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Building a technological procedure for cultivation
of ear mushroom by using liquid spawn
Co Thi Thuy Van, Le Thi Lan, Hoang Thi Soan
Abstract

The liquid spawn ear mushroom is a multiplied biomass in the liquid nutrient medium. After culturing
under suitable conditions and testing for quality, they will be transferred to a solid medium for
growing ear mushroom. In this article, we conducted studies on parameters to develop the cultivation
process of Auricularia auricula using liquid spawn. The study results showed that the Ear mushroom was
completely suitable for the cultivation on substrate using liquid spawn with the formula: 95% sawdust,

0.5% MgSO,, 0.5% KH,PO,, 3 % wheat bran, 1% CaCO,; material moisture: 65 + 2%; seeding rate:
25 - 30 ml/bag of material,
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NGHIEN CUU ANH HUONG CUA PHAN GA
KET HQOP VOI PHAN BON HOA HQC PEN NANG SUAT, CHAT LUONG
TRAI PAU BAP PO TRONG TREN DAT PHU SA
Pham Thi Diém Thuy', Tat Anh Thu?, Bui Triéu Thuong:
TOM TAT

Nghién ctu nay trinh bay két qua didnh gia dnh hudng cia viéc bon két hop phin hiiu co ga va phan bon héa
hoc dén sinh trugng, nang sudt va chit lugng trai dau bap do (Abelmoschus esculentus L. Moench). Thi nghiém dong
rudng dugc thuc hién vao vu Pong Xuan 2019 - 2020 trén dit phu sa (Fluvisol), tai khu thuc nghiém Trudng Pai hoc
Can Tho. Thi nghiém dugc bo tri theo thé thiic khoi hoan toan ngau nhién véi bon nghiém thiic, ba 1an lap lai. Két
qua thi nghiém cho thay khi bén 70% NPK + 30% phan ga (84 kg N - 42 kg P,O_- 42 kg K O/ha + 1,8 t&n/ha phan
ga) gitip cay sinh truong t6t, dat nang sudt cao hon so véi bon 100% NPK (120 kg N - 60 kg P ,O. - 60 kg K,O/ha).
Bon 50% NPK + 50% phan ga (60 kg N - 30 kg P,O. - 30 kg K,O/ha + 3 tin/ha phan ga) cho ning sudt ngang bing
v6i bon 100% NPK. Ngoai ra, bén phan hitu co da gidp gia tang do Brix, gidm sui tich [y nitrate trong trdi so vai bon
hoan toan phan bon hoa hoc; dong thoi givip cdi thién pH dat, chit hitu co, ham lugng dinh duéng hiu dung trong

dat r6 rét hon so vdi khong bon phan hiiu co (100% NPK).

Tu khoa: Dau bap (Abelmoschus esculentus L.), nang sudt, phan ga, dinh dudng dat

'Hoi Chit thap do tinh An Giang,* Trudng Dai hoc Can Tho
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I. DAT VAN BE

