véi sw ting trwéng dwong Kinh gid

hanh cia cay Lan Dendrobium Aridang Green 5 thang tuéi sau 9 thang thi nghiém

buong kinh gia hanh (cm)

) Dot | Dot | Dot | Bot | Dot | Bot | bot | Dot | Dot So sanh
Cong thac

1 2 3 4 5 6 7 8 9

(A) (B) | B-A)
CT1: Nuéc | 0,56 | 0,68 | 084 | 0,77 | 0,79 | 080 | 087 | 0,87 | 089 | 033
1a-DC a a a a a a a a a
CT2:N- 065 | 073|084 | 080|078 |084|093|093]|0093]| 028
Amin 1%o b a a a a a b b b
CT3:N- 071 | 088 | 1,18 | 1,06 | 1.04 | 1,08 | 1,12 | 1,16 | 1,16 | 045
Amin 3% c a b b b b c c d
CT4:N- 067 | 099 | 087 | 0,78 | 0,80 | 0,86 | 0,95 | 1.02 | 1,05 | 0.38
Amin 5%o bc a a a a a b d Cc
CT5:N- 050 | 072 | 0,80 | 0,73 | 0,76 | 0,85 | 0,92 | 099 | 0,04 | 0.28
Amin 7%o b a a a a a b C b
CV (%) 60 | 53 | 61 | 77 | 64 | 75 | 36 | 30 | 28
LSDo.os NS | NS | 0,10 | 012 | 010 | 0,12 | 0,64 | 0,55 | 053

Ghi cha: NS - non significan: Khéng cé y nghia thong ké.

nghia thong k& ¢ mitc ¥ nghia o = 0,05.

Trong cling mét cgt, cac so ¢6 chiz a, b, ¢, d theo sau khac nhau thi khac biét y

Két qua thu duoc sau khoang 9 thang theo doi thi nghiém xir ly

Nanochitosan - Amin & cac mirc néng d6 khac nhau dbi véi su ting truong
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duong kinh gia hanh cua cay Lan Dendrobium Aridang Green 5 thang tudi (bang
4 va hinh 9) so sanh gitra cac céng thirc thi duong kinh gia hanh trong cac cong
thirc bon Nanochitosan - Amin 1%o, 3%o, 5% va 7% (CT2, CT3, CT4 va CT5)
déu co xu hudng cao hon so véi phun nudc 1d (PC) va sy khac biét rat co y
nghia théng ké.

Két qua tiang truong duong kinh gia hanh cao nhit & cong thuc
Nanochitosan - Amin 3%o (CT3) dat 1,16 cm; ké dén 1a cong thirc Nanochitosan
- Amin 5% (CT4) dat 1,05 cm; cong thiac Nanochitosan - Amin 1%. (NT1),
Nanochitosan - Amin 7%o (CT5) dat xap xi 0,93 cm va thap nhat 1a phun nuéc 13
(d6i chung) dat 0,89 cm.

1.2

Pwong kinh gia hanh (cm)

0.6

0.4

08 ‘ /p///‘
6 7 8 9

=#=CT1: Nuoc la - DPC CT2: N-Amin 1%0 =#=CT3: N-Amin 3%o
=3¥=CT4: N-Amin 5% CT5: N-Amin 7%o

Hinh 9: Anh hwéng ciia Nanochitosan - Amin déi Véi sw ting trwéng dwong kinh gid

hanh csia cay Lan Dendrobium Aridang Green 5 thang tudi sau 9 thang thi nghiém
Su ting truong dwuong kinh gia hanh sau 9 thang sir dung ché pham
Nanochitosan - Amin dao dong trong khoang 0,28 - 0,45 cm. PBuong kinh gia
hanh cao nhat trong céng thirc Nanochitosan - Amin 3%. (CT3) tang truéng 0,45
cm so voi truée khi thuc hién thi nghiém (0,71 cm); ké dén 1a cong thuc
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Nanochitosan - Amin 5% (CT4) tang truedng 0,38 cm so voi trudc khi thuc hién

thi nghiém (0,67 cm). Puong kinh gia hanh ting truéng thap nhit trong cong

thirc Nanochitosan - Amin 1%o (CT2) va cong thirc Nanochitosan - Amin 7%

(CT5) xap xi 0,28 cm.

Tuy nhién, kich thudc duong kinh gia hanh caa cdy Lan Dendrobium

Aridang Green 5 thang tudi c6 su giam nhe & dot 4 (17/03/2019) va dot 5
(14/04/2019) trong thoi gian thi nghiém.

d. Anh hwéng ciia Nanochitosan - Amin déi voi sur gia ting so 14

Bdng 5: Anh hweéng ciia Nanochitosan - Amin déi Véi sw gia ting sé 14 ciia cay

Lan Dendrobium Aridang Green 5 thang tudi sau 9 thang thi nghigm

S6 la/chau (14)

Cong Pot bot | Bot | Dot | Pot | Bot | Dot | Dot | Dot | Sosanh
thire 1 2 3 4 5 6 7 8 9
(A) B) | (B-A)
CT1:
_ |49 | 950 |10,07| 9,73 | 11,67 |13,40| 15,73 | 17,30 | 18,43 13,53
Nuéce 1a
a a a a a a a a a a
-bC
CT2: N-
Ami 5,77 | 10,03 | 11,33 | 10,97 | 13,53 | 15,40 | 17,73 | 19,50 | 21,57 15,80
min
bc ab b b b b b b b ab
1%o
CT3: N-
Ami 475 | 10,87 | 11,80 | 11,27 | 13,93 | 17,90 | 22,03 | 24,83 | 27,30 | 22,47
min
a b b bc b d d d d b
3%o
CT4: N- 18.73
Ami 587 | 10,07 | 11,83 | 12,33 | 14,63 | 17,13 | 20,10 | 21,87 | 24,60 '
min
c ab b c b cd c c c c
5%o
CT5: N- 17,83
Ami 517 | 9,90 | 11,23 | 11,13 | 13,93 | 16,23 | 19,10 | 20,90 | 23,00 '
min
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S6 1a/chau (1)

cong | Pot | Pot | Dot | Dot | Dot | Dot | Dot | Dot | Dot So sénh

thirc 1 2 3 4 5 6 7 8 9
(A) ®) | B-A)
7%o0 ab a b b b bc C c b ab

CV(%) | 104 | 65 6,9 8,3 59 | 213 | 66 5,8 6,7

LSDg 05 NS NS | 146 | 1,72 | 15 | 608 | 2,34 | 229 | 291

Ghi cha: NS - non significan: Khéng cé y nghia thong ke.
Trong cling mét cét, cac so co chir a, b, ¢, d theo sau khac nhau thi khac biét
¥ nghia thong ké ¢ mitc ¥ nghia a = 0,05.
30
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S6 1a/chau (13)
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Dot
=4%=CT1: Nwéc 1la - DC CT2: N-Amin 1%o == CT3: N-Amin 3%o
=== CT4: N-Amin 5%o CT7: N-Amin 7%o

Hinh 10: Anh hwéng ciia Nanochitosan - Amin déi Véi sw gia ting sé 14 cia cay Lan
Dendrobium Aridang Green 5 thang tugi sau 9 thang thi nghiém

31




Két qua thu duogc sau khoang 9 thang theo di thi nghiém xur Iy
Nanochitosan - Amin & cac muc ndng d6 khac nhau d6i véi chi tiéu sb 1a/chau cua
cay Lan Dendrobium Aridang Green 5 thang tu6i (bang 5 va hinh 10) cho thay:

Céc cong thire bon Nanochitosan - Amin déu cho s liéu sé 1&/chau ¢ su
khéc biét co ¥ nghia thong ké so véi cac cong thac con lai va cao hon c6 ¥ nghia
thong ké so voi ddi chimg phun nuéc I4.

