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Tém tit: Dich chiét rong bién ngay cang duoc quan tam trong san xuét phan bén 14 nho kha nang thuc day
sinh truong cdy trong. Nghién ctru nay budce dau khao sat hiéu lyc cua dich chiét tir rong mut (Porphyra
vietamensis), thu nhan bang dung dich kali hydroxit, ddi v6i sinh truong cua (Brassica juncea (L.) Czern.
et Coss.) va cay dén tia (Amaranthus tricolor). Thi nghiém trén moi loai cdy gom bdn nghiém thirc: phun
nudce (doi chimng), phun dich chiét rong mut véi lidu luong 6 ml (SE06), 9 ml (SE09) va 12 ml (SE12). Két
qua cho thy dich chiét rong mut c6 tac dong tich cuc dén chiéu cao cay, mau sic 14 (gié tri SPAD) va sinh
khéi, dic biét ¢ lidu lugng phu hop. Tang trudng chiéu cao cay, gia tri SPAD la va sinh khéi cay cai xanh
0 nghiém thirc phun dich chiét rong mli:t, dac biét & muc phun dich chiét 12 rpl cao hgn so voi doi chirng
(phun nuéc). Tuong tu, tang truong chi€u cao cay, gia tri SPAD la va sinh khoi cdy dén tia ¢ nghiém thire
phun dich chlet rong mut 6 ml va 9 ml cling cao hon so v6i ¢ nghiém thirc phun nuée (d01 chung). Nghién
ctru cung cip co so cho viéc phat trién phan bon la tir rong mut bang phuong phap chiét dung méi kali
hydroxit va goi mé hudng nghién ctru sdu hon vé thanh phan hoat chat trong dich chiét dé tmg dung chuyén
biét cho ting nhom ciy trong.

Tur khéa: dich chiét, rong mut (Porphyra vietamensis), cdy cai xanh (Brassica juncea (L.) Czern. et Coss.),
cay dén tia (Amaranthus tricolor), kali hydroxit

1. PAT VAN PE

Viét Nam c6 duong bo bién dai véi diéu kién tu nhién thuan 1oi, 1 noi phan bd phong phu céc loai rong
bién, trong do6 c6 hon 827 loai da dugc ghi nhan (Nguyen et al., 2013) [1]. Tuy nhién, ngudn tai nguyén
quy gia nay van chua duoc khai thac hiéu qua, dic biét 1a trong hnh vue san xuét phan bon sinh hoc tir rong
bién — mot hudng di bén vimng, than thién voi moi truong. Trén thé g101 nhiéu nghién ciru da chimg minh
dich chiét rong bién c6 kha nang kich thich sinh truong thyc vét, cai thién sinh khi, ting kha nang chiu
han, va thuc day hoat dong quang hop. O Viét Nam, mét s6 nghién ctru da budc dau khao sat hiéu qua cua
dich chiét rong bién trén cdy trong, tuy nhién s6 luong nghién ctru str dung phuong phap chiét bang kali
hydroxit (KOH) trén cdy rau con han ché va chua ¢ nhiéu dir liéu lién quan dén loai Porphyra vietamensis.
Porphyra vietamensis 1a loai rong mut thudc nganh tao do (Rhodophyta), c6 gid tri dinh dudng cao véi
thanh phan giau protein, acid amin tu do, polysaccharide va cac hop chét hoat tinh sinh hoc nhu betain,
sterol, phenolic va cac chat dleu hoa sinh trudng thyc vat. Loai nay phan bd phd bién & Vung Nam Trung
Bo (Nguyen, 2015) [2] va c6 tiém nang 16n dé phat trién cac san pham néng nghiép gia tri gia tang. Trong
s cac dung mdi str dung dé chiét rong bién, kali hydroxit khong chi giup thuy phan té bao hiéu qua ma con
cung cap thém kali — mot nguyén t6 dinh dudng thiét yéu cho ciy trong, dong thoi khong gay doc hai nhur
mot s6 dung méi hitu co (Kim et al., 2025) [3], Pao Qudc Hung va cong su, 2018 [4]). Pay 1a Iy do chinh
dé nghién ctru lya chon KOH 1am dung moi chiét.

Khoang trong cta nghién ciru hién nay 14 thiéu cac dir liéu thuc nghiém danh gia hiéu luc dich chlet
tu Porphyra vietamensis chiét bang dung moi KOH trén céy rau an 14 ngan ngay — von la nhom cay trong
¢6 tdc d6 sinh truong nhanh, d& quan sat va co gia tri kinh té cao. Trong nghién ctru nay, cy cai xanh
(Brassica juncea) va dén tia (Amaranthus tricolor) dugc chon 1am ddi twong thi nghiém khéng chi vi phd
bién trong san xuat nong nghiép ma con mang dic diém sinh 1y khac nhau: cai xanh 1 cdy C3, dén tia 13
cdy C4. Viéc lya chon nay cho phép danh gia hiéu lyc cua dich chiét rong mut trén hai nhém cay c6 co ché
quang hop khac biét, tir d6 cung cép dir liéu hitu ich cho viéc phat trién phan bén sinh hoc phu hop véi ting
nhom cay trong.

Tl nhitng co s trén, nghién ctru dugc thuc hién nham khao sat bude dau hiéu luc cta dich chiét rong murt
(Porphyra vietamensis), chiét bang dung mdi KOH, ddi vé6i sinh trudng cua ciy cai xanh va ciy dén tia.
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Két qua nghién ctu s€ gop phan cung cap dit liéu thyc nghiém cho viéc phat trién phan bon 14 sinh hoc tir
rong bién theo huéng chuyén biét hoa cho timg nhom cay trong.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Chiét rong mirt (Porphyra vietamensis) bing dung mdi kali hydroxit

Vit liéu: Khoang 10 kg rong mut (Porphyra vietamensg’s) duogc thu hai tai vung bién Khanh Hoa, sau d6
duoc phoi kho dudi anh nang ty nhién va bao quan ¢ di€u kién nhiét do phong (25-30°C).

