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SUMMARY
FOLIAR FERTILIZER BASED ON OLIGOCARRAGEENAN FROM KAPPAPHYCUS
ALVAREZII: EFFECTS ON PLANT GROWTH AND CROP YIELD

This study presented the results of an investigation into the effects of carbohydrate concentrations in foliar
fertilizer TNO6-1 on the growth, performance, yield components, and overall productivity of maize and
coffee plants. The biological compound - oligocarrageenan - used as a foliar fertilizer was derived from the
hydrolysis of Kappaphycus alvarezii algae through an enzymatic process utilizing Viscozyme L in
combination with ascorbic acid as an catalyst. Solutions containing oligocarrageenan (OCs) at varying
concentrations demonstrated differential impacts on plant growth and yield parameters. Specifically, a
concentration of 100 ppm yielded the most favorable results for plant height, ear kernel number, and yield in
maize. Conversely, for coffee plants, optimal yield and seed quality were achieved with OCs concentrations
of 150 or 200 ppm. Additionally, the findings indicated that the foliar fertilizer formulation containing
oligocarrageenan exerted a direct positive influence on plant health and development, as evidenced by
improved nutritional balance, enhanced root system development, and increased resilience to environmental
stress, ultimately leading to higher crop quality.

Keywords: TN06-1, Kappaphycus alvarezii (Doty) Doty, oligocarrageenan, OCs, foliar fertilizer.

1. MO PAU Rong bién — ddc biét 1a Kappaphycus
alvarezii (rong sun) — dugc nudi trong
phd blen tai nhidu ving bién Viét Nam,
nhung van chua duoc khai thac hiéu qua
cho myc dich nong nghiép. Céc chiét xuat
tir rong bién di duoc chimg minh c6 kha
nang thic day sinh truong, tang cuong
mién dich va cai thién ning suat cay trong
[1,2]. Dich chiét tur rong sun K. alvarezii
chita nhiéu khoang chéat, hop chét
amonium béc bén va cac polysaccharide
hoat tinh nhu kappa carrageenan, von co
thé dugc cit mach dé tao thanh
oligocarrageenan — mét chit kich thich
sinh truong sinh hoc ty nhién [3-6].

Trong bdi canh nén nong nghiép Viét
Nam dang ddi mat voi thach thirc kép la
duy tri nang suat va giam thleu tac dong
tiéu cuc dén moi truong, nhu cau vé cac
giai phap phan bon sinh hoc ngay cang tro
nén cap thiét. Theo thong ké ctia Bo Nong
nghiép va Phat trién nong thon (nay 1a Bo
Noéng nghiép va Moi truong), mdi nim
Viét Nam st dung khoang 11 tri€u tan
phan bon vd co, trong do6 hon 50% co
nguy co that thoat ra méi truong do bén
khong hop 1y. Viéc lam dung phan bon
hoa hoc kéo dai da dan dén tinh trang suy
thoai dat, 6 nhiém ngudn nudc va ton du

hoa chit trong nong san, gy anh hudng Oligocarrageenan dugc biét dén voi vai
nghiém trong dén suc khde cong dong va tro cai thién hap thu dinh dudng, thuc day
chat lugng san pham xuat khau. qua trinh thy phén, phat trién qua va ting
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cudng kha ning khang bénh cho ciy trong
[7-9]. Cac nghién ctru trén Thé giéi da
buéc dau ching minh hiéu qua sinh hoc
cua oligocarrageenan, tuy nhién tai Viét
Nam, tmg dung thuc té cta hop chét nay —
dic biét dbi voi cay ngd va cay ca phé —
van con han ché. Cho dén nay, chua cé
nhiéu cong bd khoa hoc trong nudc dé
cap cu thé dén hibu qua coa
oligocarrageenan d6i vé6i cac loai cay
trong chu luc ndy trong diéu kién canh tac
dia phuong.

Trong nghién cGu nay, dich chiét
oligocarrageenan tao thanh tor qué trinh
thiy phan carrageenan bing enzyme
Viscozyme L két hop véi acid ascorbic
duoc khdo sat anh huong dén su sinh
trudng, cac yéu to cau thanh nang suat va
nang suét thuc té cta cdy ngd va ca phe.
Thi nghiém duoc thuc hién trong diéu
kién thuc dia nham danh gia tiém nang
tmg dung ché pham sinh hoc tir rong sun
trong san xuat nong nghiép.

Két qua nghién ctru duoc ky vong sé dong
gop vao vi¢e xay dung cac giai phap phan
bon sinh hoc ndi dia hiéu qua, gop phan
thay thé dan phan bon hoa hoc, bao vé tai
nguyén dat va nudc, dong thoi phu hop
v6i chién lugc phat trién noéng nghiép
xanh — sach — hitru co ma Viét Nam dang
huéng t6i trong giai doan chuyén doi
nong nghiép bén ving.

