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TOM TAT 

Den LED hay con ggi la diode phdt quang dd dugc chung minh nhu nguon sang ly tuong ttong cac phong 
nuoi cdy mo te bdo thyc v^t, Trong nhimg nam qua, d^n LED khong ngiimg dugc cai thi?n chdt lugng vd h? 
thong de chieu sdng hi|u qud hon. Trong nghien ciiu ndy, mgt he thong LED mdi dugc t^o ra, su ket hgp giiia 
cong nghe chilu sdng LED vd truyin dien khdng ddy dugc thyc hi|n vd ung dgng ttong nghien cdu sinh truong 
cay Dau tdy, qua d6, no cd tb€ tiet ki^m khong gian nuoi cdy. He thong bao gom hai bg phdn: (I) M^ch phdt: 
Mach bien doi hi truong thdnh diSn trudng Nhi^m vy cua mach phat Id bien d6i cac tin hi^u dien dp dau vdo 
thanh cdc tin bi^u d cac tan s6 mong muon va bdc xa cdc tin hieu ndy ra ben ngoai; (2) M^cb thu: Mach thu tir 
trudng va bien doi thdnh dign nang tieu thu. Mach thu co nhiem vy bat dugc chinh xdc cac tu truong dang 
dugc bdc xa b6n ngodi, chuyin chung lai thanh ndng lugng di?n de dua ra tieu thy. M îch thu gom: Mach cgng 
huong LC cgng hudng tin hieu phdt vd tdi mach la bang m îch den LED dugc lap dgt voi 29 LED (20 LED do : 
9 LED xanh, tuong ling vdi ti Ie R:B ~ 7:3). Ket qua thi nghidm cho thay, cay Ddu tay sinh dudi h | thong mdi 
CO kha ndng tang trudng tot hon vdi cac chi tieu khoi lugng tuoi (1,02 g), khoi lugng kho (59,75 mg), chieu 
cao cay (6,67 cm), gia tt; SPAD (48,05) so vdi dudi den huynh quang va tuong duong du6i cac h§ thing chieu 
sdng LED khde. Vdi kit qua buoc dku, cho thdy hg thong LED mdi ndy co the nang cao bi^u qua chilu sang va 
tilt kigm khong gian ttong cdc ph6ng nuoi cay mo, vi vay, can nhieu cai tien va nghien ciiu tten nhieu doi 
tugng khac dl h | thong LED moi ndy co the dugc ung dung rgng rai, 

Tur khda: Ddu tdy, diode phdt quang. dien tir tnrdng, truyen diin khong ddy, vi nhdn giong 

Gldl THIEU tich nho, tuii thg cao vd budc song c6 thi kilm soat 
(Bula et al, 1991; Brown et al, 1995). Tanaka vd 

