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TOM TAT

Pén LED hay con got 1 diode phit quang d3 durgc chimg minh nhw ngudn séng 1y ruong trong cic phong
nudi ciy mé té bio thyc vit. Trong nhitmg nim qua, dén LED khng ngimg duge cir thign chit lueng va hé
théng &é chién sing hgu qus hon. Trong nghién ciu ndy, mét hé théng LED mé1 duge 130 ra, sir két hop pitta
cang 'nghe chiéu sing LED va u-uym dién khing diy duge thye hién va img dung frong nghién ciry sinh trudmg
cdy Dau ldy, qua d6, n6 c6 the fict kigm khong pian méi cay. HE ﬂmng bao gnm hai b phiin: (1) Mach phét:
Mach bién dbi tix tnmng thanh dién trréng Nhiém vy cita mach plm 13 bién d6i cdc tin higu dién 4p dhu vio
thanh céc tin hlgu & cac tin sé mong mudn va birc xa céc tin hiéu niy ra | bén ngodi; (2) Mach thu: Mach thu tir
trwdmg vé bién d6i thanh ﬂu;n néng tiéu thu. Mach thu ¢6 nhiém v bt dugc chinh xac cic fir trudmg dang
duge birc xa bén ngodi, chuyén ching lai thinh ning lupng dién dé dua ra tidu  thu. Mach thu gdm: Mach céng
huéng LC cdng hréng tin hi¢u phét va tii mach la bang mpch dén LED dwgc 1ip dat véi 29 LED (20 LED do :
9 LED xanh, twong tng v6| tilg RiB ~ Két qua thi nghigm cho thiy, cy Dau tay sinh duéi hé théng mén
¢6 kha ning ting mmng 1dt hom vén chc iéu khéi lugng twoi (1,02 g), khéi lrong khd (59 75 mg), chidu
cao cdy (6,67 cm), gid tri SPAD (48,05) so vai dudi dén huynh quang % wong dllong dudn cic hé théng chidu
sing LED khéc. Voi két qua bude dhu, cho thay hé théng LED méi ndy o6 thé nang cao higw qua chifu sang vd
tict ki¢m khong gian wrong céc phdng oudi cay mé, vi vy, cin nhiéu cdi tién va nghién ciru én ohidu 46

rong khic 48 h théng LED m&i ndy <6 thé dwec tmg dung réng 13,

Tir khéa: Déu 1dy, diode phét quang, dién tir truomg, trupén dién khong ddy, vi nhdn giong

GIOI THIEU

Anh séng 12 nhin 16 quan trong didu hoa s
sinh trwdng vé phat tridn cia thye vat, Thue vt sit
dung 4oh sing nhr ngudn néng lugng dé téng hop
cic hgp chdt hiru co qua quu trinh quang hgp, hay
sit dung inh séing nhe nguon théng tin cho cic
<hwomg trinh quang ¢hu ky, quang huéng d9ng vi
quang phat sinh hinh thdi. Nhitng dap Gng ndy phu
thudc vdo cuimg 9, chit lugng 4nh sing (budc
séng), thii gian chi¢u sang va quang ky chiu sing
(Talz, Zeiger, 2002). Vi vy, ¢ thé sir dung dnh
sang nhan tgo dé kiém sodt sy sinh trudng va phit
trién thyee vat trong nha kinh Vi trong in vitro. Nhin
chung, dén huynh quang J& ngudn chiéu sing chinh
trong vi nhén gidng v tioh thye vit. Trong nhimg
nim qua, diode phﬁl quang hay dén LED di dugc
phét trién nhu ngubn chifu sing méi trong nud1 cay
mé té bao thye vir. So voi dén huynh quang, dén
LED <6 mdt s6 di€m wu didm nhu kich thide va thé