2. VAT LIEU VA PHUONG PHAP
2.1. Vat liéu

Phén bon 14 TNO06-1 chua
oligocarrageenan diéu ché tir rong sun
Kappaphycus alvarezii (Doty) Doty theo
quy trinh dugc bao ho tai Béng doc quyén
Giai phap hitu ich s 2902.

Pbi tuong khao nghiém: cay ngo glong
F1 SSC557 (san pham cua cong ty Cb
phan gidng cay trong mién Nam), tai xa
Dién Pong, huyén Dién Khanh, tinh
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Khanh Hoa; va cay ca phé vdi (Coffea
robusta) 15 nam tudi tai km 59 Huyén
EaKar, tinh bak Lak.

2.2. Diéu ché phan bén 14 TNO6-1 tir
rong sun bang phuong phap enzyme
ket hop acid

Piéu ché phan bon 14 TNO6-1 chua
oligocarrageenan theo quy trinh da duoc
Cuc S¢ hitu tri tu¢ cip bang doc quyen
Giai phap hiu ich s6 2902 (Quyét dinh
cip bang: 6915w/QDB-SHTT, ngay
26/412022).

Xu ly rong bang cach ngdm vao nudc
may trong 20-30 phat, vira ngdm via
khudy tron nham rra man va giam bét
luong tap chat bam trén rong. Sau dé rong
duoc sdy khd ¢ 60 °C cho dén khi dat do
am 10-15 %, rong dugc xay thanh bot dé
chuan bi cho qua trinh thuy phan. Thanh
phan hoa hoc cua rong dugc xac dinh, bao
gom: carbohydrate chiém 65,15 + 0,68 %,
tro 15,75 + 0,19 %, do am 12,73 + 0,32
%, protein 5,72 + 0,89 % va lipid 0,65 +
0,25 % (Tinh theo ty 1& phan trim (%)
trong luong kho; Gia tri co nghia + sai s6
chuan) [10].

Hoéa chat sir dung trong nghién ciu bao
gom acid ascorbic (CgHgOs), Viscozyme
L, H,0,, KOH va mét sé hda chat khac.
Céac hda chat déu dam bao do tinh sach su
dung trong phan tich.

2.3. Khiao nghiém dién hep trén dong
rufng

Dung dich oligocarrageenan (OCs) vai
céc nong do carbohydrate khac nhau dugc
st dung dé danh gia sy tang truong, hoat
dong sinh ly, cac yeu t6 cAu thanh ning
suat va nang suat ddi véi 02 d6i tuong cay
tréng néu trén.