Hoa chdt: kali hydroxit (KOH 85%, Xilong, Trung Qudc); axit acetic (CHsCOOH, 99,5%, Xilong, Trung
Quoc)

Dung cu chinh: micropitte, nhiét Ké, ray, coe thuy tinh

Thiét bi chinh: may do pH, may khuéy cong suét cao tu ché tao, bé dn nhiét, can k¥ thuat

Phirong phdp chiét rong mirt: Can 400 g rong mut (Porphyra vietamensis), rira rong bang nudc, roi thai
mong 5 — 10 mm. Thém 1000 ml nudce cat, 30,5 ml axit axetic, khuéy o 55°C trong 100 phut, loai bo dich
va rira rong bang nudc cit. Sau do, thém 1000 ml nudc cat, 29,407 ¢ KOH 85%, khudy ¢ ¢ 75°C trong 120
phut, loc 14y dich qua rdy. Didu chinh d6 pH vé 6,8 bing axit acetic. Phan tich ham lugng Nito tong sb,
P>Os hitu hiéu va K>O hitu hiéu. Dich chiét thu duoc (SE) duogc thtr nghiém hiéu luc trén cay cai xanh
(Brassica juncea (L.) Czern. et Coss.) va cay dén tia (dmaranthus tricolor). Quy trinh chiét xuat dugc tham
khao va didu chinh tir nghién ctru cia Mohamad et al. (2020) [5] va Shan et al. (2016) [6], dam bao thu
duge dich chiét c6 ham luong N, P, K phui hop dé thir nghiém 1am phan bon sinh hoc.

Phirong phdp phap phan tich ham lwong chat hitu co, N tong s6, P20s hitu hiéu, KO hitu hiéu: Mau dich
chiét dugc phan tich ham luong chit hitu co, N tong 50, P,Os hitu hiéu, K»O hiéu tai Vién Khoa hoc K§ thuat
Néng nghiép mién Nam & dia chi 121 Pudong Nguyén Binh Khiém, Phuong Pa Kao, Quan 1, Thanh phd H)
Chi Minh. Phuong phép phan tich ham luong chét hitu co theo TCVN 9294-2012, N téng s6 theo TCVN
8557-2010, P>Os hiru hi¢u theo TCVN 8559-2010 va K>O hiru hi¢u theo TCVN 8560-2018. Phuong phap
phén tich dugc cong nhan VILAS (ISO/IEC 17025-2017) va phuong phap thir dugc Cuc Bao vé Thuc vat chi
dinh.

Noti thye hi¢n: Phong Cong nghé sinh hoc thyc vét, Truong Dai hoc Cong nghiép Thanh phd H6 Chi Minh,
12 Nguyen Vian Bao, Phuong 1, Quan Go Vap, Thanh pho H6 Chi Minh.

2.2. Thir nghiém hiéu lwc dich chiét rong mirt (Porphyra vietamensis) d6i véi ciy cai xanh (Brassica
juncea (L.) Czern. et Coss.) va ciy dén tia (dmaranthus tricolor)

Poi twong nghién ciru: Cay cai xanh (Brassica juncea (L.) Czern. et Coss.) va ciy dén tia (Amaranthus
tricolor)

Bé tri thi nghiém: Thi nghiém c6 4 nghiém thirc, bao g6m~phun nudce, phun dich chiét rong mut (Porphyra
vietamensis) 6 ml (SE06), 9 ml (SE09) va 12 ml (SE12). M6i nghiém thirc dugc lap lai 3 1an, twong duong c6
3 6 thi nghiém cho moi nghiém thirc. Dién tich moi 6 thi nghiém 0,42 m? véi chiéu dai 0,7 m x chiéu rong 0,6
m.

Chi tiéu theo déi: chiéu cao cdy, gia tri SPAD la va sinh khoi cay

Vi cay dén tia (Amaranthus tricolor): Chiéu cao cdy duogc do 1an dau ngay truée khi phun dich chiét
rong mat (Porphyra vietamensis) lan dau 07/09/2023, do 1an hai 21/09/2023, do 1an ba 28/09/2023 va
do 1an cubi vao liic thu hoach 05/10/2023. Gia tri SPAD 14 dugce do mot 1an vao ngay 28/09/2023. Sinh
khéi cay duoc do khi thu hoach.

Vi céy cai xanh (Brassica juncea (L.) Czern. et Coss.): Chiéu cao cay va gia tri SPAD 14 duoc do lan
déau ngay trude khi phun dich chiét rong mut (Porphyra vietamensis) lan dau 19/10/2023, do lan hai
26/10/2023, do 1an cuoi 02/11/2023. Sinh khoi cdy duge do khi thu hoach 09/11/2023.
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Phuong phap xac dinh gia tri SPAD la: Ham lugng chlorophyll trong 14 dugc phan anh thong qua gia tri
SPAD (Soil and Plant Analyzer Development). Gia tri SPAD dugc bang may do chlorophyll, model
SPAD-502plus, hang Konica Monilta, san xuat tai Nhat Ban.

K¥ thuét phun dich chiét rong mut (SE): Pha loang dich chiét rong murt 6 ml, 9 ml, 12 ml véi 16 lit nuée
twong g cho SI:I dung nghiém thirc SE06, SE09, SE12. Phun déu 1én toan cay, didc biét ¢ hai mat 14, 7
ngay phun mot lan.