tich nhé, tudi tho cao va budc song cb thé kiém soat
(Bula et al., 1991; Brown et al., 1995). Tanaka va
dbng tic gid (1998) d3 bio ¢do sur sinh trrdng cia
cdy Dia Lan gia ting ddng k& dudi su chiéu sing
clia dén LED d6 va xanh két hop Nhut v déng tac
gia (20022) cho thdy cy Chudi c6 thé sinh truéng
tét trong in viiro va glal doan tlep theo ngoai vudn
wom khi dugc nudi cay dudi dén LED xanh va dd
kée hop. Ngoai ta, mgt vii loai da duge nghién ciru
thinh cong dwéi hé théng chifu sing LED nbu céy
Nho (Pusps er al., 2008), Khoa tdy (Jao, Fang,
2004), Lily (Lian ez al., 2002), Cic (Kim et al.,
2004; Anzelika et af., 2008), Bach din (Nhut ez al.,
2002b), Dia hoing (Hahn ef al., 2000), Vin mén
(Jao et al., 2005), Bat tién (Dewir e al., 2007), Lan
y (Nhut ef /., 2005), Sdm An 8% (Lee er al., 2007),
lan H3 digp (Wongnok et al, 2008). Qua cic
nghién ciu nay cho thiy dén LED la nguon chidu
séng thich hop trong nudi cay mé té bio thye vit
Khi so sinh véi dén huynh quang. Tuy nhién, néu
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dén LED dugc thiét ké dé thay thé dén huynh
quang nhu hé théng thong thirémg thi chwa phat huy
hét cic diém thudn lgi cia dén LED Nim [996,
Okamoto va déng tac gia dd sir dung céc bang mach
dén LED dugc thiét ké rigng cho mb1 hgp nut csy
tao thanh mét hé théng UNIPACK. 'Mm hé théng
duoe xép chéng lén nhau nhim tiét kiém khong
gian cia phéng nudi cdy. Ngodi ra, mé1 hdp nubi
cly duge chidv sang riéng biét pén cuong 46 chudu
sang phan bb ddu dén méu cy, didu 0y khong thé
thye hién véi dén huynh quang hofc dén LED dang
typ. Tuy nhién, hé thong nay khong duoe img
dung réng boi phai su dung lugng 16n day cap de
cung cap dién cho mbi hép nuéi cay. Sy ra ddi cia
cong ngh@ truyén dién kbhéng diy d3 khic phuc
duge nbwge diém trén. Ngay 07 thang 06 nim
2007, mdt bai bdo dang trén tap chi Science cua
nhém sinh vién MIT da lam chin déng dw lugn kit
thire hién nghién ciru truyén dién khong diy bing
cam ‘g dién tir (Kurs et al, 2007). Tir d6 hang
loat cac thiét bi sir dung céng nghé nay dwoc tao ra
nhr cdc thidt bi sac khong diy che dién thoai,
laptop... Tuy nhién, thiét bj tmg dung trong nudi
cdy méd chua duge thyc hién truée ddy. Trong
nghién ciu nay, sy két hop g2 <ong nghé chéu
sang LED vé truyén dién khong diy duge thue hién
va ltng dyng trong nué: cdy ciy Diu tay, qua d6, ¢6
thé thic dhy sy sinh trudng cda cly in vitro va tiét
kiém khéng gian nudi cdy.

VAT LIEU VA PHUONG PHAP
Vit li¢u va méi trodmg nudi cly

Lé non dugc thu nhin tir cdy dau tay 1 nam tudi
duge trong tai Vién Nghién ciu khoa hoc Tiy
Nguyén (Da Lat, Lam Béng, Viét Nam). La éwee
Khir tring vén ¢dn 70% (viv) trong vong 30s va 0,1
(HgCh) trong vong 5 phiit sau d6 nira 4 Hin véi mrée
cat vd tring. La duge cal thanh hinh tron ¢6 quong
kinh 0,8 cm, sau d6 cdy trong mdi trudmg tdi sinh
chdi st dung binh 250 ml chu’a 40 ml mdi trudmg
MS (Murashige. Skoog, 1962) b sung 1 mg/l TDZ,
0,1 mg/l IBA, 30 g/l sucrose, 8,5 g/t agar (Sutter er
al, 1997). Sau a6 cie cum chét chia 5-6 chdi s&
dwge cly sang méi tnrdmg MS cé bd sung 0,2 mg/]
BA, 30 gl sucrose va 8,5 g/l agar (Suiter et al,
1997) cho qué trinh kéo dai chdi. Céc chdi thu duoc
6 chidu cao 3 cm duge cdy vao mbi trromg MS bd
sung 0,2 NAA, 30 g/l sucrose, 1 /1 than hoat tinh va
8,5 g/l agar (Haddad: ef al, 2010), duge sir dung dé
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nghién ¢l dnh hudmg cua cic diéu kién chiéu sang
khic nhau €5 qué trinh sinh tneong clia cdy Diu ty
in vitro.