Péi voi cay ngd: Phuong phap thi nghiém
dién hep duoc thuc hién theo TCVN
12719:2019 vé khao nghiém phan bon
cho cay tréng hang nam; ky thuat khao
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nghiém thuc hién theo quy chuan k§ thuat
quéc gia QCVN 01-56:2011/BNNPTNT.
Cac thiét ké khéi hoan chinh ngau nhién
V6i sau nghiém thac va ba lan lap lai nhu
thé hién trong Hinh 1. Mot khu dat (14 m
x 35 m) duoc chon va chia thanh ba khdi
bang nhau dat tén 1a Khéi 1, Khi Il va
Khéi 111. Mdi khéi dugc chia thanh sau
manh véi khoang cach gitra hai manh la
mot mét dé mdi manh cé dién tich 20 m?
(4 m x 5 m). Sdu nghiém thac phan bén la
chua hoat chat oligocarrageenan véi nong
d6 khac nhau dugc ap dung ngau nhién
cho sau 6 trong moi 16. Moi 6 c6 68 cay
dugc chia thanh bén hang, sao cho méi
hang cé 17 cady. Khoang cach gitra cac cay
khoang 0,25 m. Sau nghiém thic bao
gom: (CT1) chi phun nuéc (dugc ky hiéu
1a dbi chung), (CT2) phun dich chiét phan
bon OCs véi ndng do carbohydrate 1a 50
ppm, (CT3) OCs nong d 100 ppm, (CT4)
OCs néng do 150 ppm, (CT5) OCs nong
d6 200 ppm va (CT6) OCs nong do 250
ppm. Liéu lugng phan bon va cach chim
s6¢c cay trong dugc thuc hién theo TT
41/2014/TT-BNNPTNT; phun udt déu
cay vao budi sang, ché pham duoc pha
lo&ng 300 lan trude khi phun, liéu lugng 6
L/ha cho mdi lan phun; véi 3 lan phun
(Lan 1: ngd c6 4-5 14; 1an 2: ngd c6 7-9 I4;
lan 3: ngd xoin ndn, tac 10 dén 15 ngay
truge trd). Thoi gian khao nghiém: vy hé
thu (gieo vao dau thang 4, thu hoach vao
dau thang 8 nam 2018) va vy dong xuan
(gieo vao dau thang 12, thu hoach vao dau
thang 4 nam 2019); cac diéu kién khao
nghiém duogc gitr nguyén gitra hai vu. Khu
vuc khao nghiém c6 thé nhudng dang dat
pha cat, khi hau néng 4m quanh nim
(nhiét d6 thap nhat khoang 21-22 °C vao
thang 1 va cao nhat dat 32-33 °C vao
thang 5,6 trong nam; thong tin duogc cap
nhat tai website: https://weather-and-
climate.com). Céc yéu t6 cau thanh nang
Suat va nang suét hat duoc danh gia dya
trén huéng dan cua tiéu chuan quéc gia
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(QCVN 01-56: 2011/BNNPTNT). Ham
lwong diép luc va carotenoid tong sé trong
14 duoc xac dinh bang phuong phap cua
Moran, 1982 [11] sir dung may quang pho
UV/VIS; Bé phan tich ham luong NPK,
bot khd cua cac bo phan (1a, than, hat)
dugc acid hoa bang acid sunfuric (H.SOa,
98%) chira 30% H,0,. Ham luong N
trong mau duoc wdc tinh biang phuwong
phdp Kjeldahl; ham lugng K dugc phén
tich bang may quang ké ngon Ira theo
phuong phap cua Cottenie va cong su,
1982 [12]; ham luwgng P dugc phén tich
bang phuong phap so mau (xanh
molypden) [13].
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Hinh 1. Thiét ké thi nghiém di¢n hep doi véi hoat
chat sinh truong phén bén 1a TN06-1 cho céy ngd.
Déi v6i cay ca phé: tién hanh theo quy
pham khao nghiém phéan bén dang hep do
Bo Nong nghiép va Phat trién néng thon
ban hanh tai Théng tu sb 41/2014/TT-
BNNPTNT hudng dan mot sé didu cua
Nghi dinh  202/2013/ND-CP  ngay
27/11/2013 cua Chinh phu vé quan_ly
phan bon. B tri cac thi _nghiém dong
rudng theo so d6 khéi ngau nhién hoan
toan (Randomized Complete Block
design), gdm 6 nghiém thic (twong tu 6
nghiém thirc nhu da trinh bay ¢ trén di
véi cay ngd), ba Ién nhic lai, mdi dién
tich 6 co s& 180m? (Mdi 6 co sO gém 20
cay ca pheé), toan 18 thi nghiém dong déu
vé kha ning sinh truong, thoi gian trong
va cac ky thuat cham bon, thoi gian thu
hai. L0 thi nghiém dugc bé tri theo so d6
khdi ngau nhién hoan toan, gom 6 cong
thiee, 3 1an 13p lai: 6 x 3 = 18 6 co sO Vi
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téng dién tich thar nghiém la 3.240 m?.
Tién hanh phun vao sang sém hoic chiéu,
nhitng ngay troi kho rao, phun wot déu 14
cay; ché pham duoc pha lodng 300 lan
truéc khi phun, lidu luong 6 L/ha cho méi
lan phun; phun 4 lan (lan 1 trugc khi cay
ra hoa 5-7 ngay, lan 2 khi cay bat dau no
hoa ro (khoang 20 ngay sau lan 1), lan 3
cach 1an 2 — 20 ngay va lan 4 céach lan 3 —
60 ngay). Thoi gian thu nghiém: tir thang
2 nam 2018 dén thang 12 nam 2019. Khu
vuc khao nghiém c6 thé nhudng dang dat
xam, dia hinh d6i nui, nhiét do trung binh
khoang 23,7 °C (thong tin dugc cap nhat
tai website: https://vi.wikipedia.org/).

2.4. Xir 1y s6 liéu

S6 lieu dugc xtu ly bang phan mém Excel
Véi hé so tuong quan R > 0,95.

3. KET QUA VA THAO LUAN

3.1. TAc déng cta phan boén la
oligocarrageenan TNO06-1 doi voi sw
sinh trwéng cia cay ngd

Carbohydrate trong phan bon 14 c6 thé hoat
dong nhu mot dang ning lwong bd sung,
gilip cdy ting cudng quang hop, hip thu
dinh dudng va cai thién sinh truong. Két
quéa khao nghiém anh hudng cia cac nong
do carbohydrate khac nhau trong phéan bon
l4 TNO6-1 dén su sinh truong cia cdy ngd,
tién hanh trén hai vu mua (Hé thu va Pong
xuan) dugc biéu dién ¢ Bang 1.

