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TOM TAT

Anh sing 14 nhén 18 quan trong didu bia si sinh trudng va phét trién cita thycc vit. Thye vit six dung nh
shng uhu ogudn ning lugng dé tng hap chc hep chit hu co qua qui trinh queng hap, hay sir dyag dnd sing
nhy ngudn théng tin cho cic chuong trinh quang chu k¥, quang hudng ddng vi quang pbat sinh hinh théi.
Nhimg ddp img niy phy lhug:u vio eudng d6, chat lugng anh sang (bubc séng), théi gian chiéu sang vé quang
ky chidu sing. Vi vay, <6 thé sit dung 4ah sang nhan tgo dé luém st syr sinh trudmg va phit trién thuc vat
trong nha kinh va trong m vifro. Nhin chung, dén buyoh quang la uguon chicu sang chinh mmg nhan gidng v
tinh thye vit. Tuy nhién, ngudn sing nay phit ra bude séng tir 350 dén 750 nm, troug 4o, co nhidu bude song
khong cd lgi cho sy sinh trugng cla thuc val. Ngodi ra, 4¢n buynh quang con téa nhiét trong qué trinh thip
sing nén cin mdt luong dién ning dé lam méat phing nud1 chy. Bén LED d4 duge chimg minb nhy nguén sing
higu qui cho céc phong thi nghi¢m nghién ciru cdy trong hodc cic hé thung hd trg ti sinh sinh hoe. Stz dung
dén LED cé thé chon duge bude séng phit hop véi sy sinb truéng va phat trién cla thuc vét, qua d6 c6 thé
nang cao ning suét sinh hoe mdt cach téi da. Ba cé mét sé luong 16m che nghién eru vmg dung chiéu sang LED
tén thye vit. Cée nghién ciru tip trung ¢én suh 1Y, sinh héa cdy tréng nhu kéo dai thin, tai sinh chét bén, ch51
bt dinh, hinh thanh phdi vo tinh, tong hop cic hop chit thir cip dudi hé théng chifu sang LED. Trong bai tdng
quan ndy s€ khii quat hich sir ra d&i va qua rinh phat trién ciing nhu émg dyng cta dén LED trong nusi cly mé

€ bio thuee vat vi canh tic ciy trong.

Tirkhda: LED, nhdn gidng vd tinh, phdt sih fink théi, guang hop, sinh trwemg va phd? tridn

GISI THIEU

Anh sing 11 yéu t6 quan trong trong sy sinh
trudrug cha thuc vit: anh sang tac dong dén gua trinh
quang hop, quang phat sinh hinh thai va dép Ung
huéng sing. Su ddp Ymg nay phu thuge vao cudng 49
4nh sing, chat lugng 4nh sing va thoi gian chiéu
sing. Viéc nfm vimg tac dong cia 4nh sing dén qua
trinh sinh ly thye vt c6 thé dleu khién duge sy sinh
truémg va phat trién ctia cdy trong trong mba kinh
cling nhur trong didu kign ir vitro. Tuy nhién, ning
luong phuc vu cho qui trinh thip sing chlem dén
65% vi lam mat chiém dén 25% trong tdng ning
lugng cha mét quy cﬁnh nhéb glong Vi vay, mot
trong nhimg vin d& can thiét dé thiét lap mét quy
wrinh céng nghé nudi cdy mé i wu va tiet kiém chi
phi, chinh la 1am thé nio dé cai tién he théng chleu
sng ma vin dam bdo su sinh truéng va phit trién
binh thudmg cia thyc vit, trong khi d6, chi phi cho

nguén dign ning 12 thip nhit. Tuy nfuén, cic nghién
cin trong nudc vé linh vie nudi cdy mo hién nay
chil yéu t3p trung vao nghién ciru anh huéng clia cac
phytohormone trong qua trinh phét sinh hinh théi
hay sinh fsdng va phat trién cla thyc vat ma chua 4
sdu tim hidu vai tré ciia anh sing trong vi nhin
gibng, dic bist 1a ngudn clubu sing tr dén LED
(Light-emitting diede). Dén LED cho phep kiém soit
thinh phin quang phd vi diéu chinh cuomg do chiéu
sang, ngodi ra ¢6 thé mé phong nhimg thay déi
fwong g vai cuimg dd anh sang mdt trdi trong
ngay. Ching ¢6 kha niing tao ra cuémg 46 dnh sing
caa voi lugng birc xa nhiét thap va tudi the c6 the 1én
dén nhiéu nim. Khéng gidng nhir béng dén soi dbt
hay dén huynh quang chira céc dién cuc b thé gay
0 nén phéi thay dinh ky. Pén LED ¢ chu tric dac
nén an toan khi st dung. Sy phét trién nhanh chéng
cha cong nghé quang dién tir ké tir gira nhimg nim
1980 d4 cai thién ding Ké hiéy qua vi d6 sing caa
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dén LED. Dén LED tr ldu da dwoc dé& xuit nhu
ngudn chiéu sing chii yéu cho céc phong thi nghiém
nghién cim cay trong hodc cic hé thong hé tro tai
sinh sinh hoc. Chi phi ning lugng ngay cang ting
cao lam cho viée sir dung dén LED trong nong
nghlvp ngay cing dugc mo rong. Dén LED dimara
trién vong méi cho viée t5i wu héa chuyén doi néng
luong ciia hg thong chiéu sdng trong phong nudi cay
mo hay trong nha kinh, diéu d6 co nghia nagg lugng
s& duge sir dung higu qua hon khi cdy trong sinh
truong dudi dén LED r.hay vi dén huynh quang
truyén thong. Uu d:cm nay cé duge la nhé cdu tao va
cach thirc chuyén ddi ning lugng dién thanh ning
luong anh séng dac biét cia dén LED. Hang loat cic
cong bd img dung dén LED ¢ cac giai doan khac
nhau trong qué trinh nhan gmng trén nhi¢u d6i tugng
cay trong khdc nhau: Dia lan (Tanaka ef al., 1998);
Dia hoang (Hahn e al., 2000); Chudi, Bach dan, Dau
tdy, Lan y, H6 digp (Nhut, 2002); Lily (Lian ef al.,
2002); Cic (Kim er al., 2004); Nho (Heo er al.,
2006); Doritaenopsis (Shin et al., 2008); Bong vai
(Li et al., 2010)... Céc nghién ciru déu cho théy dén
LED co tiém nang thay thé deén huynh quang nhw
ngudn sing nhin tao trong vi nhan giong cdy Imng
va céc img dung khac trong nong nghiép. Bai tong
quan nay s€ cung cap nh\}ng thong tin khdi quét vé
lich str phat trién, cdu tric va nguy:n tac hoat dong
cia dén LED ciing nhur cac nghién ciru img dung cia
dén LED trong linh vyre nong nghiép néi chung va vi
nhan gidng n6i riéng.