Anh sang Id nhdn t l quan ttgng dilu hoa sy d ing tac gia (1998) da bao cao su sinh trudng cua 
sinh trudng va phat triln cua thyc vat. Thuc vat su cdy Dia Lan gia tang dan§ ki dudi sy chilu sdng 
dyng anh sang nhu nguin nang lugng d l t ing hgp ciia den LED do va xanh ket hgp, Nhut va dong tac 
cac hgp chdt huu ca qua qua ttinh quang hgp, hay gia (2002a) cho thdy cay Chuii cd thi sinh trudng 
sd dyng dnh sdng nhu nguon thong tin cho cac t i t ttong in vitro vd giai doan tilp theo ngoai vudn 
chuong ttinh quang chu ky, quang hudng dgng vd uam khi dugc nuoi cdy dudi den LED xanh va do 
quang phat sinh hinh tiiai. Nhung ddp ung nay phu ki t hgp. Ngoai ra, mgt vai lodi da dugc nghien cuu 
thugc vdo cudng dg, chdt lugng anh sang (budc thdnh cong dudi he thing chilu sang LED nhu cay 
s6ng), thdi gian chilu sang vd quang ky chilu sang Nho (Puspa et al, 2008), Khoai tay (Jao, Fang, 
(Taiz, Zeiger, 2002). Vi vay, co th i sd dung anh 2004), Lily (Lian et al, 2002), Cue (Kim et al, 
sang nhan tao d l kilm sodt sy sinh trudng va phdt 2004; Anzelika et al, 2008), Bach dan (Nhut et al, 
triln tiiyc vat ttong nha kinh vd trong zn vitro. Nhin 2002b), Dia hoang (Hahn et al, 2000), Van mon 
chung, den hujnh quang la nguin chilu sdng chinh (Jao et al, 2005), Bat tien (Dewir el al, 2007), Lan 
ttong vi nhan gidng vo tinh tiiuc vat. Trong nhirng y (Nhut et al, 2005), Sam An do (Lee et al, 2007), 
ndm qua, diode phdt quang hay den LED da dugc lan H6 diep (Wongnok et al, 2008). Qua cac 
phdt triln nhu nguin chilu sang mdi ttong nuoi cdy nghien cdu ndy cho thay den LED la nguon chieu 
mo t l bao thyc vat. So vdi den huynh quang, den sang thich hgp ttong nuoi cdy mo te bao thyc vat 
LED CO mgt s i di lm uu di lm nhu kich thudc va thi khi so sdnh vdi den huynh quang, Tuy nhien, neu 
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den LED dugc thilt ke de thay the den huynh 
quang nhu ĥ  thing thong thudng thi chua phat huy 
hit cdc dilm thu|n Igi ciia den LED Nam 1996, 
Okamoto va ding tac gia da su dung_cac bang mach 
den LED dugc thilt kl rieng cho moi hop nuoi cay 
t̂ o thanh mgt he thing UNIPACK.Moi he thing 
dugc xIp ching len nhau nhdm tiet ki?m khong 
gian cua phong nuoi cay. Ngoai ra, moi hop nuoi 
cdy dugc chilu sdng rilng biet nen cudng do chieu 
sang phan bo deu den raau cay, dieu nay khong thi 
thyc hien vdi den huynh quang hoac den LED dang 
tuyp. Tuy nhien, he thdng ndy khong dugc dng 
dyng rgng bdi phai su dung lugng ldn day cap de 
cung cap dî n cho raoi hop nuoi cay. Sy ra ddi cua 
cong ngh^ truyen dien khong day dd khac phuc 
dugc nhugc dilm tren. Ngay 07 thang 06 nam 
2007, mgt bdi bdo dang tten tap chi Science cua 
nhom sinh vien MIT da ldm chan dgng du luan khi 
thuc hi|n nghien ciiu truyen dien khong day bang 
cam ung difn td (Kurs et al, 2007). Td dd hdng 
loat cac thiet bi sd dung cdng nghe nay dugc tao ra 
nhu cac thiet bi sac khong day cho dien thoai, 
laptop,.. Tuy nhifin, thiet bi ung dyng ttong nuoi 
cdy mo chua dugc thyc hien trudc day. Trong 
nghien cdu ndy, sy kit hgp giua cong nghe chieu 
sang LED vd truyfin dien khong day dugc thyc hien 
va ung dyng trong nuoi cay cay Dau tay, qua do, co 
thS thdc day sy sinh trudng ciia cay in vitro va tiet 
kiem khing gian nuoi cay. 

VAT LIEU VA PHUONG PHAP 

V^t lî u va mil trudng nuoi cay 

Ld non dugc thu nhdn td cay dau tay I nam tudi 
dugc ttdng tai Vign Nghien cdu khoa hge Tay 
Nguyen (Dd Lat, Lam Ding, Viet Nam). La dugc 
khd trung vdi cin 70% (v/v) ttong vdng 30s va 0,1 
(HgCl2) ttong vong 5 phiit sau do rda 4 ldn vdi nude 
cat vo trung. La dugc cdt thdnh hinh tton cd dudng 
kinh 0,8 cm, sau do cdy trong moi trudng tai sinh 
choi su dyng binh 250 ml chua 40 ml raoi tmdng 
MS (Murashige, Skoog, 1962) bi sung I rag/1 TDZ, 
0,1 mg/I IBA, 30 g/I sucrose, 8,5 g/l agar (Sutter et 
al, 1997). Sau do cac cym chii chua 5-6 chii se 
dugc cay sang raoi trudng MS co bi sung 0,2 rag/1 
BA, 30 g/I sucrose va 8,5 g/l agar (Sutter et al, 
1997) cho qua trinh keo dai choi. Cac chii thu dugc 
CO chieu cao 3 era dugc cdy vao moi trudng MS bi 
sung 0,2 NAA, 30 g/l sucrose, 1 g/l than hoat tinh va 
8,5 g/l agar (Haddadi et al, 2010), dugc su dyng dl 

