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Tém tat

Nghién ctru danh gia tac dong ctia viéc chiéu sang ngit dém gém thoi lugng, thoi diém
chiéu sang, dong thoi xac dinh loai dén LED c6 anh sang chuyén dung phu hop cho
hiéu qua cao véi viéc kim him ra hoa cia cay hoa Ciic trong trén hé thong thity canh
hoi Iuru. Cac thi nghiém duge b tri theo kiéu hoan toan ngiu nhién mot yéu té (CRD)
v6i 3 1an 1ap lai trong nha mang. Két qua ciia nghién ciru di xac dinh duoc thoi lugng
chiéu sang thich hop 1a 90 phat/dém, thoi diém 1a lac 3 gio 00 phut mdi dém va chiéu
lién tuc trong 40 dém/vuy gitip cho cay sinh trudng (chiéu cao ciy 49,75cm, s6 14; 29,08
14) chat luong hoa tét (dwdng kinh hoa cyuc dai 61,32 mm, d6 bén hoa dat 19 ngay),
déng thoi cho hiéu qua trong viéc kim ham ra hoa, ra hoa cham hon 27,9 ngay so voi
d6i ching khong chiéu sang. Ngoai ra, két qua nghién ctru di xac dinh dugc loai dén
LED chuyén dung c6 anh sang tap trung ving 660 nm, c¢6 phd anh sang mau d6 730 nm
do Vién Nghién ctru va Phat trién Sinh hoc Nong nghiép tién tién — Truong Dai hoc
Nguyén Tat Thanh dé xuét 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 Cuc.
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1 it van dé

Cay hoa Cuc 1a mét trong nam loai hoa chinh c6 ¢ Viét
Nam, duoc trong trén khip ca nudc nhung tap trung
chu yéu cac ving hoa truyén théng nhu Ngoc Ha,
Quang An, Nhat Tan, Tay Tuu (Ha Noi); Dé“mg Hai,
Piang Lam (Hai Phong); Hoanh B6, Ha Long (Quang
Ninh); Triéu Son (Thanh Héa) va Pa Lat (Lim Dong).
Truéc nhitng nam 2000, hoa hong duoc trong nhiéu
nhét (chiém 31,0 %) nhung nhimng niam gan day dién
tich trong hoa Cuc (chiém 42,0 %) di vuot qua hoa
hdng (29,4 %) tré thanh loai hoa duoc trong phd bién
nhat [1].

Cay hoa Cuc 1a mét loai thuc vat dap g voi quang
chu ky ngay ngan, cdy sé& ra hoa khi d6 dai chiéu sang
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trong ngay ngin hon do dai chiéu sang téi han. Do vy,
trong san xuét cay hoa Cuc thuong pham hién nay, cay
hoa Cuc trong thudng duge chiéu sang vao ban dém dé
kim ham ciy ra hoa bing bong dén soi dét c6 cong suét
(40-60) W hodc dén compact 20 W va gan nhat 1a dén
LED (8-10) W. Thoi luong chiéu sang tir (8-10)
gio/dém tir khi bat dau trong cho dén khi két thic (tuy
gidng va tily vu) trong (30-40) ngay/vu [2] va luong
dién tiéu t6n trong san xuét cy hoa Cuc thuong pham
la kha 16n.

Co ché cuia hién tuong chiéu sang ngit dém (CSND)
boi anh sang 1a do mot phirc hop sic té protein trong
cay goi la phytochrome [3]. Sic t& nay chi hap thu
nhitng 4nh sang chuyén biét & budc song cu thé thude
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vé viing d6 va dé xa, ton tai ¢ hai dang c6 thé chuyén
hoa qua lai [4]. O mot ty 1¢ dac hi€u cua hai dang nay
thi cay ra hoa. Viéc sir dung cac dén c6 phd anh sang
khong tring v&i phd hap thu cta phytochrome dé didu
khién sy ra cdy hoa Ctc véi thoi gian chiéu sang kéo
dai tir (8-10) gioy, dang pho bién trong thyc tién san xuét
hién nay gy lang phi ndng luong dién, cling nhu giam
hiéu qua kinh té [5].

