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SUMMARY

EFFECT OF FOLIAR FERTILIZER (FV-01) RECEIVED FROM ALKALINE
WASTEWATER OF AGAR PRODUCTION ON THE DENSITY, MASS AND
YIELD OF TEA BUDS IN HANOI AND THAI NGUYEN

The effect of produced fertilizer (FV-01) from alkaline wastewater of agar production on the density, mass
and yield of tea buds in Hanoi and Thai Nguyen was investigated on a narrow and extensive area. FV-01
from alkaline wastewater was tested on tea buds' density, mass and yield with different concentrations.
Density, mass and yield of tea buds in Ba Vi, Hanoi and Dong Hy, Thai Nguyen for narrow area test with
the concentration 1.35 litres/ha of FV-01 fertilizer were 1,443 (bud/m2), 94.8 (g), 10.9 (%) and 1,452
(bud/m2), 93.2 (g), 11.6 (%), respectively. Large area tests of tea buds showed that the concentration 2.7
liters/ha of the sprayed FV-01 fertilizer on yellow brown soil and yellow red soil increased 10.0 % and 11.2
% of the tea bud, respectively. These results proved that the concentrations in the range of 1.35 litres/ha -
2.7 litres/ha of FV-01 fertilizer had higher density, mass and yield of tea buds, both the narrow area test and
extensive area test than the control.

Keywords: Foliar fertilizer from alkaline wastewater, density, mass yield of tea buds, Thai Nguyen, Ha Noi

1. PAT VAN PE carbohydrate mach ngan duoc biét nhu 1a
¢ tac dung kich thich va hé tro cho su
hip thu cac chat can thiét cho su sinh
truong va phét trién cua cay trong, bén
canh d6 cac polyphenol rit giau trong
rong do con cd tac dung kich thich su
phat trién ciia hé ré ciing nhu cac bd phan
khac cua cay [2-4]. Chinh vi vay ma dich
chiét rong bién chung dugc sir dung lam
phan bon dudi dang phan bon 14, dich xur
Iy hat gidng, bd sung cho dat nhim muc
dich kich thich sy tang truong cua cay
trong [5].

Ngay tir thoi xa xua, cac loai rong bién da
dugc st dung lam phan boén, thirc an cho
dong vat, thuc pham cho nguoi va nhu la
nguyén liéu dé san xuit cac chit khoang
keo nhu duong, alginic acid va
carrageenan [1]. Dich chiét tir rong bién
khong chi chira cac hocmon kich thich sy
tang truong auxin (IAA va IBA),
cytokinin, cac nguyén té vi luong (Fe, Cu,
Zn, Co, Mo, Mn, Ni), cac vitamin va cac
amino acid, chiing con chtra cac chat dinh
dudng nhu lipid, protein va dac biét
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Di c6 nhidu cong trinh cong bd vé tac
dung cua dich chiét rong bién va mot sb
dich chiét rong bién duogc bd xung mot $6
cac hoat chat khac nhu acid humic,
nguyén t6 vi lugng nhu dat hiém, B, Mo,
cac chét tao chelate nhuw EDTA [6-8] 1én
cay tré)ng nhu ca chua, dua chudt, kiwi...
[9-11]. Cac két qua cho thdy rang dich
chiét rong bién va phan bon phirc hop cia
dich chiét rong bién déu co tac dung rat
t6t v4i cay trong.

Gandhiyappan va CS [12] cho rang phan
bon rong bién tét hon va ré hon nhiéu so
véi tat ca cac loai phan bon khac vi trong
chang khong chi chira cac nito, phét pho
va kali ma con chta chaa nhiéu chat cé
loi cho cay trong nhu nguyén t6 vi lwong
va c4c chat chuyén héa khac, hon thé nira
quy trinh san xuat chung twong dbi don
gian. Trén thé giéi cac dich chiét rong
bién sir dung lam phan bon dudi cac tén
thwong mai Maxicrop (Sea born),
Algifert (marinure), Goemar GA14,
Kelpak 66, Seaspray, Seasol, SM3,
Cytex va Seacrop 16.