nghien cdu anh hudng cua cac dieu kien chilu sang 
khac nhau din qua trinh sinh trudng cua cay Dau tay 
in vitro. 

Hf thing chilu sdng 

B^n huynh quang 

Anh sdng dugc su dyng ttong thi nghiem la anh 
sdng td din huynh quang tieu chudn co kich thudc 1,2 
m (FL - 40 W/Tl0) co cing suit 40 W (Cdng ty Bong 
den Phich nude Rang Dong, Viet Nam). Mgt bong 
den hu^nh quang dugc sd dyng de lara nghiem tiidc 
dii chdng vd dat giiia gian nuoi cay khodng each ttr 
den den ndp hgp la 30 cm, hop nuoi cay dugc sd dgng 
la hgp Magenta GA7 (7,7 cm x 7,7 cm x 9,7 cm, 
Sigma-AIdrich Co. LLC), cudng do chilu sang dugc 
duy tri tai vi tri tnmg tam day hop la 45 pmoLs" .s''. 

Den LED 

Den LED dugc sd dyng trong thi nghiem Id den 
Plant Grow LED (Cong ty TNHH Thuang mai Dich 
vy ky thuat CSV) cd kich thudc tieu chuan 1,2 m, 
cong suat tieu thy la 36w, Mdt bong den LED duoc 
su dung va dat giiia gian nuoi cay, khoang each tir 
den d6n nap hgp Id 30 cm, cudng dO chilu sdng dugc 
duy tti t̂ i vi ttf Uung tdm day hop la 45 pmoLs'̂ .s"'. 
Anh sdng phat ra td d̂ n LED bao gdm hai loai bu6c 
song 450-500 nm va 650-680 nm phat ra tu hai loai 
tuong dng den LED do vd LED xanh vdi ti le 7:3 
dugc tich hgp ttong den Plant Grov/ LED. 

He thdng LED truyen di?n bdng day cdp (LED uni-
Pack (LP)) 

Thiet bi LED-uniPack (LP) sd dung ttong thi 
nghigm dugc thiet ke bang mica c6 kich thudc 8 cm 
(chieu ddl), 2 cm (cao), 8 cm (rdng). Nguin chieu 
sang LED dugc gan tten tran cua hop (bang mach 
den LED dugc Idp dat vdi 29 LED (20 LED do : 9 
LED xanh, tircmg dng vdi ti 1̂  R:B ~ 7:3), 20 LED 
do dugc chia thanh 4 day, mli day gdm 5 bong dugc 
mac noi tiep, LED xanh cQng dugc mde tuang tir 
nhimg vdi 3 bong LED dugc mac ndi tilp. Mach den 
LED dugc phli l£n hgp Magenta. Dong dien mpt 
chieu DCI2V dugc cung cdp d phia sau cua LED 
uni-Pack tii bO nguin (Nguin AXT 450 - Hang 
Golden Field) chuyen dii 220V xoay chilu thanh 
12V mit chieu. Bien ttd dugc su dung dl diiu chinh'' 
dien dp dau vdo theo y muon tuong ung vdi cudng" 
dg dnh sang phdt ra cua mach den LED (Hinh lb). 
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Hinh 1. Cdc h# thing chilu sdng bing dfen LED. a. Ddn LED vtf\ ti I? chieu sdng 70% LED do ket hop 30% LED xan*i; b. 
LED uni-Pack (LP). 