Heé thong thily canh 13 hé théng trong ma ré cay & trong
méi truong dung dich dinh dudng [6]. Tir 1au hé thong
thity canh da du ¢ Gmg dung vao san xuét nhiéu loai cay
trong gip ting ning suit va rit ngin thoi gian sinh
trudng, d& dang kiém soat dich hai va tiét kiém nhén cong.
Nhim ap dung ddng thoi cac cong nghé c6 hidu qua cao
trong san xuét, thue hién “Nghién ctru tac dong CSND
bang dén LED chuyén dung dén su ra hoa ciy hoa Cic
(Chrysanthemum indicum L.) trén hé thdng thuy canh
hoi luu” bai bao di trinh bay cac két qua khi sir dung
dén LED chuyén dung, dong thoi ciing so sanh du ¢
hi¢u qua véi cac dén LED dang c6 ngoai thi truong
trong tac dong CSND dbi véi cdy hoa Ciic.

2 Vat liéu va phuong phap nghién ctru

2.1 Vat liéu nghién ctru

Gidng hoa Cuc kim cwong c6 (5-7) 1a that, cao (8-10)
cm, véi (10-11) ré va chiéu dai ré 1a (4-5) cm, do Trung
tdm nghién cuu Khoai tdy, Rau va Hoa (PVFC), 1a don
vi nghién ctru khoa hoc cong nghé néng nghiép, truc
thude Vién Khoa hoc Ky thuadt Nong nghiép mién Nam
cung cép.

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

Hé thong thity canh hdi lwu: voi kich thudce (dai 2 m,
rong 1 m, cao 1,8 m), gdm 4 mang trong cdy, du c
khoan 15 doc than mang khoang cach 15 cm, dugc két
nbi truc tiép voi may bom nudc thong qua hé thong cap

nudc, hé théng thoat nuée cho hdi vé thung chira dinh
dudng. Hé thdng trong cdy dugc thiét ké thanh cac 6
trong khac nhau va céc cong thirc du ¢ chia cach boi
mang mau den che kin, nham tranh anh huong tac dong
qua lai anh sang cuia cc cay trong cong thire, chiéu cao
mdi 6 trong tdi da clia cac cong thirc 1a 1,2 m. Mdi cong
thirc dugc CSND bdi mdt dén LED, dén LED nay du ¢
thiét ké co thé nang do cao theo chiéu cao sinh truong
ctia cy hoa Ciic trong mdi 6 trong.

Cac hé thong diéu khién anh sang tu dong dat gio (timer).
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Deén va phd dén LED do Cong ty C6 phan thiét bi dién
Simon Viét Nam san xuat

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

2.2 B6 tri thi nghiém

Thi nghiém 1: anh hudéng thoi lugng chiéu sang ngit

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

sinh trudng ciia hoa Clc trong trén hé thong thity canh
hoi luu.

- CT1: khong CSND (Déi chitng — BC)

- CT2: dugc CSND 30 phut/dém

- CT3: du ¢ CSND 60 phut/dém
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- CT4: du ¢ CSND 90 phtt/dém

Bit dau chiéu vao luc 23 gior 00 phut, két qua x4c dinh
thoi lwong CSND dugce bd tri cho thi nghiém tiép theo.
Thi nghiém 2: anh hudng thoi diém CSND cia dén
LED chuyén dung dén kim ham ra hoa va sinh truéng
ctia hoa cuc trong trén hé thong thuy canh hdi luu.

- CT1: khong CSND (bC)

- CT2: bat ddu CSND vao lic 19 gid 00 phit

- CT3: bat ddu CSND vao luc 23 gio 00 phat

- CT4: bat dau CSND vao ltic 3 gio 00 phut

Véi thoi lwong 1a 90 phut/dém, két qua xac dinh thoi
lwrong CSND duge bd tri cho thi nghiém tiép theo.

Thi nghiém 3: so sanh cac loai dén LED dung CSND
anh huong dén kim him ra hoa, sinh truong va hiéu qua
kinh té cua cdy hoa Clic trong trén hé théng thuy canh
hoi luu.