Két qua cao nhat & CT3 (Nanochitosan - Amin 3%o) dat 27,3 14; ké dén la
CT4 (Nanochitosan - Amin 5%o) dat 24,0 14; CT5 (Nanochitosan - Amin 7%o)
dat 23,0 14 va thap nhat 14 18,43 14 & d6i chung (phun nudc ).

So sanh voi so liéu tai thoi diém bat dau thi nghiém (bang 1), cac cong
thire ¢6 su gia tang sb 1&/chau dao dong trong khoang 13,53 - 22,47 14; cao nhét &
CT3 (Nanochitosan - Amin 3%o) tir 4,83 1a tang 1én 27,3 14 (tang 22,47 14)
sau 9 thang thi nghiém va thap nhat 1a ddi chang tir 4,9 14 ting 1én 18,43 14 (chi
tang 13,53 14) sau 9 thang thi nghiém.

Str dung Nanochitosan - Amin phun qua la (gém 37 lan phun phan, dinh
ky 7 ngay/lan; tir 16/12/2018 - 25/08/2019), két qua vé su gia ting cac chi tiéu
sinh truong cua cdy Lan Dendrobium Aridang Green 5 thang tuéi dugc trinh bay
qua bang 6, hinh 11 va hinh 12:

Bdng 6: So sanh chi tiéu sinh truéng caa cdy Lan Dendrobium Aridang Green 5 thang

tudi dwéi anh hwéng ciia Nanochitosan - Amin bon 1a sau 9 thang thi nghiém

Su gia tang (*)
S4 oiz Chiéu dai | Puong kinh | S6 14/chau
0 gla
Cong thurc ) 4
hanh/chdu | i2 hanh | gia hanh
(cai) em) | (cm) (18)
CT1: Nugc la - bC 1,33 15,27 0,33 13,53
CT2: N-Amin 1%eo 1,60 18,45 0,28 15,80
CT3: N-Amin 3%o 2,27 28,08 0,45 22,47
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Su gia tang (*)
S& o Chiéu dai | Pudng kinh | S6 14/chau
0 gia
Cong thurc ) 4
hanh/chdu ' i3 hanh | gia hanh
(cai) em | (cm) (12)
CT4: N-Amin 5%o 1,66 21,23 0,38 18,73
CT5: N-Amin 7%o 1,37 19.96 0,28 17,83

Ghi chi: * Tinh toan bang hiéu sé giira két qua do dém sau 9 thang thi nghiém va két

quda do dém tai thoi diém bt dau phun Nanochitosan - Amin.
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(b) Cay Lan Dendrobium Aridang Green 5 thang tudi sau 3 thang thi nghiém
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(c) Cay Lan Dendrobium Aridang Green 5 thang tusi sau 9 thang thi nghigm

Hinh 11: Cay Lan Dendrobium Aridang Green trong thi nghiém 1

——
S5
0

SNy

A
o

(a) Cdy Lan Dendrobium Aridang Green 5 thdng tudi trong cdc cong thive tai thoi diém

thi nghiém
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oh) i+

(b) Hinh thdi ciia cdy Lan Dendrobium Aridang Green 5 thdng tuditrong cdc cong thirc

sau 3 thang thi nghiém
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(C) Hinh thdi ciia ciy Lan Dendrobium Aridang Green 5 thdng tudi trong cdc céng thirc

sau 7 thang thi nghiém

(d) Hinh thdi ciia cidy Lan Dendrobium Aridang Green 5 thing tuoi trong cdc cong thirc

sau 9 thang thi nghi¢m
Hinh 12: Hinh thi ciia ciy Lan Dendrobium Aridang Green 5 thing tuéi trong cdc céng thire

Sau 9 thang thi nghiém st dung ché pham Nanochitosan - Amin phun qua

14, két qua do, dém cho thay Nanochitosan - Amin ¢ anh huang tot 18n su sinh

truong cua cay Lan Dendrobium Aridang Green 5 thang tudi, c6 sy ting trudong

kha rd vé sb la/chau (ting 13,53 - 22,47 14), chiéu dai gia hanh (ting 15,27 -
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28,08 cm) va sb gia hanh/chau (1,33 - 2,27 gia hanh/chau); riéng duong kinh gia
hanh chi tang nhe 0,28 - 0,45 cm.

Str dung Nanochitosan - Amin bon 1& cho cady Lan Dendrobium Aridang
Green 5 thang tudi, hai mac nong do Nanochitosan - Amin 3%o va 5%o cho hiéu
qua tbt 1én sy sinh truong cla cdy cao hon so véi dbi chimg phun nudc 13 va cac
muc ndng do Nanochitosan - Amin 1%o va 7%o. Phun Nanochitosan - Amin 3%o
cho anh huéng tét nhat 1&n sy sinh truéng cua cdy Lan Dendrobium Aridang
Green 5 thang tudi (sé gia hanh/chau ting 2,27 cai, duong kinh gia hanh ting
0,47 cm, chiéu dai gia hanh ting 28,08 cm, sd la/chau ting 22,55 14). Sir dung
muc nong dd 1%o hodc 7% da cung cap luong hoat chat (dam sinh hoc va
chitosan) khong thudc khoang dap ung nhu cau téi thich caa cay nén hiéu luc
lam ting truong cay thap hon so voi khoang nong do str dung 3%o va 5%o. Dén
thoi diém cudi thang 8/2019, chua xuét hién sau bénh gay hai dang ké trén cay
Lan vuon thi nghiém.

3.1.2. Anh huéng ciia Nanochitosan - Amin d6i véi ning suat va chat
lwgng hoa

a. Anh hwéng ciia Nanochitosan - Amin d6i véi ning suat hoa
Bdng 7: Anh hwéng ciia Nanochitosan - Amin bén ld dén mgt sé chi tidu cdu thanh ning

sudt va néng sudt hoa Lan Dendrobium Aridang Green 5 thang tugi

So Sé nu S6 nu 4 hoa So6 hoa Ty 1€
phthoa | o | fehiu hiru hi€u | s higu | hoa hiru higu
Cong thirc )
/chau hoa /phéat hoa /chau
(phathoa) | ™ | @y | (hod) (hoa) (%)

CT1: Nudc la
_PC 0,9 5,6a 9,9a 4,3a 6,5a 66a
CT2: N-Amin
1%, 1,0a 7,7b 11,4ab 6,0ab 9,1ab 80ab
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So Sénu S6 nu 34 hoa SO hoa Ty I¢
phéthoa | . | fehdu hiru hiGu |4+ higu | hoa hitu hicu
Cong thue ]
/chau hoa /phat hoa Jchau
(phathoa) | W | () | (Mod) (hoa) (%)
CT3: N-Amin
3% 1,4a 8,8bc 16,0b 7,0b 12,6b 79b
00
CT4: N-Amin
59 2,3b 10,6¢ 30,4c 10,1c 26,6¢ 88c
00
CT5: N-Amin
N 1,3a 7,8b 13,9ab 6,0ab 10,6¢ 76d
7%0
CV (%) 11,8 13,5 13,7 17,9 14,5 2,9
LSDg 05 0,3 2,1 2,2 2,3 1,9 4,2

Ghi chi: Trong cling mét cét, cac so co chir a, b, ¢ theo sau khac nhau thi khac biét y

nghia thong k& & mikc ¥ nghia o = 0,05.