H? thong LED truyen dien khdng ddy (Wireless 
power transfer - LED uni-Pack (WPT - LP)) 

Thiet bj dugc nhom nghien cdu ty thiet ke gdm 
hai mach: 

Mach phdt: Mach bien doi tu trudng thdnh dien 
trudng: Mach bien doi td tnrdng thdnh dien trudng. 
Nhiem vu ciia m^cb phat la bien doi cac tin hieu dien 
dp dau vdo thdnh cac tin hieu d cac tan sd mong 
muon vd bdc xa cac tin hieu nay ra ben ngodi. Mach 
phat boat dgng nhu sau: Bien dp se biSn doi dong 
di |n td 220VAC (dong dien xoay chieu) thanh 
60VAC vd 24VAC. Sau do, chinh Iim se bien doi 
dong xoay chieu thanh ddng mgt chieu: vdi hai 
nguon: Ngudn 15V Id nguon cung cdp dp cho cdc 
linh kien vd nguon 80V cap nguon cao ap cho mach 
dao dgng LC. Mach dao ding: tao dao dgng cho 
m?ch LC. Mach khulch dai cd nhifm vy khulch dat 
cong suat de truyen di dugc xa. Mach cgng budng 
LC: Cgng hudng vd truyen tdi tin hieu. Tin hieu 
dugc truyin di dudi dang song dign td vdi tdn s i 
giao dgng tu 100 - 130 kHz. M^cb phat cdn dugc 
thilt k l vdi hai vdng phdt tu trudng, dudng kinh 
vong phat la 30 cm, moi vong se cung cdp dien t l i da 

cho 10 hop nuoi cay, cong suat ciia mach phdt Id 
SOW. Trong mach phat c6 bg tai nhiet bang cdc Id 
nhom nen thiet bi se khong bi nong ttong sudt thdi 
gian chieu sdng 16 gid/ngay, 

Mach thu Mach thu td trudng va bien ddi thdnh 
dien nang tieu thy: Mach thu co nhigm vy bat dugc 
chinh xac td trudng dang dugc bdc xa ben ngoai, 
chuyen chung Iai thanh nang lugng dien de dua ra 
tieu thy Mach thu gom: Mach cgng hudng LC cgng 
hudng tin hieu phdt vd tai mach la bang mach den 
LED dugc Idp dat vdi 29 LED (20 LED do : 9 LED 
xanh, tuang tmg vdi ti le R:B ~ 7:3), cdch bo tri 
tuong ty nhu he thong LP. Cudng do chilu sang ciia 
mach den LED dugc dieu chinh td nut dieu chinh tdn 
so phat cda mach phat. Tan so cua mach phdt dugc 
duy tri d 120 kHz se tuong ung vdi anh sang LED td 
mach thu c6 cudng do 45 jjmoLm'^.s'' dugc do tai vj 
tri day hop. He thdng dugc mo ta chi tilt theo hinh 
2a,b vd hinh 3a,b,c,d. 

He thong hop nuoi cay tu tao dugc thiet ke 
thdnh 2 loai: truyin dien co day bdng cap (Hinh lb) 
vd truyen dien khong day bang cam ung dien td 
(Hinh 2). Hai he thong tten diu dugc nhora nghiera 
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cuu tu thilt kl va thuc hien. Anh sang LED dugc 
khdo sat vdi ti le kit hgp la 30% LED xanh vdi 
70% LED do la ti le tit nhdt ttong nghien cuu cua 
Nhut va ding tac gia (2003) tten cay Dau tdy. LED 
do phat ra anh sang vdi budc song 660 - 680 nm. 

ttong khi do, vdi LED xanh la 450 - 500 nm. 
Magenta GA7 (Sigma Aldrich) dugc sd dyng cho 
nghien cdu nay. 

Cdc mlu dugc nuoi cdy d nhiet dg 22 ± 2°C, 
quang ky 16 gid/ngay, cudng do chieu sang 45 
pmoLra'̂ .s'', do dm tuong ddi 50 - 55%. 

Hinh 2. H? thong nufli cdy LED truyin dien khong day (Wireless power transfer - LED uni-Pack (WPT - LP}}, a thilt b| phat; 
b thilt bl thu, c d, hogt dgng cua hg thong. 

