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Tom tat

Nghién ciru dénh gia tac dong cua viéc chiéu sang ngat dém gém thoi lugng, thoi diém
chiéu sang, dong thoi xac dinh loai dén LED c¢6 anh sang chuyén dung phi hop cho
hiéu qua cao véi viéc kim ham ra hoa cua cdy hoa Cuc trong trén hé théng thay canh
hdi luu. Céc thi nghiém duoc b tri theo kiéu hoan toan ngau nhién mét yéu té (CRD)
v6i 3 1an 13p lai trong nha mang. Két qua cua nghién ctru da xac dinh duoc thoi lwong
chiéu séng thich hop 1a 90 phut/dém, thoi diém 12 ldc 3 gio 00 phat mdi dém va chiéu
lién tuc trong 40 dém/vu gitip cho cay sinh truong (chiéu cao cay 49,75cm, sb 14; 29,08
14) chit lugng hoa tét (dudng kinh hoa cuc dai 61,32 mm, d6 bén hoa dat 19 ngay),
ddng thai cho hiéu qua trong viéc kim ham ra hoa, ra hoa cham hon 27,9 ngay so véi
dbi chirng khong chiéu sang. Ngoai ra, két qua nghién ciru di xac dinh duoc loai dén
LED chuyén dung c6 anh sang tap trung viing 660 nm, c6 phd anh sang mau dé 730 nm
do Vién Nghién ctu va Phat trién Sinh hoc Néng nghiép tién tién — Truong Pai hoc
Nguy&n T4t Thanh dé xuat ché tao (sau day goi 1a dén LED chuyén dung) 1a dén cho
hiéu qua tiét kiém dién trong quy trinh chiéu sang dé diéu khién ra hoa cho cay hoa Cc.
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1 bat van dé

Cay hoa Cuc la mét trong nam loai hoa chinh cé ¢ Viét
Nam, duoc trong trén khip ca nudc nhung tap trung
cha yéu céc ving hoa truyén théng nhu Ngoc Ha,
Quang An, Nhat Tan, Tay Tuu (Ha Noi); Pang Hai,
Pang Lam (Hai Phong); Hoanh B6, Ha Long (Quang
Ninh); Triéu Son (Thanh Héa) va Da Lat (Lam Dong).
Truéc nhitng nim 2000, hoa hong dwoc trdng nhiéu
nhét (chiém 31,0 %) nhung nhimg niam gin day dién
tich tréng hoa Cuc (chiém 42,0 %) di vuot qua hoa
hong (29,4 %) tré thanh loai hoa dugc trong phé bién
nhat [1].

Cay hoa Cuc la mét loai thyc vat dap ung véi quang
chu ky ngay ngén, cay sé& ra hoa khi d¢ dai chiéu sang
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trong ngay ngan hon d6 dai chiéu sang téi han. Do vay,
trong san xuat cay hoa Ciic thwong pham hién nay, cay
hoa Cuc trong thuong dugc chiéu sang vao ban dém dé
kim ham cay ra hoa bang bong dén sgi ddt c6 cong suat
(40-60) W hoic dén compact 20 W va gan nhat 1a dén
LED (8-10) W. Thoi lugng chiéu sang tir (8-10)
gio/dém tir khi bat dau trong cho dén khi két thdc (tay
gidng va tly vu) trong (30-40) ngay/vu [2] va luong
dién tiéu ton trong san xuat cay hoa Cuc thuong pham
la kha I6n.

Co ché cua hién twong chiéu sang ngiat dém (CSND)
boi anh sang 1a do mot phirc hop sic t6 protein trong
cdy goi la phytochrome [3]. Sac td nay chi hap thu
nhitng anh séang chuyén biét & budc song cu thé thudc
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vé viing d6 va do xa, ton tai & hai dang cé thé chuyén
hoéa qua lai [4]. O mét ty 18 dac hiéu cua hai dang nay
thi cay ra hoa. Viéc sir dung cac dén co pho anh sang
khéng triing véi phé hap thu cia phytochrome dé diéu
khién su ra cay hoa Cuc véi thoi gian chiéu sang kéo
dai tir (8-10) gio, dang pho bién trong thyc tidn san xuat
hién nay gay lang phi nang lugng dién, cling nhu giam
hiéu qua kinh té [5].