Thoi gian thir nghiém:
Véi cay dén tia (Amaranthus tricolor): trong tir ngay 01/09/2023 va thu hoach ngay 05/10/2023
Vi ciy cai xanh (Brassica juncea (L.) Czern. et Coss.): trong tir ngay 12/10/2023 va thu hoach ngay 09/11/2023

Pia diém thuc hién: Nha mang chuyén san xuit va cung cdp rau 6n dinh cho thi truong cua vuon ho gia
dinh 6ng Chung Puc Hién ¢ dia chi Ap 1, Xa Pham Vian C6i, Huyén Cu Chi, Thanh phd H6 Chi Minh.

Phan tich théng ké: Dit liéu thi nghiém thu thap dugc dugc nhap vao phﬁn mém Microsoft Excel. Dit liéu
dugc xtr 1y trén phan mém RStudio. Phan tich su khac biét gid tri trung binh bing One-way ANOVA va so
sanh nhiéu nghiém thirc (multiple comparisions) bang phuong phép sai khac ¢6 y nghia nhé nhit ctia Tukey
(Tukey’s LSD) véi o = 0,05.

3. KET QUA NGHIEN CU'U

3.1. Anh huéng cia dich chiét rong mit (Porphyra vietamensis) dén sinh truwdéng ciy cai xanh
(Brassica juncea (L.) Czern. et Coss.)

Sau 7 ngay trong, chiéu cao ciy cai xanh (Brassica juncea (L. ) Czern. et Coss.) duoc do 1an d4u tién ngay
truée khi phun dich chiét rong mat (Porphyra vietamensis). O thoi diém nay, chiéu cao cdy — mot trong
nhitng chi tiéu phan anh strc khoé sinh trudng ban dau ciia cdy — c6 su bién dong tuong dbi 16n trong khoang
12-19 cm (Bang 3.1). Piéu nay giy anh huong dén viéc danh gia hiéu luc cua dich chiét rong mut, va 1a
kho khan thuong gip trong nhidu nghién ctru thir nghiém trén thuc vat. Theo nghién ctru ciia Arioli et al.
(2015) [7], su bién dong sinh trudng trude xir 1y 1a yéu td can kiém soét chit dé danh gia hiéu qua thuc su
ctia dich chiét rong bién.

O 16 d6i ching phun nudée, chidu cao cay va gia tri SPAD 14 (phan anh muc do xanh 14 va gian tiép 1a ham
luong diép luc) tai thoi diém trude xtr ly déu cao hon so véi cac 16 duge phun dich chiét rong mut (Bang
3.1va 3.2, Hinh 3.1 va 3.2). Piéu nély cho thdy cay & 6 ddi chimg c6 loi thé sinh truong ban dau, c6 thé 1am
suy giam d6 chénh léch két qua gilta dbi chirng va cac nghiém thirc xir 1.

Hién tuong nay ciing timg duoc dé cép trong nghién ctru cia Khan et al. (2009) [8] khi thur nghiém dich chiét
rong bién Ascophyllum nodosum trén céc loai rau mau, trong d6 bién dong chiéu cao va chi s6 SPAD trudc khi
xir Iy c6 anh hudng dang ké dén viéc phan tich két qua. Do do, trong cac lan phun sau va do luong tiép theo, can
danh gia xu hudng thay doi tuong dbi theo thoi gian dé xac dinh anh huéng thyc su cua dich chiét.

Bang 3.1. Chiéu cao cdy cai xanh (Brassica juncea (L.) Czern. et Coss.) ngay tru6e khi phun dich chiét
rong mut (Porphyra vietamensis) lan dau (sau trong 7 ngay, 19/10/2023)

Nghiém thire Ch‘iéu cao ciy sau Th:?'}p Cao bg léch Sai §6
trong 7 ngay, cm nhat nhat chuan chuan
Phun nuédc 15,75* 13,00 19,00 1,98 0,59
Phun SE 6 ml 14,11 12,00 16,00 1,62 0,56
Phun SE 9 ml 14,00° 12,00 15,00 1,20 0,59
Phun SE 12 ml 14,13% 12,00 17,00 1,81 0,59

Céc chir céi (a, b) trong ciing cot thé hién sy sai khac c6 ¥ nghia thong ké 0=0,05.
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Hinh 3.1. Chiéu cao ciy cai xanh (Brassica juncea (L.) Czern. et Coss.) ngay trudce khi phun dich chiét
rong mut (Porphyra vietamensis) lan dau (sau trong 7 ngay, 19/10/2023): Phun nuéc, Phun dich chiét rong
mut (Porphyra vietamensis) 6 ml (SE06), 9 ml (SE09), 12 ml (SE12)

Bang 3.2. Gia tri SPAD la cay cai xanh (Brassica juncea (L.) Czern. et Coss.) ngay truée khi phun dich
chiét rong mut (Porphyra vietamensis) 1an dau (sau trong 7 ngay, 19/10/2023)

Nghiém thire | Gia tri SPAD la sau trong 7 Th?'}p Cao bo lé;ch Sai §6
ngay nhat nhat chuan chuan
Phun nudc 31,64° 29,30 35,90 2,02 0,80
Phun SE 6 ml 28,83° 25,60 33,30 2,59 0,76
Phun SE 9 ml 30,00% 26,00 31,60 1,86 0,80
Phun SE 12 ml 28,71° 25,10 32,80 2,48 0,80

Céc chir céi (a, b) trong ciing cot thé hién sy sai khac c6 ¥ nghia thong ké 0=0,05.
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Hinh 3.2. Gia tri SPAD 14 céy cai xanh (Brassica juncea (L.) Czern. et Coss.) ngay trude khi phun dich
chiét rong mut (Porphyra vietamensis) lan dau (sau trong 7 ngay, 19/10/2023): Phun nudc, Phun dich chiét
rong mut (Porphyra vietamensis) 6 ml (SE06), 9 ml (SE09), 12 ml (SE12)
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Ca chiéu cao cdy va gia tri SPAD 14 cay cai xanh khong khac nhau c6 y nghia théng ké tai thoi
diém trude xir Iy (Bang 3.3). Tuy nhién, sau khi phun dich chiét rong mt (SE), ¢ hai chi tiéu nay
déu co su thay doi 16 rét. Cu thé, chiéu cao cay va gia tri SPAD 14 ting dang ké tai cac thoi diém
7va 14 ngay sau xu ly (Bang 3.4, Hinh 3.3, Hinh 3.4). Sy thay d6i nay chu yéu xay ra o cac nghiém
thirc ¢6 phun dich chiét SE va c6 nghia thng ké so voi dbi chirng phun nudc.