A»*P ^ 

Hinh 3. So do khoi cua mgch phdt (a) va nhan (b) difln tru'ong trong h# thong LED truyin dign khong day (WPT-LP). 
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Dua cay ra vudn uom 

Sau 4 tuan, cay in vitro dugc lay ra khoi he 
thong nuoi cdy, rda sach agar bara d re, tting cay 
trong chau nhua vdi ddt mun (co khd ndng thoat 
nude tot) cd pH khoang 6,5 va tudi phun sucmg mdi 
ngay mgt lan, vdi do am tuang doi 75 - 80%, nhiet 
dg 20 ± S V . 

Cdc chi tieu theo doi 

Cudng do chieu sang dugc do bdng Li-250A light 
meter (Hang LI-COR) vdi 49 dilm, radi dilm dugc 
do cdch nhau 5 cm tinh tir dudng bien ddt hOp null 
cay, dien tich dugc khao sat la 30 cm x 30 cm. Cudng 
dg anh sdng dugc tinh bang don vi pmoLm'^.s"'. 

Cdc chi tieu sinh trudng cua cay Dau tdy dugc 

khdo sat: khoi lugng tuoi, khdi lugng kho, chilu cao, 
chilu dai r l , s i r l , sd la, dudng kinh la, gia tri SPAD 
(SPAD 502 Minolta Co Ltd., Japan) cua la dugc ghi 
nhan sau 4 tudn nuoi cdy, tinh tii Id thu 3 tu tten 
xuong. Doi vdi cay ex vitro, cac chi tieu: khoi lugng 
tuai, chieu cao, chieu dai r l , sd r l , ti Ie song sot, 
dudng kinh la dugc ghi nhan sau 4 tudn tring ttong 
dieu kien vudn uom. 

Xu ly so lieu 

Moi thi nghifim dugc lap lai 3 ldn vdi 9 hgp 
magenta GA7, moi hop dugc cay vai 5 chii ddu tay. 
So lieu dugc xd ly bdng phdn raira Microsoft excel, 
SAS 9.1 va Ducan's test (Ducan, 1995) vdi a = 0,05, 
dudng binh dg dugc ve bang phdn mem Surfer 
version 11.0.642 (Golden software, Inc). 

i_i'_?_"_r_ 

I I I I 

Hinh 4. Hinh ve m6 td gidn nufli cdy ma (A) vd cdc v| trl dugc do cu'fl'ng dO dnh sdng tren gian nu6i ciy (B), 

KET QUA VA THAO L U A N 

Cudng dg chieu sdng cua cac he thing nuoi cay 

Sy phan bo cudng dg anh sang ciia den huynh 
quang, den Plant Grow LED va hai h? thong ty tao 
LP va WPT-LP dugc thg hi?n qua dudng binh dg d 
hinh 5 

Kit qua do cudng dg anh sang bang tluet bi Li-
250A d 49 diem khde nhau cho thay, cudng dg anh 
sang cao nhdt d hai h? thong chieu sdng din huynh 
quang va den Plant Grow LED tai noi vuong glc vdi 
hudng chilu cua d6n, tgi vj tri tii 22 - 28. Giam ddn d 
vj tri lan can td 15 - 21 vd 22 - 35. Doi vdi d6n huynh 
quang cudng do anh sdng gidm rd rgt tai vi tri sdt biln. 