Hé thdng thay canh 1a hé thdng trong ma ré cay o trong
mdi treong dung dich dinh dudng [6]. Tur 1au hé thong
thily canh d4 duoc tmg dung vao san xuat nhiéu loai cay
trong gitp ting ning suat va rat ngan thoi gian sinh
truang, dé dang kiém soat dich hai va tiét kiém nhan cong.
Nham ap dung dong thoi cac cong nghé cé hiéu qua cao
trong san xuat, thuc hién “Nghién ctru tac dong CSND
bang dén LED chuyén dung dén su ra hoa cay hoa Clc
(Chrysanthemum indicum L.) trén h¢ thng thiy canh
hoi Iuu” bai béo di trinh bay cac két qua khi sir dung
dén LED chuyén dung, dong thoi ciing so sanh duoc
hiéu qua véi cac déen LED dang c6 ngoai thi truong
trong tac dong CSND ddi vai cay hoa Clc.

2 Vit liéu va phuong phap nghién ctru

2.1 Vat liéu nghién ctru

Gidng hoa Ciic kim cuong 6 (5-7) 14 that, cao (8-10)
cm, véi (10-11) ré va chiéu dai ré 1a (4-5) cm, do Trung
tdm nghién ctru Khoai tay, Rau va Hoa (PVFC), la don
vi nghién ciru khoa hoc cdng nghé néng nghiép, truc
thuoc Vién Khoa hoc K thuat Néng nghiép mién Nam
cung cap.

Cac deén LED thi nghiém la dén LED Rang Bdng cong
Sut 9 W (tap trung viing 630 nm c6 kém phé mau xanh
luc, mau xanh) do Céng ty c6 phan phich nuéc Rang
Péng san xuit; dén LED vang Roman cong suit 7 W
(tap trung viing 630 nm c6 kém phd mau xanh luc, mau
xanh) do Céng ty C6 phan thiét bi dién Simon Viét
Nam san xuét va dén LED chuyén dung (tap trung
viing 660 nm, c¢6 phd anh sang mau d6 730 nm, phé 4nh
sdng mau luc, phd 4anh sang mau xanh khong dang ké)
do Céng ty PTP (Pacific Technical Products Pte Ltd)
cong suat 5,6 W san xuét theo dé nghi ciia Vién Nghién
cru va Phat trién Sinh hoc Nong nghiép tién tién —
NTTU (Hinh 1).

Hé thng thuy canh héi luu: véi kich thuéce (dai 2 m,
rong 1 m, cao 1,8 m), gdm 4 mang trong cay, duoc
khoan 15 doc than méang khoang cach 15 cm, dugc két
ndi tryuc tiép voi may bom nudc thong qua hé thong cap

nudéc, hé théng thoat nude cho hdi vé thang chira dinh
dudng. Hé théng trong cay duoc thiét ké thanh cac 6
trong khac nhau va céc cong thirc duoc chia cach boi
mang mau den che kin, nham tranh anh huong tac dong
qua lai &nh séng cua cac cy trong cdng thic, chiéu cao
mdi 6 trong tbi da cua cac cong thic 1a 1,2 m. Mai cong
thirc dugc CSND bai mot dén LED, dén LED nay dugc
thiét ké c6 thé nang d6 cao theo chiéu cao sinh truéng
cua cay hoa Cuc trong mdi & trong.

Céc hé théng diéu khién anh sang tu dong dit gio (timer).
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Dén va pho den LED do Cong ty C6 phan thiét bj dién
_ Simon Vi¢t Nam san xuat

Dén va pho dén LED chuyén dung do Cong ty PTP
(Pacific Technical Products Pte Ltd) san xuat
Hinh 1 Céc loai dén LED va phd phat sang tuong ng

2.2 B tri thi nghiém

Thi nghiém 1: anh huong thoi lugng chiéu sang ngat

dém ctia dén LED chuyén dung dén kim ham ra hoa va

sinh truéng cua hoa Clc tréng trén hé théng thuy canh
hoi luu.

