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Tém tit: Anh sang do va xanh cé vai tro quan trong doi véi sw sinh trudng cia cdy
con trong giai doan vieon wom, mot trong nhitng yéu t6 then chot quyét dinh nang sudt va
chat lwong néng san. Két qua tong hop cho thay anh sang do dong vai tro chu dao trong
viéc thiic ddy quang hop, gia ting sinh khéi ré va choi thong qua sw diéu hoa ciia hé sdc té
phytochrome. Bén canh d6, dnh sang xanh givip diéu tiét hinh thdi cdy con theo hiéng nho
gon, tang cuong tich iy cdc chdt chuyén héa thir cdp va ndng cao kha nang chong chiu
stress. Tuy nhién, viéc sit dung don ddc hodc khong cdn doi cac phé anh sang nay ¢ thé dan
dén nhitng bat loi vé hinh thdi nhw cdy cao vong hodc qud lim, von cé thé khéng duy tri dige
v thé khi chuyén ra moi truong thuc dia. Tai Viét Nam, cac thuc nghiém trén hoa, rau va cdy
duge liéu khang dinh rang viéc két hop ty 1é do: xanh t6i wu la gidi phap hiéu qua dé cai thién
chi tiéu sinh Iy va nang sudt thwe thu. Nghién ciru két lugn rang tich hop cong nghé LED tiy
chinh quang phé, phoi hop linh hoat véi cac buede séng khdc va dp dung néng nghiép thong
minh la hiedng di tat yéu dé toi wu héa chdt lwong cdy giong va dam bdo an ninh lwong thuec.

Tir khoa: anh sang do, anh sang xanh, LED, cdy con, viecon wom

I. Mé dau tinh t6t 14 yéu td tién quyét dé dam bao

Nong nghiép hién dai dang phai d6i nang suat sau nay.

mit voi nhu ciu ngdy cang ting vé viéc
san xudt cdy trong chat luong cao, dong
déu, va bén vimg, bat chip cac thach thic
tir bién ddi khi hau. Trong bdi canh nay,
vuon wom dong vai trd then chdt, quyét
dinh chat lugng cdy con phuc vu san XUuét.
Viéc tao ra cac cdy con khoe, c6 nhiéu dic

"'Truong Pai hoc Mo Ha Noi, Ha Noi, Viét Nam

Anh sang 1a yéu t6 méi truong
khong thé thiéu, chi phéi hau hét cac qua
trinh sinh 1y thuc vat, tir quang hop dén
cac phan trng sinh hoa ndi bao. Tuy nhién,
trong moi trudng nha Iudi hodc nha kinh
truyén thong, cdy con thuong gap phai tinh
trang cuong do anh sang yéu hodc quang
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phé khong tdi wu, dic biét 1a vao mua
d6ng hodc nhitng ngay 4m u. Su phat trién
cua cong nghé anh sang LED da mang lai
mot giai phdp dot phé, cho phép tuy chinh
chinh x4c quang pho, cudng do, va chu ky
chiéu sang nham tbi uu héa su phat trién
clia cay trong, ddc biét 1a ¢ giai doan cay
con nhay cam (Massa va cong su, 2008).
Tuy nhién, tdc dong cua anh sang
d6 va xanh c6 thé thay doi tiy thudc vao
cdy trong cu thé, giai doan phat trién, va
su twong tac ctia nd voi cac diéu kién moi
truong khac trong vuon wom. Cuy thé,
nghién ctru di chi ra rang anh sang do
thac dy su kéo dai va dién tich bé mat
14 16n hon, ¢ thé ting cuong kha ning
hap thu anh sang nhung c6 thé 1am cay
yéu hon néu khong dugc can bang thich
II. Co s6 sinh ly