- CT1: khong CSND (bC)

- CT2: d&n LED Roman 7 W dugc CSND thoi lugng
10 gio/dém

- CT3: d&n LED Rang Bong 9 W dugc CSND thoi
luong 8 gio/dém

- CT4: dn LED chuyén dung 5,6 W dugc CSND
thoi lugng 90 phut/dém

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

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

O ca 3 thi nghiém: ngoai khac biét cac thi nghiém duogc
b6 tri trong nha mang, ddy du anh sang cho ciy sinh
truong va phat trién. Tat ca cac thi nghiém déu sir dung
nén méi truong dung dich dudng thity canh chuyén cho
cay hoa Cuc [7] c6 thanh phﬁn va ham lugng: 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 véi nong d6 dinh dudng
EC (electro-conductivity) = (1500-1800) uS/cm, pH =
(6,5-7,0); theo ddi va hi¢u chinh EC, pH hai ngéy/lén,
trong sudt qua trinh dién ra thi nghiém trong diéu kién
nhiét do 1a (25-30) °C. Hé thong luéi va dén ciing duoc
hiéu chinh nang theo do cao phat trién cua cdy hoa Cuc,
tranh cho dén tiép xuc truc tiép vao ngon ciy hoa Cic.

@‘: Pai hoc Nguyén T4t Thanh
P,

NGUVENTATTEANE

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

Cac thi nghiém duoc bb tri theo phwong phap hoan toan
ngau nhién (CRD) mét yéu té v6i 3 1an 1ap lai, mdi lan
13p lai theo doi 12 cay trong mot cong thic.

2.3 Chi tiéu theo doi

- Chiéu cao ciy (cm): ding thudc diy mém do tir o
r& dén chop 14 cao nhit cuia cay, do khi thu hoach, dugc
tinh bang s6 liéu trung binh cac cy theo doi.

- S6 14 (36 1a/cay): s6 14 duge dém trén toan cdy, duogc
tinh bang s liéu trung binh cua 12 cy theo doi.

- Ngay xuat hién nu va nu (ngdy): tinh tir ngay c6 30
% s0 cAy theo ddi xuat hién nu

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

- Do bén cua hoa nd trong diéu kién thi nghiém
(ngay): tinh tir thoi diém hoa dat nd cuc dai dén thoi
diém hoa c6 d4u hiéu héo va mau hoa nhat dan trong
diéu kién hoa van trén cdy va trong diéu kién thi
nghiém.

- Do bén cua hoa sau ng diéu kién cat cam binh (ngay):
hoa sau khi dat n& cuc dai s& dugc cit va cim binh ¢
nuée theo ddi dén thoi diém hoa c6 dau higu héo va
mau hoa nhat dan.

2.4 Phuong phap xir 1y s6 liéu: dir liéu duoc phan tich
bang phan mém SAS 9.1 (SAS, Inc., Cary, NC, USA)
d6i v6i gia tri trung binh. Y nghia théng ké gitra cac
nhoém duoc xac dinh bang ANOVA véi mirc ¥ nghia p
<0,05.

2.5 Thoi gian va dia diém nghién ctru: cic thi nghiém
duoc tién hanh tir thang 07/2022 dén 10/2023 tai Vién
Nghién ctru va Phat trién Sinh hoc Néong nghiép tién
tién - NTTU

3 Két qua va thao luan

3.1 Thinghi¢m 1: anh huong thoi lugng CSND cua den
LED chuyén dung dén kim ham ra hoa va sinh truong
ctia cdy hoa Cuc trong trén hé thong thiry canh hoi luu.
Thoi lugng CSND 1a mét trong cac yéu té quan trong,
quyét dinh dén sy kim him ra hoa ciing nhu sinh trudng
va chat luong ctia hoa. Ty vao mdi loai cay c6 thoi
luong CSND khéc nhau dé tic dong kich thich ra hoa
hay kim ham ra hoa cua cdy trong. Thi nghiém sir dung
den LED chuyén dung tac dong CSND ¢ céac thoi lugng
khac nhau lan luot 1a 30 phat/dém, 60 phut/dém, 90
phat/dém, so v&i déi ching khong duoc CSND. Két
qua du ¢ biéu hién ¢ Bang 1.
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Bang 1 Anh huéng ciia thoi luong chiéu sang ciia dén LED chuyén dung dén sinh trudng, chit lwong va s ngay xuat hién

nu cua cdy hoa Ciic trén hé thong thuy canh hoi luu.