Theo Schippers (2000), trong trai dau bap ¢
chtta rat nhiéu chit dinh dudng nhu vitamin, canxi,
kali va mot s6 khodng chét khéc tot cho co thé, nén
dugc khuyén cdo st dung trong khdu phan an hang
ngay. D€ sinh trudng va phat trién cay can dam, lan,
kali, cing mét s6 nguyén t6 trung va vi lugng khac.
Nhung hién nay né chu yéu dugc cung cdp bang
con dudng phin hoéa hoc thay vi phan hitu co. Theé
gidi da c6 nhiéu nghién ctru nham giam lugng phan
héa hoc trong canh tac nhu: Muhammad va Sanda
(2019) két hgp phan vo co va phan gia cam voi ty
1¢ 50 : 50 trén cay dau bip da giup ndng sudt tang
lén dang ké; Jonah va cong tac vién (2017) vdi ty le
két hgp 120 kg/ha NPK va 10 tan/ha phan gia cdm
da cho ning suat dau bap dat tot nhat. Amhakhian
va Isaac (2016) noi rang phan gia cam da cho gia tri
cao nhét ¢ hdu hét cdc thong s6 vé ting trudng, nang
suat so v4i cdc nghiém thiic bon phan bo, phan tho,
phan lgn va d6i ching. Theo Adhikary Sujit (2012),
phan ga chtia 0,8% kali, 0,4 - 0,5% lan va 0,9% - 1,5%
dam. O nudc ta, phan ga 1a loai phan pho bién, dé
tim kiém trén thi truong va dép ung dugc nhu cau
dinh duéng cta cay dau bap. Tuy nhién, cing can
phdi luu ¥ phan ¢6 hiéu lyc cham, phéi dugc xti ly
tride khi st dung (néu la phan tuoi), ham ligng
dinh dudng thdp hon phéan vé co do do can bon voi
khéi lugng 16n. Thi nghiém da dugc tién hanh nham
dénh gia tdc dong cta viéc két hgp phan hiiu co voi
phan hoa hoc dén chat lugng va nang sudt trai dau
bip do, ciing nhu tim ra dugc liéu lugng két hop
phan hitu ¢o véi phan vo co giap giam thiéu lugng
phéan bén hoa hoc ma khéng gay that thu ning suat.

I1. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ciu

- Thi nghiém st dung giong dau bap do Rado 309
(Red Burgundy; Red Okra). Cay ¢6 dac diém sinh
trudng manh, khang bénh tét, c6 thé trong quanh
nam. Trai mau do dam, an ngon ngot, it xo, dai
14 - 16 cm, d6 dong déu cao.

- Phan hoa hoc dung trong thi nghiém la phan
dang don gom c6 Urea (46% N), phan Kali Clorua
(60% K.,O), phan Super lan (16% P.O.). Phan ga
dung trong thi nghiém la phan ga cong nghiép. Ham
lugng céc chdt dinh dudng c6 trong phan ga dugc
phén tich tai phong thi nghiém bé mén Khoa hoc
dat - Khoa Nong nghiép - Dai hoc Can Tho nhu sau:
pH, ., (1:2,5): 6,45; Chat htu co: 72%; Dam tong
$0: 3,5%; P.O_htu hiéu: 2,5%; K,O hiiu hiéu: 2,5%;
CaO: 3,08%; MgO: 0,2%; Axit Humic: 1,22%; Axit
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Fulvic: 1,05%; N htu dung: 7081 (mg NH,'-N/kg);
N hiiu co: 2,59%; N Labile: 1939(mg NH *-N/kg);
Ty s6 C/N: 11,93. Thi nghiém thuc hién trén dat phu
sa (Fluvisol) dac tinh hoa hoc dat dugc trinh bay tai
bang 1.

Bang 1. Dac tinh hoa hoc dat dau
vu thi nghiém thu tai d6 sau 0 - 20 cm

EC Nts Pts

. 0,
P29 msrem) " CE o op)
S22 0,46 2,58 0,17 0,15

2.2. Phuong phap nghién cuu

2.2.1. Bo tri thi nghiém

Thi nghiém dugc bo tri theo thé thiic khoi hoan
toan ngdu nhién 1 nhan to (cac ché do phan bon),
g6m 04 nghiém thic v6i 03 1an 1ap lai. Dién tich dat
cho méi 6 thi nghiém la 30m?, cay dugc trong voi
khoang cach 50 x 50 cm, mat do trong la 60.000 cay/ha.
Céc nghiém thtic trong thi nghiém gom: (1) 120 kg N
- 60 kg P.O_- 60 kg K,O/ha'; (2) 6 tdn phan ga/ha;
(3) 84 kg N - 42 kg P.O_- 42 kg K.O + 1,8 tidn/ha
phan ga; (4) 60 kg N - 30 kg P.O. - 30 kg K,0 +
3 tin/ha phan ga (Luong phan boén ¢ nghiém thic 1
st dung theo khuyén cdo cia Nguyén My Hoa va
cong tac vién (2014)). Phan bon dugc chia thanh
2 1dn bon: Bon 16t toan bo luong phan hiiu co va
super lan. Phan urea va kali clorua dugc dung dé
bon thuc. Thoi diém 10 va 20 NSKT bon 1/6 lugng
N va 1/6 lugng kali. Thai diém 30 va 40 NSKT bon
2/6 lugng N va 2/6 lugng kali.