2.1. Tac dong cua anh sang do
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hop (Johkan va cong su, 2010). Nguoc
lai, cdy con tiép xtic véi ty 1é anh sang
xanh cao hon ¢6 xu hudéng phat trién nho
gon, dic trung boi than ngan hon va 1a
day hon, co lgi cho viéc chuyén chau va
kha ning sinh trién cua cay (Wollaeger &
Runkle, 2015). Sy twong tac gitra cac phd
anh sang khong chi anh huong dén toc
d6 ting truong ma con tac dong dén kha
ning thich nghi cia cay con. Piéu nay
nhan manh sy can thiét cua viéc chiéu
sang duoc thiét ké riéng cho vuon wom
dé toi wu hoa chat luong cay con. Hon
thé nira, viéc chuyén giao cac thong sb
quang phd téi vu tir phong thi nghiém
sang diéu kién khi hau thyc tién tai vuon
wom Viét Nam doi hoi mot sy tong hop
va tinh chinh ¢6 hé théng.
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Hinh 1. Tac dong ctia anh sang téi su diéu hoa cta PIF1 (Zhu va cong sy, 2015)



Anh sang d6 dong vai tro chinh cho
qué trinh quang hop. Hi¢u qua ctia anh
sang dbi voi quang hop duoc thé hién qua
hoat dong ctia phytochrome. Phytochrome
tdn tai dudi hai trang thai chuyén ddi thuan
nghich: dang hip thu anh sang do (Pr) va
dang hép thy 4nh sang do xa (Pfr). Anh
sang d6 doi dao tir dén LED kich hoat su
chuyén hoa Pr thanh Pfr, tao ra cac tin hiéu
trc ché su vuon dai cta té bao 10ng, gitp
than ciy ctmg cap. Tuy nhién, viéc chiéu
sang do don sic hodc voi cuong do qua
16n ma thiéu cac bude song khac thudng
dan dén hién tugng 14 cay xuét hién cac
biéu hién bAt thuong nhu cudn gép, suy
giam d6 dan khi khong va lam hong bd
may quang hoa (McCree, 1972).

Ngoai viéc cung cap ning luong cho
quang hgp, anh sang do con dong vai tro quan
trong trong viéc kiém soat cac chiic ning cia
luc lap, su phat trién cla than, cuéng la vahé
thong sinh san (Li va cong sur, 2020).

Bén canh do, anh sang do anh huong
gian tiép dén sy phat trién ctia hé ré thong
qua su diéu hoa ctia phytochrome. Sy tich
lity chét hitu co nhanh chéng do quang hop
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hiéu qua cung cap ngudn carbohydrate doi
dao, hd trg sy phat trién manh mé& cua ré,
cai thién kha nang hép thu nudc va dinh
dudng cua cdy con (Van Gelderen va cong
su, 2018).

2.2. Tac dpng cua anh sang xanh

Vai tro cua anh sang xanh khong chi
dimg lai ¢ viéc diéu tiét sinh truong don
thudn, ma con anh huong dang ké dén cac
phan tmg sinh 1y ctia cdy con d6i voi cac
tac nhan giy stress tir moi trudng. Anh
sang xanh hoat dong thong qua mot hé
théng quang thu thé riéng biét bao gém
cryptochrome, phototropin va hg protein
zeitlupe. Cac thy thé nay chiu trach nhiém
tryc tiép trong viéc diéu khién su mé khi
khéng, t6i wu hoa sy trao doi khi CO,, tir
do6 gia ting cong sut quang hop & 14 non.
Phan ung bao vé€ tu nhién cua thuc vat ddi
vOi stress quang hoc nay la viée kich hoat
hang loat cidc gen ma hoa cho con duong
sinh tong hop phenylpropanoid, din dén su
tich Iiiy 6 at cia cac chit chong oxy hoa nhur
anthocyanin, flavonoid, hop chét phenolic,
va vitamin C (Ali va cong su, 2025).
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Anh sang xanh d3 dugc chimg minh
la giup ting cuong sy tich lily cac chat
chuyén hoa thu cap. Piéu nay gitp ciy
nang cao kha nang khang sau bénh, tir do
cai thién stc khoe tong thé va tinh bén
virng trong cac hé thong san xuét (Su va
cong su, 2025).