Trude khi xir 1y, cac 6 phun nudc c6 chiéu cao cdy va gia tri SPAD cao hon ¢o ¥ nghia thong ke,

nhung sau lan phun du tién, cac nghiém thirc st dung SE dé co su gia tang dang ké va vuot 1én
80 V01 dbi chimg. Diéu nay cho thay dich chiét rong mit da tac dong tich cuc dén sinh truéng va
strc sdng cua cdy, dic biét 1a trong diéu kién ban dau kém thuén loi hon.

Két qua nay phu hop véi cac bao cao trudc ddy, chiang han nhu nghién ctru cia Rathore et al.

(2009) [9] khi st dung dich chiét rong bién Kappaphycus alvarezii cho cay Brassica oleracea, cho
thdy su gia ting dang ké vé chiéu cao va chi sé SPAD 14 sau céc 1an xur ly. Tuong ty, Sivasankari
et al. (2006) [10] cling ghi nhén su cai thién o rét cac chi ti€u sinh trudng & cay rau khi phun dich
chiét rong bién, dic biét trong giai doan sinh trudng sém.

Do d6, ¢ thé khing dinh rang dich chlet rong mut (Porphyra vietamensis) khong chi cai thién
chiéu cao va mirc d6 xanh ctia 14 (chi s6 SPAD) ma con c6 tiém niang (mg dung lam ché pham sinh
hoc trong canh tac rau cai xanh.

Bang 3.3. Chi’éu cao cdy va gia tri SPAD 14 c@y cai xanh (Brassica juncea (L.) Czern. et Coss.) sau khi
phun dich chiét rong mut (Porphyra vietamensis) lan dau 7 va 14 ngay

Nghiém thitc | Sau phun SE lin du 7 ngay, Sau phun SE lin dau 14 ngay,
26/10/2023 02/11/2023

Chiéu cao ciy, Gia tri Chiéu cao ciy, cm Gia tri

cm SPAD SPAD

Phun nudc 18,13% 26,78 21,13* 27,81%
Phun SE 6 ml 17,00* 29,57* 19,78 27,80°
Phun SE 9 ml 16,50° 29,75° 19,75° 28,80°
Phun SE 12 ml 19,25? 29,78* 21,75% 28,412

Céc chir cai (a, b) trong ctng cot thé hién su sai khac c6 y nghia thong ké a=0,05.

Bang 3.4. Thay doi chiéu cao cdy va gia tri SPAD 1a cay cai xanh (Brassica juncea (L.) Czern. et Coss.)
sau lan phun dich chiét rong mut (Porphyra vietamensis) lan dau 7 va 14 ngay

Nghiém thitc | Sau phun SE lin diu 7 ngay, Sau phun SE lin dau 14 ngay,
19 - 26/10/2023 19/10 - 02/11/2023
Thay dbi chiéu | Thay ddi gia | Thay di chiéu cao | Thay déi gia

cao ciy, cm tri SPAD cay, cm tri SPAD
Phun nudc 2,38° -4,86° 5,38° -3,83¢
Phun SE 6 ml 2,89° 0,73* 5,67° -1,03®
Phun SE 9 ml 2,50° -0,25° 5,75° -1,20°
Phun SE 12 ml 5,132 1,06* 7,63* -0,30°

Céc chir cai (a, b) trong ciing cot thé hién sy sai khac c6 ¥ nghia thong ké 0=0,05.
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Hinh 3.3. Thay d6i chiéu cao ciy cai xanh (Brassica juncea (L.) Czern. et Coss.) sau 2 lan phun dich chiét
rong mut (Porphyra vietamensis) (19/10 — 02/11/2023): Phun nudc, Phun dich chiét rong mut (Porphyra
vietamensis) 6 ml (SE06), 9 ml (SE09), 12 ml (SE12)
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Hinh 3.4. Thay d6i gia tri SPAD 14 cay cai xanh (Brassica juncea (L.) Czern. et Coss.) sau 2 1?1’n phun dich
chiét rong mut (Porphyra vietamensis) (19/10 — 02/11/2023): Phun nudc, Phun dich chiét rong mut
(Porphyra vietamensis) 6 ml (SE06), 9 ml (SE09), 12 ml (SE12)

Sinh khéi cdy cai xanh & cac nghiém thirc phun dich chiét SE ciing cao hon déng ké so véi nghiém thirc
phun nuéc (Bang 3.5, Hinh 3.5). Cu thé, khéi lugng ciy & nghiém thire phun SE 12 ml dat 286,67 g/6 thi
nghiém, cao hon ¢ ¥ nghia théng ké so voi ddi chimg chi dat 120,00 g/6 thi nghiém. Két qua nay cho thiy
dich chiét SE c6 hiéu lyuc rd rét trong viée thic day tich lity sinh khéi cta cdy cai xanh (Brassica juncea
(L.) Czern. et Coss.).