Chuin bi dat va cham soéc: Trudc khi bo tri thi
nghiém tién hanh lam co, x6i dat va lén luéng (chiéu
cao luéng 30 ¢cm; mat luéng rong 1,5 m, dai ludng
4,0 m), gitia cdc ludng co ranh thodt nudc. Hat sau
khi ngdm 0, dugc gieo truc tiép, moi hoc gieo hai
hat. Khi cay duoc 7 - 10 ngay tién hanh tia thua, de
lai mot cay khoe.

2.2.2. Cdc chi tiéu thu thap va theo doéi

Cac chi tiéu theo doi: Chiéu cao cay (cm), duong
kinh géc (cm), chi 6 diép luc (SPAD) dugc xdc dinh
tai bon thai diém 20, 30, 40, 50, 60, 70 va 80 ngay sau
khi trong (NSKT). Cdc thong s6 nang suat: Chiéu
dai trai (cm), dudng kinh trai (¢cm), trong lugng trdi
va nang sudt trai. Cac thudc tinh vé chat luong trai:
% d6 brix, ham lugng nitrate.

Mau dat dugc thu ¢ tang mat (0 - 20 cm) vao giai
doan thu hoach. Mau dugc thu riéng lé theo tling
nghiém thuc va ting lap lai. Sau do dung dé phan
tich cac chi tiéu pH, chét hiiu ¢, dam hiu dung va
lan htiu dung.
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2.2.3. Phuong phdp phan tich mdau ddt va mdu cay
a) Phiiong phdp phan tich mdu dat va mau phan bon
hitu co

Céc chi tiéu phan tich mau dat dugc tuan thu
theo dung phuong phap phan tich chuin phé bién &
tat ca cdc phong phan tich dit (qui trinh ctia Houba
va cong tdc vién (1998)) cu thé: pH dat va EC d4t
(mS/cm) dugc trich bang nudc cit (1 : 2,5), sau do
dugc do bang pH ké va EC ké. Chdt hiiu co trong dt
(%C) dugc xdc dinh bang phuong phép caa Walkley
Black. Ham lugng céc cation (kali, canxi va magié)
dugc ly trich bang dung dich BaCl, 0,1 M khong
dém, dung dich sau ly trich duoc do trén mdy hap thu
nguyen tu. Lan dé tiéu (theo phuong phap Bray I1).
Dam hiu dung (ammonium va nitrate) dugc ly trich
bang KCI2M ty 1é 1: 10 (w/v), xac dinh theo phuong
phdp so mau & budc song 650 nm (ammonium) va
540 nm (nitrate). Dam hiiu co (N hitu co) la dam téng
0 (Nts) trii di dam ammonium (NH -N). Ham lugng
dam hiiu co dé phan hay (N labile) dugc phan tich
theo phuiong phap cua Gianello va Bremner (1986).
b) Phuong phdp danh gid cdc chi tiéu nong hoc va
nang sudt

Chiéu cao cay (cm): dugc ghi nhan bang cich do
tii bé mat dat dén dinh sinh trudng than chinh cta
cay dau bap. Duong kinh than (¢cm) dugc do tai vi
tri 1a déu tién tinh ti mdt dit, do bang thudc kep
chia vach. Chi s6 di¢p luc t6 (Chlorophyll Content
Index) dugc do bang may SPAD, do la thi 3 tinh
tu trén xuong. Do Brix (%): Ghi nhan ti mdi dot
thu mau véi su trg giup cta may do khic xa ké
(Hand Refractometer). Ham lugng nitrate trong
trdi ddu bap tudi dugc phan tich theo phuong
phdp so mau & budc song 410 nm véi thude thi