H§ théng chiéu sing

Bén hupnh quang

Anh sang duge st dyng trong thi nghiém 13 4nh
sng tir dén huynh quang tiéu chudn 6 kich thwéc 1.2
m (FL - 40 W/T10) ¢ cong sudt 40 W (Cong ty Bong
dén Phich nuéc Rang Paéng, Viét Nam). Mot bong
dén huynh quang duoc sit dung dé lam nghiém thic
i chimg v& g3t gilra gidn nuéi cly khoang cich i
dén dén nap hép la 30 cm, hop mubi cay duoc sit dung
1a hdp Magenta GA7 (7,7 cm x 7.7 cm x 9.7 cm,
Sigma-Aldrich Co. LLC.), cudng d6 chiéu sang duge
duy tri tai vi tri trung tim ddy hdp 12 45 pmol.s?s™

Dén LED

Pén LED duoce sit dung trong thi nghiém 1a dén
Plant Grow LED (Céng ty TNHH Thuwong mat Dich
vu ky thudt CSV) ¢b kich thuée tidu chudn 1,2 m,
cbug sudt tidu thy 13 36w. Mot béng dén LED duoc
sir dung va dat gitta gian nubi ciy, khodng cach tir
dén dén ndp hop 12 30 cm, cuimg d6 chidu sang duoe
duy tri tai vi trf trung tam ddy hop li 45 pmol.s’ 2,
Anh sing phat ra t& dén LED bao gbm hai loal budc
song 450-500 nm va 650-680 nm phat ra tr hai loal
tuong ¥mg dén LED do vi LED xach vaoi ti 1§ 7:3
duge tich hep trong dén Plant Grow LED.

H? thing LED truyén dign bing day cip (LED uni-
Pack (LP))

Thiét bi LED-uniPack (LP) s& dung trong thi
nghiém dugc thiét ké bing mica c kich thudc 8 cm
(chicu da), 2 cm (cao), 8 em (1dng). Ngubdn chiéu
sang LED dugc gan trén trdn cta hop (bing mach
dén LED dugc 13p dat véi 29 LED (20 LED do : 9
LED xanh, twong img véi ti 1¢ R:B - 7:3), 20 LED
do, du'qc chia thanh 4 ddy, mdi day gdm 5 bong duee
mic ndt tlep. LED xanh cling du(yc méc trong
niumg v6i 3 bong LED duge mie ndi tiép. Mach dén
LED duge pha 1€n hép Magenta Dong dién mdt
chidu DCI2V duge cung cﬁp ¢ phiz sau cia LED
uni-Pack tir bg nguon (Nguon AXT 450 - Haing
Golden Fleld) chuyen aéi 220V xoay chiéu thanh
12V mbt chiéu. Bién tré duge sir dung &8 didu (:Im:lh1
dién ap dhu vio theo v muén fwong tmg vai cudng
dg anh sang phit ta cta mach dén LED (Hinh Ib).
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Hinh 1. C&c hé théng chiéu sang béng dén LED. a. Dén LED véi i 1& chiéu séng 70% LED dé két hop 30% LED xanh; b.

LED uni-Pack (LP).

H¢ thing LED truyén di¢n khong diy (Wireless
power transfer — LED uni-Pack (WPT - LP))

Thiét bi duge nhém nghién ctru iy thiét ké gom
hai mach:

Mach phét: Mach bién déi tir truémg thanh dién
truong: Mach bién doi tir truong thanh dién truong.
Nhiém vu ciia mach phit 13 bién dér cic tin hiéu dién
ap dau vio thinh cic tin hiéu & cdc tin sb mong
muén va birc xa céc tin higu nay ra bén ngoai. Mach
phat hoat déng nhu sau: Bién ap s& bién.déi dong
dién tr 220VAC (dong dién xoay chiéu) thanh
60VAC va 24VAC. Sau dé, chinh lwu sé bién do
dong xoay chiéu thanh dong mot chleu vai hai
nguon: Nguon 15V la nguén cung cap ap cho cic
linh kign va nguén 80V cap ngudn cao ap cho mach
dao dong LC. Mach dao dong: tao dao ddng cho
mach LC. Mach khuéch dai c6 nhiém vu khuéch dai
cong sudt dé tmyf':n di dwge xa. Mach cong hudng
LC: Cong huong va truyén tai tin higu. Tin hi
duge truyén di duoi dang song dién tir véi tin s
giao dong tir 100 — 130 kHz. Mach phét con duge
thiét ké voi hai vong phat tir truomg, dudémg kinh
vong phat 12 30 cm, mdi vong s& cung cdp dién t6i da

cho 10 hdp nudi cdy, cong suat cua mach phat la
80W. Trong mach phit c6 bo tai nhigt bing cic la
nhém nén thiét b s& khong bi néng trong sudt thai
gian chiéu sing 16 gio/ngdy.