Bing 1. Anh huong ciia phdn bon la TNO6-1 dén sw sinh trudng ciia cdy ngd

conathae  Chiducaocay  Chidu dai bip Z‘;ﬁ“b% Séhang  S6 —
g (cm) (cm) (om) P hatbép  hat/hang abap
Thi nghiém 1: Vu Hé thu, dat pha cat, Dién Khanh, Khanh Hoa
1(PC) 185,30° 18,12° 4,61 12,4° 35,0 434,8°
CT2 201,60° 19,14° 4,76° 12,6" 37,8° 4745
CT3 223,50° 20,34° 5,03¢ 13,2¢ 38,2° 503,2°
CT4 221,40° 20,18° 5,00 13,2¢ 38,0° 500,7°
CT5 213,70¢ 19,744 4,96¢ 12,8° 39,4° 504,1°
CT6 194,40° 19,44° 4,87° 12,4 38,4° 477,0°
Thi nghiém 2: Vu Péng xudn, dat pha cét, Dién Khanh, Khanh Hoa
1(PC) 156,20° 16,13° 3,81° 10,8% 30,8 369,1
CT2 172,94 16,34 4,00% 10,6 32,0° 403,4°
CT3 192,29° 18,88° 4,60° 11,2° 32,3° 427,7°
CT4 189,27° 18,33% 4,38% 11,2° 32,2° 425,7°
CT5 182,75° 17,91% 4,25% 10,8% 33,6° 428,5°
CT6 166,30° 17,13 4,12 10,42 32,7° 405,5

Ghi chi: nhing cong thizc mang chir ¢ cét chi sé danh gid giong nhau 1a gidng nhau, ngueoc lai khac chir 1a

khdc nhau co y nghia ¢ muc tin cgy 95%.

Dt liéu thu dugc phan anh su cai thién
dang ké kha nang sinh truéng cua cay ngo
khi str dung ché pham véi cac cong thirc
khac nhau so vé&i ddi chung (CT1), chiéu
cao cdy va kich thuéc hat thé hién vuot
trQi tai cong thic CT3 va CT 4 ¢ cd hai vu
mua, mic du tong ning suit & vu Pong
xuan thap hon vu Hé thu do diéu kién
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mua vy, nhung hi€u qua cua ché phém
van 1 rét. Két qua nay phu hop voi mot
s6 cong bd trude day trén thé gii, kha
nang sinh trudng cua cay ngd thé hién qua
chiéu cao cay, sb hang/bap, khi luong
100 hat dat tét nhat khi dugc phun ché
phim chira 10% dich chiét rong K.
alvarezii va Gracilaria edulis so vdi cac
ndéng do 2.5; 5,0; 7,5 va 15% (v/v) dich
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chiét rong bién [14]; chiéu cao cdy, dién
tich 14, trong lugng tuoi va kho cua than
va ré cay ngd khi dugc phun véi nong do
20% dich chiét rong ndu Sargassum
crassifolium duoc ghi nhan dat cao nhét
50 v6i cac nong do thir nghiém khéc [15].

Bén canh cac chi tiéu vé& chiéu cao cay,
kich thuéc bip, sé hat/hang va sé hat/bip
thi kha ning hap thu NPK cua cay trong
thé hién tinh trang suc khoe, mirc do phat
trién cua cay, su can bing dinh dudng,
phét trién cua bo ré va kha niang chdng
chiu voi cac diéu kién moi truong. Cac
két qua nghién ctu duoc bao céo trudc
day da chiang minh dich chiét rong bién
gitup tang hormone sinh trudng, cai thién
kha nang quang hop, kich thich phat trién
hé r&, cai thién hap thu dinh dudng ciing
nhu nang cao kha nang chng chiu stress
cua cy trong [14, 16, 17]. Trong nghién

ctru ddng rudng nay, tac dong cua phan
bon 14 TNO6-1 dén kha nang hap thy NPK
trong cac bo phan 14, than va ré cua cay
ngd duoc chi ra tai bang 2.

Két qua khao nghiém cho thdy cd mot
ngudng téi wu vé nong do bd tro cua
carbohydrate giap tang cuong kha nang
sinh truéng cua cdy ngd nhu da duoc
quan sat trong cdc trudng hop ung dung
dich chiét rong bién trén d6i tuong cay
trong cung loai [16, 17]. T4c dung ting
truong toi wu thuong duoc ghi nhan trong
khoang nong do 7 - 20% (v/v) dich chiét
rong bién [14-17], twong ung cac nghiém
thuc CT3, CT4 trong nghién cau nay, va
khi néng d6 dich chiét rong bién vuot
ngudng co thé gay giam hiéu qua do qua
tai mudi/hormone, nhu két qua di thu
duoc tai nghiém thac CT6 trong nghién
ciu.