Chi tiéu theo doi
n . Chiéu NIREY Thoi gian | Puong kinh Do beén cua hoa sau khi
Cong thirc . R L 1en . ; \
cao cdy cay xuat hién nu | hoa cuc dai hoa n¢ (ngay)
(cm) (1a) (ngay) (mm) Trén ciy Cam binh
Khong ngit dém (PC) 25,184 20,504 41,2 46,71 11 9
CSND 30 phut 34,24%¢ 23,25b 61,4 51,52° 13 11
CSND 60 phut 39,37° 27,17% 63,5 54,47° 14 11
CSND 90 phut 48,03* 29,08* 69,1 60,84* 17 15
CV (%) 9,39 4,08 5,16
LSDy,05 6,01 4,99 4,85

Ghi chu: cac chit a,b,c... trong I cot gitta cdc cong thuc khdac nhau chi sy sai khac co y nghia 6 mircp < 0,05

Trong nghién ctru nay, thoi lugng CSND anh huong
dang ké (p < 0,05) dén chiéu cao cdy, s6 14 ¢ giai doan
sau 40 ngay CSND va thoi gian xuat hién nuy trén gidng
Cuc kim cuong (Bang 1). O cac cong thire co tic dong
CSND 30 phut/dém, 60 phut/dém, 90 phut/dém déu
khéac biét c6 ¥ nghia so véi cong thirc dbi ching khong
tac dong CSND. Chiéu cao ciy & cong thirc CSND 90
phut (48,0 cm) tét hon so v6i ddi chimg khong chiéu
(25,2 cm), chiéu 30 phut (34,2 cm) va chiéu 60 phut
(39,4 cm). S6 14 trén cay nhiéu hon ¢ nghiém thirc 60
phut va 90 phut (27,2 va 29,1) 1a/cay so vdi cac nghiém
thirc du ¢ CSND 30 phut (23,3 14/cay) va BC khong
CSND (20,5 14/cay).

Chat luong ciia hoa duoc danh gia thong qua hai tiéu
chi d6 1a, duong kinh cyc dai ciia hoa va do bén cta hoa
khi né. Ciing cho thiy cac cong thirc du ¢ CSND déu
cho kich thuéc bong 16n hon, d6 bén hoa cao hon dbi
chung khong CSND.

Vé anh huong kim ham ra hoa thong qua chi tiéu thoi
gian bat dau xuat hién nu. Pbi chung khong du ¢
CSND xuat hién nu sau trong 41,2 ngay. Cong thirc
CSND 30 phut va cong thire CSND 60 phut, bat dau
xudt hién nu sau 61,4 ngay va 63,5 ngdy sau trong.
Cong thire CSND 90 phut/dém xudt hién nu mudn nhat
sau 69,1 ngay sau trong. Tat ca cac cong thic co tac
dong CSND déu cho hiéu qua trong viéc kim him su ra
hoa so véi cong thirc dbi ching khong co tac dong
CSND (Hinh 2).

Dé san xuét hoa thuong pham cit canh, cdy hoa Cuc
phai dugc duy tri & trang thi sinh dudng d¢é tang truong
va dat dugc chiéu dai than mong mudn trude khi ra hoa,
vi than dai c6 gia thi trudng tét. O ciy hoa Cuc, diéu