- CT1: khong CSND (Béi chung — DC)

- CT2: dugc CSND 30 phat/dém

- CT3: dugc CSND 60 phut/dém
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- CT4: dugc CSND 90 phat/dém

Bat dau chiéu vao ltc 23 gio 00 phit, két qua xac dinh
thoi lugng CSND duoc bé tri cho thi nghiém tiép theo.
Thi nghiém 2: anh huong thoi diém CSND cia dén
LED chuyén dung dén kim ham ra hoa va sinh trudng
cua hoa cuc trong trén hé théng thay canh hoi luu.
CT1: khong CSND (bC)

CT2: bat dau CSND vao Itc 19 gio 00 phat

CT3: bat dau CSND vao ldc 23 gio 00 phut

- CT4: bat dau CSND vao ldc 3 gio 00 phat

Véi thoi luong 1a 90 phat/dém, két qua xac dinh thoi
luong CSND dugc bb tri cho thi nghiém tiép theo.

Thi nghiém 3: so sanh cac loai dén LED dung CSND
anh huong dén kim ham ra hoa, sinh truéng va hiéu qua
kinh té cua cay hoa Cuc trong trén hé théng thay canh
hoi Tuu.

- CT1: khong CSND (bC)

- CT2: dén LED Roman 7 W dugc CSND thoi Ivgng
10 gio/dém

- CT3: dén LED Rang Dong 9 W dugc CSND thoi
luong 8 gio/dém

- CT4: dén LED chuyén dung 5,6 W dugc CSND
thoi luong 90 phat/dém

O thi nghiém 1 va thi nghiém 2: dén dung cho CSND
cua céc cong thuc trong cac thi nghiém nay la dén LED
chuyén dung va dugc CSND lién tuc trong 40 ngay/vu
tir lac dua cay hoa Cuc gidng Ién gian trong.

O thi nghiém 3: cac cong thirc thi nghiém CT2 dén CT4
khac nhau vé cong suat cia dén chiéu sang.

O ca 3 thi nghiém: ngoai khac biét cac thi nghiém duoc
bé tri trong nha mang, ddy du anh sang cho cay sinh
truong va phat trién. Tt ca cac thi nghiém déu st dung
nén méi trudng dung dich dudng thiy canh chuyén cho
cay hoa Cc [7] ¢6 thanh phan va ham Iuong: N: 250 mg/L;
P: 30 mg/L; K: 200 mg/L; Ca: 150 mg/L; Mg: 50 mg/L; Fe:
1,05 mg/L; Mn: 0,58 mg/L; Zn: 0,35 mg/L; B: 1 mg/L; Cu;;
0,05 mg/L; va Mo: 0,05 mg/L vai néng d6 dinh dudng
EC (electro-conductivity) = (1500-1800) pS/cm, pH =
(6,5-7,0); theo doi va hiéu chinh EC, pH hai ngayllén,
trong sudt qué trinh dién ra thi nghiém trong diéu kién
nhiét do la (25-30) °C. Hé thong ludi va dén ciing dugc
hiéu chinh nang theo d6 cao phét trién ciia cay hoa Clc,
tranh cho dén tiép xdc truc tiép vao ngon cay hoa Cuc.
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Cac thi nghiém duoc bé tri theo phuong phap hoan toan
ngau nhién (CRD) mét yéu t vai 3 1an 1ap lai, mdi lan
I4p lai theo dGi 12 cdy trong mét céng thirc.

2.3 Chi tiéu theo doi

- Chiéu cao cay (cm): dung thuéc day mém do tir ¢6
ré dén chop 14 cao nhét cua cay, do khi thu hoach, dugc
tinh bang s liéu trung binh cac cay theo dai.