Xét két qua do dém céc chi tiéu cau thanh ning suat va ning suét hoa

Lan Dendrobium Aridang Green 5 thang tudi (bang 7 va hinh 13) cho thay:

Str dung Nanochitosan - Amin bon 14 c6 tac dung rat tét trong viéc 1am

tang nang sut hoa. Trong cac cdng thic dugce xir Iy Nanochitosan - Amin thi

trung binh sé phat hoa/chau dat 1,0 - 2,3 phat hoa, trung binh sé nu/phéat hoa
dat 7,7 - 10,6 ny, trung binh sé nu/chau dat 11,4 - 30,4 ny, trung binh sé hoa
hitu hiéu/phat hoa dat 6,0 - 10,1 hoa, trung binh sb hoa hitu hiéu/chau dat 9,1 -

26,6 hoa.
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O0S6 nw/chiu  ES6 hoa hiru hiéu/chiu
Hinh 13: Anh hwéng cia Nanochitosan - Amin déi véi ning sudt hoa Lan Dendrobium
Aridang Green 5 thang tuéi

Nhin chung, ngoai trir CT2 (Nanochitosan - Amin 1%.) su dung
Nanochitosan - Amin theo céng thicc CT3, CT4 va CT5 (3%o, 5%o va 7%o) déu
cho sé phét hoa/chau tang 16 so véi ddi chung (trung binh 0,9 phat hoa) va dic
biét trong NT3 (Nanochitosan - Amin 5%o) c6 su khac biét rit co ¥ nghia théng
ké so vai cac cong thirc con lai va so véi ddi chung. Bén canh do, sé nu/phét hoa
va s6 hoa hitu hiéu/phat hoa & ca 4 cong thtc thi nghiém xir Iy Nanochitosan -
Amin déu ting rd rét so v4i d6i chung (phun nude 13). Nho d6, ning suét hoa (s6
nu va hoa/chau) trong cac cong thirc déu cao hon han so véi d6i chiung va dic
biét hiéu qua caa ché pham Nanochitosan - Amin ddi véi cac chi tiéu ning suét
va cau thanh ning suat hoa Lan Dendrobium Aridang Green 5 thang tudi vuot
troi & CT3 va CT4, nhit 1a & CT4 bén Nanochitosan - Amin 5%o.

Ty 18 tong s6 hoa hiru hiéu (hoa ng) trén tong s6 nu dat cao nhat trong
CT4 (88%), cac cong thic phun phan con lai dat trong khoang 76 - 80%, thap
nhat 1a d6i chung dat 66%.
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Hinh 14: Cay Lan Dendrobium Aridang Green 5 thang tuéi sau 9 thang thi nghiém

b. Anh hwéng ciia Nanochitosan - Amin déi véi chét lwong hoa
Bdng 8: Anh hwéng ciia Nanochitosan - Amin d@én mgt sé chi tiéu chdt lweng hoa

Lan Dendrobium Aridang Green 5 thang tugi

Chidudai | puong kinh | TUdi the
cong thuc phét hoa hoa hoa
(cm) (cm) (ngay)
CT1: Nudc la - bC 14,8a 3,3a 8,1a
CT2: N-Amin 1%o 21,1ab 3,7a 9,9ab
CT3: N-Amin 3% 26,2bc 4,4ab 12,4b
CT4: N-Amin 5%o 33,3c 5,6b 16,7c
CT5: N-Amin 7%o 23,4b 4,6ab 12,1b
CV (%) 11,7 8,6 16,8
LSDo o5 5,2 NS 3,7

Ghi chl: NS - non significan: Khéng c6 ¥ nghia thong ke.
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Trong cling mét cét, c&c so co chir a, b, ¢ theo sau khac nhau thi khac biét y
nghia thong k& & mitc ¥ nghia o = 0,05.

Pong thoi véi anh huong tét dbi véi ning suat hoa Lan, phun
Nanochitosan - Amin cac ndng do 3%o, 5%o va 7%o (CT3, CT4 va CT5) thé hién
tac dung tbt I&n chat luong hoa.

Qua thi nghiém thu duoc két qua nhu sau: Gia ting chiéu dai phéat hoa
(23,4 - 33,3 cm), duong kinh hoa (4,4 - 5,6 cm), tudi tho hoa (12,1 - 16,7 ngay)
va cd su khac biét so véi ddi ching (lan luot 12 14,8 cm; 3,3 cm; 8,1 ngay) rat c6
y nghia thong ké. Riéng CT2 (Nanochitosan - Amin 1%o) khong c6 tac dung tot
rd rét 18n chat lugng hoa, mic du sé liéu do dém (lan luot 14 21,1 cm; 3,3 cm; 8,1
ngay) co ting nhe S0 V4i d6i ching (phun nudce 13) nhung chwa dat do tin cay.

Giita 4 mac nong d6 Nanochitosan - Amin bon 14, Nanochitosan - Amin
5%o (CT4) cho hiéu qua cao nhat trong viéc cai thién cé4c chi tiéu thudc ning suat
va chat lugng hoa Lan duoc do, dém trong thi nghiém.
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Hinh 15: Anh hwéng ciia Nanochitosan - Amin déi véi chdt Iweng hoa Lan Dendrobium

Aridang Green 5 thang tugi
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3.2. Lan Dendrobium Aridang Green 11 thang tudi

3.2.1. Anh hwéng ciia Nanochitosan - Amin déi véi su sinh truéng

Bdang 9: M4t sé chi tiéu sinh trwéng cia cdy Lan Dendrobium Aridang Green 11 thang
tudi tai thoi diém bdr dau thi nghiém (16/12/2018)

S6 Chicudai | pyang kinh S6
Cong thuc gia hanh/chau gia hanh gia hanh la/chau
(cai) (cm) (cm) (1)
CT1: Nudc 13 - BC 3,63 18,63 0,73 18,70
CT2: N-Amin 1%o 3,57 19,10 0,80 19,13
CT3: N-Amin 3%o 3,73 19,93 0,80 19,63
CT4: N-Amin 5%o 3,57 19,23 0,80 18,90
CT5: N-Amin 7%o 3,73 18,73 0,80 18,97
CV (%) 5,0 2,9 5,1 6,3
LSDg05 NS NS NS NS

Ghi chl: NS - non significan: Khéng c6 ¥ nghia thong ke.

Cay giong Lan Dendrobium Aridang Green 11 thang tudi tai thoi diém bat
dau phun Nanochitosan - Amin thi nghiém sinh trudng tét, dong déu va khoéng bi
sau bénh. S6 liéu do dém duoc trinh bay trong bang 9 cho thdy: Trung binh sb
gia hanh/chau trong khoang 3,57 - 3,73 céi; chiéu dai gia hanh 18,63 - 19,93 cm;
duong kinh gia hanh khoang 0,73 - 0,80 cm; s 1a/chau 18,70 - 19,63 14. Két qua
do dém céc chi tiéu sinh trudng cua cay giira cac cong thuc khdng co sy khac

biét dat y nghia théng ké.
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a. Anh huéng cia Nanochitosan - Amin déi véi so gia hanh

Bdng 10: Anh hwéng ciia Nanochitosan - Amin déi véi sé gid hanh cia cay Lan

Dendrobium Aridang Green 11 thang tuéi sau 9 thang thi nghiém

S& gia hanh/chau (cai)

cong Pot Dot | Dot | Dot | Dot | Dot | Dot | Dot | Dot | Sosanh
thic 1 2 3 4 5 6 7 8 9

(A) B) | (B-A)
CT1:
Nuéc la- | 363 | 397 | 417 | 417 | 397 | 397 | 397 | 397 | 393 | 030
pC
CT2: N-
Amin 357 | 370 | 3,90 | 387 | 377 | 3,77 | 3,77 | 3,70 | 370 | 0,13
1%o0
CT3: N-
Amin 373 | 387 | 390 | 390 | 387 | 387 | 387 | 387 | 387 | 0,14
3%o
CT4: N-
Amin 357 | 397 | 400 | 400 | 403 | 403 | 403 | 393 | 400 | 043
5%o
CT5: N-
Amin 373 | 417 | 417 | 417 | 387 | 387 | 387 | 3,73 | 373 0
%o
CV(%) |50 | 43 | 46 | 47 | 50 | 50 | 50 | 61 | 52
LSDoos | NS | NS | NS | NS | NS | NS | NS | 044 | NS

Ghi cha: NS - non significan: Khéng cé y nghia thong ke.