Bdng 2. Anh hirong Ciia phdn bén la dén kha nang hap thu NPK trong cac bg phdn cua cay ngd

HAap thu NPK (kg/ha) trong cac bo phan cua cay ngd

Codng thac La Than Hat

N P,0s K,O N P,0s K0 N P,0s K0
Thi nghiém 1: Vu Hé thu, dat pha cat, Dién Khanh, Khanh Hoa
1(PC) 59,6° 10,7 66,4° 196° 47 88,4% 136" 108° 68,4°
CT2 67,1° 11,4 68,6° 201" 54 92,6  140° 112° 72,6%
CT3 72,3% 11,8 782*  223* 58 98,2  147° 118° 68,2
CT4 82,1° 12,2 80,4°  264° 572 118,4*  170° 132° 78,4°
CT5 79,3 11,3 68,2 193" 49 88,2° 148 119° 70,2°
CT6 61,5 10,2 66,4 185" 48 86,4° 145 118° 69,8
Thi nghiém 2: Vu Péng xudn, dat pha cét, Dién Khanh, Khanh Hoa
1(PC) 59,6° 10,7 66,4° 196" 47 88,4 136" 108° 68,4°
CT2 67,8 11,8 69,2° 204" 572 94,62 143" 114° 68,6"
CT3 83,6° 12,2 832° 262° 58 117,8*  173° 133° 78,2
CT4 78,1° 11,8 786° 224° 54 92,3%  154° 122° 73,4%®
CT5 72,3* 11,4 68,9° 198" 51 88,6° 148" 120° 71,2°
CT6 62,4° 10,5 68,4 195" 49 88,4° 146" 118° 69,6

Ghi chi: nhing cong thic mang chiz ¢ cét chi sé danh gid giong nhau 1a giong nhau, nguroc lai khéac chir
la khdc nhau cé y nghia ¢ muc tin cgy 95%.
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3.2.Tac dong cua phin boén Ia
oligocarrageenan TNO6-1 doi véi ning
suat cua cay ngo

Qua két qua khao nghiém dién hep cua
phan bon 14 TNO6-1 trén cay ngd dugc
trinh bay ¢ Bang 3, d6i voi Vu Heé thu,
mac du hiéu suat sir dung (HSSD) phan
bon cua cac cong thuc giam dan tr CT1
dén CT6, tuong Gng giam dan tir 5,69
xudng con 0,89 ta hat ngd kho/lit phan
bon, tuy nhién & phan ning suit ting so

v6i d6i chung thi ning sudt ting cao nhat
S0 Vé6i dbi ching thu dugc ¢ 6 co cong
thuc CT3 la 12 ta/ha, twong tmg tang lén
21,41 %; va ning suit ting thap nhat so
vé6i d6i chang 1a cong thic CT6 véi ning
suat tang lén 5,74 ta/ha, twong Gng voi
phan trim ting ning suat 13 10,24 %. Nhu
vay, c6 thé thiy cong thic CT3 cua dong
phan bon TNO6-1 la cong thuc phu hop
dé phun cho cay ngd trén loai dit pha cat
o vu Heé thu.

Bdang 3. Anh huong cia phan bon 14 TNO6-1 thuy phan tir rong sun Kappaphycus alvarezii d@én céc yéu to
Cdu thanh ndng sudt va nang sudt cay ngd

A A 5 A Ning suét

Cong thuc klfarlotirg%négp :farloklrig/(ty)g% m?rrég it ténggso voi BC E'fﬁ; EEZ?I itt)(;nB)

(@) (9) (ta/ha) Talha %
Thi nghiém 1: Vu He thu, dat pha cét, Dién Khanh, Khanh Hoa
1(PC) 131,90 112,60 56,06 - - -
CT2 146,70° 128,60° 63,37 7,31 13,04 5,69
CT3 157,20° 136,60° 68,06 12 21,41 4,67
CT4 154,80° 133,00° 66,80 10,74 19,16 2,78
CT5 153,60° 132,40° 66,04 9,98 17,80 1,94
CT6 143,00 123,20° 61,80 5,74 10,24 0,89
Thi nghiém 2: Vu Péng xudn, dat pha cét, Dién Khanh, Khanh Hoa
1(PC) 112,12 97,96 47,05 - - -
CT2 123,23 108,02° 52,92 5,87 12,48 4,57
CT3 132,05° 114,75° 57,37 10,32 21,93 4,01
CT4 129,26° 111,05° 56,30 9,25 19,66 2,40
CT5 129,33° 111,48° 55,61 8,56 18,19 1,66
CT6 120,12° 103,49" 52,52 5,47 11,63 0,85

Ghi cha: CAc chi s6 mii khdc nhau thé hién su khac biét ¢é y nghia thong ké (P<0,05).