Ngun cdp déng cho Led
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CAU TAO, NGUYEN TAC HOAT PONG VA
LICH SU PHAT TRIEN CUA PEN LED

Pén LED duoc cdu tao tir hai khdi ban din
Mot khéi chita cac dién tir dién tich am (n-type) vi
khéi con lai mang dlen tich duong (p-type). Khéi
bén dn loai p chira nhiéu 16 trung t do mang dién
tich dwong nén khi ghép véi khm ban din n (chia
cdc dién tir tuw do) thi cic 16 uong ndy cé xu huéng
chuyén déng khuéch tén sang khoi n. Cling lic khéi
p lai nhdn thém cac dién tr (dlcn tich am) tix khdin
chuyen sang. Két qua la khdi p tich dién am (thiéu
hut 15 tréng va du thira dién tir) trong khi khéi n tich
dién duong (thiéu hyt di¢n tir va du thira 13 tréng). §
bién gidi hai bén mit tiép gléP mot sn dién 6 bj 1§
trong thu hut va khi chiing tién lai gan nhau, ching
6 xu huong két hop voi nhau tao thanh cic nguyén
tir trung hoa. Qui trinh nay c6 thé gidi phéng ning
lugng dudi dang dnh sing (hay cdc birc xa dign tir cd
bude song gan d6) (Hinh 1). Sy tich dién 4m bén
khdi p va duong bén khéi n hinh thanh mét dign dp
goi la dién dp tiep xuc. Dién trudng sinh ra bai dién
dp c6 huéng tir khéi n dén khéi P nén cin tr6 chuyén
d¢ng khuéch tin va nhur viy sau mét thoi gian ké
lic ghép 2 khéi ban din véi nhau thi qué trinh
chnyen dong khuéch tan chim du‘! va ton tai dién 4p
tiep xtc. Liic ndy ta noi dién ap tiép xiic p-n & trang
thai cén bing. Dién ap ticp xuc & trang théi cin bang
khoang 0,6V déi véi didt lam bing ban din Si vi
khodng 0,3V d6i véi dict 1am bing ban din Ge.

Phan sing
Chit bin ddn

Céc chién cue

D6 gin

Hinh 1. Sy chuyén d&i cia hat dign tir va 15 qua méi néi PN va hinh dang cia LED (http:/fen.wikipedia.orghwikiLight

‘emitting_diode)

Chit bén din 13 thanh phin quan trong cia dén
LED. Nhung anh sang phét ra tir dén LED con ph\l
thude vao khung din dugc dit giita hai khéi ban din
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va 16p vé bio vé khm ban din. Sy phit trién ctia dén
LED duge bit diu véi vat ligu chit ban din B
gallium arsenide phit ra viing 4nh sing hong ngogi



Tap chi Cong nghé Sinh hoc 12(3): 393-407, 2014

va ach sdng d6. Véi nhitng bude tién cua khoa hoc
&3 sin xuét ra nhimg chit bén dén c6 thé tao ra duge
anh sing c6 buéc séng ngén hon vi 4nh séng c6 mau
sic da deug hom. Henry Josef Round bao cdo din
tiée v€ d2n LED vdo nam 1907 (Round, 1907). Tuy
nhién, nghién ciru ctia Round d4 bj lang quén trong
ohifn thép ky cho dén khi ching dioc cii tién va
img dung lan d&u tién boi Nick Holonyak vao nam
1962. Loai d&én LED nay da duge thwong mai hoa
trong nhimg nim thap nico 60 cia thé ky XX, Vit
%igu chét ban din GaAsP cdu tao nén déa LED la syr
Xét hop cua ba chit: Gallium, arsenic va phosphorus,
tg0 ra dugc 4nh sing dd vai bude séng 14 655 nm,
mirc 43 sang vao khodng 1 — 10 med ¢ 20mA, Khi
cuimg 46 4oh sang thip, dén LED chi yéu duge sit
dung trong dén bao cic chi s6. Sau vit lidu GaAsP
thi GaP {gallium phosphide) t20 ra 4nh séng LED 40
dugc phat trién. Un diém cua vit lidu nay 13 c6 thé
ta0 ra durpc 4nh sing o6 cudng d§ cao hom v&i cudng
d§ déng dign thdp. Cdng nghé ché tao dén LED that
su bing nd trong nhimg nam thip nién 70 cia thé ky
XX. Nhitu vit ligu ban din dugc tgo ra cé thé phat
ra nhilmg 4nh sang ¢6 mau sic hay budc séng khéc
zhau, Céc vt lidu phd bién nhit 12 GaP phat ra mau
46 vi xanh 13 cly, GaAsP phit ra mau cam, 4 va
ving, Céc xu thé hu(mg t6i nhidu fmg dung thuc, I
(nhw méy tinh, dong hd ky thudt s6 va cdc may kiém
tra thiét bi) cling bit diu phat trién. Céc ky thujt ché
10 vil Jiéu ngiy cang dugc ci tién, cuimg do dnh
séng phit ra cang gia tang va dén LED duoc st dyng
cho myc dich vhip sang. Trong nhimg nim 1980 mot
logi vt ligu méi ra ddi, GaAlAs (gallium aluminum
arsenide) 44 duoc phat men Cong nghé GaAlAs tao
dén LED cung cap higu sudit cao hon truéc ddy. Dién
ndng yéu chu rit thip vi vay ¢6 thé tiét kigm duqc
lreng dién niing tién thy, Bén LED c6
béng hi¢u hay théng bo vi d dang thiét ké dugc mach
dién vA ghép lai véi cAc hinh dang bit ky tir ching.
Ngoii ra, dén LED 44 duoc img dung trong thiét ké ma
vach, may quét, hé t.hong cép quang truyen di ligu va
trang thiét bi rong y 1. Trong giai doan nay, sy cdi
thign chit lidu tinh thé bao bén ngoai cho phép deén
LED phit ra anh sing miu ving, xanh i cdy, da
cam...va thay déi céc thong & cia khung din dé ning
cao 4§ séng ineu qué nhimg cac cu tnic co ban ciia vat
liéu bén din vin kbong thay ddi,

Diode laser phar ra anh séng trong ving quang
pho ahin thay dé duge thirong mai héa & nhimg nim
cudi cus thap ky 80, Cac nha thiét ké da sir dyng ky
thujt tweng t san xuht dén LED c6 46 hen va cudmg
46 4nh sang cao. Didu nay i 1am phat tridn chét ban
din méi 12 InGaAlP (indium gallium aluminum

phosphide). Thong qua qué trinh diéu chinh khe hér
khung din ning lrong, vit ligu InGaAlP c6 thé tao
ra 4nh sdng vdi cdc miu sic khic nhau nhu ving,
xanh 14 cdy, d6... Tuy nhién, trong thoi gian niy,
dén LED phit ra dnh sing xanh duomg vin chua
duge tao ra. M dén nim 1993, Shuji Nakamura
thudc cong ty hoa chit Nichia Nhat Ban d lan diu
t1én gién thiéw dén LED phét ra anh sdng xanh. Vi
phat minh trép, éng cung vé1 hai nha khea hoe khace
1a lsamu Akasaki va Hiroshi Amano di doat giai
thuong Nobel vat 134 nam 2014
(http://www.nobelprize.urg/nohel |_prizes/physics/lau
reates/2014/) Cdng nghé cké tao dén LED xamh
duong gap cft ahiy kho khdn trong ning cao déug
photo phit ra va ching trong dé nhay cam vl mit
ngudi. Anh sing xanh duong elng véi anh sing do
va xanh la cdy 13 ba mau co ban, sir ket hop ding
cach tir ching cé thé tao ra dugc mau trang va tat cd
<dc mau con lai. Qué trinh niy dbi héi sy thiét ké cac
mach dién rht _phitc tap ké ca phip cimg 1in phin
mém diéu khién. VAt lidu dé tac ra dnh séng xanh
duong [a GaN (gallium nitride} va SiC (silicon
carbide). Pén LED xarnh 43 trd nén co gh’l i dé
trong cic tmg dung méi bao gém chc sin phdm vién
thong, thiét bi didu khlén giao théng, dén 6t5..