Mach thu Mach thu tir truémg va bién doi thanh
dién nang tiéu thu: Mach thu co nhiém vu bit duge
chinh xdc tir truéng dang dugc birc xa bén ngoai,
chuyén ching lai thanh ning leong dién dé dua ra
tiéu thy Mach thu gém: Mach cgng huémg LC egng
huong tin hiéu phat va ta1 mach 1a bang mach dén
LED duge ldp dat vén 29 LED (20 LED d6 : 9 LED
xanh, tuong (mg voi ti 1€ R:B ~ 7:3), cach b m
tuong tu nhur hé thong LP. Cudng do ¢ a
mach dén LED duogc didu chinh tir niit diéu chinh tin
sb phat cia mach phat. Tan sé ciia mach phat dugc
duy tri & 120 kHz s€ tuong (mg vé&i dnh sang LED tir
mach thu c6 cuéng d 45 pmol.m™.s™ duge do tai vi
tri day hdp. Hé thong dugc moé ti chi tiét theo hinh
2a,b va hinh 3a,b,c.d.

Hé thong hop nudi cay tr tao duge thiét ké
ruyen dién cé day bang cap (Hinh 1b)
va truyén dién khong day bang cam img dién tir
(Hinh 2). Hai hé thong trén déu dugc nhom nghiém
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ciru ty thiét ké va thuc hién. Anh séng LED dwoc
khdo sat véi ti 1€ két hop 1a 30% LED xanh véi
70% LED d6 1a ti I¢ tdt nhit trong nghién ciru cia
Nhut va dong tic gia (2003) trén cay Dau tdy. LED
46 phét ra dnh sing voi bude séng 660 - 680 nm,

Nguyén Ba Nam et al

trong khi d6, véi LED xanh 13 450 - 500 nm,
Magenta GA7 (Sigma Aldrich) dugc sir dung cho
nghién ciru ndy.

Cac mu duge nudi cdy & nhiét dg 22 + +2°C
quang ky 16 gid/ngdy, cuong 4o chiéu sdng 45
pmol.m™.s”, 4 4m twong ddi 50 - 55%.

Hinh 2. H théng nudi cdy LED truyén dién khéng day (Wireless power transfer — LED uni-Pack (WPT - LP)). a thidt by phat;

b thiét bi thu, ¢ d. hoat dong cia hé thong

Bién Ao 24vaC CHAN b 80VDC
GOVAC
- rI 15voC
E X
Mich tgo dao Khuéch dal
e || g | Syhle
Mych L Gndp Led

=

Hinh 3. So a6 khéi clia mach phat (a) va nhan (b) dign trwdmg trong hé théng LED truyén dign khéng day (WPT-LP),
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Dira cdy ra virém wam

Sau 4 tuan cay in witro duge Iay ra khéi hé
thoug nubi cay, nira sach agar bm & 18, lrong cay
trong chiu nhua véi 4¢3t min (c6 kha ning thodt
nude tdt) ¢ pH khoéng 6,5 va nuéi phun suong méi
ngay mol lin, v6i d 4m twong ddi 75 — 80%, nhiét
4620+ 5°C.

Ciéc chi tiéu theo dbi

Curdag dd chidu séng duge do bing L17250A light
meter (Hing LI-COR) vé1 49 didm, mdi diém duge
do ciach nhau 5 cm tinh tir dudng bign dit hdp nuét

cdy, dién tich dugc khao sat 14 30 cm x 30 v:m Cuang
8§ 4nh sing dugc tinh bang dom vi pmol.m? ™"

Céc chi tidu sinh treémg cia cdy Dau tiy dugc

khio sat: khm llumg tarod, khéi lugng kho, chiéu cao,
chiéu dai 1€, s6 18, 56 14, dwimg kinh 13, gi4 tri SPAD
{SPAD 502 Minolta Co Ltd., Japan) et 14 dwoc ghi
nhdn sau 4 tudn nuéi cdy, tinh tr 14 thir 3 & wén
xudng. DS voi cly ex vitra, cac chl tiéu: khm [xgng
tuai, chidu cao, chidu dai 18, sb ré, e snng sot,
duémg kinh 14 dwoc ghi nhan sau 4 tuin trdng trong
didu kién vieém vom.
Xk Iy 56 lidu

M?i thi nghiém duoc lap lai 3 lin véi 9 hop
magenta GA7, md1 hdp dwge cay v6i 5 chdi dau tdy.
$6 ligu duge xi 1y bing phan mém Microsoft excel,
SAS 9.1 va Ducan’s test (Ducan, 1995) vét « = 0,05,
dudng binh 46 duge vé biog phin mém Surfer
version 11.0.642 (Golden software, Inc).