Két qua nay twong ddng voi bao céo cua Zodape et al. (2011) [11], khi st dung dich chiét rong
bién Kappaphycus alvarezii cho ciy rau, cing ghi nhén sy gia tang sinh khdi twoi va kho dang ké. Ngoai
ra, theo Khan et al. (2009) [8], cac chiét xuat rong bién giau chat diéu hoa sinh truéng thuc vat, acid amin,
va khoang chat ¢6 vai tro quan trong trong vi¢e thiic day qua trinh quang hop va sinh truéng, tir d6 lam ting
sinh khdi cay trong.
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Nhu vay, két qua nghién ctru khong chi khing dinh hiéu qua cta dich chiét rong mut trong diéu kién thuc
nghiém ma con phu hop véi xu hudng ing dung rong bién lam ché pham sinh hoc trong ndng nghiép hiru
co va bén viing.

Bang 3.5. Khéi luong cdy cai xanh (Brassica juncea (L.) Czern. et Coss.) & nhitng nghiém thirc khi thu
hoach 09/11/2023, g/6 thi nghiém

Nghiém thirc | Sinh khéi (/0 thi nghiém) | Thép Cao Dj Igch Sai s6

nhat nhat chuan chuan
Phun nuéc 120,000 80,00 | 190,00 60,83 35,82
Phun SE 6 ml 216,67 180,00 | 270,00 47,26 27,28
Phun SE 9 ml 166,67 140,00 | 200,00 30,55 17,64
Phun SE 12 ml 286,67 180,00 | 340,00 92,38 53,34

Céc chir cii (a, b) trong ciing cot thé hién sy sai khac ¢ ¥ nghia thong ké 0=0,05.

350
trtm

— Nuwéc

£ SE06

2 300 SE09

= 5 SE12

oy

=

o]

5250

[s2]

(]

o

o

= 200

(o2}

o

>

o)

Q

2150 )
o

=
B3

<

100
Nudc SE06 SE09 SE12

Nghiém thire

Hinh 3.5. Khéi luong cdy cai xanh (Brassica juncea (L.) Czern. et Coss.) ¢ nhiing nghiém thic khi thu
hoach 09/11/2023, g/6 thi nghi€ém: Phun nudc, Phun dich chiét rong mut (Porphyra vietamensis) 6 ml
(SE06), 9 ml (SE09), 12 ml (SE12)

3.2. Anh huwéng cia dich chiét rong mit (Porphyra vietamensis) dén sinh truwomg cdy dén tia
(Amaranthus tricolor)

Tuong tu voi thi nghiém trén cay cai xanh, tinh trang sinh trudng ban dau cua cay dén tia (Amaranthus
tricolor) c6 sy bién dong dang ké, v6i chiéu cao ciy dao dong tir 2—6 cm ngay trudc khi phun dich chiét SE
lan dau (Bang 3.6, Hinh 3.6). Su bién dong nay 1a mot thach thire phd bién trong cic nghién ctru trén thyuc
vat, do anh hudng cua yéu t6 noi tai gidng ciy va didu kién ngoai canh, va da dugc ghi nhan trong cic cong
trinh nghién ctru trudc day nhu cia Khan et al. (2009) [8], hay Craigie (2011) [12], khi danh gia hiéu qua
cac chiét xuat rong bién lén sy sinh tru0’ng ban dau ciia cay trong

Tuy nhién, khac vdi truong hop ciy cai xanh, két qua cho thay chidu cao ciy ngay trude khi phun dich chiét
SE lan de‘iu & cac nghiém thirc phun nudc, phun SE 9 ml va 12 ml khac nhau khong c6 ¥ nghia thong ké.
Diéu nay tao diéu kién thuan loi hon trong viéc danh gia chinh xac anh huong cia dich chiét SE dén sinh
truéng cua ciy dén tia trong cac giai doan tiép theo.
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Bang 3.6. Chi:éu cao cay dél} tia (Amaranthus tricolor) ngay truée khi phun dich chiét rong mut (Porphyra
vietamensis) lan dau (sau trong 7 ngay, 07/09/2023)

Nghiém thitc |  Chiéu cao ciy sau Thip Cao D§ Igch Sai s6
trong 7 ngay, cm nhat nhat chuan chuan
Phun nuéc 3,04° 2,00 4,00 0,61 0,30
Phun SE 6 ml 4,50* 3,00 6,00 0,84 0,30
Phun SE 9 ml 3,75% 2,00 6,00 1,56 0,29
Phun SE 12 ml 2,90° 2,00 3,50 0,52 0,32

Céc chir céi (a, b) trong ciing cot thé hién sy sai khac ¢ ¥ nghia thong ké 0=0,05.

6

. e

)
]

. e

3
<

Chiéu cao cay 07/09/2023 (cm)
4
H
/://7'H

SE06 SE09 SE12

2

Nuwoc
Nghiém thirc

Hinh 3.6. Chiéu cao cay dén tia (Amaranthus tricolor) ngay trudc khi phun dich ch@ét rong mut (Porphyra
vietamensis) lan dau (sau trong 7 ngay, 07/09/2023): Phun nudc, Phun dich chiét rong mut (Porphyra
vietamensis) 6 ml (SE06), 9 ml (SE09), 12 ml (SE12)

Mic du ngay trude khi phun dich chiét SE, cay dén tia giita cac nghiém thirc nghién ctru khong dong déu,
nhung sau khi phun dich chiét SE vao cac thoi diém 14, 21 va 28 ngay, chiéu cao cdy & cic nghiém thirc
phun SE cao hon ¢6 y nghia théng ké so v6i nghiém thirc phun nuéc (Bang 3.7). Cu thé, chiéu cao ciy &
nghiém thirc phun dich chiét SE 9 ml sau khi phun 1an dau 14, 21 va 28 ngay lan luot dat 22,58 cm, 32,83
cm va 40,42 cm — cao hon dang ké va c6 y nghia thong ké so v6i nghiém thirc phun nude.