Clucn caocan g
4

axit phenoldisulfonic trong méi truong kiém theo
TCVN 8742:2011. Chiéu dai trai, chiéu rong trai
va trong luong trdi dugc xac dinh tai thai diém thu
hoach. Nang suit trdi chinh la téng trong lugng cac
trai dugc can trong cac dgt thu mau. Trai dugc thu
theo tiing dot vdi tan sudt 1 - 2 ngay/lan. Cac tréi
dugc thu la trai du non phit hgp cho viéc tiéu thu.
2.2.4. Xu ly 56 liéu

86 liéu dugc thu thap, phan tich, tinh trung binh
va vé cdc dé thi bang chuong trinh Microsoft Excel;
phdn mém Minitab 16.0 dung dé kiém dinh T-test so
sanh su khac biét gitia cdc nghiém thiic.
2.3. Thoi gian va dia di€ém nghién ctu

- Thoi gian: Thi nghiém dugc thuc hién vao
vu Dong Xuan 2019 - 2020 (bat dau tu 12/2019 -
3/2020).

- Dia di¢ém: Thi nghiém dugc b6 tri trén dat pht
sa tai khu thyc nghiém thudc truong Dai hoc Can
Tho (10°01’45”N, 105°45°59”E).

111 KET QUA VA THAO LUAN

3.1. Anh huéng ctia phan ga két hgp phan hoa hoc
dén sy sinh trudng va ning suat cay dau bap do
3.1.1. Chiéu cao cdy va dudng kinh géc than (cm)

Két qud thi nghiém (Hinh 1) cho thdy bon don
I¢ phan héa hoc (100% NPK) hodc phan hitu co
(% PHC) khong gitp gia tang chiéu cao cay va dusng
kinh g6c than. Chiéu cao cay va dudng kinh géc ting
dat cao nhat ¢ nghiém thic bon phan hitu co két hop
vo o vai ty lé 70% NPK + 30% PHC (nghiém thiic 3).
Két qua nghién ctiu ctia Atif va Nahed (2016) vé hiéu
qua cua vi¢c bon phan héa hoc két hop phan hiiu co
ga cling c6 ghi nhan tuong tu.
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Hinh 1. Su thay doi chiéu cao cay dau bap do va duong kinh géc than theo thai gian
du6i anh hudng ctia phan ga két hop phan bon hoa hoc tréng vu Pong Xuan 2019 - 2020
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3.1.2. Chi sé diép luc té (SPAD) va kha ndng phan
canh (sé canh/cay)

Két qua Hinh 2 cho thdy chi s6 SPAD dat cao
nhdt ¢ nghiém thtc 3 (70% NPK + 30% PHC) dao
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Hinh 2. Sy thay d6i chi s6 diép luc t6 trong la
cav dau bap do dudi anh hudng cta phan ga két hop
phan bon hoa hoc trong vu Dong Xuan 2019 - 2020

Két qua theo doi kha nang phan canh cta cay dau
bap (Hinh 3) cho thdy s6 canh/cay dao dong trong
khoang 3-6 canh va khong c6 su khdc biét thong ke
vé s6 canh/cay & tdt ca cac nghiém thic phan bon
khac nhau. Diéu nay cho thdy viéc bon hoan toan
phéan hitu co ga hodc bon két hgp véi phan bon hoa
hoc khong lam anh hudng su phan canh cta cay ©
diéu kién ngoai dong. Qua két qua thi nghiém nhan
thdy, viéc bon két hop phan bén hoa hoc va phan ga
vai ty 1é phoi hop la 70% NPK+30% PHC da giup
cay dau bap phét trién tot nhét, giup gia ting chiéu
cao cay, duong kinh géc than va chi s6 SPAD. Theo
nghién ctiu ctia Khandaker va cong tac vién (2017)
viec bon phan gia cam da giup tiang trudng dang
ké cac thong sé sinh khoi nhu: chiéu cao cay, ham
lugng diép luc, khoi lugng qua va s6 hat ctia dau bap.