IR
L
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1

Hinh 4. Hinh vé& ma t4 gian nué c$y ma (A) va cac v) il dugre do ctedmg ¢ anh sang tén gian nudi cdy (B).

KET QUA VA THAO LUAN
Curimg d§ chiéu sing cita cic hé théng nuéi ciy

Sy phan bé cudmg 43 dnh sang cia dén huynh
quang, dén Plant Grow LED va hai h¢ théng 1y 120
LP va WPT-LP duoc thé hién qua dudng binh 4§ ¢
hinh 5

Két qud do cuémg 4 dnh sang, bing thuét bj Li-
250A & 49 didm khic nhau cho thay cuimg 4§ inh
sing cao nhit & hai h§ théng chiéu sang dén hujmh
quang va dén Plant Grow LED 1ai not vudng géc v
hudng chiu ciia dén, tai vi tri tir 22 - 28. Gidm déno
vi tri lan céin tir 15 - 21 va 22 - 35, Béi véi dén huymh
quang cudmg 3 dnh séng gidm 10 rét tai vi tri sit bién,

talcacvlm!ul7%814hoacm36—42va43-49
giao dung tir 35-40 wmol.m™s™. Sy phén b cuwdmg do
énh sang cia dén huynh quang da duge trinh bay kha
k¥ trong nghién ctru ctia Chen (2005). Chen cho ring
cudng 4 anh séng & cde vimg bién duge ky hiéu Al,
D1, D7 va G4 la thfip nhét, nhimg cdy dugc thi
nghi¢m s& sinh trudng chdm khi duge dat ¢ cic vi ti
nay (Chen, 2005). D61 vdi hai hé théng LP vé WPT-
LP, Cudmg d6 dugc duy tri 45 pmol.m™s” tai vi tri
trung tAm day hop. Anh sing phat ra tir hai hé thong
nay khéng 6 sy phan tdn nhiéu va déu tap trung cho
hp nudi cdy. Sy khac nhau gitra cic hé théng 1a sir
phin bé cuong 46 4nh sang khic nhau, vigc lra chon
cuémg 46 thich hop 45 pmolm™s" s& khé thye hign &
cdc hg théng dén hujnh quang hay dén Plant Grow
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LED. Dbi véi ha1 hé lhéng LP va WPT-LP thi sy didu
chinh cutmg 4¢ 4nh sing duoc thyc hién bang cach
dleu chinh dong dién cung cap dhu vio & hé thong LP
xudng dudi 12V va tan sO phit ddu ra ¢ hé thing
WPT-LP xudng dudi 120 kHz s& kéo theo sy gidm
cudng 4§ anh sing.

Ngoai ra, v&i hai hé thong trén cic hop nudi cly
niéng ré con co the xép chéng 1o mhau nhim tang
dign tich nudi chy. Tuy hign, db véi Bé thong
WPT-LP cic sé 16p xép chong fugng lmg véi s0
vong day phat tir truong con dbi v6i hé théng LP thi
Kkhi & tang gla ting dong nghia vm vige diy dién
cung cip nguon cho tirng hipp nudi cly ciing gia ting
lam h théng trd nén phic tap.

Bé gia ting khéng gian sir dung trong phong
nudi cdy md, cic ké nudi cay sé dugc thi€t ké nhiéu
ting hon, khi d6 khoang cich giira bong dén va hop
nudi céy s& ngén lai (Chen, 2005). Tuy nhién, viéc
glam 45 cao cua bong dén s& lam giam tinh dbog
nhit caa anh sing dén cdc hép nudi cdy. Ngoal Ta,
mdt phuong phap khic duge thuc hidn dé Bia tang
hidu qué sy dyng k_hong gian d6 14 thay abi huc'ng
chiéu sing biing céch xép chbng céc hop nubi chy va

Nguyén Ba Nam ef gl.