Két qua thu duogc sau khoang 9 thang theo di thi nghiém xur Iy

Nanochitosan - Amin & ciac mic néng do khac nhau ddi véi chi tiéu sé gia
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hanh/chau cua cay Lan Dendrobium Aridang Green 11 thang tuéi dugc trinh bay
trong bang 10 va hinh 16 cho thiy:

Tuong tu két qua thi nghiém trén cay 5 thang tudi, st dung Nanochitosan -
Amin boén 14 qua 9 thang khdng anh huong rd 18n chi tiéu sé gia hanh/chau,
khong c6 su khac biét dang ké gitra cac cong thirc. Ca 5 cong thire déu ¢d sy ting
nhe sb gia hanh/cay. Vi vay, giita cac cong thic chua co su Khac biét co ¥ nghia
théng ké nhung lai cho két qua cao hon so vé&i cac cong thac con lai va cao hon
S0 Vi d6i chimg (phun nudc 18).

Sy tang truong so gia hanh/chau sau 9 thang xur Iy Nanochitosan - Amin &
cac mirc nong do khac nhau dao dong trong khoang 0 - 0,43 céi. Két qua dat cao
nhat & Nanochitosan - Amin 5%. (CT4) véi 4,0 gia hanh/chau, ting truong 0,43
cai so vai trudc khi thuc hién thi nghiém (3,57 céi); ké dén 1a ddi chung (phun
nudc 1d) voi 3,93 gia hanh/chau, tang truong 0,30 cai so véi trude khi thuc hién
thi nghiém (3,63 cai) va thap nhat 1a Nanochitosan - Amin 7%o (CT5) khong ¢6
su gia tang s6 gia hanh/chau mac du tir dot do dém 2 dén dot 4 c6 su gia ting s6

gia hanh/chau nhung sau d6 gia hanh/chau cé sy giam tir dot do dém 5 dén dot 9.

N ~
«/ \ 4 <& —

//-—-\,. e

4.2

~

S6 gia hanh/chiu (c4i)
w

w
o

3.4
1 2 3 4 5 6 7 8 9
Dot
=0=CT1: Nuécla - DPC CT2: N-Amin 1%0 =#=CT3: N-Amin 3%o
CT4: N-Amin 5%o CT5: N-Amin 7%o

Hinh 16: Anh hwéng ciia Nanochitosan - Amin dai véi sé gid hanh cia cay Lan

Dendrobium Aridang Green 11 thang tudi sau 9 thang thi nghiém
43



b. Anh huwéng ciia Nanochitosan - Amin déi véi s ting truwéng chiéu dai

gia hanh

Bdng 11. Anh hwéng ciia Nanochitosan - Amin déi vdi sw ting trwéng chiéu dai gid hanh

ciia cay Lan Dendrobium Aridang Green 11 thang tuéi sau 9 thang thi nghiém

Chiéu dai gia hanh (cm)

Dot | Dot | Dot | Bot | Pot | Bot | Bot | Pot | Dot | Sosanh
Cong thac

1 2 3 4 5 6 7 8 9

(A) (B) | (B-A)
CT1: Nuéc | 18,63 | 2595 | 21,92 | 23.32 | 25,42 | 2850 | 31,23 | 33.43 | 35,13 | 16,50
ld-DPC a a a ab a a a a a
CT2: N- 19,10 | 20,96 | 22,38 | 2455 | 27,24 | 31,10 | 33,78 | 36,18 | 39,28 | 20,17
Amin 190 ab a a be b b b b b
CT3:N- 10,93 | 21,81 | 2313 | 25,66 | 29,87 | 33.67 | 36,66 | 39.66 | 42,59 | 22.62
Amin 3% b a ab C C Cc Cc C C
CT4:N- 10,23 | 22,68 | 24.63 | 25,87 | 30,81 | 35.68 | 39,83 | 43.85 | 47,05 | 2783
Amin 5%o ab a b c c d d d d
CT5:N- 18,73 | 20,37 | 21,94 | 23.02 | 26,75 | 30,52 | 33,33 | 36,89 | 39,66 | 20.91
Amin 7%o ab a a a ab b b b b
CV (%) 29 | 38 | 45 | 32 | 31 | 34 | 62 | 39 | 29
LSDo.os NS | NS | 15 | 148 | 162 | 204 | 231 | 276 | 22

Ghi cha: NS - non significan: Khéng c6 ¥ nghia thong ké.

Trong cung mgt cot, cac s6 ¢6 chir a, b, ¢, d theo sau khac nhau thi khac biét y nghia

thong ké ¢ mize y nghia a. = 0,05.

Két qua thu duogc sau khoang 9 thang theo di thi nghiém xur Iy

Nanochitosan - Amin & cac muc nong do khac nhau d6i vai chi tiéu chiéu dai gia
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hanh cua cdy Lan Dendrobium Aridang Green 11 thang tudi duoc trinh bay
(bang 11 va hinh 17) giita cac cdng thtc co su khac biét rat c6 y nghia théng ké
so véi d6i chuing va so vai cac cong thic con lai. So sanh giira cac cdng thic, su
sinh truong chiéu dai gia hanh trong cac cong thirc bon Nanochitosan - Amin
1%o0, 3%o, 5%0 va 7%o0 (CT2, CT3, CT4 va CT5) déu co xu hudng cao hon so véi
d6i chimg (phun nudc 13).

Chiéu dai gia hanh ting trudng trung binh trong khoang 16,5 - 27,83 cm.
Chiéu dai gia hanh cao nhat 1a & CT4 phun Nanochitosan - Amin 5%. dat 47,05
cm, ting 27,84 cm so voi trudc khi thyc hién thi nghiém (19,22 cm); ké dén la ¢
CT3 phun Nanochitosan - Amin 3%o dat 42,59 cm, tang 22,62 cm so v&i trudc
khi thuc hién thi nghiém (19,97 cm) va thap nhat 1a phun nudc 13 chi dat 35,13

cm, tang 16,5 cm so vai trudc khi thuc hién thi nghiém (18,63 cm).
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CT5: N-Amin 7%o

Hinh 17: Anh hwéng ciia Nanochitosan - Amin déi véi sw ting trwéng chiéu dai gid hanh
ciia cay Lan Dendrobium Aridang Green 11 thang tuéi sau 9 thang thi nghiém
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c. Anh huéng ciia Nanochitosan - Amin déi véi sw ting truéng dwong

kinh gia hanh

Bdng 12: Anh hwéng cia Nanochitosan - Amin déi Vdi sw ting truwéng dwong kinh gid

hanh cia cay Lan Dendrobium Aridang Green 11 thang tuéi sau 9 thang thi nghiém

buong kinh gia hanh (cm)