Ngay cé, tivi LED ¢6 thé sém Quoc thuong mai hoa

Kbi so séah tudi tho dén soi dbt (1.000 gid), dén
huynh quang (8.600 gid), dén LED c6 tum tho dai rdt
ddng ké lén dén 100.000 gis. Ngodi tum th dai, dén
LED cén c6 nhiéu wu diém hon céc nguda chuéu sing
théng thuomg nhy kich thude ohé, phat ra budc séng cu
thé, phit nhiét thap, diéu chinth duge cudng 46 4nh sing
va chit lugng chiéu sang, tiéu thu di¢n ndng thép... Véi
nhimg lgi thé trén, dén LED ngay cing duge img dung
rdng 14i hom trong ndng nghiép, hé try ting trudng thuc
it trong mdi truomg c6 kiém soat nhur phong nuéi ciy
mb v budng sinh truémg (Growth chamber) Sir dung
céu tnic ban din phat quang c6 thé tiét kit dién ning
dén 11% va gidm lwong kbi thai CO, tir 261 — 348 migu
tin vao nim 2020 (Tsao, 2004).

Ty vao cdc ngudn cdu tao chit ban din ma quyét
dinh dén bude song cia dén LED (Bamg 1). Vi du:
Aluminum gallium arsenide (AlGaAs) phat ra tia 46 va
tia héng ngoai; aluminum gallium phosphide (AlGaP) -
tia xanh la cdy; aluminum gallim indwm phesphide
(AlGalnP) — tia cam, ving vi xanh 14 cdy; gallium
arsenide phosphide (GaAsP) — tia 46, cam — 46, cam va
vang; indium gallium aitride (InGaN) — gl tia UV, xanh
duong; silicon carbide {(S1C) — xanh duong; sapphire
(AL0y) — xaoh duong; zinc selenide (ZnSe) — xanh
duong; diamond (C) - tia UV {Steigerwald, 2002).
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sinh trudng duoc chiéu sing béi dén LED so voi mdt
dén hd quang wenon. Céc phin éng quang dbng héa
CO, dudsi céc dén LED va dép hé quang xenon 1a phu
nhau. Qui trinh quang hop khéc biét kbéng ¢6 y nghia
gitra 4nh sédng tmng va dnh séng do trong ditu kign €O,
& ubug 89 cao. Két qua cho thay, quang hop bao gém
c van chuyén dién t, trao &bi chét carbon va khi thai
ra s& dugc nghxencwbx@uquavachmhxacvmdonn
céy cao khi sit dung dén LED.

Okamoto vi dbng tic gia (1997) d& nghién ciru
anh huéng cla cudng d¢ 4nh sing (PPFD) tir cic ty
1¢ khac nhau gitta anh sang 46 va xanh dén sy sinh
trugng va phét sinh hinh thdi cia cdy Rau diép. Két
qua cho thay chidu cao cy gidm khi PPFD ciia dnh
shng xanh gia ting. Cée nghién cira cling a4 xéc dinh
duge mér quan bé gita PPFD véi viée ting chiéu
cao, khéi lugng khé ré thin vi todn bd ciy Rau diép.

PEN LED VA NUOI CAY MO TE BAO THUC VAT

Nubi cﬁy mb sy phat trién cia cic md thye vat
hoic cic & bao trong mot méi trudmg c6 kidm sodt
{mét mdi truong sinb trudng Iy tudng, noi duge v
tring véi vi sinb vat va cdc chit 3 nhiém khac), dwge
siz dung rong rdi trong khoa hoc thyrc vt vi mt s6
tmg dung thuong mai. Méi truémg dugc kifm soat
cho nudr cdy mé te bio thyc vit thudmg khong khi
dwroc lec, nhiét d6 & 4n dinh, uguon anh sang on dinh,
va cdc mbi tredmg nudi ciy tré thanh céng thie
(ching hen ol dung dich nuéi cdy hoic mdi trrdmg
thach). Vi nhén gidng, mét hinh thic nuét cdy md
thye vét, dugc st dung rong rdi trong 1am nghiép va
trdng hoa. N6 cfing duge sir dung cho céc lodi cly
quy hiém hoc c6 nguy co tuyét ching bao tdn, Céc
Umg dung khic cva vi nhin glong bao gdm: (1) The
nghlem ngdn cho cic nghién ciu xdy dyng, bién dbi
va téi sinh thye vat chuyén gene. (2) Lai tao va 1
sinh céc loai xa cf lién quan. (3) Sang loc cic té bao
c6 dic diém 5t (vi du: chiu dwge hodc khing thude
digt ¢0). (4) Clru phoi (Phoi thuomg chét khi xdy ra
hlel’l tugng fai xa lién quan dén loai va nudi cay mé
t bae thure vt c6 thé khic phye duge vin d& nay).
(5) Sinh trromg phach cia té bao thyc vat _trong
blon:ac(or DUOI chy Iéng nhu 14 ngudn san xudt chat
ther clp (Tai td hop protein duge sit dung nhur dege
sinh hoc). (6) Da bi hoa cdy tréng nhw ' mdt phwong,
phép nhanh trong chuong trinh chor glong (Thuung
sit dung colchicine trong da bdi hoa nhifm sic thé}.

Nubi chy mé va cic ngénh cong nghiép nhan
gidng i du da dugc si dung ngudn dnh sing nhan
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tz0 cho sin xuft. Nhing ngudn anh séng bao gy
huymh quang (TFL), dén sedium cao ip (H:PS) ki
loai béng dén halogen (M]iL) va dén so1 dbt vy,
Trong s6 46, TFL da dugc pho bién nhét trong ngist
cdng nghiép phong nudi cdy mé. Tuy nhién, vige si
dung ciia TFL tiéu thu 65% thng sd dign trong mix
phong thi nghiém oudi chy md, d6 1a chi phi cx
nhét. Két qua 13, cdc nganh céng nghiép lign toe ﬁm
kiém cdc ngudn snh sdng hidu qué hon. Sy phat tridp
ciia LED dd sing cao la mot agudn inh séng diy hix
hen cho sy phat widn cia thue vt trong mdi trirdng
durge kiém sodt.