l:ip dit den & giita ¢a duoc thuc hién boi Hayashi va,
dong tic Bia (1992) tén ciy Khoai tdy. Vm phmmg
phap chiu sang trén, mat lmp nudi cay duge gia
tang déng ké tén mét don vi dién tich, tuy nhxen,
mau cdy ¢6 xu huémg huéng sing vi cong vé plua'
bong dén vi nhing cdy & gitta khéng nhén ducc diy
dt 4nh séng nhwr & céc cdy ngodi bién, vi vay phuong”
phép chiéu sang theo huong ngang khéng duoe img
dung réng ci. Mt cai tién khac d€ gia ting hiéu qui
sir dung khéng gian 14 hé thdng UNIPACK. si dung
dén LED (Okamoto et al, 1996). Hé théng
UNIPACK bao gnm hép nudi ey (11 om x 11 em x
14 ¢cm) ngubn sang 14 LEDCAP chira 9 LED xanh va
36 LED, ti 1¢ teong (mg 13 20% LED xanh két hgp
80% LED d6). HE théng LP dwge sit dung trong
nghién cim ndy cing twong ty nhu hé théng
UNIPACK c¢ta Okamoto nhung nhé hon (7,7 cm x
7,7 cm x 9,7 cm) va ti 1é dén 1a 30% LED xanh k&t
hop v6i 70% LED do. Tuy nhién, vitc cung cdp dién
riéng cho timg h§p s& sir dung mét lrgng 1ém diy cip
dién, do do, hé théng WPT-| LP st dung céng nghé
truyen dién khong day s& c6 tidm ning lén trong viée
thiét ké hé théng chidu sang hiéu qua va tiét kism
khéng gian trong cic phong nudi cdy mé.

1

. | ° .
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I
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Hinh 5. Phan bb cuang dé anh sang (umol.m®.s™) cila cic hé théng khac nhau. a. dén huynh quang; b dén Plant Grow

LED; ¢ h& théng LP v WTP-LP

Anh hirdng cia hé théng nudi chy dén sy sinh
trudmg ciia ciy Dau tiy nudi cdy in vitro
Sau 4 tudn nudi cay, cac chi tidu sinh trwdng coa

clly Dau tay duéi céc hé théng khic nhau duge trinh
bdy & bing 1.

Qua bang sé liéu cho thay, cdy Diu tdy sinh
truémg dudi cac hé théng chidu sing LED déu cho
két qua 6t hon so vai dén huynh quang (Hinh 6).
Thé hién & & cac chi tiéu khéi Tugmg nrot vi chidu
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cao cdy. Chidu cao va khéi luong tuoi cdy dudi dén
huynh quang chi dat lin Juot 1a 0,48 g/cay va 5,27
cm. Trong khi @6, khéi luong tuer ciy dudi céc bé
théag LED giao déng tir 1,02 - 1,04 g/cdy va chibu
cao tr 6,50 cm - 6,67 cm, cao hon so v6i dudi diéu
kién dén huynh quang (Bang 1). Ngoai ra, cdc hé
thing khac nhau cling nh huong khac nhau dén
duimg kinh 14 va chi sd SPAD. Chi s§ sinh tnrémg
nhu dudag kinh 14 va chi 56 SPAD ciia cdy Dau tay
dugi hai hé théng LP v3 WPT-LP cao han so v&i dén
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Plant Grow LED va dén huynh quang. Piéu ndy cho  truong du6i hé théng WPT-LP c¢6 hinh thai binh
thy, cic cdy dudi hai hé thong ndy co su gia tang Lhucmg chimg t6 di¢n tir truomg khéng anh hudng
kha ning quang hop. Ngoai ra, cdc ciy Dau tdy sinh  dén méu cdy.

Bang 1. Anh huédng cla cac hé théng nudi cdy 18n kha nang sinh tredng clia cdy Dau tay nudi cdy in vitro.

Céc hé Khéi " Chiéu r Chiéu i3
:gus nudl !(n;;rns twol f,?‘.f'(":;"ﬂ e sél1a g"(‘i’;’)’ kinh g8 ?;; ;e Sant
FL 0.48" 25,98" 5.27° 550° 0,84° 520°  3,64° 39,85°
LED™ 1.02° 57,00° 6.50° 675" 0.95" 1050  5,00° 43,10
LP 1.04* 61,00 6,50° 7.00° 1,23 1120 6,14° 44,50
WPT-LP 1.02° 59,75 867 6.50° 1,18° 160"  4.56° 48,05
CV (%) 13,64 14,10 8.25 14,70 10,39 3125 12,01 5.24

Cha thich: *: Nhizng mau ty khac nhau (a,b.c...) dwoc néu trong céc cot bidu dién sy khé&c nhau c6 y nghia vor a = 0,05
trong Duru:.an 's test.**.FL: dén huynh quang, LED: dén LED, LP: hé théng LED ftruyén dién bang ‘day cap, WPT-LP. hé lhéng
LED truyén dién khdng day, Céc nghiém thire chiéu séng LED thye hién véi ti 1& 70% LED d6 + 30% LED xanh