kién ngay dai va nhiét d§ ban dém thich hop da thic
day su phat trién sinh dudng & cac gidng ra hoa quanh
nam [8]. Trong nghién ctru ndy, chiéu cao cdy va sb
luong 14 trén mdi cay hoa Cuc ting 1én trong diéu kién
gian doan quang chu ky ban dém khéac nhau cao hon
dang ké (p < 0,05) so v6i diéu kién dai ngay tu nhién.
Viéc cdy trong tiép xuc voi quang chu ky xir 1y ngay
dai trong giai doan quan trong c6 thé da gay ra sy thay
dbi trong cén bang hormone dan dén sy gia ting cac
chit gidng gibberellin dan dén ting trudng sinh dudng
dang ké (p < 0,05). Chiéu cao cdy va s 14 ctia ciy hoa
Cuc tang 1én 1a két qua ciia hoat dong quang hop duoc
tang cudng trong diéu kién ngay dai nhan tao kém theo
su tich lity carbohydrate va nito [9]. Két qua twong tu
da duogc bao cao trude do ¢ cay hoa Cuc, & mot nghién
ctru khac [10] d4 tién hanh thi nghiém nghién ctru vé
anh hudng ctia anh sang bo sung va mat do trong hoa
Cuc dén chiéu cao cay hoa Cuc [11] cho két qua su ra
hoa bi e ché mot cach hiéu qua khi thoi gian ban dém
bi gian doan, cling nhu trong nghién ctru ¢ Viét Nam [3]
ciing két luan vé str dung dén LED R7 W chiéu sang bo
sung cho gidng Cuc vang dong véi thoi luong 4 gid, 6
gio va 8 gio c6 tac dung kim ham sy hinh thanh nu, kich
thich su sinh trudng va cho chat lugng canh hoa t6t hon
dén dbi chimg compact CFL 20 W chiéu sang trong 8
gio.

Tac dong CSND cua dén LED chuyén dung anh huong
dén sy kim ham, sinh trudng va chit lugng ciia cdy hoa
Cuc so voi khong tac dong CSND, theo chiéu hudng
tang dan thoi luong sir dung CSND, thi cac chi tiéu vé
sinh trudng, chét luong cling nhu thoi gian kim ham ra
hoa ctia cay hoa Cuc cling tang theo. Trong d6 cong
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thirc tac dong CSND ¢ thoi luong 90 phut/dém cho cac
s6 liéu 1a t6t nhit; cao cdy 48,03 cm, sb 1a 29,08 14,
duong kinh hoa cuc dai 60,84 mm, 4 bén cua hoa 1a
17 ngay va thoi gian xudt hién ny mudn nhit 69,1 ngay
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sau trong. Nhu vay thoi lugng CSND thich hop nhat
cho cdy hoa Cic trén hé thong thily canh hdi luu khi sir
dung dén LED chuyén dung trong thi nghiém nay la
thoi luong 90 phat/dém.

Hinh 2 Cay hoa Cuc ¢ cac cong thuc tac dong CSND voi thoi lugng éc nhau trén hé thdng thuy canh hdi luu

Ghi chu: PC: khong CSND; CT1: dugec CSND 30 phut; CT2: dugec CSND 60 phit; CT3: du ¢ CSND 90 phut

3.2 Thi nghiém 2: anh hudng thoi diém CSND cua dén
LED chuyén dung dén kim him ra hoa va sinh truéng
ctia cdy hoa Clic trong trén hé théng thily canh hoi luu
Thi nghiém xéc dinh thoi diém CSND trén ciy hoa Cuc
stt dung dén LED chuyén dung, dugc b tri ¢ ba thoi
diém khéc nhau lan luot 1a vao lac 19 gio 00 phut, 23

gid 00 phut va 3 gio 00 phat. So voi déi ching khong
CSND va dugc CSND véi thoi lugng 1a 90 phat/dém,
chiéu lién tyc trong 40 dém/vu tir lic cdy con cay hoa
Cuc trong trén hé théng thuy canh hoi luu va cho két
qua & Bang 2.

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

clia ciy hoa Cuc trén hé théng thuy canh hdi luu.