Ngoai ra, chit luong quang phd anh
sang con ¢6 kha nang diéu khién su biéu
hién cua cac gen dap ung stress, giip tang
kha nang thich nghi cia cdy trong trong
cac diéu kién moi truong khong tdi vu
(Melo va cong sy, 2025). Piéu nay nhan
manh mot yéu cau tat yéu dbi voi nguoi
trong: khong chi can xem xét cac tac dong
so cap cua anh sang 1én sy ting trudng,
ma con phai quan tdm dén nhiing hé qua
rong hon cua chat lugng anh sang dbi voi
strc sdng va nang suat clia cy trong.

Bing cach 1ong ghép anh sang xanh
véao ché do chiéu sang mot cach khoa hoc,
¢6 thé nudi duge nhitng 16 ciy con khong
chi phét trién manh ma con c6 kha niang
chéng chiu tot hon trude cac thach thie tir
moi truong.

2.3. Tich hop cuia anh sang do, xanh

Su tuong tac gilta 4nh sang do va
anh sang xanh con c6 kha nang diéu khién
qué trinh phan bd nguén luc ndi bao, tur
d6 tac dong khong chi dén cac kha ning
sinh truong ma con dén trang thai sinh
1y va ning suit cua cdy con. Li va cong
su, (2020) nhan manh rang viéc két hop
anh sang do va xanh lam thay d6i qua
trinh phat sinh hinh thai va quang hop
thong qua viéc tic dong lén giai phau 1a
va hoat dong cua cac enzyme trong chu
trinh Calvin. Thém vao do, & cip do phan
tr, 4nh sang do lam tang biéu hién ciia cc
gen CaGRF va CaARF, nhung néu thiéu
su diéu hoa tir 4nh sang xanh thong qua

gen CaRAX, sy phét trién cia 14 s& bi mat
can bang (Gai va cong su, 2025).

Mot phé anh sang can bang bao
gdm ca cac budc soéng do va xanh da
duoc ching minh 1 c¢6 kha ning téi vu
hoa ham luong diép luc, dan dén tang
cudng hiéu suat quang hop va thuc
day sy tich lily sinh khéi (Wollaeger &
Runkle, 2015). Nguoc lai, viéc du thtra
anh sang do, mac du kich thich sy md
rong dién tich 14, nhung co thé dan dén
hién twong vong than, 1am suy giam tinh
toan ven vé mit cdu tric va khién cay
trd nén nhay cam hon trudc cac tac nhan
gay stress tu moi truong (Kusuma &
Bugbee, 2023). Do do, viéc nim ving
cic yéu cau cu thé vé anh sang ddi véi
tung loai thuc vat va tirng giai doan phat
trién 1a diéu tién quyét dé xay dung cac
chién luogc chiéu sang hiéu qua, nham t6i
da hoa ca sy ting truong l1an kha ning
chdng chiu diéu kién moi truong trong
san xudt. Phuong phap diéu khién anh
sang nay cudi cung s& tao ra nhitng cay
con khoe manh hon, dap tng tot cac yéu
cau vé chuyén chau va tdi vu hoa cac chi
tiéu vé ning suit cudi cung.

Ngoai ra, viéc tich hop cac phd anh
sang khac nhau trong cac giai doan sinh
trudng trong yéu - chang han nhu giai
doan hdi phuc cta cdy con sau ghép - di
dugc ghi nhan 1a giup cai thién kha nang
chéng chiu ¢ sdc chuyén chau, tir dé
nang cao chat luong tong thé va tiém ning
ning suat. Bang cach ap dung cac chién
luoge chiéu sang toan dién nhu vay, nha
san xut c6 thé nudi dudng céac 16 cay con
khong chi khée manh ma con cé kha nang
thich nghi tot hon voi cac thach thic tir
moi trudng, cudi cung dan dén viéc ting
ning sut trong canh tac.



Bén canh nhiing loi ich vé mit sinh
ly ciia anh sang do va xanh, nhirng tién bo
gan day trong cong nghé chiéu sang nhan
tao, dién hinh 1a dén LED, d3 tao nén mot
cudc cadch mang trong chién lvoc nuoi
trong cdy con. Cong nghé niy cung cip
cac phd anh sang tiry chinh theo nhu cau
cu thé cua tung loai thuc vat vaoi hi¢u suét
nang lugng cao.