Dot | Dot | Dot | Dot | Pot | Pot | Pot | Dot | Dot | Sosanh
Cong thac

1 2 3 4 5 6 7 8 9

(A) (B) | (B-A)
CT1:Nuéc | 0,73 | 0,83 | 0,89 | 0,84 | 083 | 0,86 | 0,87 | 0,82 | 077 | 0.04
ld-DPC a a a ab a a a a a
CT2: N- 080 | 091 | 1,00 | 0,89 | 095 | 097 | 099 | 095 | 0,90 | 010
Amin 190 b b b c be b be b b
CT3:N- 080 | 091 | 094 | 091 | 099 | 103 | 1,02 | 099 | 0,93 | 013
Amin 3% b b ab Cc C Cc Cc C Cc
CT4:N- 080 | 089 | 094 | 088 | 098 | 106 | 1,07 | 1,03 | 0,97 | 017
Amin 5%o | ap b ab bc c c d d d
CT5:N- 080 | 088 | 087 | 083 | 091 | 096 | 097 | 094 | 0,87 | 0.07
Amin 7% | o | ap a a b b b b b
CV (%) 51 | 35 | 76 | 41 | 47 | 35 | 35 | 34 | 34
LSDo.os NS | NS | NS | NS | 083 | 065 | 065 | 061 | 058

Ghi cha: NS - non significan: Khéng c6 ¥ nghia thong ké.

Trong cung mgt cot, cac s6 ¢cO chir a, b, ¢, d theo sau khac nhau thi khac biét y nghia

thong ké ¢ mize y nghia a. = 0,05.
Qua két qua trong bang 12 va hinh 12 cho thay: Trén cay Lan Dendrobium

Aridang Green 11 thang tu6i dugc bon Nanochitosan - Amin & cac muc néng do
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khac nhau thi duong kinh gia hanh chi ting nhe sau 9 thang thi nghiém va c6 su
khac biét dat y nghia thong ké giita cac cong thic tir dot do, dém 5 dén dot do,
dém 9. Buong kinh gia hanh cua cay Lan Dendrobium Aridang Green 11 thang
tudi trong dat khoang 0,77 - 0,97 cm, ting nhe khoang 0,04 - 0,17 cm. Puong
kinh gia hanh dat cao nhat trong cong thic phun Nanochitosan - Amin 5%o (CT4)
dat 0,97 cm, ting khoang 0,17 cm; thdp nhat & ddi chimg (phun nuéc 13) dat 0,77
cm, tang 0,04 cm. Diéu ndy c6 thé nhan thay rd rang do dic tinh cua tudi cay, cay
5 thang tudi thudc giai doan sinh truong manh nén duong kinh gia hanh va sé
l&/cay c6 toc do sinh truong manh hon so véi cdy 11 thang tudi da vao giai doan

giam téc do sinh trudng dé sang giai doan chuan bi ra hoa va nudi hoa.
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Hinh 18: Anh hwoéng ciia Nanochitosan - Amin déi véi sw ting trwéng dwong kinh gid

hanh cia cay Lan Dendrobium Aridang Green 11 thang tuéi sau 9 thang thi nghigm
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d. Anh hwéng ciia Nanochitosan - Amin ddi véi su gia ting sb 1a cia

ciy Lan Dendrobium Aridang Green 11 thing tudi

Bdng 13: Anh hwéng cia Nanochitosan - Amin déi Véi sw gia ting sé 14 ciia cay Lan

Dendro bium Aridang Green 11 thang tudi sau 9 thang thi nghiém

S6 la/chau (14)

Dot | Dot | Dot | Dot | Pot | Pot | Pot | Dot | Dot | Sosanh
Cong thac

1 2 3 4 5 6 7 8 9

(A) (B) | (B-A)
CT1: Nuéc | 18,70 | 18,83 | 18.47 | 18,60 | 20,80 | 22,53 | 23.70 | 24,33 | 24,10 | 40
ld-DPC a a a a a a a a a
CT2:N- | 1913 (17,80 | 17,60 | 18,70 | 21,33 | 24,47 | 26,50 | 28.73 | 28.47 | 9:34
Amin 1%o a a a a ab b b bc C
CT3:N- | 1963|1850 | 17,57 | 18,30 | 22,03 | 25,53 | 27,70 | 29,47 | 29.33 | 9.70
Amin 3% a a a a ab b Cc C Cc
CT4'N- | 1890|1857 | 18,63 | 18,97 | 24,53 | 28,07 | 30,00 | 31,63 | 31,30 | 12.40
Amin 5%o a a a a C Cc d d d
CTSIN- 1 1897|1890 | 18,32 | 20,57 | 22,87 | 24,97 | 2703 | 2793 | 2670 | 773
Amin 7%o a a a b bc b be b b
CV (%) 62 | 33 | 42 | 49 | 57 | 45 | 66 | 32 | 21
LSDo.os NS | NS | NS | 1.77 | 239 | 21 | 234 | 17 | 11

Ghi cha: NS - non significan: Khéng cé y nghia thong ke.

Trong cling mét cgt, cac so ¢d chiz a, b, ¢, d theo sau khac nhau thi khéc biét y

nghia thong k& ¢ mitc ¥ nghia o = 0,05.

Két qua thu duoc sau khoang 9 thang theo ddi thi nghiém bon

Nanochitosan - Amin d6i voi chi tiéu sé la/chau caa cdy Lan Dendrobium
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Aridang Green 11 thang tudi duoc trinh bay (bang 13 va hinh 19) cho thay gita
cac cdng thuc cd sy khac biét c6 y nghia thong ké so vai déi chieng va so véi cac
cong thire con lai. Sb 1&/chau dat cao nhat & cong thirc bon Nanochitosan - Amin
5%o (CT4) dat 31,3 14; ké dén 1a cong thirc bon Nanochitosan - Amin 3%o (CT3)
dat 29,33 14 va thap nhat trong ddi chimg (phun nuéc 13) dat 24,1 14.

So sanh véi s6 lieu tai thoi diém bat dau thi nghiém, cac cong thic co su
gia ting s6 la/chau dao dong trong khoang 5.4 - 12,4 I4. Su ting truong sb
l&/chau cao nhat 1a & CT4 bon Nanochitosan - Amin 5%, ting 12.4 14 so véi
trude khi thuc hién thi nghiém; ké dén 1a & CT3 bon Nanochitosan - Amin 3%,
tang 9,7 14 so véi truge thi nghiém va thap nhat 1a & d6i chimg (phun nudc 13)

chi tang 5,4 1a.
32
30
28
26

24

22

S6 14/chéu (13)

20
18
16
14

12
1 2 3 4 5 6 7 8 9

Dot

=0=CT1: Nuwécla - DPC CT2: N-Amin 1%o == CT3: N-Amin 3%
CT4: N-Amin 5%o CT5: N-Amin 7%o

Hinh 19: Anh hwéng ciia Nanochitosan - Amin déi Véi sw gia ting sé 14 cia cay Lan

Dendrobium Aridang Green 11 thang tudi sau 9 thang thi nghiém

49



Sau 9 thang st dung Nanochitosan - Amin phun qua 14 (gdm 37 lan phun
phan, dinh ky 7 ngay/lan; tir 16/12/2018 - 25/8/2019), két qua Vé sy gia ting céc
chi tiéu sinh truéng cua cay Lan Dendrobium Aridang Green 11 thang tudi duoc
trinh bay qua bang 14 va hinh 20.