Chi tiéu theo doi
Cong thite Chidu | 86 Thigian | Dudngkinh | D bén cita hoa sau khi
cao cay | la/cay | xuat hién nu | hoa cwe dai hoa no (ngay)
(cm) (1a) (ngay) (mm) Trén cdy | Cim binh
Khong ngit dém (PC) 36,36¢ 18,179 39,6 48,22° 12 9
CSND luc 19 gio 00 phat | 44,13° 25,420 63,2 52,64° 17 14
CSND luc 23 gio 00 phat | 47,77 | 27,03%® 68,1 55,71° 17 15
CSND luc 3 gio 00 phut | 49,752 28,81° 69,3 61,92° 18 15
CV (%) 3,23 3,19 5,69
LSDo s 3,94 2,17 5,16

Ghi chu: cac chit a,b,c... trong [ cot giita cdc cong thucc khdc nhau chi sy sai khac co y nghia ¢ mirc P < 0,05

S6 liéu ctia Bang 2 ta thay, cac chi tiéu vé sinh truong,
chat lwong hoa ciing nhu tic dong kim ham ra hoa giira
cac cong thic c6 thoi diém CSND khac nhau (23 gid
00 phut, 3 gio 00 phat) khong c6 su khac biét co y
nghia, tuy nhién so véi thoi diém CSND luc 19 gio 00
phut chi co chiéu cao ciy (44,13 cm) va s 14 (25,42
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la/cay) thi déu c6 su khac biét c6 ¥ nghia so véi hai thoi
diém ¢ hai cong thirc 3 va cong thirc 4. Su khac biét 1d
hon va c6 ¥ nghia théng ké thong qua cac chi tiéu sinh
truong, chi tiéu chit luong, kha ning kim him ra hoa
chi dién ra & cac cong thirc c6 tac dong CSND so véi
cong thirc d6i chimg khong tac dong CSND (Hinh 3).
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Hinh

@ = . ' .l;

a Clic & cic cong thite tac dong CSND véi thoi diém khéc nhau trén hé théng thiy canh hdi luu

Ghi chu: PC: khong CSND; CT1: dugec CSND lic 19 gio; CT2: duge CSND luc 23 gio; CT3: duge CSND luc 03 gio

V& yéu tb thoi diém CSND cho hoa Cuc ¢ anh hudng
dén su ra hoa cho cay hoa Cuc. Tuy nhién, dé gitp cho
viéc st dung nguén dién mot cach hiéu qua va on dinh,
nén han ché CSNP vao nhimg gid cao diém; nén chiéu
dén sau 22 gio 00 phut, 1a thoi diém ma ngudn dién
duoc on dinh.

3.3 Thi nghiém 3: so sanh cac loai dén LED dung
CSND anh hudng dén kim him ra hoa, sinh truéng va

hiéu qua kinh té cta cdy hoa Cuc trong trén hé thong
thity canh hoi luu.

Pén LED chuyén dung v6i cong suét 5,6 W duoc bd tri
thi nghi€ém so sanh v6i den LED Rang Pong 9 W, den
LED Roman 7 W nham xéac dinh hiéu qua trong viéc
kim him ra hoa, chét lugng hoa, ciing nhu hiéu qua
kinh té cta cac dén nay anh hudng dén cay hoa Cic
trong tac dong CSND dugc thé hién ¢ Bang 3.

Bing 3 Anh hudng cia cac loai dén LED khac nhau dén sinh trudng, chit lugng va s6 ngay xudt hién nu cia cay hoa Cuc trén

hé thong thuy canh hdi luu.
Chi tiéu theo doi
Céng thirc Chiéu S6 Thoi gian | Puongkinh | Do bén cua hoa
cao cay la/cay xut hiénnu | hoa cuc dai | sau khi hoa n&
(cm) (1a) (ngay) (mm) (ngdy)
Khong chiu sang
2¢ 21,33¢ 47,18° 12
(BC) 37,0 ,33 39,5 7,18
Ben LED Roman 7 W duge CSND 51,13% | 28.82% 64,3 59,820 15
thoi luong 10 gio/dém
ben LED Rang Dong 9 W duoe CSND |+ () 60 | 34 630 72,6 68.41° 17
thoi luong 8 gido/dém
Dén LED chuyén dung 5,6 W dugc b b b
CSND thoi lugng 90 phat/dém >7.92 3171 65,2 61,34 19
CV (%) 4,59 5,63 5,82
LSDos 6,89 3,09 6,77