- S 14 (sb 1a/cay): s 14 duoc dém trén toan cay, duoc
tinh bang s liéu trung binh caa 12 cy theo dbi.

- Ngay xuat hién nu va nu (ngay): tinh tir ngay c6 30
% sb cay theo ddi xuat hién nu

- Kich thudc bong hoa (mm): do bang thuéc panme
khi hoa né cuc dai.

- Do bén cua hoa no trong diéu kién thi nghiém
(ngay): tinh tir thoi diém hoa dat no cuc dai dén thoi
diém hoa c6 dau hiéu héo va mau hoa nhat dan trong
diéu kién hoa van trén cay va trong diéu kién thi
nghiém.

- Do bén cuia hoa sau nd diéu kién cit cam binh (ngay):
hoa sau khi dat n& cuc dai s& duoc cat va cidm binh ¢6
nudc theo doi dén thoi diém hoa c6 diu hi¢u héo va
mau hoa nhat dan.

2.4 Phuong phap xir ly s6 ligu: dir liéu duoc phan tich
bing phan mém SAS 9.1 (SAS, Inc., Cary, NC, USA)
dbi vé6i gi tri trung binh. Y nghia thdng ké giira cac
nhém duge xac dinh bang ANOVA véi mirc y nghia p
<0,05.

2.5 Thoi gian va dia diém nghién ctiu: cac thi nghiém
duoc tién hanh tir thang 07/2022 dén 10/2023 tai Vién
Nghién ciu va Phat trién Sinh hoc Nong nghiép tién
tién — NTTU

3 Két qua va thao luan

3.1 Thinghiém 1: anh huong thoi lugng CSND cua dén
LED chuyén dung dén kim him ra hoa va sinh truéng
cuia cay hoa Cuc trong trén hé thong thuy canh hdi luu.
Thoi lwong CSND 1a mét trong cac yéu t6 quan trong,
quyét dinh dén sy kim him ra hoa ciing nhu sinh truéng
va chét luong cua hoa. Ty vao mdi loai cay c6 thoi
luong CSND khac nhau dé tac dong kich thich ra hoa
hay kim ham ra hoa cua cay trong. Thi nghiém st dung
dén LED chuyén dung tic dong CSND ¢ cac thoi luong
khéc nhau lan luot 12 30 phat/dém, 60 phut/dém, 90
phut/dém, so v6i dbi chimg khong dugec CSND. Két
qua dugc biéu hién ¢ Bang 1.
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Biang 1 Anh huong cua thoi lwong chiéu sang cua dén LED chuyén dung dén sinh truong, chat lugng va sé ngay xuét hién

nu cta cdy hoa Cuc trén hé thong thity canh hoi luu.

Chi tiéu theo doi
. , Chiéu S6 la/ Thoi gian | Puong kinh | D6 bén cua hoa sau khi
Cong thuc . . PO . \ .
cao cay cay xuat hién nu | hoa cuc dai hoa né (ngay)
(cm) (13) (ngay) (mm) Trén cay Cim binh
Khéng ngat dém (PC) 25,189 20,50¢ 41,2 46,71 11 9
CSND 30 phat 34,24 | 23,25 61,4 51,52° 13 11
CSND 60 phat 39,37° 27,17% 63,5 54,47° 14 11
CSND 90 phat 48,032 29,082 69,1 60,842 17 15
CV (%) 9,39 4,08 5,16
LSDo,0s 6,01 4,99 4,85

Ghi chu: cac chiz a,b,c... trong 1 cét gira cac cong thurc khac nhau chi su sai khdc ¢ y nghia o miee p < 0,05

Trong nghién cau nay, thoi lugng CSND anh huong
dang ké (p < 0,05) dén chiéu cao cay, s la o giai doan
sau 40 ngay CSND va thoi gian xuat hién nu trén giong
Cic kim cwong (Bang 1). O cac cong thirc c6 tac dong
CSND 30 phat/dém, 60 phut/dém, 90 phut/dém déu
khéc biét ¢ y nghia so vdi cong thirc d6i ching khong
tac dong CSND. Chiéu cao cay ¢ cong thirc CSND 90
phit (48,0 cm) tét hon so voi ddi ching khong chiéu
(25,2 cm), chiéu 30 phut (34,2 cm) va chiéu 60 phat
(39,4 cm). Sé 14 trén cay nhiéu hon & nghiém thuc 60
phat va 90 phat (27,2 va 29,1) la/cay so vai cac nghiém
thiuec dugc CSND 30 phut (23,3 1a/cay) va DC khong
CSND (20,5 la/cay).