Trong khi d6, & Vu Pong xuin ning suét
tang cao nhat so véi ddi chung lai roi vao
cong thac CT3 Gng Vi phan tram ting
nang suét 1a 21,93 %, hiéu suat s dung
(HSSD) phéan bon cua cbng thuac nay la
4,01 ta hat ngbd kho/lit phan bon. C6 thé
danh gia rang, ¢ cung liéu luong phan bén
|4 nhu nhau, vu Hé thu cho hiéu suit thu
hoach hat ng6 khoé tuong duong so véi vu
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bong xuan, phan trim ting ning suat thuc
thu nam trong khoang 21 %. Céc nghiém
thirc CT2, CT5 déu dat mic ting ning
suit tir 10-21% va thap nhat & CT6 (xap
xi 10%). Nivetha va cong su (2024) da
cong bd két qua tuwong tu, khi phun dich
chiét rong sun K. alvarezii 20% cho cay
ngod di lam ting nang suét Ién 18-26% so
véi d6i ching, va khi phun 2 lan & céc
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giai doan V3 (cay cé 3 14), V5 (cay cd 5
14) da thu dugc niang sudt ting 20% clng
Vvé6i su cai thién chlorophyl, sinh khéi tuoi
va kho cua la cay ngd [18]. Ché pham
chira ham lwong 7,5 — 15 % dich chiét
rong sun ciing thé hién kha ning tang kich
thudc hat twong wng véi muc tang tir 19
dén 34% trén cac loai ngii cdc khac [19].

Dich chiét TNO06-1 voi céc ndng do
carbohydrate khac nhau da c6 tac dong
dén céc yéu té sinh trudong va phat trién
cua cay ngod; cac hiéu tng vé ning suit,
khdi luong hat, diém b&o hoa liéu va co
ché sinh 1y twong dong vai cac cong bd vé
st dung dich chiét rong bién cho cay ngd
cling nhu cac loai cdy ngii cc khac da
dugc cong bd. Ché pham trong nghién
ctu cung cip ning luong qua viéc bd
sung carbohydrate cho cay trong, ting
quang hegp, kich thich hormone sinh
truong, hoat hoa enzyme trao doi chat va

tang sac chdng chiu stress. Co ché nay
gilp cay trong, dic biét 1a ngd, phat trién
toan dién ca vé sinh truong lan ning suét.
Két qua nay khang dinh kha ning phét
trién (ng dung cua ché pham trong thuc
tidn canh tac. Mac du vay, can c6 nhiing
khao sat sau hon vé liéu phun téi wu ciing
nhu danh gia tac dong cua ché pham ddi
v6i hé vi sinh vat dat dé phét huy tiém
ning toan dién hiéu qua cua san pham.

3.3. Tac dong cha phan bon la TNO6-1
doi véi sinh trwéng cly ca phé

Anh huéng cua nong do ché pham TNO6-
1 dén ham luong céc sac t6 quang hop
trong 14 ca phé, kha nang sinh trudng va
phét trién cua cay ca phé thé hién thdng
qua chiéu dai canh du tri, sé canh kho,
téc do ra d6t trong mua mua va luong dét
trén mot canh trong trung binh trong ca 2
nam thi nghiém duoc tom tat tai Bang 4.

Bdng 4. Anh hirong cuia nong do ché phdam dén su sinh truweong cia ca phé

Céc chi tiéu theo doi
Cong | P | pigpiue | PO | carotenoi | Daidai | TOS0™ | ss | canhknos
thuc (rh / b (mg/g (m ? 4 d (mg/g canh du thn dét/canh plant
\ma’g 14 tuoi) 9’9 14 tuoi) trir (cm) g (node) (branch)
14 tuoti) tuoi) (node)
1(PC) | 1,49° | 0,92® 2,42 0,83 34,94° 5,12 7,61 12,33¢
CT2 153" | 0,92° 2,46 0,86° 36,42" 5,51° 8,16" 11,33°
CT3 1,77 | 0,95 2,78 0,091° 40,40° 6,00° 8,30° 10,23%®
CT4 2,01" | 1,03% 3,05° 1,10° 42,40f 6,20¢ 8,53¢ 9,97
CT5 1,97¢ | 1,04 3,01¢ 1,07¢ 41,61° 6,47° 8,97° 10,23%®
CT6 1,60° | 1,01° 2,66" 0,89° 37,63° 6,01° 8,27° 10,50°

Ghi cha: Cac chi s6 mii khdc nhau thé hién s khac biét ¢é ¥ nghia thong ké (P<0,05)