3.2. Anh huéng cta phan ga va phan héa hoc
(NPK) dén cac yéu td gép phan tang nang suét va
niang sudt trai dau bap do
3.2.1. Chiéu dai trdi va duong kinh trdi

Bang 2 cho thdy khong 6 su khac biét thong ke
vé chiéu dai trai ¢ tt ca cac nghiém thiic phan bén
khac nhau. Chiéu dai trdi dao dong trong khodng
10 - 15 cm. Tuy nhién, ¢ su khac biét ro rét vé
duong kinh trai ¢ cac nghiém thiic phan bén khac
nhau véi mic v nghia thong ké (p < 0,05). Bon 100%
phan NPK va 100 % PHC hoac két hop 70% NPK +
30% PHC cho duong kinh trdi tuong duong nhau
(1,93 - 2,11 cm). Bon 50% NPK + 50% PHC cho
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dong trong khodng 19,4 - 24,2 tai thoi diém 20 - 80
NSKT. Bon don 1é phan bon hoa hoc hoac phan hitu
co ¢o chi s6 SPAD thap nhdt dat 21,6 va 21,2 theo
thu tu.

ns

ey oty was

Nghiém thire

Hinh 3. Anh hudng cua phan ga két hop phan bon
hoa hoc dén kha nang phan canh cta cay dau bap do
trong vu Dong Xuan 2019 - 2020

duong kinh trdi nho nhat la 1,90 cm. Nghién cuu
ctia Amhakhian va Isaac (2016), cho thdy bén phin
gia cam da giup duong kinh trai dat cao hon so voi
bon cac nhom phan chong khac dugc su dung trong
thi nghiém.

Bang 2. Anh hudng ctia viéc két hgp phan ga va NPK
dén duong kinh va chiéu dai trdi dau bap do
trong vu Bong Xuan 2019 - 2020

Dudngi Chiéu

STT Nghiém thuc kinh trai  dai trai
(cm) (cm)
T 100%NPK 193 119
2 100 % PHC 2,11 12,6
3 70% NPK + 30% PHC 1,94 12,2
4 50% NPK + 50% PHC 1,90" 125
F * 1S
CV (%) 11,5 8,56

Ghi chii: Trong cung mot cot, nhing so ¢6 chit so
theo sau khdc nhau thi co khdc bi¢t y nghia thong ké vai
(p < 0,05); ns: khong khdc bict y nghia thong ke.

3.2.2. Trong lugng trdi/cay va ndng sudt trdi tuoi
Két qua trinh bay tai hinh 4 cho thay bon két hop
70% NPK vé6i 30% PHC (nghiém thuc 3) cho trong
luong trai va nang sudt trai dau bap tuoi dat cao nhat.
Bon 100% PHC c6 trong lugng trdi va nang sudt trai
thap nhét. Tuy nhién, khong ¢ su khac biét y nghia
thong ké vé trong luong trai va niang sudt trdi khi
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bén 100% NPK, bon két hop 70% NPK + 30% PHC
hoac bon két hgp 50% NPK + 50% PHC. Két qua thi
nghiém dat dugc tuong tu nhu két qua nghién ctiu

ab -

Nghiém thre

ctia Jaja va Ibeawuch (2015) nang sudt cdy trong dat
t6i uu khi két hgp phin NPK vé6i phan gia cim.
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Hinh 4. Anh hudng ctia viéc két hop phan ga v6i phan NPK dén trong lugng trdi
va ndng sudt trdi dau bap do trong vu Pong Xuan 2019 - 2020

Ghi chu: Thanh sai s6 thé hién gid tri sai so ciia d¢ léch chudn, nhitng chit cdi theo sau khdc nhau thi ¢6 khdc biét y

nghia thong ké véi p < 0,05.