Chat luong cua hoa dugc dénh gia thong qua hai tiéu
chi d6 13, duong kinh cuc dai cua hoa va d6 bén cua hoa
khi ng. Ciing cho thay cac cong thirc duoc CSND déu
cho kich thudc bdng 16n hon, d6 bén hoa cao hon ddi
chiig khong CSND.

Vé anh huong kim ham ra hoa théng qua chi tiéu thoi
gian bit dau xuét hién nu. Pdi chung khéng dugc
CSND xuit hién nu sau trong 41,2 ngay. Cong thuc
CSND 30 phut va cong thie CSND 60 phit, bat dau
xuat hién nu sau 61,4 ngay va 63,5 ngay sau trong.
Cong thirc CSND 90 phat/dém xuét hién nu muon nhat
sau 69,1 ngay sau trdng. T4t ca cac cong thuc co tac
dong CSND déu cho hiéu qua trong viéc kim hdm su ra
hoa so voi cong thirc ddi ching khong cé tac dong
CSND (Hinh 2).

Dé san xut hoa thuong pham cit canh, cay hoa Cuc
phai dugc duy tri ¢ trang thai sinh dudng dé ting truong
va dat dugc chiéu dai than mong muén truée khi ra hoa,
vi than dai cé gié thi truong tét. O cay hoa Cuc, diéu

kién ngay dai va nhiét do ban dém thich hgp da thuc
day sy phat trién sinh dudng & cé4c gidng ra hoa quanh
nim [8]. Trong nghién ciu ndy, chiéu cao cay va sb
luong 14 trén mdi ciy hoa Ciic ting 1én trong diéu kién
gian doan quang chu ky ban dém khac nhau cao hon
dang ké (p < 0,05) so voi diéu kién dai ngay tu nhién.
Viéc cy trong tiép xtc véi quang chu ky xa ly ngay
dai trong giai doan quan trong co thé da gay ra su thay
d6i trong can bang hormone dan dén su gia ting céac
chat gidng gibberellin din dén tang truong sinh dudng
dang ké (p < 0,05). Chiéu cao cay va sb la cia cay hoa
Cuc tang 1én 1a két qua caa hoat dong quang hop dugc
tang cudng trong diéu kién ngay dai nhan tao kém theo
su tich lily carbohydrate va nito [9]. Két qua twong tu
da duogc bao cao trude do6 ¢ cay hoa Clc, & mot nghién
ctru khac [10] da tién hanh thi nghiém nghién cau vé
anh huong cua &nh sang bo sung va mat do trong hoa
Cuc dén chiéu cao cay hoa Cuc [11] cho két qua su ra
hoa bi trc ché mot céch hiéu qua khi thoi gian ban dém
bi gian doan, cling nhu trong nghién ciru ¢ Viét Nam [3]
ciing két luan vé str dung dén LED R7 W chiéu sang b6
sung cho giéng Cic vang dong véi thoi luong 4 gio, 6
gio va 8 gio c6 tac dung kim hdm sy hinh thanh ny, kich
thich sy sinh truéng va cho chét luong canh hoa tét hon
deén d6i chiing compact CFL 20 W chiéu sang trong 8
gio.