Vi du, cac nghién cuu da chi ra
rang viéc sir dung LED chuyén d6i bang
bot huynh quang c6 thé tdi uu hoa chit
luong anh sang trong khi giam dang ké
lugng dién nang tiéu thu. Nho do, qua
trinh sinh truéng va phét trién cua ciy
con dugc tang cuong ma khong lam phat
sinh chi phi van hanh qué cao (Soltanifar
& Zhong, 2022). Phuong phap d6i méi
nay khong chi hd trg viéc cai thién tich
lity sinh khdi ma con phu hop véi nhu
cdu ngdy cang ting vé cic thuc hanh
noéng nghiép bén ving trong bdi canh
thach thizc an ninh luong thuc toan cau
(Teker va cong su, 2023).

Hon nira, viéc tich hop céc cong
nghé néng nghiép thong minh nham ty
dong hoa qua trinh chiéu sang c6 thé
nang cao hon nita kha nang thich nghi
ctia cdy con. Piéu nay dam bao cay ludn
nhéan dugc diéu kién anh sang tdi wu trong
sudt chu ky sinh truong - yéu té cot 16i
dé hinh thanh kha nang chdng chiu trudc
cac tdc nhan gay stress tu moi trudng va
t6i da hoa tiém ning ning suit. Do do,
bang cach tan dung nhiing tién bd cong
nghé nay, ngudi trong c6 thé canh tac
dugc nhitng 16 cay con khong chi khoe
manh ma con dugc chuin bi tt hon trude
nhitng bién sé phuc tap ciia moi trudng
nong nghi¢p hién dai.
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II1. Thach thirc va kho khan trong
viéc tng dung chiéu anh sang d6 va
xanh & giai doan vwon wom

Nim 2016, Riikonen chi ra rang, khi
cdy con tiép xiic v6i ty 1¢ anh sang xanh
cao hon thudng c6 xu hudng phat trién 1a
day hon va ting ndng d6 diép luc, tir d6
nang cao hiéu sudt quang hop va kha nang
chéng chiu. Tuy nhién, nhiing uu thé vé
hinh thai nay c6 thé khong duy tri 6n dinh
sau khi cay con dugc chuyén trong ra thuc
dia, noi cac yéu t6 moi truong co thé lam
thay ddi quy dao tang truong cua chung.
Do d6, mic du viéc t6i wu hoa cac diéu
kién anh séng tai vuon vom la vd cung
quan trong, nhung viéc tim hiéu cac tac
dong dai han ctua nhitng phuong phap xu
ly nay d6i voi hiéu suit thuc dia van 1a
mot linh vyc then chdt can dugc nghién
ctru thém.

Mic du viéc t6i wu hoa quang
phd trong méi truong kiém soat mang
lai nhiéu két qua kha quan, cdy con khi
chuyén ra thuc dia van ddi mat véi nhiing
bét thuong vé mit hinh thai va su bat
twong thich trong sinh truéng giai doan
sau. V& mat hinh thai, sy mit can béng
gilta cac ving anh sang don sic d& dan
dén cac di hinh bat lgi: ty 1& anh sang
do cao kich hoat phan ung “tranh bong
ram” khién than cay dua chudt bi véng
dai (Wang va cong su, 2024), trong khi
ham luong 4nh sang xanh 16n lai giy ra
hién tugng rut ddt, 1am lun cay trén cac
dbi tugng nhu 6t chudng va dau tay (Gai
va cong su, 2025; Ruiz-Nieto va cong
su, 2024). Bang chu y, hiéu tng nhd cua
phé 4nh sang & giai doan vuon wom co
thé tac dong manh dén kha ning sinh
truéng, ra hoa va ning suit ciia cdy sau
khi chuyén ddi sang diéu kién anh sang
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thuc dia. Do d6, mdt cong thirc phé t6i wu
cho chat lugng hinh thai cay con khong
ddng nghia voi viéc sé dam bao ning suit
thu hoach cudi cung téi da (Chen va cong
su, 2025; Wang va cong su, 2024; Ruiz-

Nieto va cong su, 2024).