Bdng 14: So sanh cac chi tiéu sinh trwong cua cay Lan Dendrobium Aridang Green 11

thang tuéi dwdi anh hwéng ciia Nanochitosan - Amin bén 14 sau 9 thang thi nghiém

Su gia tang (*)
S6 gia hanh/chau | Chiéu dai | Puong kinh | S6 14/chau
Cong thuc
gida hanh | gia hanh
(céi) (cm) (cm) (18)

CT1: Nuéc 13 - BC 0,30 16,50 0,04 5,40
CT2: N-Amin 1%o 0,13 20,17 0,10 9,34
CT3: N-Amin 3%o 0,14 22,62 0,13 9,70
CT4: N-Amin 5%o 0,43 27,83 0,17 12,40
CT5: N-Amin 7%o 0 20,91 0,07 7,73

Ghi cha: * Tinh toan bang hiéu sé giiza két qud do dém sau 9 thang thi nghiém va két

qua do dém tai thoi diém bdt dau phun Nanochitosan - Amin.

» + > Ny / - /| %
s/ - . ] A} 7 ? SRS g ey & At T ol B

(a) Cay Lan Dendrobium Aridang Green 11 thang tudi tai theéi diém thi nghiém
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(b) Cdy Lan Dendrobium Aridang Green 11 thing tuéi sau 3 thing thi nghi¢m (ra hoa vu 1)

(c) Ciy Lan Dendrobium Aridang Green 11 thing tuéi sau 9 thing thi nghiém
(ra hoa vu 2)
Hinh 20: Cay Lan Dendrobium Aridang Green trong thi nghiém 2

Diéu khac biét vé anh hudong caa Nanochitosan - Amin bon 14 trén cay Lan

9

Dendrobium Aridang Green ¢ 2 lta tudi thi nghiém Ia trén cdy 5 thang tudi thi

4
A

Nanochitosan - Amin chii yéu c6 tac dung lam tang chiéu dai gia hanh va sb

la/cay; nhung d6i voi cdy Lan 11 thang tudi thi hiéu qua néng hoc cua

4
A

Nanochitosan - Amin thé hién rd ddi véi chiéu dai gia hanh, trong khi d6 sb
lugng 14 ting khong dang ké tham chi co dot s6 14 giam do c6 mot so 14 gia cdi
bi khé héo ma khéng c6 la méi duoc tao ra.

Bén canh do, trén cay Lan 11 thang tudi, s6 gia hanh/chau va duong kinh

gia hanh chi tang nhe sau 9 thang thi nghiém, khdng co su khac biét dat y nghia
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théng ké gitra cac cong thirc. Diéu ndy rd rang do dic tinh caa tudi cay, cay Lan
5 thang tudi thudc giai doan sinh trudng manh nén dudng kinh gia hanh va sé
la/cay c6 téc do sinh trudng manh hon so véi cdy Lan 11 thang tudi ¢ giai doan
giam tdc do sinh truong dé sang giai doan chuan bi ra hoa va nudi hoa.

Sau 9 thang thi nghiém sir dung ché pham Nanochitosan - Amin phun qua
14, s liéu thu thap qua bang 14 cho thay cac cong thic CT2, CT3 va CT4 c6
chiéu dai gia hanh ting trong khoang 20,17 - 27,84 cm; duong kinh gia hanh
tang 0,1 - 0,17 cm; s6 gia hanh/chau ting 0,13 - 0,43 céi/chau; sb la/chau ting
9,34 - 12,4 14. Trong khi do, cong thirc d6i chung lan luot céc chi tiéu chicu dai
gia hanh chi ting 16,5 cm; duong kinh gia hanh ting 0,04 cm; sé gia hanh/chau
tang 0,30 cai; s6 la/chau tang 5,40 14.

Ngoai trir cO su ting 1d vé chiéu dai gia hanh, CT5 phun Nanochitosan -
Amin 7%o khong co6 tac dung lam tang rd cac chi tiéu sinh trudng cua cay so voi
d6i chung (phun nudc 13). Trong doi chimg (phun nudéc 1), s6 gia hanh trén chau
tang tuong d6i cao, chi sau CT4.

Dua vao két qua thi nghiém st dung Nanochitosan - Amin bén 14 cho cay
Lan Dendrobium Aridang Green 11 thang tudi, hai mic nong d6 Nanochitosan -
Amin 3%o va 5%o cho hiéu qua tét Ién su sinh truéng cua cay cao hon so véi ddi
ching phun nuéc 14 va cac mic nong d6 Nanochitosan - Amin 1%o va 7%o.
Trong d6, CT4 phun Nanochitosan - Amin 5%o c6 anh huéng tot nhat Ién su sinh
truong cta cdy Lan Dendrobium Aridang Green 11 thang tudi 1a sé gia
hanh/chau ting 0,43 cai; duong kinh gia hanh tiang 0,17 cm; chiéu dai gia hanh
tang 27,83 cm; s6 la/chau ting 12,4 14.

3.2.2. Anh hwéng ciia Nanochitosan - Amin di véi ning suat hoa

a. Anh huéng ciia Nanochitosan - Amin d6i v6i ning suit hoa

Lan Dendrobium Aridang Green 11 thang tudi trong dot hoa thir nhat (vu 1)
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Bdng 15: Anh hwéng ciia Nanochitosan - Amin bén ld dén mét sé chi tiéu cdu thanh

néng sudt va nang sudt hoa Lan Dendrobium Aridang Green 11 thang tuéi trong vu 1

So Sé nu S6 nu 34 hoa So6 hoa Ty 1€
phathoa | . | /ehgu | "™ gy higy | hoa hitu higu
Cong thac P
/chau hoa /phat hoa Jchau
(phathoa) | @™ | @y | (od) (hoa) (%)
CT1: Nudc la -
pC 1,5a 6,9a 16,4a 5,1a 12,0a 73a
CT2: N-Amin
1%, 1,7ab 9,1ab | 19,5ab 7,3b 15,7ab 8labc
CT3: N-Amin
3% 2,1bc 9,9bc 23,9b 7,9b 19,9b 83bc
00
CT4: N-Amin
59 2,5¢ 11,8c 31,9¢c 10,5¢ 27,6C 87c
00
CT5: N-Amin
o 1,6ab 8,8ab | 18,2ab 7,1ab 14,4ab 79ab
7%o0
CV (%) 8,8 9,7 14,0 11,0 15,8 3,7
LSDq g5 0,31 1,74 4,8 1,57 4.4 5,6

Ghi cha: Trong cung mgt cot, cac so co chir a, b, ¢, d theo sau khac nhau thi kh&c biét y

nghia thong k& ¢ mitc ¥ nghia o = 0,05.

Xeét két qua do dém céc chi tiéu cau thanh nang suat va ning suat hoa

Lan Dendrobium Aridang Green 11 thang tudi trong vu 1 (bang 15, hinh 21 va

hinh 22) cho thay st dung Nanochitosan - Amin bén 14 c6 tac dung rat tét trong

viéc lam tang nang suat hoa. Nhin chung, ngoai trir CT5 (bon Nanochitosan -
Amin 7%o) thi st dung Nanochitosan - Amin theo céng thac CT2, CT3 va CT4