Tac dong CSND cta dén LED chuyén dung anh huong
dén sy kim ham, sinh truéng va chat luong cia cay hoa
Cuc so véi khong tac dong CSND, theo chiéu hudng
tang dan thoi lwong s dung CSND, thi cac chi tidu vé
sinh truong, chat lugng ciing nhu thoi gian kim ham ra
hoa ctia cdy hoa Cuc ciing tang theo. Trong d6 cong
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thire tac dong CSND & thoi lwong 90 phat/dém cho cac
s6 lidu 1a tét nhat; cao cay 48,03 cm, sé 14 29,08 14,
duong kinh hoa cuc dai 60,84 mm, do bén cua hoa la
17 ngay va thoi gian xuat hién nu mudn nhat 69,1 ngay

Tap chi Khoa hoc & Céng nghé Vol 7, No 1

sau trong. Nhu vay thoi lwong CSND thich hop nhat
cho cay hoa Cuc trén hé théng thay canh hdi luu khi st
dung dén LED chuyén dung trong thi nghi¢ém nay la
thoi lugng 90 phit/dém.

Hinh 2 Cay hoa Cuc & cac cong thuc tac dong CSND véi thoi luongkhac nhau trén hé thng thay canh hdi luu
Ghi cha: BC: khong CSND; CT1: dugc CSND 30 phut; CT2: dugc CSND 60 phuat; CT3: dugec CSND 90 phit

3.2 Thi nghiém 2: anh huong thoi diém cSND cua dén
LED chuyén dung dén kim ham ra hoa va sinh truong
cua cdy hoa Cuc trong trén hé thong thiy canh hdi luu
Thi nghiém xac dinh thoi diém CSND trén cdy hoa Ciic
sir dung dén LED chuyén dung, duoc b tri & ba thoi
diém khac nhau lan luot 1a vao ldc 19 gio 00 phat, 23

gid 00 phat va 3 gio 00 phat. So véi dbi ching khong
CSND va dugc CSND vai thoi lugng 1a 90 phat/dém,
chiéu lién tyc trong 40 dém/vu tir luc cay con cay hoa
Cuc trong trén hé théng thiy canh héi luu va cho két
qua ¢ Bang 2.

Bang 2 Anh huong cua thoi diém CSND cua dén LED chuyén dung dén sinh truong, chat luong va sé ngay xuét hién nu

cuia cdy hoa Cuc trén hé théng thuy canh hdi luu.

Chi tiéu theo doi
Cong thiic Chitu | sb Thoi gian | Duing kinh | P bén cita hoa sau khi
caocay | la/cay | xuéthiénnu | hoa cuc dai hoa né (ngay)
(cm) (18) (ngay) (mm) Tréncay | Cim binh
Khong ngit dém (DC) 36,36° | 18,17 39,6 48,22 12 9
CSND ldc 19 gio 00 phat | 44,13 | 25,42 63,2 52,64 17 14
CSND ltc 23 gio 00 phat | 47,77 | 27,03 68,1 55,71 17 15
CSND Idc 3 gio 00 phat | 49,75 | 28,81° 69,3 61,92° 18 15
CV (%) 3,23 3,19 5,69
LSDos 3,94 2,17 5,16

Ghi ch: cac chiza,b,c...

S6 liéu cua Bang 2 ta thiy, céc chi tiéu vé sinh truong,
chat lugng hoa ciing nhu tac dong kim ham ra hoa gitra
cac cong thuc co thoi diém CSND khéac nhau (23 gid
00 phat, 3 gio 00 phuat) khéng cé su khac biét co y
nghia, tuy nhién so véi thoi diém CSND luc 19 gio 00
phat chi c6 chiéu cao cay (44,13 cm) va sb 14 (25,42

o
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trong 1 cét giira cac cong thirc khac nhau chi su sai khdc cé y nghia ¢ mirc P < 0,05