T

Hinh 6. Anh hudng ciia ¢Ac hé théng nudi chy khac nhau (FL: dén huynh quang LED. Plant Grow LED; LP: h théng LED
truy&n dién bing day cap; WPT-LP. hé théng LED truyén dién khong day, Cac nghigm thirc chiéu sang LED thiye hién véi ti
16 70% LED @ + 30% LED xanh) I&n kha néng sinh trrong cla cay Dau tay trong diu kién i vitro.
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Anh huémg cia h§ théng nudi chy va ngudn chifu
sing 1én kha niing sinh trwéng uep theo cda cdy
Din tay ngodi vudm wom sau 4 tuin

Sy sinh trudng uep theo cia cdy Diu 18y ¢6
nguon gnc tr cac ng nudi ciy khac nhau sau 4
tuin trong trong digu kién vedn wom duoc trinh biy
& bang 2. Sur sinh trudmg khic nhau cita cdy Dau tiy
& cac hé théng nudi chy trong in virro s& dan dén su
khéc nhau trong qué trinh thich nghi & giai doan
vugn uom. Ti 1é song sot cia ciy Déu tiy ¢ cic hé
théng s dung dén LED déu cao hon so voi dén
hujnh gnang 96% so voi 70%. Ngoai ra, cac chi titu
nhu khoi  hrong tron va chitu cao cla cdy Dau ay &
hai hé théng LP va WPT-LP cao hon so vdi miu ciy
duéi dén huynh quang (Bang 2; Hinh 7). Tuy nhién,
56 18 va chifu dai 1€ cua cay Day tay & cic hé théng
lai khong c6 sy khc biét. Ciy Diu Lay & cic hé
théng LED truyén dién khéng day vin phat trién
biph thuémg vi cho ra qua sau 12 tudn tedng & diéu
kién vuon wom, dleu nay chimg to dién tr truung

khong anh hudng dén sy sinh truéng va phit mién
binh thudmg cua cdy (Hinh 7). Tuy nhién, cé nhiéu
két qua nghién cin tri nguge hau v anh huéng
chia dlen tir trrdmg dén anh hudng coa sy sinh ]y cua
cay trong. Bclyavskaya (2004) phat hién ra ring.
trrémg dién or yéu e ché sy ting tredmg cia thre
vét, giam phén chia té bao. Ramezani va ddng téc gid
(2012) cho rang, dién tir tmang yeu gia tang kha
ning ndy mim vi chiu dii ré cda hat Sawurea
Bachtiarica L. uhung lai lam gidm chifu cao chdi,
dién tich 14, khd1 lugng teot va khé ca mbn cay.

Mat 38 cac nghlen ciru khic cho rang, dién tir
trwomg tam thay d6i sinh truémg va phit trién clia cdy
trong (Celestine ef al., 1998; Davies, 1996; Stange et

Npuyén Bé Nam et al

al, 2002). Tuy nhién, viéc tiép xic véi dién @t
rrong co the ghy ra cac hiéu img sinh hoc mé nhimg
hiéu biét v& ching chua duoc 15 rang. Trong nghién
elru ndy, dign or wudng & @) s6 120 kHz hau nhu
khéng anh huéng dang ké dén sinh 1§ cia miu oy
Déu tay nudi <y in virro. Day la _nghién cim bute
dhu v¢ anh hudmg cua dén LED Ké hop vm dién w
truimg dén sinh 1y cdy lmng nui
c6 chimg nghién cir tidp theo d& he théng co thé
hodn thién hon va img dung hi¢u qua hon trong nhin
giéng vé tinh the vét.

KET LUAN

Vige sir dung hé Ihéng dén LED két hop Vi
truyen dién khing day c6 thé ting dién tich nudi chy
lén den 2 hojc 3 Hin do cic hép nudi cay 6 thé duge
xép chong 1¢n nhau, € 46, 6 the tiét ki¢m dién tich
nudi ciy so voi hé thong nudi cay md théng thucmg
sif dung dén hujnh quang. Ngoai ra, voi su phin by
anh sing ddng déu cho tmg hép nudi chy va khd
ning tin dyng khong gian trong phong nudi cdy b
nhimg vu diém ndi bt cna hé th)ng nay. Trong
nghién ciru ndy, cic chi tiéu sinh mrdng cla cay Dau
tiy duoi hé théng WPT-LP cao hon so véi dén
huynh quang va tuong durong cdc hé théng sir dung
dén LED khéc. Tuy nhién, cin ¢6 nhidu nghién ¢l
hon nita @ dénh gia dnh huéng cia dién tir truong
45i vén thye vét va hidu qua ot hé théng nay.