Dang chii y, chiéu cao cdy & nghiém thirc phun SE 12 ml thap nhit truéc khi phun va sau 14 ngay nhung
lai co su tang truong vuot bac trong giai doan 21 va 28 ngdy, vugt qua nghiém thirc phun nuéc, cho thdy
hiéu Iyc tich lity cua dich chiét rong mut theo thoi gian. Nhitng didu nay cho thay rang dich chiét SE da c6
tac dung tich cuc trong viéc thuc day tang truong chiéu cao ciy dén tia (Amaranthus tricolor).

Két qua nay phu horp voi cac nghién ctru truge do cho thdy chiét xuét tir rong bién co thé kich thich sinh
truong thong qua viéc cung cap phytohormone tu nhién va chét diéu hoa sinh truéng (Khan et al., 2009 [8];

Craigie, 2011 [12]). Viéc chiéu cao cay ting dang ké sau giai doan phun SE goi ¥ rang cac h(yp chat sinh
hoc c6 trong dich chiét rong mut d cai thién qua trinh hap thu dinh dudng, phan chia té bao va phit trién
mo thuc vét — nhitng yéu t6 quan trong anh hudng dén chiéu cao ciy.

Bang 3.7. Chjéu cao cdy dén tia (Amaranthus tricolor) sau khi phun dich chiét rong mut (Porphyra
vietamensis) lan dau 14, 21, 28 ngay (cm)
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phun SE lan dau, | dau 14 ngay, cm, dau 21 ngay, cm, dau 28 ngay, cm,
cm, 07/09/2023 21/09/2023 28/09/2023 05/10/2023
Phun nudc 3,04° 18,54° 25,73° 32,45¢
Phun SE 6 ml 4,50% 21,45° 31,36* 39,27%
Phun SE 9 ml 3,75% 22,58% 32,83¢% 40,42°
Phun SE 12 ml 2,90° 18,00° 27,20° 34,40

Céc chir cdi (a, b, c) trong cung cot thé hién sy sai khac co y nghia théng ké a=0,05.

Ngay trudc khi phun dich chiét SE lan dau, chiéu cao cdy ¢ nghiém thirc phun nuéc khong phai 1a thap
nhat, voi gié tri trung binh 3,04 cm va dao dong tir 2 — 4 cm, trong khi d6 nghiém thirc phun dich chiét SE
12 ml ¢6 muc bién dong tir 2 — 3,5 cm (Bang 3.6; Hinh 3.6). "Tuy nhién, sau khi phun dich chiét SE, su thay
dbi chiéu cao cay ¢ nghiém thirc phun nuéc luén ¢ muc thap nhét so véi cac nghiém thirc phun SE trong
hau hét thoi gian nghién ctru (Bang 3.8). Ngoai trir tuan trude khi thu hoach, cac tuan con lai cho thiy su
gia tang chiéu cao & nghiém thirc phun SE 6 ml va 9 ml cao hon dang ké va c6 y nghia thong ké so véi
nghiém thtrc d6i chimg phun nudc.

Nhirng két qua nay cung cap thém bang ching rang dich chiét rong mut (SE) c6 hiéu qua thuc diy sinh
truong chiéu cao cay dén tia (Amaranthus tricolor). Hiéu qua nay co thé duoc giai thich boi cac thanh phan
hitu co hoat tinh trong rong bién nhu axit humic, auxin tu nhién, cytokinins va gibberellins — von dugc biét
1a c6 kha ning kich thich phan chia té bao, kéo dai té bao va téng hop protein, tir d6 thuc day sinh truong
thuc vat (Zhang & Ervin, 2004 [13]; Khan et al., 2009 [8]).

Két qua nay twong dong voi nghién clru cua Crouch va van Staden (1993) [14], cho thay chlet Xudt rong
bién lam tang sinh trudng va phat trién cua nhiéu loai rau mau. Dleu nay cung co gia thuyet rang dich chiét
SE tir Porphyra vietamensis c6 tiém ning tng dung trong san xuit phin bén sinh hoc nham thiic dy sinh
truong cay trong

Bang 3.8. Thay ddi chiéu cao ciy dén tia (Amaranthus tricolor) sau nhimng 1an phun dich chiét rong murt
(Porphyra vietamensis)

Nghi¢m thirc | Thay doi | Thayddi | Thayddi | Thay doi Thay doi Thay doi
chieu cao chiéu cao chiéu cao chiéu cao chiéu cao chi€u cao
ciy, cm, | cdy, cm, 21- ciy, cm, ciy, cm, ciy, cm, ciy, cm,
07- 28/09/2023 07- 07/09- 21/09- 28/09-
21/09/2023 28/09/2023 | 05/10/2023 05/10/2023 | 05/10/2023
Phun nuéc 15,10° 7,18° 22,68° 29,41°¢ 13,91° 6,73?
Phun SE 6 ml 16,952 9,91° 26,86 34,77% 17,82° 7,91°
Phun SE 9 ml 18,83? 10,25° 29,08? 36,67° 17,832 7,58°
Phun SE 12 15,10° 9,20% 24,30b° 31,50 16,40 7,20°
ml

Céc chir céi (a, b, ) trong cing cot thé hién sy sai khac c6 ¥ nghia thong ké 0=0,05.