Ham luong diép luc tong va carotenoid
tang 13 rét theo lidu lwong TNO6-1 va dat
cao nhat & nghiém thac CT4-CT5, voi
diép luc téng dat xdp xi 3,05 mg/g va
carotenoid 1,10 mg/g, ting lan luot 26%
va 33% so voi dbi chung CT1. Céc chi
tiéu dai dai canh du trit, tc do ra ddt, sb
d6t/canh déu tang tot nhat & CT4-CT5,
cho thdy ché pham kich thich sy ting
trudng sinh dudng; trong khi chi tiéu canh
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kho giam tai cac cong thic CT3-CT6 so
v6i dbi chung, co thé minh ching cho
viéc chuyén hudng sinh truong tir cdy me
sang qua trinh nuoi tréi. Két qua nay ciing
cho thiy, ché pham sir dung véi cong thirc
CT4-CT5 la lidu téi wu, gitp cdy ca phé
gia tang kha nang sinh trudng sinh dudng
Ian tich Iiy séc t6 - phu hop véi cac cong
dung ting cuong quang hop va phat trién
than canh cua cac thanh phan trong ché
pham. Kha nang kich thich qua trinh sinh
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truong cay ca phé khi st dung cac ché
pham chiét xuat tir rong bién ciing duoc
cdng bd tai cac thir nghiém tuong tu trén
Thé gi6i, chiét xuat rong bién thuong mai
tr rong nau Ascophyllum nodosum thé
hién kha ning tang chiéu dai canh, sé dot
va ning suit ca phé, dic biét dudi didu
kién han héan cua ving trong [20]. Két qua
danh gia tac dong cua dich chiét
nanosilicon va rong bién 1én cay ca phé
Arabica trong diéu kién nhiét do vung
trong ting cao (49,0 £ 0,3°C) da duoc thu
nghiém cho thay viéc két hop nanosilicon
va chiét xuat rong bién gilp cay giir on
dinh kha nang tong hop diép luc trong
diéu kién stress nhiét, ddng thoi tang kha
nang quang hop va can bang khoang [21].

3.4. Tac dong cia ché phim dén ning
suat va chat lwgng hat ca phé

Ché pham TNO6-1 di duogc thu nghiém
véi 6 cong thac (CT1-CT6) nhim danh
gia anh huong cac nong do carbohydrate
khac nhau dén ning suat va chat luong
hat ca phé théng qua cac chi tiéu: khoi
lugng 100 hat twoi, ning suat hat tuoi va
nhan, phan loai hat theo kich thudc (Bang

5). Trong d6, chi tiéu khéi lugng 100 hat
twoi phan anh chat luong va sy phat trién
cua hat, cho thiy chi tiéu nay ting rd rét
tr CT2 dén CTS5, dac biét tai cong thic
CT4-CT5 dat xap xi 133,6 g, ting gan
16% so voi d6i ching, ché pham giup
tang tich liy chat kho va déng déu kich
thudc hat. Két qua ciing cho thay, mac du
khéi legng 100 hat ting nhung khdi lugng
hat tuoi/nhan giam tuwong ung khi ting
dan ndng do carbohydrate tr CT1 dén
CT4, din dén nang suat tong cao hon S0
véi 16 khdng sir dung ché pham (CT1).

Cac nghiém thic CT4 va CT5 cing thé
hién hiéu qua tdi wu vé ca chat luong (c&
hat) va nang suat nhan ca phé. Céng b
cua Reginaldo va cong su (2019) duoc
bdo céo khi tién hanh thi nghiém 6 nam
lién tiép viéc phun chiét xuit rong nau A.
nodosum da 1am ting ning suét trung binh
lén 6 - 14,7 bao (360-880 kg/ha) ddi voi
ca phé giéng Topazio (Brasil) [20] ciing
ghi nhan két qua tuong ung Vvé tac dong
cua dich chiét rong bién d6i véi ning suat
hat ca phé.

Bdng 5. Anh hirong cia nong dg ché phdam dén chat leong va nang sudt ca phé trung binh hai nam

Céc chi tiéu theo doi

Khéi Ning

Trén sang

Cong Khéi Néng % . Trén sang s

thic M99 jionghat  Suét suat - SIS (A3 g6 (10ai1), Tongss 1Y€ 1Ane
100 hat \ Gimhan) (gnhay  an o bigo), (>6,3mm) (%)
twoi(g) (tan/ha)  (tAnsha)  (>7,1mm) '

1(PC) 11551% 4,27 11,19° 2,62 4,217 27,63° 31,84 -

CT2  123,92° 4725° 11,56° 2,72 4,54° 30,37° 34,90 9,63

CT3  12594° 4,17° 11,81° 2,83° 5,12° 30,62° 35,75 12,27

CT4  133,63° 4,11° 12,44° 3,02° 8,71° 31,24° 39,94 25,46

CT5  133,69° 4,13 12,41° 3,00° 8,78° 31,21° 39,98 25,57

CT6 127,97 4,20° 12,41¢ 2,89° 7,58¢ 31,04¢ 38,62 21,29

Ghi chi: Céc chi s6 mil khdc nhau thé hién su khéc biét ¢6 y nghia thong ké (P<0,05)