1a/cay) thi déu c6 su khac biét co ¥ nghia so vai hai thoi
diém & hai cong thirc 3 va cong thuc 4. Su khéc biét rd
hon va c6 ¥ nghia théng ké théng qua céc chi tiéu sinh
truong, chi tiéu chat luong, kha ning kim ham ra hoa
chi dién ra & cac cong thuc co tac dong CSND so voi
cong thirc ddi chimg khéng tac dong CSND (Hinh 3).
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Hlnh 3 Cay hoa Cuc & cac cong thuc tic dong CSND véi thoi diém khéc nhau trén hé thong thiry canh hdi luu
Ghi chi: BC: khong CSND; CT1: dugc CSND llc 19 gio; CT2: dugc CSND luc 23 gio; CT3: duge CSND llc 03 gio

Vé yéu t6 thoi diém CSND cho hoa Cuc ¢6 anh huong
dén sy ra hoa cho cay hoa Ciic. Tuy nhién, dé giGp cho
viéc str dung nguodn dién mot cach hiéu qua va on dinh,
nén han ché CSND vao nhiing gid cao diém; nén chiéu
dén sau 22 gio 00 phit, 1a thoi diém ma ngudn dién
dugc 6n dinh.

3.3 Thi nghiém 3: so sanh céc loai déen LED dung
CSND anh huéng dén kim ham ra hoa, sinh truéong va

hiéu qua kinh té cua cay hoa Cuc trong trén hé thong
thiry canh hoi luu.

Deén LED chuyén dung véi cong suat 5,6 W duoc bd tri
thi nghiém so sénh véi dén LED Rang Bong 9 W, dén
LED Roman 7 W nham xac dinh hiéu qua trong viéc
kim ham ra hoa, chat luong hoa, ciing nhu hiéu qua
kinh té cua cac dén nay anh huong dén cay hoa Cuc
trong tac dong CSND duoc thé hién & Bang 3.

Bang 3 Anh huéng cua cac loai dén LED khac nhau dén sinh truong, chit lugng va s ngay xuat hién nu cia cay hoa Cuc trén

hé thong thay canh hdi luu.

Chi tiéu theo doi
Cong thiic Chiéu Sb Thoi gian | Puong kinh | D6 bén cua hoa
cao cay la/cay | xuat hiénnu | hoacuc dai | sau khi hoa no
i (cm) (18) (ngay) (mm) (ngay)

Khong chiéu sang ¢ . .
B0) 37,02 | 21,33 39,5 47,18 12
ben LED Roman 7 W duoc CSND 51,13 | 28,82 64,3 59,825 15
thoi luong 10 gio/dém
Ben LED Rang Dong 9 W duoe CSND | g g0 | 34 630 72,6 68,412 17
thoi lugng 8 gio/dém
bén LED chuyén dung 5,6 W duoc b b b
CSND thdi luong 90 phat/dém 57,927 | 3171 65,2 61,34 19
CV (%) 4,59 5,63 5,82
LSDo,05 6,89 3,09 6,77

S6 liéu tir Bang 3 cho thay cac cong thirc c6 sir dung
CSND bang dén LED ciia cac cong ty khac nhau, déu
cho hiéu qua kim ham duogc qué trinh ra hoa cua cay
hoa Clc so voi cong thirc ddi chimg khong dung dén
tac dong CSND. O cong thirc chiéu bang dén LED
chuyén dung cho chiéu cao cay (57,92 cm); s6 14 (31,71
l&/cay) véi thoi lugng chiéu chi bang 18,75 % nhung

lai khac biét khong co6 y nghia thong ké so vai cong
thirc chiéu dén LED Rang Pong & cling chi tiéu.

Viéc diéu khién trc ché ra hoa d6i véi cay hoa Clic bang
cach dung dén LED tac dong CSND, la can thiét, gitp
cho cay hoa Cuc dat dugc chiéu cao mong muén, ting
hiéu qua chét lugng cho cay hoa.
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Pén LED Roman
Hinh 4 Cay hoa Cuc dudi tic dong CSND cua cac loai dén LED khéac nhau trdng trén hé thong thay canh hdi luu

Tap chi Khoa hoc & Céng nghé Vol 7, No 1

"
v

Dén LED Rang Bong

Bén LED chuyén dung

Bang 4 Chi phi tiéu thu dién mot vu trong hoa Cuc khi sir dung cac loai dén LED khac nhau trong CSND trén

dién tich 1 000 m?