3.3. Anh huéng ctia phan ga va phan héa hoc
(NPK) dén chat lugng trai dau bap do

Theo bang 3 cho thay co sy khdc biét ¥ nghia
théng ké (p < 0,01) vé d¢ brix va ham lugng nitrate
tich lay trong trdi dau bap tuoi ¢ cac nghiém thic
bon phan khdc nhau. Bén 100% PHC cho chi s6 d¢
brix cao nhdt ("Bx = 6,05%) va ham lugng nitrate
thdp nhét. Nghién ctiu cta Tran Thi Thiém va cong
tac vien (2019) da chi ra rang "Bx ¢ cdc cong thuc
bon thay thé phan vo co bing phan hiu co vi sinh
déu cho két qua cao hon bén 100% phan vé co trén
dua chudt va ca chua.

Bang 3. Anh hudng ctia viée két hop phan ga va NPK
dén do6 Brix va sy tich lay nitrate trong trai dau bap do
trong vu Dong Xuan 2019 - 2020

Brix ~ NO, trong
STT Nghiém thiic (%) trai tuoi
(mg/kg)
1 1009%NPK 5840 25800
2100 % PHC 6,05 15,70¢
3 70% NPK +30% PHC  5,61° 20,30°
4 50%NPK +50%PHC 576 1670
. . .
CV (%) 4,57 21,4

Ghi chi: Trong cing mot cot, nhing so cé chit s6
theo sau khdc nhau thi cé khdc biét y nghia thong ké voi
(p < 0,01); ns: khdc biét khéng c6 y nghia thong ké.

Ngugc lai, nghiém thdc 1 (100% NPK) ham
lugng nitrate trong trdi d4u bap lai dat cao nhit
(25,80mg NO, /kg). Diéu nay trung khdp vdi nghién
clu cua Nguyén Van Le va Cao Ngoc Diép (2012),
cac nghiém thic bén 100% phan héa hoc ¢6 ham
lugng nitrate trong trai cao hon cdc nghiém thtic su
dung phan bon vi sinh. Diéu nay cho thdy bon phin
hoa hoc dan dén sy tich lay nitrate trong trai dau bap
nhi¢u hon bén PHC. Tuy nhién, ham lugng nitrate
tich Ity trong trdi ¢ tat ca cdc nghiém thiic phan bén
deéu khong vugt ngudng cho phép vé an toan vé stic
khoe nguoi tiéu diing theo Quyét dinh s6 99/2008/
QD-BNN cua B Nong nghiép va Phat trién Nong
thon; v6i ngudng nitrate cho phép tich lity trong trdi
dau bap t6i da la 200 mg NO_ /kg.

3.4. Anh huéng ctia phan ga va phan héa hoc
(NPK) dén dic tinh hoa hoc dat

Két qua bang 4 cho thiy bén 100% PHC hoac bon
két hop phan NPK véi phan ga déu cho gid tri pH,
chit hiiu co, lan hiiu dung va dam hitu dung cao hon
hodc ngang bang v6i bén 100% phan NPK. Ching to
vigc bon phan hitu co da giup cai thién dugc mot s6
ddc tinh héa hoc dat, dinh duéng httu dung va chat
hiiu co trong trong ddt, gitp céy phét trién tot, dat
ndng sudt cao. Nhiéu cong trinh nghién ciu ciing
dd cho thay, viéc su dung phin vo co két hop véi
phan hiu co hay phan hiu co giup cai thién ngudn
dinh dudng trong dat, giup tang nang suét dang ké
(Monicah et al., 2007; Vo Van Binh va ctv., 2014).
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Bang 4. Anh hudng ctia viéc két hgp phan ga va NPK dén dac tinh héa hoc dit vu Dong Xuan 2019 - 2020

Nghiém thic TR i A
100%NPK 559 364 78 37
100 % PHC 6,31 55,3F 34,6" 4,22¢
70% NPK+30% PHC 5,91+ 47,4 32 3,93
50% NPK+ 50% PHC 5,95 39,20 32,8 4,05
; » * * *

Q\’(f%) 7,52 21,3 18,8 15,6

(*); ns: khong khdc biét y nghia thong ké.