Bén canh tac dong tich cuc dén chiéu cao, dich chiét rong mut (SE) con gitip ting gia tri SPAD 1a ciy dén
tia (Amaranthus tricolor), phan 4nh ham lwong diép luc va tinh trang dinh dudng cta l4. Sau 1an phun SE
dau tién duoc 21 ngay, gia tri SPAD 14 & nghiém thirc phun nudc 1a thip nhat (39,04), thap hon c6 y nghia
thong ké so voi nghiém thirc phun SE 6 ml (44,94) va SE 9 ml (43,03) (Bang 3.9; Hinh 3.7). Sy gia ting
nay cho thiy dich chiét SE gop phan cai thién tinh trang quang hop va sinh trudng cua cay théng qua viée
thac day tong hop diép luc.

Két qua nay phu hop voi nhan dinh ctia Blunden et al. (1997) [15], rang cac chiét xuit rong bién giau vi
chat va hormone thuc vat tu nhién c6 thé lam ting tong hop chlorophyll va hoat dong quang hop. Ngoai ra,
nghién ciru cuia Kumar va Sahoo (2011) [16] ciing ghi nhan rang SPAD ting dang ké khi phun ché phim
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chiét rong bién 1én mot sb cdy trong nhu rau bina va ca chua. Do d6, két qua ctia nghién ctru nay da gop
phan bo sung thém dan li€u thuc nghi€ém cho thdy ti€ém ning cua dich chiét SE tu Porphyra
vietamensis trong tng dung ndong nghi€p sinh hoc, gop phan nang cao chat luong va hiu suat sinh truéng
cay dén tia.

Bing 3.9. Gia tri SPAD la cay dén tia (Amaranthus tricolor) 21 ngay sau khi phun dich chiét rong mut
(Porphyra vietamensis) lan dau (28/09/2023)

Nghiém thirc Gia tri SPAD la Thap | Caonhat | DJléch Sai s6
28/09/2023 nhit chuin chuén
Phun nuéc 39,04¢ 29,20 52,10 7,17 1,36
Phun SE 6 ml 44,94 39,70 49,30 2,93 1,36
Phun SE 9 ml 43,03 38,10 47,60 2,85 1,30
Phun SE 12 ml 40,07 34,00 44,60 3,65 1,42

Céc chir cdi (a, b, c) trong cung cot thé hién sy sai khéc co y nghia théng ké 0=0,05.
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Hinh 3.7. Gi4 tri SPAD 14 cay dén tia (Amaranthus tricolor) 21 ngay sau khi phun dich chiét rong mut
(Porphyra vietamensis) 1an dau (28/09/2023): Phun nuéc, Phun dich chiét rong mut (Porphyra vietamensis)
6 ml (SE06), 9 ml (SE09), 12 ml (SE12)
Khéi lugng cdy dén tia (Amaranthus tricolor) ghi nhan sy bién dong 16n, dao dong tir 4,80 — 29,00 g/cay
(Béang 3.10; Hinh 3.8). Trong d6, khbi lugng cdy & nghiém thirc phun nudc bién dong tir 4,80 — 14,30 g/cay,
v0i gia tri trung binh la 8,65 g/cay, thap hon c6 y nghia thong ké so vdi cac nghiém thirc phun dich chiét
SE 6 ml va 9 ml. Didu nay cho thiy dich chiét rong mut (SE) dé 1am tang dang ké sinh kh01 cay dén tia.
Két qua nay nhét quan voi cac nghién ctru trude day vé tac dung tich cuc cua chiét xuat rong bién dbi véi
nang suat sinh khoi cia cay trong. Theo Crouch va van Staden (1993) [17], dich chiét rong bién chira cac
hormone thuc vt nhu auxin va cytokinin tu nhién c6 kha ning kich thich sinh truéng thuc vat, ting toc do
phan chia té bao va kéo dai té bao, tir d6 gia ting sinh khdi. Ngoai ra, nghién ctru ciia Shukla et al. (2019)
[18] ciing cho thy chiét xuét rong bién khi phun 1én ciy rau dén (Amaranthus spp.) gitp ting dang ké khdi
luong tuoi va kho so voi dbi chimg khong xir 1.
Tir d6, c6 thé két luan rang dich chiét tir Porphyra vietamensis c6 tiém ning ing dung nhu mot ché pham
sinh hoc than thién v&i méi trudng dé ting ning suit cay dén tia trong san xuat ndng nghiép hitu co hoic
nong nghiép bén viing.
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Bang 3.10. Khéi lugng cdy dén tia (dmaranthus tricolor) khi thu hoach 05/10/2023

Nghiém thirc Sinh khoi (g/ciy), Thép Cao bo léch Sai §6
05/10/2023 nhat nhat chuan chuan
Phun nuéc 8,65¢ 4,80 14,30 3,03 1,12
Phun SE 6 ml 13,452 9,90 17,70 2,50 1,12
Phun SE 9 ml 12,85% 7,00 29,00 5,88 1,07
Phun SE 12 ml 9,72% 8,10 11,70 1,37 1,17

Céc chir cdi (a, b, c) trong cung cot thé hién sy sai khéc co y nghia théng ké 0=0,05.
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Hinh 3.8. Khéi lugng cy dén tia (dmaranthus tricolor) khi thu hoach 05/10/2023: Phun nu6c, Phun dich
chiét rong mut 6 ml (SE06), 9 ml (SE09), 12 ml (SE12)

Két qua nghién ctru cho thay dich chiét rong mut (Porphyra vietamensis) c6 anh huong tich cuc 13 rét dén
sinh truong cua hai loai cdy dai dién cho nhom thuc vat C3 (cai xanh) va C4 (dén tia). O cac chi tiéu nhu
chiéu cao cdy, murc tang trudng chiéu cao, gia tri SPAD 14 va khdi luong cy, cac nghiém thirc phun dich
chiét SE déu cho két qua cao hon cé y nghia thong ké so véi nghiém thirc phun nudce. Nhing két qua nay
phu hop véi nhiéu nghién ciru trudc day vé hiéu qua cua dich chiét rong bién ddi véi sinh trudong va ning
suét cdy trong nhu mia (Diwen et al., 2021) [19], ngd (Trivedi et al., 2018) [20], ddu tiy (Alam et al., 2013)
[21], ca chua (Ali et al., 2016) [22].