L& cam om: Cdc tac in chdn thinh cém on
Quy Nafosted (Md 58 dé tai: 106.16-201232) v
Chiong trink Tdy Nguyén 3 {TN3/C09} dd tao diéy
kién cho ehing t6i hodn thanh nghién ciru ndy.

Bang 2. Anh huedng cla ha théng nudi cdy va ngudn chibu sang 18n kha nang sinh trudng tép theo cia cay Dau tay ngodi

vurdm vom sau 4 twin.

Gac Héthéng Tilg sbng sot  Khéi lwgng Chidu cao Bwéng kinh Chidu dairé
audl cly (%) twoi (g) {em) 14 [cm) séré {em)

L™ 70 3 as“ 5,00” : 463" o 16,75_'— ;0,38"

LED 94 397 875 6,18 18,25° 9,25

LP 96 5.38° 875 6.25" 18,50° 913

WPT-LP 96 531 9,33 6,13 18.75" 9,50

CV(%) 16,56 775 6,29 127 9,37

Chi thich *: Nhimg mau ty khac nhau (a,b,c...) dugc néu trong céo cdt bibu din su ¥hdc nhau 66 ¥ nghia vé a = 0,05

trong Duncans test * FL: dén huynh guang; LED: dén LED,
théing LED truydn dién khiing day, Cac nghiém thirc chidu sang
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LP: hg théng LED truydn dién bing day cap, WPT-LP. hd
LED thurc hign véi tf 18 70% LED a3 + 30% LED xanh.
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Hinh 7. Sy sinh treéng tiép theo cla cay Dau tay cé nguén gbe tir cac hé thdng khac nhau (FL:dén hugnh quang; LED" dén
Plant Grow LED; LP* hé théng LED truyén dién bang day cap; WPT-LP: hé théng LED truyén dién khong day, Cac nghigm
thire chiéu sang LED thyrc hign vén ti 18 70% LED d6 + 30% LED xanh) sau 4, 8 va 12 tuan trong didu kién vudn vom.
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Physiology.

NOVEL LED SYSTEM - WIRELESS POWER TRANSFER COMBINED WITH LEDs:
APPLICATION TO STUDY THE GROWTH OF STRAWBERRY (FRAGARIA SP.)

CULTURED IN VITRO

Nguyen Ba Nam', Nguyen Phuc Huy', Vo Quoc Luan’, Nguyen Dink Lam?, Duong Tan Nhut™

'Tay Nguyen Institute of Scientific Research, Viemam Academy of Science and Technology'Institute of
2Agriculiural Science for Southern Vietnam, Vietnam Academy of Agricultural Sciences

SUMMARY

Light emitting diodes (LEDs) have been demonstrated to be an ideal lighung source i tissue culture and
growth room. In this study, novel LED system, wireless power transfer combined with LEDs was assembled to
apply for the study of the growth of strawberry (Fragaria sp) cultured in vitro. The novel LED system consists
of twa parts. ([} Transmitter device. This device, including a tramsformer circuit, a rectifier circuit, an
oscillation circuit, an amplifier circuit, and a LC cireuit, connected to a power source and converted the mput

power to an fields. The

circuit the input power from 220V

(Alternating current - AC) to 60V (AC) and 24V (AC). Then, the rectifier circuit converted the alternating
current to direct current with two sources a 15V power supply for oscillation cireutt and an BOV power supply
at high-valtage for LC circuit. The oscillation circuit created oscillation for the LC cireuit, The amphfier circuit

was for

power to the load, as efficiently as possible. The LC resonant circuit

was used for obtaining resonance and signal iransfer. (2) Receiver device: This device converted
electromagnetic waves back to electric power and utilization. The recevver circut included LC resonant circuit
which resonated the electromagnetic signals and the load was made possible by the LED board. The LED
arrangement of this board is 4 rows with 20 red LEDs and 3 rows with 9 blue LEDs so that the ratio of red
LED to blue LED is close to 7:3 The resuits showed that fresh weight {1.02 g), dry weight (59.75 mg}, plant
beight (6.67 cm), and SPAD value (48.05) of Strawberry under novel LED system were higher than that of
plantlets under fluorescent lamp. With further improvement and expertment to be made, it is reasonable to
expect that the novel LED system will be the major light system for i vitro plant culture.

Keywards: Electromagnetic field, LEDs, grawth, strawberry, wireless power transfer
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