Nudc ta mac du co ngudn tai nguyén rong
bién rat phong pht nhung hién nay chi co
mot sd co s& san xuat ché bién rong bién
dé thu nhan agar va fucoidan, trong dé
dang ké dén 1a cc co so san Xuét agar voOi
cong suit 60 -150 kg agar/ngay [13] va
thai ra hang trim khéi nuoc thai kiém
hang ngay gay anh hudng dén méi truong
rat 16n. Vi vay viéc hudéng dén sir dung
nuéc thai kiém nhu 1a nguon phan bon 14
thi can thiét phai tién hanh cac khao
nghiém trén cac dbi tuong cy trong khéac
nhau. Trong cong bd trudc day, ching toi
khao sat anh huong cua phan bon tir nude
thai kiém trong san xuat agar trén su nay
mam cua hat dau xanh va sy tang trudng
clia cdy cai xanh [14]. Bé dinh hudng cho
viée st dung phan bon tir nudc thai kiém
trong san xuat agar cho ddi tuong l1a cay
lau nam, trong bai bao nay, ching toi tién
hanh khao nghiém anh hudéng cua phan
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bon nay dén mat do, khéi lugng va ning
suit ctia bap ché gibng PH1 tai 02 dia
diém 1a trai ché Ba Vi, Ha Noi, trai che
Pong Hy, Thai Nguyén va khao nghiém
trén dién hep va dién rong.

2. PHUONG PHAP NGHIEN CUU,
THU'C NGHIEM

2.1. Thu miu nwéc thai kiém

Nuéc thai kiém (sau khi tai sir dung nhiéu
lan) thu duoc tir day chuyén san xuat agar
cua Cong ty CO phan Viét X6 - Hai Phong.

2.2. Chuin bi phan bén rong bién dang
long theo quy trinh [15]

Nuée thai kiém dugc trung hoa dén pH
trung tinh bang acid phosphoric HsPO,4 dé
tang luong phdt pho (P) trong dung dich,
¢6 dic con 1/3 so véi thé tich ban dau dé
thu dugc ham Iugng carbohydrate dat
nong do tir 2,2 % dén 2,7 %. Sau d6 dugc
loc qua vai loc, phén nude loc ra duge bd
sung céc chat vi luong véi ham luong cho
01 lit nuwéc thai kiém agar nhu sau: natri
benzoat 2g; urea 30 g; EDTA 4,5 g; citric
acid 2,28 g; kém sulfat: 0,93g; boric acid:
0,9g; sat (II) sulfat: 0,47g; dong (II)
sulfat: 0,37g; mangan (Il) sulfat: 0,32g;
canxi clorua: 0,43g; auxin: 0,07g; amoni
molypdat: 0,012g; cytokinin: 0,0125g;
GA3 (gibberellic): 0,011g thu dugc phan
bon dang phun trén la dugc ky hiéu la
FV-01.

Pha FV-01 theo ti 1€ 1:500 (1 lit phan
FV-01 pha v&i 500 lit nu6c sach) dé
nghién cuu anh hudng cua lugng phun
khac nhau 1én ning suit va ting ning
suét cua bup che.

2.3. Phan tich hoa ly phan bon FV-01

- Ham lugng Mr}, Cu, Mg, Fe, Zn, Ca, K
duoc phan tich bang ASS.

- Ham lwong carbohydrate, nito, phot
pho duoc phan tich bang phuong phap so
mau.



- Ham luong auxin, gibberellin va
cytokinin dwgc phan tich bang HPLC cua
Vién Nghién ctru va Ung dung Cong nghé
Nha Trang.

2.4. Lua chon ciy trong

Gidng ché PH1 la giéng ché Trung Québc
véi tén khoa hoc (Camellia sinensis var.
sinensis) thudc bién chung Assamica
duoc chon loc tr ndm 1965, duoc lua
chon cho thi nghiém vé anh huéng cua
phan bén FV-01 dén mat do bap trén m?
va khéi lugng bip ché ciing nhu nang suat
cua chung.

2.5. Thi nghiém anh huéng cia FV-01
dén mat do bip trén m? va khéi lweng
bap che

B tri thi nghiém khio nghiém theo
phuong phap chudn qudc gia vé khao
nghiém phan bén cho cay trong lau nim
TCVN 12720:2019, cac thi nghiém (TN)
tién hanh tai trai ché Ba Trai, Ba Vi, Ha Noi
va trai ché tai Pong Hy, Thai Nguyén trén
02 loai dét 1a dat nau vang (Ha Noi) va dat
do vang (Thai Nguyén). Dién tich 6 tbi
thiéu khao nghiém di¢n rong 1a 3.000 m’.

Quy trinh cham soc cay che ap dung theo
tieu chuan VietGap do6i voi vung tham
canh che tai Thai Nguyén.