(1an luot 13 1%, 3%o0 va 5%o) déu cho s6 phat hoa/chau, sé nu/phét hoa va sb hoa

hitu hiéu/phat hoa tang rd so voi ddi ching (phun nudc 13) va CT5 (7%o). Nho
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d6, nang suat hoa (s6 nu va hoa/chau) trong cac cong thac CT2, CT3 va CT4 cao

hon han so véi hai cong thie con lai.
30 PAY BaY

26.3

25

21.2

N
o

16.8
15.7

t hoa

14.1

4
A

[ERN
(S,

12.6
114
10.2

ang sua

N
5
|

7.7

CT1: Nwocla— CT2: N-Amin 1%0 CT3: N-Amin 3% CT4: N-Amin 5% CT5: N-Amin 7%e
bC

Cong thirc

O0S6 nu/chdu B S$ hoa hiru hi¢u/chiu

Hinh 21: Anh hwoéng ciia Nanochitosan - Amin déi véi ning sudt hoa Lan Dendrobium
Aridang Green 11 thang tugi trong v 1
Ty 1é tong sé hoa hitu hiéu (hoa ng) trén tong sé nu dat cao nhat trong
CT4 (87%), cac cdng thic phun phan con lai dat trong khoang 79 - 83%, thap

nhét 14 trong c6ng thtrc phun nudce 13 (73%).
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(a) Hinh thai cay Lan Dendrobium Aridang Green 11 thang tuéi trong cac cong

thirc tai thei diém bt dau thi nghigm
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(b) Hinh thai cay Lan Dendrobium Aridang Green 11 thang tuéi trong cac cong

thirc tai thei diém ra phét hoa

= _
1A
=

‘},‘”u’}} "}
il HiEky

(¢) Hinh thai cay Lan Dendrobium Aridang Green 11 thang tudi trong cac céng

theec tai thoi diém né hoa
Hinh 23: Hinh thai ciia cay Lan Dendrobium Aridang Green 11 thang tudi

trong cac cong thirc
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b. Anh hwéng ciia Nanochitosan - Amin d6i v6i ning suit hoa
Lan Dendrobium Aridang Green 11 thang tudi trong dot hoa thir 2 (vu 2)

Xét két qua do dém céc chi tiéu cdu thanh nang suat va nang suat hoa
Lan Dendrobium Aridang Green 11 thang tudi ¢ vu hoa thir 2 (bang 16 va hinh
18) cho thay str dung Nanochitosan - Amin bon 14 véi nong do thich hop ¢ tac
dung rat tét trong viéc lam ting ning suat hoa. Sir dung Nanochitosan - Amin
bon 14 theo cdng thiac CT2, CT3 va CT4 véi cac mic ndng do lan luot 13 1%,
3%o va 5%o déu cho s6 phat hoa/chau, sb nu/phat hoa va sb hoa hitu hiéu/phéat
hoa tang rd so véi doi chimg (phun nudc I14) va CT5 (phun Nanochitosan - Amin
nong dd 7%o). Ty 1& tong s6 hoa hitu hiéu (hoa no) trén tong sé nu dat cao nhat
van |14 CT4 (97%), cac cong thac phun phan con lai dat trong khoang 77 - 79%,
thap nhat 1a cong thirc phun nudc 13 (74%).

Bdng 16: Anh hwéng cia Nanochitosan - Amin bén ld dén mét sé chi tiéu cdu thanh

néng sudt va ning sudt hoa Lan Dendrobium Aridang Green 11 thang tuéi trong vu 2

S6 S& nu S6 nu S& hoa S6 hoa Ty 1&
phéthoa | . | /ehdu hiru hiu | s hieu | hoa hitu hicu
Cong thac
/chau hoa /phat hoa /chau
(phathoa) | ™ | (g | (od) (hoa) (%)

CT1: Nuoc la -
pC 2,3a 7,9a 22,4a 5,7a 16,5a T4a
CT2: N-Amin
1%, 2,5ab 9,6ab | 28,2ab 7,5b 21,8ab 77ab
CT3: N-Amin
3% 3,1bc 10,0bc | 33,8b 7,8b 26,8b 79b
CT4: N-Amin
5% 3,7¢ 11,9¢c 41,2c 10,8¢c 40,1c 97c
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CT5: N-Amin

7% 2,5ab 9,2ab | 26,6ab 7,2ab 20,9ab 79ab
00

CV (%) 8,3 10,4 7,4 10,0 8,7 41

LSDg o5 0,44 1,91 4,37 1,47 4,15 6,14

Ghi cha: Trong cung mét cot, c&c so co chir a, b, ¢, d theo sau khac nhau thi kh&c biét y
nghia thong k& & mitc ¥ nghia o = 0,05.
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CT1: Nuwécla— CT2: N-Amin CT3: N-Amin

CT4: N-Amin
bC 1%o 3%o 5%o 7%

CT5: N-Amin

Cong thirc

O0S6 nu/chAu B S6 hoa hiru hiéu/chiu

Hinh 24: Anh hwéng ciia Nanochitosan - Amin déi véi néing sudt hoa Lan Dendrobium

Aridang Green 11 thang tuéi trong va thi nghi¢m 2

3.2.3. Anh huwéng ciia Nanochitosan - Amin ddi véi chat lwong hoa

a. Anh hwéng ciia Nanochitosan - Amin ddi v6i chat lwong hoa
Lan Dendrobium Aridang Green 11 thang tudi trong vu 1

bong thoi véi anh huong tot ddi véi niang suat hoa Lan, phun
Nanochitosan - Amin c&c nong do 1%o, 3%o va 5%o (CT2, CT3 va CT4) thé hién

tac dung tbt 1&n chat luong hoa.
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Bdng 17: Anh hwéng ciia Nanochitosan - Amin dén mét sé chi tiéu chdt lireng hoa

Lan Dendrobium Aridang Green 11 thang tudi trong vu 1

Chiéu dai Puong kinh Tudi tho hoa
Cong thirc phét hoa hoa

(cm) (cm) (ngay)
CT1: Nudc la - bC 17,8a 3,7a 8,2a
CT2: N-Amin 1%eo 26,3b 4,7a 11,0ab
CT3: N-Amin 3%eo 27.9b 5,0ab 12,6b
CT4: N-Amin 5%o 30.8b 6,1b 15,8¢c
CT5: N-Amin 7%o 19.0a 4,4a 10,0ab
CV (%) 105 8,3 9,4
LSDos 181 0,75 2,02

Ghi cha: Trong cling mét cét, cac so co chir a, b, ¢ theo sau khac nhau thi khac biét y
nghia thong k& & mitc ¥ nghia o = 0,05.

Dua vao bang 17 va hinh 25, trong dot hoa thit nhat (vu 1) két qua do dém
thu dugc nhu sau: Cac cong thirc phun Nanochitosan - Amin cé chiéu dai phat
hoa trong khoang 19,0 - 30,8 cm, duong kinh hoa la 4,4 - 6,1 cm, tudi tho hoa
dat 10 - 15,8 ngay; co su khac biét so vai d6i chung (1an luot 13 17,8 cm; 3,7 cm;
8,2 ngay) rat co y nghia thong ké. Pac biét cong thirc xtr Iy Nanochitosan - Amin
& mirc 5%o cho két qua tét nhat 1&n céc chi tiéu vé chat luong hoa, cu thé: Chiéu
dai phat hoa trung binh dat 30,8 cm, duong kinh hoa trung binh dat 6,1 cm va
tudi tho hoa trung binh dat 15,8 ngay. Riéng xir Iy Nanochitosan - Amin & muc
7%o (CT5) khong thé hién tac dung tbt rd rét 1én chat lwong hoa, mac du so lidu
do dém (lan luot 12 19 cm; 4,4 cm; 10 ngay) c6 ting nhe S0 Véi phun nuéde 13 (ddi

chung) nhung chua dat do tin cay.
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Hinh 25: Anh hwéng ciia Nanochitosan - Amin déi véi chat lweng hoa Lan Dendrobium
Aridang Green 11 thang tuéi trong va thi nghiém 1
Giira 4 mac ndng d6 Nanochitosan - Amin bén 14, Nanochitosan - Amin
5%o (CT4) cho hiéu qua cao nhat trong viéc cai thién cac chi tiéu thudc nang suat
va chit luong hoa Lan duoc do, dém trong thi nghiém.
Qua quan sat cho thay mau sac hoa khdng cé su khéc biét giira cac cong
thirc. Tir giai doan nu dén khi hoa né tron ven, hoa c6 mau xanh luc chuyén sang

mau vang chanh va cudi cung 1a mau vang tuoi (hinh 20).