STT | Hiéu qua tiéu thu dién veon hoa Clc bén LED Pén LED bén LED
(1 000 m?) Rang Pong | chuyén dung Roman

1 Sb luong dén st dung 100 100 100

2 | Cong suit dén (W) 9 5,6 7

3 | Tong cong suat tiéu thu (W) 900 560 700

4 Thoi gian chiéu trong 1 dém (gio) 8 gio 1,5 gio 10 gio
Tong lugng dién tiéu thu trong 1 vu (kWh)

5 | (s6 gio/dém x 40 s6 dém/vu x 1 vu) 288,0 33,6 2800
pién tiéu thu (%) 100 11,7 97,2
Téng tién dién tiéu thu trong 1 vu (VND)

6 V6i gid 2.000 ddng/kWh 576.000 67.200 560.000

Bén canh do, sé liéu cho thay vé hiéu qua tiét kiém dién
cuia cac loai bong dén duoc sir dung trong san xuat hoa
Cdc trong 1 vu dugc trinh bay trong Bang 4 néu ro st
dung dén LED chuyén dung trong diéu khién ra hoa ciia
cay hoa Cuic cho hiéu qua vé mit ning suat, chat luong
san pham, vira tiét kiém duoc gan 89 % luong dién tiéu
thu, giam chi phi san xuat va gop phan ting hiéu qua
kinh té.

4 Két luan
Chiéu sang bang dén LED chuyén dung véi cong suat

5,6 W ¢6 thoi lugng CSND 90 phat/dém, thoi diém
chiéu séng lic 3 gio 00 phat thich hop cho sy sinh

IW]
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truong, gidp nang cao chat luong hoa, dong thoi lam
cham qua trinh ra hoa cua cay hoa Cuc trén hé thdng
thiry canh héi Iuu.

Viéc tng dung dong thoi trdng cay hoa Cuc trén hé
thdng thay canh hdi lwu va chiéu sang bang dén LED
chuyén dung gilp lam giam luong dién tiéu thu va gép
phan mang lai hiéu qua kinh té trong quy trinh diéu
khién ra hoa ddi véi ciy hoa Clic thurong pham.

Lo cam on

Nghién ctru nay duoc tai trg boi Quy phat trién Khoa
hoc va Cong nghé — Pai hoc Nguyén T4t Thanh, ma dé
tai 2022.01.103/HD-KHCN.
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Research on night-break effects of lighting from specialized LED on growth and flowering control
of chrysanthemum (Chrysanthemum indicum L.) on a hydroponic system

Ngo Minh Dung”, Truong Thanh Hung, Pham Cong Luan, Nguyen Quang Thach
Research and Development Institute of Advanced Agricultural Biology, Nguyen Tat Thanh University
“nmdung@ntt.edu.vn, “nmdungias@gmail.com

Abstract The study aimed to evaluate the effect of night break, including light duration and timing, and the suitable
type of LED light with specialized spectra for high efficiency in flowering, promoting growth and enhancing flower
quality of chrysanthemum plants cultivated in a recirculating hydroponic system. The experiments were conducted
in a completely randomized design (CRD) with three replications within a greenhouse. Our results indicated that
the optimal light duration was 90 minutes per night, with light applied at 3:00 AM daily, continuously for 40
nights/crop cycle. The light treatment facilitated plant growth (plant height: 49.75 cm, leaf number: 29.08) and
yielded high-quality flowers (flower diameter: 61.32 mm, flower longevity: 19 days), while effectively delaying
flowering by 27.9 days compared to the non-night break control. Furthermore, our study indicated that, LED light
with a spectrum of 660 nm, supplemented with a red light at 730 nm, proposed and manufactured by the Advanced
Institute of Agricultural Biology Research and Development, Nguyen Tat Thanh University, as an economically
efficient light source for the night break process to control flowering in chrysanthemum plants.

Keywords Chrysanthemum, night light break, optical cycle, specialized LED
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