Trong nhitag pirg gan day, voi cac k thuit ci
tién cia dén LED, mét sb luong 16m cic cong b
thyre hién trén nhiéu abi frgng thue vat khac nhau ¢
chimg minh dén LED s tr& thanh nguun chifu sdng
trong céc phong nuéi cdy mé. Céc céng bé déu tip
trung nghién ciru inh hudng ciia dén LED don I¢ hay
két hop 1én sur sinh frudng va phat sinh hinh théi cia
chy trong. Sw gia ting cic chi tidu sinh trudmg pju
khéi llmng two, khéi lugng khd dhroe ghi ahin khi
cy nudi cdy dudi d!eu kign chidu sing LED xanh v
LED d6 két hop 5t hon so véi LED don & (Nhus,
2002; Lian et al., 2002; Kim et al., 2004; Poudel ef
al., 2008; Shin ef al., 2008; Li ef al., 2010). Kisbi
lugng tuei va KBS cia cly bong vai cao ohdt khi
dugc nudi cdy dudi di &u kién LED xanh va LED dd
ket hop vt ti 18 1:1. Két qua tweng br dwoe ghi nhin
trén ddi tuong cdy Clic trong nghién cim ciia Kim v
abng tc gid (2004).

Haho va dbng téc gia (2000) d4 bio céo rhing tdc
4% quang hop ciia ciy Dia hoang nubi cy in vitro 12
rét cao dudi hé théng LED hén hop (50% LED 6 v&
50% LED xanh) hodc dudi dén huynh quang, trong
kbi 46 cdy con nuéi chy duéi bé théng LED xanh
hogic LED &6 ¢6 téc 86 quang hop rét thip. Créag
d6 photon cao cia LED xanh, do va d¢ dii budc
séng dc tmg ciia chiing 1m cho hé théng dén méi
niy mang lai nhiéu thusn loi.

Céc loai cay con Déu Tay, Bach Din, Di
Lan, H Di¢p va Chudi c6 thin kéo dai duéi b
thaug LED d¢, con cdy Lan Y lai ting trudng
binh thuong & didu kién nay. Nhitng cdy con b
than dugc kée dii dudi hé théng LED 80 thudag
minh, 14 hot ving, cé Jlugmg chloxuphy]l it bom,
toc 4% quang hop, khéi lwgng twai cia thin v
1é ciing thap hon so voi nhitng ciy duge oudt
duéi hé théng LED két hop d6 va xanh (Nhut.
2002) (Hinh 2). Phin {mg cia cfy con dwE
nudi cdy véi ty 1§ anh sang 48 va xanh kbic
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nhau di dvgc xem xét trén qui md thuong mai.
Phin ing nay tby thude vao lodi thuc vat, yéu
cdu duge dat ra coa che nghién ciru ndy 14 ty 1§
anh sing xanh/dd thich hop nhit cho mdi loai
cdy trong. Cong vige nay dong vai lm quyét
dinh trong viéc xic dinh chi tiét nhu cdu 4nh

sng xanh/d6. Nhidu nghién ctru 8% nd luc tim
ra vai trd cla vige két hop anh sing xanh va dé
nhung vin chua lim 1o duge chi tiét cht lugng
anh sdng. Mic du, tic déng riéng ré cua tung
loai 4nh sang d3 duge nghién ciru khi k§.

Hinh 2. Sinh trrdng cla mdt s& loal cly trdng & gia doan in viiro drei he théng chibu sang LED va sinh truding tép theo g
ching & giai doan vudn vom. a,al. cdy Bach d&n; bb1: cy Lan ; ¢,c1 cdy Dau tay. d.d1. oy Chuéi. & cly Dia lan; f; cay HO
didp (Nhut, 2002} (R' LED 88, B. LED xanh; PGF-Plant growth fluorescent cdy sinh trwong durei anh sang huynh quang).
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Anh sing do da dugc nghién clu nhu mét tic
nhin tic dong dén sir phit trién cua cdy rdng thong
qua kiém soat cin bang hoat dong cia qud | frinh 1éng,
hop céc phytohormone. Kich hoat cdc sic 16 do va do
xa bang anh sing do déng nghia voi viéc kich hogt cac
hé théng enzyme oxy héa chuyen d()l céc cofactor nhuw
naringenin, apigenin vé cic dan xuat kaempferal trong
qua trink tong hop IAA oxidase, enzyme ndy c6 vai

b gitp cdn bang nong 45 1AA trong co thé thuc vit
(Mumford er al., 1961). Céc nghién ciru hién nay cho
thiy dudr énh sing LED 6, cac chéi a chidu dai dbt
thin déu kéo dai & nhidu loai thye +at nhu nghi¢n clu
cua Kim va déng tic gra trén db1 tuong cdy Cic (Kim
er al., 2004), Azorina videfn (Wats.) Feer (Moreira da
Silva, Debergh, 1997). Tuy nhién. & mét vai nghién
clru, 4nh sang d6 6 ra khdng phit hop vé1 sir kéo dai
than. Haho va ddng tic gid (2000) bdo cdo higu fmg
nguoc lai cua dnh sang do &5i vai su ting trudng cla
cdy na hodng. Dudi ving anh sang d6 cdy Dia hoang
khong nhimg khong kéo déi than ma khéi hrgng tuoi
va toc 49 quang hop ciing dat lhap hom so véi dudi
céc diéu kign chiéu sing LED xanh. Két qua trén cho
thay, thy cac lodi thye vit khic nhau ma phin img cia
chiing vai timg loai anh séng s€ khic nhan Tennessen
va dong tic gid (1994) cﬁng cho ring 4nh sing d6 ghy
mit cin bing phin phd nang lugng dnh sing cho hi¢
lhong quang hoa [ va Il, do d6 te ché sy phat fridn cua
ciy. Ut ché sy phit trién cua chdi dugc quan sit dudi
4nh sang dé & thure vét c6 hoa thin thio nhu cay ec
Van tho \a cay Salivia (Heo ef al., 2002). Trong khi
do. anh sang xanh lai c6 tic déng nguge lai. Uc ché s
tang tnrong bing 4nh sing xanh da dugc bio co trén
nhiéu d3i twong khic nhau. Moreira da Silva vi
Degergh (1997) chira mng chiéu cao va chibu dai dét
thin cia cdy A vidalii (Wats.) Feer bj ngan khi sinh
trumg dudi ving dnh sdng xanh duoug. Anh sang
xanh ldm e ché  tang trudng va nhlmg thay dbi trang
hinh thi giai phiu thin va 1 & cly Tiéu nuéi cdy in
vitro (Schuerger ef al., 1997). Mortensen vi Stromme
(1987) ciing quan sat lhay s e che tang trudmg dudi
anh sing xanh & chidu loai cay rmng trong nha kinh,
Trong khi 6, Kraepiel va Mipiniac {1997) ahén manh
tam quatt rong ciia 4nh sing xanh wong vige déng mir
khi khéng. Anh sing mau xanh ¢d vai trd trong s
hinh thanh diép luc & thyc vt (Akoyunoglou, Anni
1984). Ngoat ra, nd con anh hud'ng tich cye trong bidu
hién hoat dong cia gene ¢ ca trong ahdn lan gene &
lap | thé va trong qué trinh phit trién bé mdy quang hqp
& té bao thue vat (Richter, Wessel, 1985). Topchiy va
déng tic gid (2005) béo cdo ring sir khic bigt trong
quang pho birc xa anh huémg den chét wong cic
thanh phin ctia protein tham gia cfu o sic 1 va bs
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may quang hgp. Tuy nhién, Chee (1986) lai bdo cdo
50 lugng chéi dat cao ohét khi giéng Nho khéng hat
phét trién dwéi dnh sing xanh. Dudng nhir sy kich
thich hay irc ché chiéu dai chdi giira cac ty 1¢ dnh séng
dd/xanh thi phu thudc vao phytochrome va cic thy
quan anh sang khiéc & cde lodi khic nhau (Kim et al