S liéu tir Bang 3 cho thay cac cong thirc co sir dung
CSND bing dén LED cua cac cong ty khac nhau, déu
cho hi¢u qua kim ham dugc qua trinh ra hoa cua cay
hoa Cuc so véi cong thirc ddi chimg khong dung dén
tac dong CSND. O cong thic chiéu bang dén LED
chuyén dung cho chiéu cao cdy (57,92 cm); s6 14 (31,71
la/cay) voi thoi lugng chiéu chi bang 18,75 % nhung

lai khac biét khong cé y nghia thong ké so vdi cong
thirc chiéu dén LED Rang Pong & cing chi tiéu.

Viéc diéu khién trc ché ra hoa ddi véi cay hoa Cuc bang
cach dung dén LED tac dong CSND, 1a can thiét, gitp
cho cay hoa Ciic dat duoc chidu cao mong mudn, ting
hiéu qua chat lwong cho cay hoa.
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Pén LED Roman
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bén LED Rang Bong
Hinh 4 Cay hoa Ciic dudi tic dong CSND cua céc loai dén LED khéac nhau trdng trén hé thong thity canh hdi luu

© Pén LED chuyén dung

Bang 4 Chi phi tiéu thy dién mdt vu tréng hoa Cuc khi str dung céc loai dén LED khac nhau trong CSND trén

dién tich 1 000 m?

STT | Hiéu qua tiéu thu dién vuon hoa Cuc bén LED Pén LED Pbén LED
(1000 m?) Rang Dong | chuyén dung Roman

1 S6 luong dén sir dung 100 100 100

2 Cong suat den (W) 9 5,6 7

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

4 Thoi gian chicu trong 1 dém (gio) 8 gio 1,5 gio 10 gio
Tong luong dién tiéu thy trong 1 vu (kWh)

5 | (sb gio/dém x 40 s dém/vy x 1 vy) 288,0 33,6 280,0
bién tiéu thu (%) 100 11,7 97,2
Tong tién dién ti€u thy trong 1 vu (VND)

6 V6 gid 2,000 dong/kWh 576.000 67.200 560.000

Bén canh d¢, s6 liéu cho thay vé hiéu qua tiét kiém dién
ctia cac loai bong dén duoc st dung trong san xuét hoa
Clc trong 1 vu dugc trinh bay trong Bang 4 néu ro s
dung dén LED chuyén dung trong diéu khién ra hoa ctia
cay hoa Cuc cho hiéu qua vé mit nang suat, chét luong
san phém, vira tiét kiém duoc gﬁn 89 % lugng dién tiéu
thu, giam chi phi san xudt va gop phan ting hiéu qua
kinh té.

4 Két luan

Chiéu sang bang dén LED chuyén dung v6i cong suat
56 W c6 thoi lugng CSND 90 phit/dém, thoi diém
chiéu sang luc 3 gio 00 phat thich hop cho su sinh

[ ]
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truéng, giup nang cao chit lugng hoa, dong thoi lam
cham qu4 trinh ra hoa cua cdy hoa Cuc trén hé théng
thity canh hoi luu.

Viéc mg dung ddng thoi trong cay hoa Clic trén hé
thong thuy canh hoi luu va chiéu sang bang dén LED
chuyén dung gitp 1am giam lugng dién tiéu thu va gop
phan mang lai hiéu qua kinh té trong quy trinh diéu
khién ra hoa ddi vdi ciy hoa Clic thuong pham.

Loi cam on

Nghién ctru nay duoc tai tro boi Quy phat trién Khoa
hoc va Cong nghé — Pai hoc Nguyén TAt Thanh, ma dé
tai 2022.01.103/Hb-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

Truong Thanh Hung®, Ngo Minh Dung"*, Pham Cong Luan, Nguyen Quang Thach
Research and Development Institute of Advanced Agricultural Biology, Nguyen Tat Thanh University
“tthung@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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