Sau mdi dot hai phun phan FV-01 mét lan
v6i cac lieu lugng khac nhau/dot hai,
phun udt toan ciy va bo 1a (dbi véi cac
nuong ché thu hoach bang tay), ding
trudce khi thu hoach 7-10 ngay.

Liéu luwgng phun voi khao nghiém trén
dién hep: Cong thic 1 (CT1) Dbi chimg:
Nén phan (N-P,0s-K,0) = 400-200-250
(Nén) + Phun nuéc 13 (PC); Cong thuc 2
(CT2) (phun 1,35 lit/ha); Cong thac 3
(CT3) (phun 1,8 lit/ha); Cong thic 4
(CT4) (phun 2,7 lit/ha); Coéng thic 5
(CT5) (phun 3,6 lit/ha).

Liéu lugng khao nghiém trén dién rong :
CT1 Baoi chirng: Nén phan (N-P,05-K,0)
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= 400-200-250 (Nén) + Phun nuéc 4
(BC); CT2 Cong thuc khao nghiém/ha:
Nén + 2,7 lit FV-01/ha (KN).

2.6. Phuwong phap danh gia hiéu qua sw
dung phan bén

Banh gia higu qua theo hudng dan TCVN
12720:2019 ti€u chuan quoc gia vé khao
nghi¢m phan bon cho cay trong lau nam.
Hiéu suét sir dung phan bén (HSSDPB) =
Boi thu nang suat/so kg phan bon khao
nghiém S}B: dung; Boi thu nang suat =
Nang suat cong thuc phan bon khao
nghiém-Nang suat cong thirc doi chung.

3. KET QUA VA THAO LUAN

3.1. Phan tich thanh phan héa hoc ciia
FVv-01

Bang 1. Thanh phdﬁ héa hoc cua phdn bon la tir
nwoc thai kiém trong san xuat agar

Chi tia FV- | Chi | FV- Chi FV-
THeU 01 | tieu | o1 tiéu 01
Carbo 25 | nito | 1,5 chit 6,0
hydrate % (N) % | httuco | %
photpho | 56 | kali | 1,5 | mangan | 70
(P20s) % (K) % (Mn) ppm
dong 90 | sat | 90 kém | 200
(Cu) ppm | (Fe) | ppm | (Zn) | ppm
bo (B) 150 | magie | 100 | canxi 120
ppm | (Mg) | ppm | (Ca) | ppm
molypden | 18 GA3 0,2 auxin 70
(Mo) ppm ppm ppm
102
cytokinin ’
s ppm

Bang 1. cho thiy rang trong thanh phan
chinh cta dung dich FV-01 ngoai cac
nguyén té vi lugng duge bd sung thém 1a
mangan (Mn), dong (Cu), kém (Zn),
molipden (Mo), sit (Fe), natri (Na) con co
kali (K), nito (N) va phdt pho (P). Pic
biét trong thanh phan cua ching con co
céc chat kich thich sinh truong 14 auxin,
gibberellic acid, cytokinin véi ham lugng
tr 0,2 dén 70 ppm. Tur s6 liéu thu duogc
nay c6 thé sir dung dich chiét nay nhu




la loai phan bon cé tac dung kich thich
sinh trudng.

3.2. Két qua khao nghiém dién hep cia
giong ché PH1

Ciing twong ty nhu cic cong bd vé sir
dung dich chiét rong bién nhu 1a phan bon
l4 trén mot s6 cay trong hang nam nhu
bap cai, ca chua, kiwi... [9-11], phan bon
khao nghiém (FV-01) da anh hudng toi
sinh truong, phét trién cua cdy ché 1a
tuong d6i rd rét: ciy ché sinh truong
nhanh hon, phat trién manh hon, diéu nay
thé hién rd qua két qua khao nghiém dién
hep (bang 2). C6 su khac biét lon khi su
dung phéan bon 1a céng thuc CT2 so Vi
dbi chung, d6 1a ting ning suét Ién dén
10,9 % va 11,6 % tai hai dia diém khao
nghiém khac nhau, tuy nhién khi phun b
sung phan bon 14 FV-01 & muc thay doi
tir 1,35 lit/ha dén 2,7 lit/ha lam tang khoi
luong bup ché va din dén ting ning suat
cheé 1én dén 11,2 % véi trai ché Ba Vi, Ha
Noi va 13,0 % vai trai ché Pong Hy, Thai
Nguyén nhung sy thay doi nay khdng
nhiéu. Vi liéu lugng 16n hon 2,7 lit/ha
khdi lwong va nang suét ché déu giam.