2004). Mot sb trudng hop, sy sinh truong thue vét [
nhit vai 10% anh sing LED xanh dugc bé sung, trong
khi d6, mot sb tadmg hqp khéc ti 1¢ LED xanh phdi
chiém t6i 30% khi két hgp véi dnh sing LED 86
(Nhwt, Nam, 2010). Ti 1€ xanh/dé khac nhaw anh
hudng kbéc nbau &én phat sinh hinh théi chdi & cdy
Héng mon, phin trim i sinh chi cao nhat khi 1 1&
&nh sang LED do nhiéu hon xanh, nhung s6 chéi hinh
thanh nhiéu ohét khi ti 18 LED xanh nhiéu hon d6
(Budiarto, 2010). ép tmg khic nhau cia phéi sinh
dudmg dudi ¢ic bude séng LED khac nhau & cace loai
thong cing duge nghién ciu. Bude séng do anh
huong tich cuc 46t véi kha ning ndy mam & 3 lodi
théng dugc nghién ciru (Merkle er af., 2605). Sy két
hop gitra LED d6 v d6 xa kich thich sy hinh thinh
phéi ¢ loai Doritaenopsis numg vin giit hién thugng
ngi phin & mic thip (Park e al, 2010). Quang phé
cia dnh sing LED ciing 4nh hudng dén sy th sinh iy
vily ot ciia cdy Lilium oriental hybnd “Pesaro”. s6
lugng ci thu duge cao nhit trong dleu kién t6i va dnh
sing LED b sung riéng 1&. Sw két hop giita LED
xanh va LED & kich thich sir gia tang kich thude,
khdi lugng twer va khd coa ¢l (Lian er al., 2002). Anh
sang LED d6 két hop v6i LED xanh ciing lam ting s¢
hinh thanh PLB cia lan Hb digp (Nhut e al., 2006)- ¢
ciy Dia lan, ) llrcmg PLB hinh thanh cao nhit duéi ti
16 25% LED d6 két hep v&i 75% LED xanh (Huan,
Tanaka, 2004). Anh sing LED xanh duoc cho 13 ditu
kign td¢ ahdt cho su hinh thanh chéi wr PLB ciia cdy
Dendrabium officinale nudi chy in vitro (Lin et al.

2010). Vai trd clia chit lugng dnh séng dbi voi qui
trinh phét sinh hinh thii thue vat vin chua duoe 6
mng‘ 06 phu thude vio dé dai budc song phit ra, loal
cly tréng duge nghi€n ciru, cac giai doan phat trién
clia thue vat va didu kién mbi tneomg nudt cly nhy
cudng dj anh sing (Anzelika et al., 2008), thanh phan
mbi teudmg (Schuerger ez af., 1997) hay diéu kién
thoang khi {Hahn et af., 2000).

Ham lrong chlorophyll & cae miu chy dudi cic
didu kign chifu sing LED khac nhau s¢ khac ohau.
Vi nghién ciru cho thdy 4nh séng LED xanh 12 didw
kién t6t cho qua trinh hinh thanh chlorophyll, ahumg
LED d6 lai c6 téc dung ngugc lai (Tanaka ef af., 1998;
Li er al, 2010), trong khi d6, P-carotene hinh thish
dugi anh sing LED do (Wu er al, 2007) v
carotenoids duoc cam fmg boi LED xanh va anh sing
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huynh quang (Shin ef al., 2008). Kim va dbng tic gia
(2004) nhan manh vai trd cita dnh sing xanh dén sy
hinh thanh chlgwphyll va sy phat trién ca lue lap &
cdy Cic nudi cay.

Chat lugng 4nb sang anh huong dén ham lugng
SUCTOSC, tmh bm d\mng hoa tan va tde &6 quang hop
ciia cde mu chy nudi cly in vitro cling duge nghién
cini. Sy gia tang ham luong sucrose, tinh bt va
durémg hoa tan trong cfly Bong vai duge nudi chy dudi
anh sang LED dé (Li ef al., 2010}, trong khu d6, su két
hop gitta LED xanh va LED dé lai hiéu qua & ciy Nho
(Heo ef al,, 2006) va Doritaenopsis (Shin et al.,
2008). Diéu hoa trao dbi carbonhydrate bai 4nh sang
da duge béo cdo boi Kowallik, 1982. Anh séng do
nhiéu kha nang ngin can sy vin chuyén san phim coa
quang hop va vi thé c6 sy gia ting ham luong tinh bot
14 (Soebo ef al., 1995). Goins vA ddng tic gia (1997)
cho thay ¢4 sy gia ting toc d§ quang hgp va host dong
ciia khi khdng clia 14 Lt my dwéi diéu kign LED do
va LED xanh két hop.

Qué trinh a ré i vitro ciing anh hudng bén dén
LED. RZ ¢y Hong mén hinh thich nhidu nhét duéi
dicu kién u 16 LED 46 két hop véi LED xanh
(Budiarto, 2010). Anh huémg clia dnh séng do dén qua
trinh hinh lhanh ré cuia chéi phu thuje vao kidu gen va
gid thé nudi cdy. RE Doritaenapsis hinh thanh_ nhiéu
duéi LED xanh vi ngdn can su hinh thanh ré dudi
LED do (Shin ef al., 2008). Ché( lu'qng anh sang ¢6
thé thic day su phat trién cla ré ginp mit ngin théi
gian nudi cdy va giam gid thanh cly gibng. Do cling
chinh 13 Iy do hé théng chiéu sang LED c6 thé ciing
dugce sit dung & giai doan ra 1€ trong qué trinh vi nhan
gidng, HE théng chleu sang LED con dugc st dung
trong qua trinh ndy mim va phit trién cia cay con i
vitro. Hat cla ciy Bletilla echracea dat ti 18 nay mém
cao nhit véi ti & 74% v6i LED xanh la cy va LED
vang (Godo ef al., 2011). Bude song tr 590 nm dén
625 nm 12 diu kin tt nhdt dé hinh thanh than 1€ cia
cdy Bletilla ochracea. Sau 3 thing nudi cdy. dién tich
14 mé réng duéi LED tring va LED xanh, trong khi
dé, LED xanh la cdy, vang va do lai c6 anh hudmg
nguge lai.