tai cdc Vl tri td 1-7 vd 8-14 hoac td 36-42 va 43-49, 
giao dgng td 35-40 nmolm'^.s"'. Su phan bo cudng dg 
anh sang ciia den huynh quang da dugc trinh bdy kha 
ky trong nghiin cuu cua Chen (2005). Chen cho rang 
cudng dg dnh sang d cdc vung biln dugc ky hieu Al , 
Dl , D7 va G4 la thap nhat, nbdng cay dugc thi 
nghiem se sinh trudng cham khi dugc dat d cdc vi tri 
nay (Chen, 2005). D i i vdi hai h§ thing LP vd WPT-
LP, Cudng dg dugc duy tri 45 pmol.m'^.s' tai vi tri 
trung tara day hgp. Anh sang phat ra tu hai he thong 
ndy khdng CO sy phdn tdn nhilu va deu tap trung cho 
hop nuoi cay. Su khac nhau giira cdc he thong la sy 
phdn bo cudng dg anh sang khac nhau, viec lua chgn 
cudng do thich hgp 45 |imol.m'^.s"' se kho thyc hien d 
cac he thong den huynh quang hay den Plant Grow 
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LED. Doi vdi hai h§ tiidng LP va WPT-LP thi sy dieu 
chinh cudng dg anh sang dugc tiiuc hien bang each 
dieu chinh dong di?n cung cap ddu vdo d he thong LP 
xuing dudi 12V va tdn so phat dau ra d hS thing 
WPT-LP xuing dudi 120 kHz se keo theo sy giam 
cudng dg anh sdng. 

Ngoai ra, vdi hai he thing tten cdc hop nuoi cay 
rieng re con c6 thi xIp chong len nhau nhdm tang 
dî n tich nuoi cdy. Tuy nhien, doi vdi he thdng 
WPT-LP cdc si lap xIp ching tuong dng vdi so 
vong day phdt td trudng con ddi vdi he thong LP thi 
khi so tang gia tang dong nghia vdi viec day dien 
cung cdp nguin cho tirng hop nuoi cay cdng gia tdng 
ldm hg thing ttd nIn phde tap. 

De gia tang khdng gian sd dung ttong phong 
nudi cay md, cac kl nuoi cay se dugc thiet ke nhieu 
tdng han, khi d6 khoang each giiia bong den va hop 
nudi cdy se ngdn Iai (Chen, 2005). Tuy nhien, viec 
giam dg cao ciia bong den se lam gidm tinh dong 
nhat ciia dnh sang den cac hop nuoi cdy. Ngodi ra, 
mpt phucmg phap khde dugc thyc biSn de gia tang 
hieu qud sy dyng khong gian do Id thay doi hudng 
chieu sang bang each xep chong cac hop nuoi cdy vd 
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lap dat den d giua da dugc thyc bien bdi Hayashi va. 
ding tdc gia (1992) tten cay Khoai tay. Vdi phuong 
phap chilu sang trin, mat dg hop nuoi cay dugc gia • 
tang ddng ke ttIn mgt dan vi dign tich, tuy nhien,' 
mau cdy c6 xu hudng hudng sang va cong ve phia 
bong din vd nhiing cdy d giua khdng nhan dugc dly 
dd dnh sdng nhu d cdc cdy ngodi bien, vi vay phuai^ 
phdp chilu sang theo huong ngang khong dugc dng 
dyng rOng rai. Mgt cdi tiln khac dl gia tang hiSu qud 
su dung khong gian Id hi thdng UNIPACK sd dung 
den LED (Okamoto et al, 1996). He tiling 
UNIPACK bao gim hgp nudi cdy (11 cm x 11 cm x 
14 cm) nguon sang la LEDCAP chda 9 LED xanh vd 
36 LED, ti 1$ tiiang ung la 20% LED xanh kit hgp 
80% LED do). H^ thing LP dugc su dyng ttong 
nghien cdu nay cung tuang ty nhu he thong 
UNIPACK ciia Okamoto nhung nhd hon (7,7 cm x 
7,7 cm X 9,7 cm) va ti le den Id 30% LED xanh ket 
hgp vdi 70% LED dd. Tuy nhien, viec cung cap di§n 
rieng cho tiing hgp se sd dung mgt lugng Idn day cap 
dien, do do, he thong WPT-LP su dyng cing nghe 
truyen dî n khdng ddy se cd ti6m nang ldn ttong viec 
thiet ke hg thong chilu sang hieu qud vd tiet kiem 
khong gian ttong cac phdng nu5i cdy rad. 