(1), (2) Nu; (3) Xanh luc; (4) Vang chanh; (5) Vang twoi; (6) Hoa tan
Hinh 26: Mau sic hoa Lan Dendrobium Aridang Green tir giai dogn

Nu dén khi né tren ven
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b. Anh hwéng cia Nanochitosan - Amin ddi véi chit lwong hoa
Lan Dendrobium Aridang Green 11 thang tudi trong vu 2

Cung véi anh huong tét ddi véi niang suat hoa Lan, phun Nanochitosan -
Amin cac nong do 1%o, 3%o, 5%o va 7%o (CT2, CT3, CT4 va CT5) thé hién tac
dung tét I&n chat lugng hoa trong vu 2. Két qua trong bang 18 va hinh 27 cho
thay cac cong thirc phun Nanochitosan - Amin dat chiéu dai phat hoa 29,1 - 39,8
cm; dudng kinh hoa dat 5,1 - 6,1 cm; tudi tho hoa trong thoi gian 12,6 - 17,2
ngay: su khéc biét so vai dbi chung (1an luot 12 20,4 cm: 4,4 cm; 10,2 ngay) rat
c6 ¥ nghia théng ké.

Bdng 18: Anh hwéng cia Nanochitosan - Amin dén mét sé chi tiéu chdt Iweng hoa

Lan Dendrobium Aridang Green 11 thang tudi trong vu 2

Chiéu dai Puong kinh Tudi tho
Cong thirc phét hoa hoa hoa
(cm) (cm) (ngay)
CTI1: Nuéc la - bC 20,4a 4,4a 10,2a
CT2: N-Amin 1%eo 29,1b 5,1a 12,6b
CT3: N-Amin 3%o 31,0b 5,2ab 13,7b
CT4: N-Amin 5%o 39,8c 6,1c 17,2c
CT5: N-Amin 7%eo 30,7b 5,1a 13,7b
CV (%) 11,4 11,2 8,1
LSDoos 6.5 11 21

Ghi cha: Trong ciing mét cét, cac so co chir a, b, ¢ theo sau khac nhau thi khac biét y

nghia thong k& & mitc ¥ nghia o = 0,05.
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Hinh 27: Anh hwéng ciia Nanochitosan - Amin déi véi chdt Iweng hoa Lan Dendrobium
Aridang Green 11 thang tuéi trong v 2

Giita 4 mac nong d6 Nanochitosan - Amin bon 14, Nanochitosan - Amin
5%o (CT4) cho hiéu qua cao nhat trong viéc cai thién cac chi tiéu thudc nang suat
va chat lugng hoa Lan trong thi nghiém.

Két luan

Qua két qua nghién cau anh huong caa Nanochitosan - Amin bon 14 véi
cac muc nong do 1%, 3%o, 5%o va 7% 1én su sinh trudng cay va ning suat, chat
lugng hoa Lan Dendrobium Aridang Green trong thoi gian 9 thang trong thi
nghiém, mot s6 nhan dinh duoc rat ra nhu sau:

i) Pi véi su sinh trudng cdy, phun Nanochitosan - Amin qua l4 trén cay
Lan Dendrobium Aridang Green 5 thang tudi c6 xu huéng lam tang chiéu dai gia
hanh, va sb la/chau; ddi véi cay Lan Dendrobium Aridang Green 11 thang tudi
cha yéu lam ting chiéu dai gia hanh.
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ii) Boi véi chi tiéu ciu thanh ning sudt va ning sudt hoa, phun
Nanochitosan - Amin qua 14 trén cady Lan Dendrobium Aridang Green 11 thang
tudi 1am tang sé phat hoa/chau, sd nu va sb hoa hitu hiéu/phat hoa dan dén ning
suit hoa ting.

iii) Nanochitosan - Amin bon 14 c6 tac dung tét 1&én chat luong hoa bao
gom tang chiéu dai phat hoa, duwong kinh hoa va tudi tho hoa.

iv) Gitta bon mac ndng d6 Nanochitosan - Amin thi nghiém, hai muc
nong do 3%o va 5%o cho hiéu qua ndng hoc 18n su sinh trudng cdy va ning suat,
chét lugng hoa cao hon so véi cac mac nong do6 1%o va 7%o. Trong dd, nong do
3%o anh hudng tot rd rét 1én su sinh truong cua cay Lan 5 thang tudi va 11 thang
tudi; ndng do 5% tac dung tot rd rét 1én ning suat va chat luong hoa Lan cua ca

hai tuoi cay néu trén.

63



TAI LIEU THAM KHAO

. TS. Lam Vin Ha, Tong quan vé tinh hinh nghién citu va iing dung hoat
chat sinh hoc Chitosan - Axit amin trong canh tdc néng nghiép trén thé
gidi va tai Viét Nam, Trung tdm Nghién ciru Pat, 2019, 10 trang.

. TS. Lam Vin Ha, Gi6i thiéu cong nghé san xudt Nanochitosan - Amin cé
hoat tinh cao trong canh tac nong nghiép an toan tai Trung tdm Nghién
ctru Dat, Phdn bén va Méi truong phia Nam, 2019, 40 trang.

. Lam Vian Ha, Tran Thi Twong Linh (2019), Mgt s6 két qua s dung
Nanochitosan - Aamin bén 14 cho cay hoa lan gisng Dendrobium
Aridang Green tai thanh phé Hé Chi Minh, 8 trang.

. Nguyén Thi Kim Ciic, Tran Thi Kim Dung, Nguyén Mai Anh, Nguyén Thi
Ngoan, Pham Viét Cuong (2014), Panh gid hoat tinh doi khdng vi khudn
ciia phitc hé nanochitosan - tinh ddau nghé va nano bac, 52(2), Tap chi
Khoa hoc va Cong nghé, tr. 177-184.

. Nguyén Manh Chinh, Chat diéu hoa sinh truéng thwc vit ing dung
trong nong nghiép, Nxb Nong nghiép, 2012

. Lé Hong Giang, Nguyén Bdo Toan (2012), Hiéu qud cia chitosan lén sy
sinh truong ciia cum choi va cdy con Lan Hé diép (Phalaenopsis sp.) in
vitro, 24, Tap chi Khoa hoc, tr. §8-95.

. Lé Thanh Long, Nguyén Thi Nga, Nguyén Cao Cuong, Trdan Ngoc
Khiém, Nguyén Thi Thiy Tién (2015), "Khd ndng it ché ciia
Nanochitosan doi véi Colletotrichum acutatum L2 gdy hai qud cd chua
sau thu hoach”, 13(8), Tap chi Khoa hoc va Phat trién, tr. 1481-1487.

. Trang ST Trung (chu bién), Tran Thi Luyén, Nguyén Anh Tudn, Nguyén
Thi Hang Phuwong (2010), Chitin - Chitosan tir phé liéu thiyy san va img
dung, Nxb Nong nghiép.

. Apiradee Uthairatanakij, Jaime A. Teixeira da Silva, Kullanart
Obsuwan (2007), Chitosan for Improving Orchid Production and
Quality, 1(1), Orchid Science and Biotechnology, pp. 1-5.

64



10.Khin Lay Nge, Nitar Nwe, Suwalee Chandrkrachang, Willem F. Stevens
(2006), Chitosan as a growth stimulator in orchid tissue culture, 170,
Plant Science, pp. 185-1190.

65