Ngoii cac chuong trinh phit sinh hinh thai tién,
dén LED con tmg dyng trong nghién ciru dén qua
trinh ra hoa & thuc vat. Anh sang xanh, do + do xa,
xanh = d¢ xa cua dén LED kich thich sy hinh thanh
hoa in vitro cia ciy Bét tién nhung néu si dung LED
do riéng 1€ lai lam gidm phén trsm hinh thanh hoa.
Hon nita vén cic dieu kén LED xanh, do,
xanh + d6 xa 1am tri hoan qua trinh ra hoa. Ti 1§ hinh
thanh hoa cao nhat (90%), sé hoa hinh thanh trén m3i

cly, ti 1€ hoa treéng thinh v& nd sém duge ghi nhén
dirén didu kign dén huynh quang. Diéu ndy cho thiy,
anh sing LED ¢6 vai tzb trong qué teinh ra hoa & cie
loai cy ra hoa bét dinh nhing lodi ma khéng chn cic
tin hiéu cam @rng ra hoa (Dewir et al., 2006).

Qua trinh thich nghi 13 budc cudi cang trong vi
nhin gidug. Trong qué tink ndy. iy phar thich nghi
v&i nhimg diéu kign mdi wudng mé frong nha kinh
hoiic ngoai dbng rugng. Trang thit cudi cing clia ciy
nudi cay md 14 phai thich nghi bt véi diéu kien ex
vitro. S sinh nsong tét & giai doan i vitro dusi ti 1@
chiéu sing 80% LED dé két - hop véi 20% LED xanh
giip céy Lan y sinh truémg 19t ngod vudam wom (Nhut
et al., 2005), didu do rrong ty nhu cdy Ddu iy sinh
trudmg in virro dudi diéu kign 70% LED do két hop
voi 30% LED xanh (Nhut ez af., 2003).

Vai tré ciia dnh séng don shc trong vi nhin gibng
di duge nghién ciru nhidy trén thé gici. & Viét Nam
thi ngudn sang niy chua dwge chi trong. Tir nam
2002 dén nay, Duong TAn Nhut va déng tac gia da
tng dyng thanh cbng hé théng phét sang LED trén
mét sb loai cdy tréng nhu Clc, sam Ngoc hnb, Thu
hin dudng.. Nhimg cdy trong nudi cay dudi hé
théng dén LED khéng nhitng su sinh treéng va phat
trién tét ¢ diéu kién m wiro, rna con ca ¢ didu kién
ex vitro. Nhitng nghién ciru v& giar phiu hoc, quang
hop ciing chirng minh ting nhiing cdy nuéi ciy dudi
hé lhung LED thi 16t hon khi so sanh vé1 hé thong
chiéu séng bing dén neon (Duong Tan Nhurt, 2010).

Lé Thé Bign va dbng tic gia (2013) da cha tha)
chdt Thu hir dutng ti sinh tir [6p méng té bao tt
nhét dudi ti 1& 80% LED d6 két hop vai 20% LED
xank, Trong khi d6, du6i didu kién 70% LED dé két
hop véi 30% LED xanh cho hiéu qua trong qué trinh
ti sinh chéi 1ir 14 v& 16p mong té bio tir thin ciia cay
Cic (Hinh 3ab) (Nguyén Ba Nam er al., 2012).
Hoang Vin Cuong vi ddng tic gia (2012) d4 khao
sat sy sinh truong va tich liy cac hop chét saponin
dudi 6 didu kién chiéu sing khac nhau: 100% &nh
sang xanh, 100% anh sang 4o, 4nh sang xanh va anh
sang 4o kél hop voi t 18 50:50, 30:70, 20.80, énh
sang huynh quang duoce sir dyng lam adi chimg. Két
qué cho thdy khéi luong tuoi va khéi luong khé cia
mé seo thu duge 1 cao nhat (tum)g ung 0,274 va
0,030g) khi cic miu 1a dwoc nudi cay dudi anh sing
4nh séng xanh va dnh sing do két hop véi 6 1§ 50:50
Qui trinh ting sinh mo seo hiéu qua nhit khi cac mo
seo duge nudi chy dudi didu kién chiéu séng 13 dnh
sing xanh va nb sang 4o két hop v ti 1€ 50:50, voi
khdi lrgng trei va khbi luong khé ciia mb seo 1 ién
nhét (twong tmg 0,748 va 0,064g).
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Hinh 3. He thong chiéu sang LED trong nhan giorg cay hoa Cuc qua céc giai doan phat tnén a,b gial doan tai sinh chdiva
hinh thai gii phau 1 Iop mong té bao than cat doc (a) va i & (b); ¢.d. sinh trwong clia cay Cuc trong gial dogn in vitro; ef:
sinh trudng va phat tnén cia cay Cic trong nha kinh duéi diéu kién chiéu séng bd sung bang dén compact 3U va dén LED
(Nam ef al, 2012, 2014; Nhut. Nam, 2009) (FL-Flourescent lamp dén huynh quang, T tudn, R: LED dé; B: LED xanh).

Anh sang xanh va 4nh sang do kél‘ hop van ti 1&
50:50 ciing 13 nguon sing thich hop nhat cho sy sinh
truong va phat trién cia cay sam Ngoc Linh nuéi