That vay, nhiéu cong bd trong va ngoai
nudc da ching minh carbohydrate co thé
tham thiu tryc tiép qua 1a va bd sung
ngudn carbon cho cay trong trong diéu
kién stress hodc thiéu anh sang, gilp duy
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tri hodc ting cuong toc do quang hop va
hé hap té bao trong té bao md 14, ting
ham luong chlorophyll va kha nang hip
thu &nh sang, cai thién hiéu suit trao d6i
khi va dan truyén dién tir trong luc lap.
Céc oligosaccharide con hoat dong nhu
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nhirng “elicitor” giup Kich thich enzyme
chuyén héa dam, duong va chét khoang,
giup van chuyén khoang tir 14 vao mach
dan (phloem/xylem) hi¢u qué hon, thlc
day su tong hop cac chit diéu hoa sinh
trudng nhu auxin, cytokinin, gibberellin,
ting hoat tinh cta protein van chuyén
khoang. Nhidu nghién ctru cho thay
carbohydrate va amino acid trong phéan
bon 14 lam tdng hoat tinh cac enzyme bao
vé nhu: SOD (superoxide dismutase),
catalase va peroxidase giup cdy trong
chéng lai stress do nhiét do, khé han, man
va sau bénh [2-4, 19-21].

4. KET LUAN

Qua két qua khao nghiém dién hep trén
ddng ruong, phan bon 1a TNO6-1 tir dich
chiét thuy phan rong sun Kappaphycus
alvarezii  bang phuong phap enzyme
Viscozyme L két hop véi xuc tac acid
ascorbic di tao ra hoat chit cé tac dong
Kich thich sinh truong va nang cao nang
suit ddi vai ca hai loai cay trong duoc thir
nghiém la ngo va ca phé.

Céc chi tiéu vé chiéu cao cay, sb lugng
hat trén bap ciing nhu ning suit cua cay
ngd khi sir dung phan bon 1a TN06-1 déu
vuot troi so voi ddi ching, dac biét trong
d6 cong thuc CT3 (twong Gng nong do
OCs 100 ppm) cho nang suét dat cao nhat.
Két qua khao nghiém ¢ hai vu moa cho
thiy nang suat thu dugc & ca 2 mua déu
cé gia tri twong duong, chung to dong
phan bon 14 TN06-1 khdng nhiing nang
cao nang suat hat khd ma con kich thich
su phéat trién cua cay ngd trong diéu kién
bat lgi (do vu Pong xuan ¢ Dién Khanh,
Khanh Hoa 1a mua kho nén lwong mua rat
han ché, lugng nudc tudi cho cay ngd
thap hon so v&i vu He thu).

Trong khi d6, d6i véi ca phé, nong do
OCs da c6 anh huong nhat dinh dén qué
trinh quang hogp, cuong d6 quang hop,
chiéu dai canh du trit, tbc do ra dét, khoi

135

lwong 100 qua tuoi, ti 1€ tuoi/nhan va
ning suit ca phé, cac ndng d6 OCs 150
ppm va 200 ppm (trng v&i nghiém thic
CT4 va CT5) dwoc khuyén khich Iva
chon.

Quy trinh diéu ché TNO6-1 don gian, rd
rang va hoan toan c6 kha nang cai thién
quy trinh, nang cao quy mo phuc vu san
xuat. Két qua nghién ctru da gop phan
dinh huéng cho nghé nudi trong rong sun;
ddng thoi da lam da dang hoa dau ra cho
rong sun vén di chi dwoc xuit khau
nguyén li¢u thd ra nudc ngoai, gop phan
tich cuc trong thuc day san xuit nong
nghiép hitu co va bén virng. Mic du vay,
dé phét trién kha nang ung dung caa ché
pham, can cé nhitng nghién citu mé rong
khao nghiém trén cac ving sinh thai, ddi
vé6i nhiéu loai cay trong khac. Tang cudng
lien két doanh nghiép — ndng dan — nha
nghién ctu la mét trong nhirng bai toan
can giai quyét trong thoi gian téi nham
phét trién chudi gié tri ctia san pham.

Loi cam on: Cong trinh nay duoc hd tro
tir ngudn kinh phi dé tai “Nghién ciu va
hoan thién cdng nghé san xuat ché pham
phan bon la sinh hoc
giau oligocarrageenan va phén vi sinh
chtc niang tr sinh khéi rong sun
(Kappaphycus alvarezii) nham nang cao
hiéu qua san xuat mot sb cay trong quan
trong (Ca phé, ngb)tai cac tinh Tay
Nguyén”, mi s6 dé tai: TN18/C06, do TS.
Pham Trung San lam chu nhiém.
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