IV. Mt s6 nghién ctru vé anh sang
d6, xanh ddi véi ciy trong tai Viét Nam
Tai Viét Nam, cac nghién ctru chu
yéu tap trung vao tmg dung dén LED do/
xanh trong san xuat cdy giéng hoa, rau,

cay dugc li¢u va mot so cay trong khac.

Bang 1. Tong hop dap ung quang phd LED cua mot s6 ddi twong ciy trong tai Viét Nam

£ A C er o« Cong thirc quang | Co ché sinh ly/ Pic tinh hinh thai
Doi twgng ciy trong | Tac gia & nam ph 5 tbi wu dat dwoc
Lan Hb diép Lurong va cong su, Phu hgp véi co ché tién hoa chiu

Ty 1¢ do : xanh 1:1

bong; duy tri sy phat trién can ddi va

(Phalacnopsis) 2019 dong déu cta dién tich la.
Lan kim tuyén \ NI
_|_
(Anoectochilus | Do va cong su, 2020 | Ty 1¢ d6 : xanh 4:1 LED do. xanh lam ‘tang }‘1am lugng
) flavonoid cao hon deén huynh quang
roxlgurghzz)
Tdo xoan Spirulina Neuvan v cone su LED d6 (dinh 660 | Spirulina dugi LED d6 lam ting

(Arthrospira guy 2021 N SH, nm) va dén LED | phycocyanin va chlorophyll 5-8%
platensis) xanh (dinh 460 nm) | trong mot so giai doan

Cay dugc ligu Co
ludi ran (Hedyotis
corymbosa (L.) Lam)

Le va cOng su, 2022

LED xanh duong
don (450 nm) va
LED dé (660 nm)

LED xanh duong c6 tac dong tich
cuc nhat dén ting sinh khéi kho, kich
thich tich Iily sucrose, tinh bot, téng
luong phenolic va flavonoid cao hon
LED d6 & cay Co ludi rén

Hoa ctic (céc giong
Pha I¢, Kim cuong)

Do va cong su, 2022

Ty 1€ do : xanh 7:3

To1 vu héa nang lugng cho cay ua
sang, kich thich h¢ so nhan choi va
kéo dai ré nhanh chong

LED do (620-730

LED do dat ning suat cuc dai 260 g/
cdy. LED xanh str dung gian nang cai

Xa lac1.1 (Lactuca Tran va cong su, nm), LED xanh thién nang sudt dat 204.3 g/cdy. Ham
sativa L.) 2022 (425-475 nm) . 2 - .
lugng nitrat dugc kiém soét an toan
(1050-1250 mg/kg) ‘
Hoa thu hai LED do don sac cho chiéu cao choi
duong (Begonia | Bui va cong su, 2023 | LED don sac d6 |vuot trdi (6,13 cm) va dat ty I¢ phat
tuberhybrida Voss) sinh phdi soma cao nhat (64,71%).
Cay Thach hoc thiét Trinh va cone su LED d¢ va xanh duong da c6 tac dong
bi (Dendrobium g S, Ty 1¢ do : xanh 9:1 [tich cyc dén sy sinh truong va tich Iy
. 2023 ) % A
officinale) céac hop chat phenol ¢ cay con

Tao xanh Dunaliella

Nguyen va Tran,

LED do cho ning suat B-carotene
trén thé tich cao nhat; LED xanh cho

salina 2023 tich lity B-carotene/cell cao nhit
Kéo dai thoi gian chiéu LED
Cii be xanh Pham va cong su Do: xanh lam :  |lam giam ’protﬁj'in r.llrnmg tang V‘itamin
( (Brassica'juncea L) 202 4 " xanh la C, cao nhat khi chi¢u t}lém 6 gio
' (41:18:41) (vitamin C tang ~2,6 lan so voi

khong LED)




163

Poi twong ciy trong| Tac gia & nim

Cong thirc quang | Co ché sinh Iy/ Pic tinh hinh thai
pho toi wu

dat dugc

Tang cuong kha ndng dam xuyén cua

Xa lach soi xanh | Nguyén va cong su, | Do: xanh lam: xanh | photon qua céc tang tan (nho 4nh sang

(Lactuca sativa) 2024

14 (57:17:26)

xanh 1), tdi vu hoa dién tich quang
hop tong the va nang suat thyc thu.