céy n vitro, tuy nhién, két qua phin tich'sic k?.lc"ms
cao 4p cho thay, Cac ¢dy duge nudi cdy dudi anh
sang huynh quang cho sy tich liy saponin la ca0
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nhit (0,2422% Rbl v 0,7081% MR2). Npgoai
nhimg nghién ¢ira i sinh vé tich Wy hop chét thir
chp, su sinh trudng va phét trién duéi doh sing LED
do va xanh ciing dugc thye hién. Duong “T4n Nhyt
va Nguyén Ba Nam (2009) chi ra ¥ang, chdi Cuc
phét trién tdt nhit dudi ditu kién chién sing 90%
anh séng LED d6 két hop véi 10% éoh sing LED
xanh vA cho khéi lugng twoi vA sb 14 16m nhét so véi
cic dl:u kién chiéu sing cdn lai. Nhiing ciy Ciic o6
nguén gdc tir he théng chiu sang 90% érh sang LED
46 két hop v6i 10% dnh sng LED xanh c6 kha nang
sinh truémg vi phét trién t5t nbdt & diéu kién vudn
wom so v&i nbiing ciy tir chc bg théng chiéu sing con
lai (Hinh 3¢,d). d4y, Nguyén Thanh Sang va dong
tic gia (2014) da nghién ciu tc dong ciia cdc diéu
kién chiéu sang khic nhau dén sy nhén chdi; sinh
trromg, phat trién va téng hop chlorophyll a va b cda
cly ¢bo in vitro, Céc a6t thén va cdc chdi dinh cic
duge nudi cﬁy dudi cic didu kién chifu séng khic
nhau bao gdm LED 486, LED xanh, LED ving, LED
xanh 14 cdy, LED tréing va LED d6 két hop véi LED
xanh theo nhidu ty 1§ khéc nhau (10:90, 20:80, 30:70,
40:60, 50:50, 60:40, 70:30, 80:20 va 90:10). Ké qui
thu dugc sau 4 twin nudi ciy trén méi mrbng nhin
chdi cho thay, chidu dii 14, chiéu réng 14, khéi hrong
tuoi v khéi Iugng khd cua chdi dal 6t ohat b 50%
LED db va 50% LED xanh. Sau 6 tuin nudi cdy trén
méi trdmg tao cdy cho thiy, khéi hrong tuoi, khéi
luqng kh#, chidu dai 15 va chiéu réog 14 cia cly dat tot
nhdt & 70% LED dé va 30% LED xanh. Bén canh as,
ham lwgng chlorophyll a (2920 pg/em®) va
chlorophyll b (14,57 pg/em®) ciia cdy dat cao nhit &
70% LED 46 va 30% LED xanh. én LED di dugc
s dung trong phong thi nghiém tir rit sém tuy nhién
vige img dung & giai dogn virdn vom con rit han ché,
Nam 2014, Nguyéu B4 Nam va dbng 1éc gia d4 s
dyng dén LED dé bb sung chiéu sing vio ban dém dé
nghién ciru dnh huémg cia ching dén sy sinh tnx('mg
v phit trién cua cdc gibng Cic “Déa vang”,
“Sapphire” va “Kim cuong” dugc trﬁng trong nhd
kinh. Dén compact 3U duqc sir dyng 1am nghié¢m thirc
46i chimg. Két qué cho thdy, t 16 70% LED 46 két
hvpvfnao%LEDxanhphﬁhvpchosusmhu'uong
va phit trién cia cfy Cic gibng Sapphire vi Kim
<uong, trong khi d6, i B 60% LED 46 két hop voi
40% LED xanh phu hop cho s sinh tnrbng va phat
trién cha cdy Ciic gibng Déa ving. K&t qué ndy co thé
kbing dinh, déa LED thich hgp 88 thay thé dén
compact 3U trong viéc chiu sing <iy Cic tring trong
aha kinh (Hinh 3¢.f). Tuy nhién, day chi 13 buoc dAn
\néc tmg dung LED & diéu kign dong ruéng cin
clS nhiéu nghién o @& chimg minh hi¢u qua cia k¢
théng chiéu sing LED trong ndng nghiép.

MOT SO UNG DUNG KHAC CUA DEN LED
TRONG CAC LINH VJC NONG NGHIEP KHAC

Ning nghi¢p trong khing gian

Thirc vét 13 ngudn lya chon duy nhit cb thé tao ra
dit lwong thye, mréc va oxy gidp cho cdc nhd thim
hiém by cung cdp trén cic tram khong gian, tiu vl try
d& chinh phuc mit tring, sa0 hda vi xa hon nita. D sir
d\mgduqcﬂwcvﬁt,phmconguonch:éusmg Tiéu
chufin ciia ngudn chién séng sir dyng trong néng nghiép
vi nha kinh hokc budng sinh truémg trén tr4i dit khong
thé sir dyng trén cic tin vii try. Trong khi d6, doin
thim hiém phai lam vigc bén ngodi quy dao trii dat
mngvmnim.wécnuéxnﬁngtbvcviﬂrmgkh&ngda
dlmcﬁnhdcnvadenLEDvmdcuumem an todn,
khoxllmngnbb hmsongdictnmg,tumthom Lt
Yau 44 duge dexuatnhlr]angnon chiéu sing chinh cho
céc phong nghién cin nudi trdng thyc vat trong khong
gian (Bula er al,, 1991}

Pén LED héng ngoeu t.huﬂvng duge sir d\mg
trong didu khién tir xa cic thiét bj khic. Johnson va
déng thc gid (1996) 42 sit dung loai dén ndy trong
nudi ciy cdy Yén mach (dvena sativa cv. Seger). DI
b sy khic biét cla hat giéng ndy mim vé ting
trnromg va d4p dng trong trudmg khi dirge chiéu sdng
bing dén LED hing ngoai véi didu kign trong i &
cung ohit 46. Nghién ctru ndy d cho thiy ciy Yén
mach ¢6 thé sinh tnrdmg bivh thudmg trong didu kign
chiéu sang dén LED ]mng ngoai. Thong qua két qué
trén cic nba nghién ciu 33 md rong trén cic déi
tuong khac va pham vi quy dinh cia céc loai budc
séng tham gla vao lye hap dén bie xa tﬂc dong dén
sw phat trién binh thudmg cia ciy trbng ohw cic
bude séng ving ngodi hdng ngoai cla quang phd.

Goin va déng tic gia (1997) di nghién cfu sy
phit tridn cla cly Lita mi duéi didu kién LED 48, so
sanh voi di€u ki¢n dnh sing téng va dnh séng LED
45 b sung dnh sing dén huynh quang xanh. Két qui
cho thiy, tmng Lia l'Dl duéi den LED 46 sinh trudmg
kém, niing suat hat gibng thép hon so véi dui didu
Lién &nh sing tring. Niumg khi bé sung 10% énh
sang bujmh quang xanh thi chét lw¢mg bat gidng va
trong hrong khd cia chdi dat cao nhét so véi cdc
diéu kién chiéu sdng con lai.

Nhom nghién cim cia Goin cing 43 tép tuc
nghién cira sir sinh torémg cia Rau diép va Ci cai
dudi hé thong chiéu sing dén LED xanh va d6 két
hop. Céc nha nghién cim hy veng céc nhi du hinh
vii tru ¢6 thé thu hoach rau séng, cic loai thio mge
vd rau qua trén céc tram khong gian.
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Algaculture, 13 hinh thic mudi tréng cic lodi
Téo, tao mft nguﬁn nguyén liéu lon dugc sir dung
trong c4c mganh phua sinh hoc, dwoc pham, nhién
tign tio, Kiém soat 6 hifm, ¢iing nhy thue nhusm
vé chit mau. Algacniture cling cung cép ngudn thye
phim hy vong trong tuong lai.