Challen va cs [2] d4 chang minh rang tai
nong do thap cac chat nhu IAA, IBA,
Gibberellins, cytokinins, vi lugng (Fe, Cu,
Zn, Co, Mo, Mn, Ni), cac vitamin va cac
amino acid co tac dung kich thich tang
truong nhung véi ndong do cao hon thi
ching lai c6 tac dung nguoc lai, chinh
didu nay giai thich khi lugng phan bén
FV-01 Ién 3,6 lam giam ning suat ché
ciing nhu khéi lugng blp ché.

Ning suat ctia bap ché xanh trong tai 02
trai che tai Ha Noi va Thai Nguyén (bang
2) tang 1én cao dén 11,2 % va 13,0 %
turong Gmg so v6i mau dbi ching co thé 1a
do trong phan bén FV- 01 ¢6 hai nhom
chét chinh. Nhém 1, d6 1 sy c6 mat cia
nhém cac chat kich thich sinh truéng
(IAA va IBA), cytokinin va cac chat kich
thich sinh truéng khac nhu phenyl acetic
acid (PAA, P-CH-PAA) trong FV-01 [17]
va nhom 2, d6 1a cac chat dinh dudng da
lugng ciling nhu vi lugng [16]. Nhom 1
lam tang kha nang sinh truéng va nhém 2
lam tang tc do sinh trudng cia bip ché
dan dén tang ning suit che.

3.3. Két qua khao nghiém dién rong
cuia cay che

Chidng toi tién hanh khao nghiém phan
bon 14 FV-01 trén ciy ché giong PH1
(tudi 14 va tudi 20) dién rong, trén 02 loai
dat (nau vang va do vang), st dung liéu
lwong khao nghiém 1a 2,7 lit/ha. Két qua
dan ra trén bang 3 va 4.

Qua két qua khao nghiém dién rong cho
thdy khi phun b6 sung phan bén 1a FV-01
& muc 2,7 lit/ha (CT2) trén dit ndu vang
va dat do vang di lam ting ning suét che
bup tuoi cao nhit va c6 ¥ nghia so véi dbi
chtng tir 10,0% dén 11,2%.

Nhin chung, danh gi bang cam quan cho
thdy phan bon 14 FV-01 khong nhimng co
tac dung 1am tang nang suét che thu hoach
ma con lam cho bup ché map, dep ma hon
va kha dong déu.

Bdng 2. Anh hudng ciia phdn bén ld rong bién cao cap FV-01 lén mdt dg, khoi hrong va ndng sudt
cua bup che

at da & Nang suat | rono oo vei déi chim HSSDPB (ta
Cong thae | Matdo | Khoilugng | (a/ha) & s chélit PB)
bap/m= (bap) | 100 bap (g)
ta/ha %
TN 1: Ché Ba Trai, Ba Vi, Ha N§i
CT1: BC 1.354 92,3 124,9 12,26
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CT2 1.443 94,8 137,8 13,6 10,9 10,0
CT3 1.446 94,7 136,9 12,8 10,3 5,7
CT4 1.444 95,7 138,1 14,0 11,2 42
CT5 1.437 95,8 137,7 13,6 10,9 3,0

TN 2: Ché Pong Hy, Tp. Thai Nguyén

CT1: BC 1.324 91,6 121,2 12,63 - -
CT2 1.452 93,2 135,3 14,1 11,6 8,6
CT3 1.453 92,9 134,9 13,7 11,3 6,3
CT4 1.448 94,9 137,4 15,8 13,0 4,4
CT5 1.444 93,7 135,3 14,5 11,9 3,6

Bang 3. Anh hieong ciia phan bon la FV-01 dén_
nang suat bup che tuoi trén dat ndu vang (che tuoi

14)
< 1 Tang so voi BC
TT | Cong thic Nz;(ng/hs uat
(kaha) | yoma | %
1 |CTL(®C)| 18410 - -
2 | CT2 (KN) 20.260 1.850 | 10,0

Bang 4. Anh huong ciia phan bén ld FV-01 dén
dén ndng suat bup ché twoi trén dat do vang (ché

tuéi 20)
TT | Cong thic N?tl;%hj;ét Tkzrllf:o VO'I(:C
1 | CTI(PO) | 18020 | - ]
2 | CT2(KN) | 20040 | 2020 | 112
4. KET LUAN

Phan bon 14 FV-01 duoc san xuit tir nudce
thai kiém trong san xuét agar c6 bd sung
thém khoang vi lugng co tic dung lam
tang ning suat bup ché xanh lén it nhat
10,0 % khi khdo nghiém trén ca dién hep
va dién rong. Phun dung dich 2,7 lit FV-01
lam ting ning suét blp ché khao sat dang
hep cao nhat dat 11,2-13,0%. Khi phun b
sung phan bén 14 véi lidu lwong 16n hon
3,6 lit/ha thi nang suat ché xanh giam. Tir
két qua nghién ciru trén mo ra kha ning sir
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dung dung dich‘chét thai kiém lam phan
bon 14 cho cay trong lau nam.