Céc nghién ctru trong nude cho thay
xu hudng chung 1a tap trung vao viéc tim
kiém ty 1& do: xanh tdi wu cho ting loai
cdy trong cu thé. Két qua dong nhat véi
cac nghién ctru qudc té ring anh sang do
1a thanh phan chinh cho sinh khéi, nhung
anh sang xanh 1a khong thé thiéu dé dat
duogc chat lwong hinh thai tt nhat cho cay
con xuat vuon. Cac nghién ciru nay khong
chi khang dinh co s¢ khoa hoc di dugc
cong bd ma con cung cp dir liéu thuc
nghiém quan trong, phuc vu cho vi¢c xay
dung cdc quy trinh canh tdc LED chinh
xéc, phtt hop véi diéu kién kinh té va sinh
thai tai Viét Nam.

V. Két luin

Tom lai, viée diéu khién anh sang
pht hop khong chi gi6i han & su phat trién
tuc thoi cua cdy con, ma con anh hudng
dén nang suit cdy trong lau dai va tinh
bén virng trong cac hé thong nong nghiép
da dang. Bang cach toi uu hoa diéu kién
anh sang trong giai doan cdy con tai vuon
wom c6 thé gitip ting cuong cau tric ré va
kha ning héap thu chat dinh dudng cua cy,
diéu nay rit quan trong d6i véi su thich
nghi ciia chung véi cac loai dat va diéu
kién khi hau khac nhau (Ghimire va cong
su, 2025). Nén tang virng chic nay khong
chi hd trg ning suit cao hon ma con thuc
day kha ning chéng chiu trudc cac tac
dong moi truong trong twong lai nhu han
hén hoic thiéu hut chit dinh dudng. Thém

vao do, viéc tich hgp nong nghiép cong
nghé cao, s dung phan tich dir li€u va tri
tu¢ nhan tao d¢ theo ddi va diéu chinh do
chiéu sang trong thoi gian thuc, c6 thé tinh
chinh hon nita cac chién lugc nay, dam
bao cdy con nhan dugc quang phd anh
sang t6i uu nhit khi can thiét (Rawte &
Saxena, 2025). Nhing tién bo nhu vay co
thé dong vai tro quan trong trong viéc giai
quyét cac thach thirc toan cau vé an ninh
luong thuc, mé duong cho cac phuong
thirc canh tic c6 ning sudt cao va kha
nang thich tng tot hon.
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IMPACTS OF RED AND BLUE LIGHT SPECTRA ON
SEEDLING GROWTH AND MORPHOGENESIS DURING
THE NURSERY PHASE

Dinh Thi Thu Le', Vu Thi Hang?, Bui Thi Hai Hoa' Vu Kim Thoa!

Abstract: Red and blue light play a crucial role in the growth of seedlings during
the nursery stage, a key factor determining the yield and quality of agricultural products.
Synthesized results indicate that red light plays a dominant role in promoting photosynthesis
and increasing root and shoot biomass through the regulation of the phytochrome system.
Meanwhile, blue light helps regulate seedling morphology towards a compact form, enhances
the accumulation of secondary metabolites, and improves stress resistance. However, the sole
or imbalanced use of these light spectra can lead to morphological disadvantages, such as
elongated or stunted growth, which may fail to maintain their advantages when transplanted
to field conditions. In Vietnam, experiments on chrysanthemums, phalaenopsis orchids, and
lettuce confirm that combining an optimal red:blue ratio is an effective solution to improve
physiological parameters and actual yield. The study concludes that integrating customized
spectrum LED technology, flexible blending with other wavelengths, and applying smart
agriculture are inevitable directions to optimize seedling quality and ensure food security.

Keywords: Red light, blue light, LED, seedlings, nursery
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