Tio cb thé duge trdng tron photobiareactor
(PBR), mt bioreactor trong dé ket hop mdt s6 loai
ngudn séng. PBR 1a mgt hé théng khép kjn trét
nguge Vol mit bé hoic a0 md. Tat ca cic chit dinh
dudng thiét yéu phai dupc dua vao hé théng dé cho
phép tio phét trién vA sinh trwémg, PBR kéo dii giai
doan sih trudmg vi chn phe}; nudi trdug véi nhidu
loai tao. Khi tao phét tridn, shn phim tio d thira 58
tran ra va dugc thu hoach. Matthijs vi ﬁéng tac gid
(1996) di st dung dén LED liam nguén sang duy
nhit trong nudi cdy Tio xanh (Chlorella
pyrenowdesa), Nghién ol &3 tim thay dnh sing cia
dén LED gilp tio sich tudug mft cich t6i da.
Nghién ciru ndy cling két lufn, vidc siv dung dén
LED n.hép nhdy (c6 nghia la dnh sing khong lién
tuc) trong nudi cdy Tao cé thé tiét kiém ning lugng
0 véi ngudn énh 1 séng buynh quang. Mgt loi thé nita
13 n3ng luong thét thoat nhiét ohé hon nhiéy. Trong
khi 46, vigc két hop énh sing xanh vé1 dnh sing
LED méu 46 khong lhay dm cac thude tinh ting
trudmg. D tin dung Igi thé vé tidm ning cong nghé
sinh hoc tir Tao, Lee v Palsson (1994) dé tinh toin
gid tn 1y thuyét cin thiét cia khdi Juong khéng khi
va curimg d8 anh sing tro'ng nuét cdy tho véi mat 49
cao dudi 4nh sing don sic 680 nm tr cic dén LED
nby anh sing ngu}m chinh. Nhém tdc gia cling d&
thiét ké mot PBR mAu thir nghiém dua trén nhimg
tinh toin niy. Si dung dong héi buu cung cap mbi
truimg moi, céc nhi nghién cim 43 dat duge n&ng 45
té bao 13 2 x10° & bao/ml (hom 6,6%, v/v), té bio
ting gap 43i voi thoi gian duei 12 b, va the 6 san
xuﬁt oxy cae bon 10 mmol nxygen/l trong 1 gidy nubi
cay Nghlén ol ndy chi ra ring sy phat trién hé
théng chiéu sing LED trong nuéi Tao mang lai higu
qua kinh 8 ding ké. Mot nghién ctru khic cia nudi
cdy Tdo thong qua dea LED duge thyc hidn béi
Nedbal va ddng téc gid (1996). Ngl:uen ciu ndy chi
0 the ddng bi i trén mét loat cAc loai Tao trong
nudi cy long bang cach sir dung cic diy dén LED
méu dé cung cap anh sing khong lién tyc. Két qua
x4c nhin rang the df tio ting trudng trong dnh séng
khéng lién tye cao hon 4sh séog lign tyc trong didn
kién nusi ¢dy tuong duong.
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Giam bhénh ciy tring

Schuerger va Brown (1994) di sit dung cdc
LED véi quang phd khic nhau de x#c dinh &
hudmg ciia dnh séng dén sy plmt trién cua virys khifs
Ca chua (ToMV) trong 6t va bénh phén tring tii
Dua chuqt Nghlen ciru ndy chimg minh chit luqﬁg
quang phé c6 thé lam gidm bénh hai va cé thé
thanh chuong trinh hitu ich trang quan 1y dich bénh

téng hap.

KAT LUAN

LED I nguén énh sing dAu fién cé thé cung clp
anh sdng 6 kha ning kiSm sodt ding thah phin
quang phd va budc song phit hop véi té hdo nhin
kich thich anh sing nhim ﬂ!eu khién sy phat sinh
hinh thdi thyc vit theo ¥ mudn trong qud trinh puéi
cdy. Ching c6 thé d& ding tich hop vio h théng
dién khién k¥ thuft s6, tao didu kign thuin loi cho
céc chuong trinh chiéiu séng phic tap nhw thay dbi
thinh phén quang phd trang quang chu k¥ hoiic v
giai doan phét trién ciy trdng. Pén LED khong chita
thily ngén. Ching an toin hom trong hoat ddng so véi
c4c loai dén hién nay vi khong ding thiy tinh 13m vé
boc va chiu dugc nhiét 49 cao.

Trong khi qua trinh quang hgp khong ddi héi
4nh sang lién tuc va quang pho diy do, dén LED cé
thé cung cip _photon véi bude séng cy thé va hob
hoa( tmng didu khién. Nhw vy, co ché quang hop
i cic déc tich cie dén LED tso thanh hai
kigm néng lu(mg (ciit phin doan phd khéng
cdn thiét va tht dnh séng dinh k). Dréu nay khong dé
ding dat diroc v&1 e ngudn shng khac.

Bai viét ndy dénh gm t:mg quét cdc ing dung
clia dén LED trong nudi chy md t& bio thye vit vi
canh tic chy trdng. Chc nghidn ciu ndy mé dudng
cho hilng nghién ciru trén cac loai khic nhau, elog
b két tufin dén LED di didn kién dé thay thé cic
thiét bi chifu sing khac trong nghién ciru néng
nghiép. Véi niing lugng c6 thé 1iét kiém, LED triv
thanh phuong 4n Iya chon 6t nhét cho thiét by chiéu
sang trong phong oudi cdy va nha kinh quy md lon.

Lai cdm on: Cde tde gid xin chin thinh cdm o
Quj Phat wién Khoa hoc Céng nghé Qubc gia
(NAFOSTED - 106.16-2012.32) vé Vién Hém lim
Khoa hoc va Cdng nghé Viét Nam (IN3/C09, Dy dn
sén xudt thir nghigm Sém Ngoc Link) dd tai try che
chiing t6i hoan thank nghién ciiw ndy
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AN ARTIFICIAL LIGHTING SOURCE FOR

Tay Nguyen Institute of Scientific Research, Vietnam Academy of Science and Technology

SUMMARY

Light is one of the most important factars in the regulation of plant growth and development Green plants,

which convert lxght mm chemical energy via the process of photosynthess, use light as a source of information
for {ength), ph D (light direction), and photomorphogenesis (light quantity
and quality). These respomes depend on the photon flux density (PFD), light quality, duration and
photoperiad. Therefore, plant growth could be controlled by artificial light in the greenhouse and i vitro.

Tissue culture and growth rooms have long been using artificial lighting sources, including fluorescent lamps,
high pressure sodium lamps, metal halide lamps, and incandescent lamps, etc. Among these, fluorescent lamps
have been the most popular i tissue culture rooms. However, these lights have a wide range of wavelengths,

from 350 1o 750 nm. Such a wide range of appears to y and are of low quality for
promoting plant growth, and the system consumes a lot of electrical power while generating heat in 2 tissue
culture laboratory. Thus, there is a need for an ¢fficient ightng source to improve the production efficiency,
reduce costs, and improve the quality of the micropropagated plants. Light emithung dmdcs (LEDs) have been
demonstrated to be an artificial flexible lighting source which has effects on biol

Usmg LEDs can choose suitable waveleogths with the growth and development of plants, thereby increasing
the yield of plaats. studies have been condusted in order to investigate the effects of
ELEDs on plants, which have led to many satisfactory results. Various morphological, anatomical, and
physiological amributes such as shoot elongation, axillary shoot fvmauon somatic ¢mbryo induction,

thizogenesis, and leaf anatomy, ion of secol bolites and thetic abilities of plants
grown in vire have found to be regulated by spectral properties of LEDs. The potentials of LED as an effective
light source for indoor agricultural production have been explored to a great extent. This paper provides a brief
development history of LEDs and a broad base review on LED applications in plant tissue culture and indoor
plant cultivation.

Growth and devel light-emitting diodes, i i P
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