IV. KET LUAN VA DE NGHI

4.1. Két luan

Viéc gidm phan bon hoa hoc bang cach thay the
hoan toan hodc mot phan bang phan hiiu co da gidap
gia tang pH dat, chét hiiu co, ham lugng dinh dudng
httu dung trong dat ro rét hon so v6i chi bon hoan
toan phan bon hoéa hoc (doi chiing). Cic nghiém
thiic ¢6 bon phén hiiu co cho do ngot cao hon nhung
tich lay nitrate trong trai dau bap thap hon bon hoan
toan phéan bon héa hoc. Bon 70% NPK + 30% phan
ga cho nang sudt ngang bang vdi bon 100% NPK va
50% NPK + 50% phén ga, nhung lai cho nang suat
cao hon bon hoan toan phan ga.

4.2. bé nghi

Can tiép tuc thuc hién thi nghiém thém nhiéu vu
trudc khi dua ra khuyén cdo dién rong.
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Study on the effects of chicken fertilizer combined with chemical fertilizer
on yield and quality of red okra grown on alluvial soil
Pham Thi Diem Thuy, Tat Anh Thu, Bui Trieu Thuong
Abstract

The objective of this study was to evaluate the effect of a combination of chicken manure fertilizer and chemical
fertilizers on the growth, yield and quality of fruit red okra (Abelmoschus esculentus L. Moench). The field experiment
was conducted during the winter - spring 2019 - 2020 season on alluvial soil (Fluvisol), at the experimental area of
Can Tho University. The field experiment with randomized complete block design was conducted with 4 treatments
and 3 replicates. The results showed that there were statistically significant differences in the growth, yield, Brix level
and nitrate concentration in fruits okra of ditferent fertilizer treatments. Applying doses of 70% NPK combined with
30% chicken manure (84 kg N - 42 kg P,O. - 42 kg K,O/ha + 1.8 tons/ha chicken manure) resulted in better plant
growth and higher yield than 100% NPK fertilizer (120 kg N -60 kg P O, - 60 kg K,O/ha). Combination of 50% NPK
and 50% chicken manure (60 kg N - 30 kg P.O_ - 30 kg K,O/ha + 3 tons/ha chicken manure) had yield equal to 100%
NPK fertilization. The results of this study also showed that applying organic fertilizers increased Brix levels, reduced
the accumulation of nitrate in the fruit as compared with solely chemical fertilizer. In addition, applying organic
fertilization helped improve soil pH, organic matter content, and the available plant nutrients in the soil more clearly
than without applying organic fertilizers (100% NPK).

Keywords: Orka (Abelmoschus esculentus 1..), organic fertilizer, soil fertility and yield
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, ANH HUONG CUA DEN LED XANH, PO \
PEN SINH TRUONG, HAM LUQONG VA CHAT LUQONG TINH DAU
CUA CAY BAC HA NHAT (Mentha arvensis L.)

D6 Thi Kim Trang', Nguyén Phuong Lan', Bui Thi Thanh Phuiong!
Tran Bdo Tram', Nguyén Thi Thanh Mai', Phan Xuan Binh Minh'

TOM TAT

Ngay nay, vi¢c st dung nguén sang don sac (LED) dang gia tang nhanh chéng trong nganh tréng trot, gidp tang
ndng suat va chit higng cay trong. Nghién ctiu nay thuc hién danh gia anh huéng cta dnh sang LED trén déi tugng
cay Bac ha nhat (Mentha arvensis L.) v6i céc ty 1é phoi hop khdc nhau: 100% LED xanh, 70% LED xanh + 30% LED
do, 50% LED xanh + 50% LED do, 30% LED xanh + 70% LED do, 100% LED d6 va déi chiing 1a énh sdng dén huynh
quang (cuong d¢ chiéu sang 400 pmol/m*/s photon va thai gian chiéu sang 12 h/ngay). Két qua cho thdy: cong thiic
phoi sang LED véi ty 1¢ 30% LED xanh + 70% LED d6 c6 anh hudng tich cuc nhit dén sy phét sinh, phat trién cta
mam sau 30 ngay trong véi ti 1¢é nay mam dat 94,2%, s6 mam trung binh/cay 1a 1,98. Sau 90 tréng (thu hoach) & ca
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