TAI LIEU THAM KHAO

[1] Chapman, G.J., (1970). Seaweeds and
Their Uses, Methuen and Co. Ltd., London, 66.

[2] Challen, S.B., Hemingway, J.C., (1965).
Growth of higher plants in response to
feeding with seaweed extracts, Proc. 5th Ind.
Seaweed Symp.

[3] Nair S. Yokoya, (2010). Endogenous
cytokinins, auxins, and abscisic acid in red
algae from Brazil. J. Phycol, 46, 1198-1205.

[4] Biswajit Bramanick et al., (2016).
Effect of seaweed saps derived from two
marine algae Kappaphycus and Gracilaria on
growth and yield improvement of blackgram.
Indian Journal of Geo-Marine Science,
45(6),789-794.

[5] Booth, E., (1996). The manufacture and
properties of liquid seaweed extracts, Proc.
Int. Seaweed Symp, 6, 655-662.

[6] Campbell; William E., (1993). Plant
growth product, United state patent 5, 201, 930.

[7]1 Dongfeng Wang, et al, (2005). The use
of complexes of algae polysaccharides and
Ce™ to degrade compounds containing
peptides or  phosphate ester  bonds.
Carbohydrate Polymers, 62, 1-5.

[8] Khan, et al., (2009). Seaweed extracts
as biostimulants of plant growth and




development. Journal of Plant Growth

Regulation, 28(4), 386-399

[9] J. Crouch, 1.J. and van Staden, (1992).
Effect of seaweed concentrate on the
establishment and yield of greenhouse tomato
plants. J. Appl. Phycol., 4, 291-296.

[10] C. Passam, H.C., Olympios, C.M. and
Akoumianakis, (1993). The influence of pre
and post-harvest applications of seaweed
extract on the production and storage quality
of cucumber. Acta Hort., 379, 229-235.

[11] S. Chouliaras, V., Gerasopoulos, D. and
Lionakis, (1997). Effects of seaweed extract on
fruit growth, weight and maturation of
‘Hayward’ kiwifruit. Acta Hort., 444, 485-492.

[12] Gandhiyappan, K., Perumal, P., (2001).
Growth promoting effect of seaweed liquid
fertilizer (Enteromorpha intestinalis) on the
sesame crop plant. Seaweed Res. Utiln., 23
(1&2), 23-25.

[13] Lé Nhu Hau, (2006). Dac diém sinh hoc
va nguon lgi chi rong cau (Gracilaria grevile)
& Viét Nam. Vién Hai duong hoc.

79

[14] Hoang Ngoc Minh, V5 Mai Nhu Hiéu,
Nguyén Ngoc Linh, Nguyén Bach Khoa va
Tran Thi Thanh Van, (2010). Anh huong ciia
san pham phan bon thu nhan tir nude thai san
xudt agar d6i v6i qua trinh ndy mam cua hat
dau xanh va ting truong cla cdy cai be xanh
m&. Tap chi hoa hoc, 48(4A), 592-595.

[15] Hoang Ngoc Minh, V5 Mai Nhu Hiéu,
Nguyén Ngoc Linh, V& Thanh Trung, Lé
Dinh Tham, Tran Thi Thanh Van, Truong Hai
Béng, Nguyén Pinh Thuét, Pham e Thinh,
(2023). GPHI Qui trinh san xudt phan bon
sinh hoc tir nudc thai kiém thu nhén trong qua
trinh san xuét agar, S6 3314, S don: 2-2019-
00462, Quyét dinh sb: 54396w/QD-SHTTp
ngay 17/7/2023, Cuc s¢ hitu tri tué.

[16] Challen, S.B., Hemingway, J.C., (1965).
Growth of higher plants in response to
feeding with seaweed extracts, Proc. 5th Ind.
Seaweed Symp.

[17] Taylor, L.LE.P., Wilkinson, A.J., (1977).
The occurrence of gibberellins and
gibberellins-like substances in algae. J.
Phycologia., 16, 37-42.