Mot trong nhitng nguyén nhan dan dén hiéu qua nay 1 do dinh dudng va hoat chét sinh hoc c6 trong dich
chiét rong bién. Cay c6 thé hip thu tdi 95% dinh dudng qua 14, so v6i chi 45-50% khi bon dét (Bui Huy
Hién va cong su, 2013) [23]. Trong dich chiét rong mut sir dung & nghién ciru nay, cc thanh phan N, P2Os,
K0 va chit hitu co di duoc phan tich va cho thay kha ning cung cap dinh dudng truc tiép. Ngoai ra, cac
tai liéu ciing ghi nhén rong bién chta nhiéu chit c6 hoat tinh sinh hoc nhu polysaccharide (Vera et al.,
2011) [24], phytohormone (Yalgin et al., 2019) [25], betaine (MacKinnon et al., 2010) [26], polyphenolic
(Cotas et al., 2020) [27], va amino acid (Pangestutl & Kim, 2015) [28] 1a nhiing thanh phan c6 thé gop phan
vao viéc kich thich sinh trudng, ting strc dé khang va kha nang thich nghi cua céy trong.

Tuy nhién, hiéu qua str dung dich chiét rong bién con phu thuge vao nhiéu yéu to nhu loai cay trong, diéu
kién ngoai canh, phuong phap phun, va dic biét 1a chat luong dich chiét. Cac yeu t6 nay chiu anh huéng
boi loai rong bién str dung, k¥ thuat thu hai va phuong phap chiét tich. Do do, can c6 thém cac nghién ciru
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sau hon d¢ toi uu héa quy trinh san xuat, xac dinh thanh phan hoat tinh chinh, ciing nhu danh gi4 hiéu qua
trén dién rong va trong dicu kién canh tac thuc té.

4. KET LUAN

Dich chiét tir rong mirt (Porphyra vietamensis) bang phuong phap chiét sir dung dung méi kali hydroxit ¢6
hiéu lyc tich cuc dbi vai sinh truong va phat trién cay cai xanh (Brassica juncea (L.) Czern. et Coss.) va
ciy dén tia (Amaranthus tricolor). Phun qua 1a dich chiét tir rong mit 1am ting dang ké chiéu cao cay, gia
tri SPAD 14 va sinh khdi cdy & ca cdy cai xanh va cdy dén tia. Cu thé, & cdy cai xanh, chiéu cao cay tai
nghiém thirc phun dich chiét SE 12 ml sau 28 ngay ting lén 19,2% so v&i nghiém thirc phun nudc, gia tri
SPAD 14 ciing cao hon dang ké, dat 47,8 so voi 40,5 & nghiém thirc phun nude. Tuong tu, & cay dén tia,
chiéu cao ciy & nghiém thirc phun dich chiét SE 9 ml sau 28 ngay ting 25,3% so voi nghiém thirc phun
nudc, va gia tri SPAD 14 ¢ nghiém thic phun SE 6 ml dat 44,94, cao hon so v6i 39,04 ¢ nghiém thirc phun
nude. Sinh khéi ciy cai xanh va cdy dén tia ciing ¢6 su cai thién rd rét, ddc biét 1a ¢ nghiém thirc phun SE
12 ml v6i khéi lugng cay cai xanh dat 286 ,67 g/6 thi nghiém va cay dén tia dat 29,00 g/cay.

bay la co s¢ khoa hoc quan trong cho viée tiép tuc nghién ctru ng dung phuong phap chlet su dung dung
moi kali hydroxit trong chiét rong muit 1am phan bon la. Cling can nghién ctru ky thém vé thanh phan dich
chiét bao gom thanh phan céc loai amino acid, méot sd chét kich thich sinh truong thuc vat va so sanh véi
phuong phap chiét nuge néng dé 1am co s6 khoa hoc cho viéc ung dung loai dich chiét nay trong tao ché
pham phan phun 14 chuyén dung.
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INITIAL STUDY ON EFFECT OF SEAWEED EXTRACT FROM Porphyra vietamensis
ON Brassica juncea (L.) Czern. et Coss. AND Amaranthus tricolor
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Abstract: Seaweed extracts have been increasingly studied for their potential in foliar fertilizer production
due to their ability to promote plant growth. This study initially investigated the effect of extracts
from Porphyra vietamensis, obtained using potassium hydroxide solution, on the growth of Brassica
juncea (L.) Czern. et Coss. and Amaranthus tricolor. The experiment for each plant species included four
treatments: water spray (control), and foliar application of seaweed extract at doses of 6 ml (SE06), 9 ml
(SE09), and 12 ml (SE12). The results showed that seaweed extract positively impacted plant height, leaf
color (SPAD value), and biomass, particularly at appropriate doses. Plant height, SPAD value, and biomass
of Brassica juncea (L.) Czern. et Coss. were significantly higher in the 12 ml seaweed extract treatment
compared to the control (water spray). Similarly, plant height, SPAD value, and biomass of Amaranthus
tricolor were also higher in the 6 ml and 9 ml seaweed extract treatments compared to the water spray
control. This study provides a foundation for developing foliar fertilizers from seaweed extract using
potassium hydroxide as the solvent and suggests further research into the active compounds in the extract
for specialized applications for different plant species.

Key words: seaweed extract, Porphyra vietamensis, Brassica juncea (L.) Czern. et Coss., Amaranthus
tricolor, potassium hydroxide
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