Hinh 5. Phdn b l cuong dO dnh sdng (Mmol.m',s"') cua cac hg thong khde nhau. a. dfen huynh quang: b den Plant Grow 
LED; c h§ thing LP vd WTP-LP 

Anh hirdng ciia h | thong nu8i cay din sy sinh 
trudng ciia cSy D3u tay nudi cay in vitro 

Sau 4 tuan nuoi cay, cac chi tieu sinh trudng ciia 
cay Dau tay dudi cdc he tiling khac nhau dugc ttinh 
bay d bdng 1. 

Qua bang si li?u cho thdy, cay Dau tdy sinh 
trudng dudi cac he thing chilu sang LED diu cho 
kit qud tot han so vdi den huynh quang (Hinh 6). 
Thi hî n ro d cac chi tieu khii lugng tuoi vd chilu 

cao cay. Chieu cao vd khoi lugng tuoi cay dudi din 
huynh quang chi dat Idn luat la 0,48 g/cay va 5,27 
cm. Trong khi do, khdi lugng tucn cdy dudi cdc h$ 
thing LED giao dgng tu 1,02 - 1,04 g/cay va chilu 
cao hi 6,50 cm - 6,67 cm, cao hon so vdi dudi dilu 
kign den huynh quang (Bang 1). Ngodi ra, cac he 
thing khac nhau ciing dnh hudng khac nhau din 
dudng kinh Id va chi si SPAD. Chi si sinh tiirdng 
nhu dudng kinh la va chi sd SPAD cua cay Dau tdy 
dudi hai hg thing LP va WPT-LP cao han so vdi den 
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Plant Grow LED va den huynh quang. Dilu nay cho 
thay, cdc cay dudi hai h§ thong ndy co sy gia tang 
khd nang quang hgp. Ngodi ra, cdc cdy Ddu tay sinh 

trudng dudi he thdng WPT-LP co hinh thai binh 
thudng, chung tl dî n td trudng khong dnh hudng 
den mau cdy. 

Bdng 1. Anh hudng cua cdc hg th6ng nuoi cay l i n khd nang sinh trudng cOa cay Ddu tay nuoi cdy in vitro. 

Cdc h$ K h l i „ . <-. „ „ „ 

«,6„g™ei , ^ g . « . <s;?-^^;^ 
Chieu 
cao 
(cm) 

OvAmg kinh 
Id (cm) 

C h i l u 

FL 

L E D " 

LP 

WPT-LP 

CV (%) 

0,48''' 

1,02" 

1,04' 

1,02° 

13,64 

25,98" 

57,00' 

61,00' 

59,75° 

14,10 

5,27" 

6,50' 

6,50' 

6,67' 

8,25 

5 50 ' 

6,75' 

7.00' 

6,50' 

14,70 

0,84" 

0,95" 

1,23' 

1.18' 

10,39 

5.20" 

10,50' 

11,20' 

11,60' 

31,25 

3,64° 

5.00" 

6,14' 

4,56" 

12,01 

39,85' 

43,10"= 

44,50" 

48,05' 

5.24 

Chu th ich: *: Nhi>ng mSu ty khde nhau (a,b,c...) dugc neu trong cac c^t bieu dien sy khac nhau c6 y nghTa v&\ a = 0,05 
trong Duncan's test,**,FL: ddn huynh quang, LED: ddn LED, LP: h? thong LED in j y l n d i |n bang ddy cap, WPT-LP, he th ing 
LED tmyen di^n kh6ng day, Cdc nghi§m thyc chi lu sdng LED thi/c hi§n vdi ti I? 70% LED do + 30% LED xanh 

Hinh 6. Anh hu'dng cua cSc he thong nuoi cay khde nhau (FL: dfen huynh quang LED, Plant Grow LED; LP: h# thong LED 
truyin di§n bang ddy cdp; WPT-LP. h# th ing LED truyen di#n khong day, Cac nghidm thiic ch i lu sang LED thyc hi#n v6\ ti 
l§ 70% LED d6 + 30% LED xanh) len khd ndng sinh troong cOa cdy Dau tdy trong d i lu ki^n in vitro. 
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Anh hudng ciia h? thing nudi cay vd nguon chieu 
sdng Ifen kha nSng sinh trirdng tilp theo ciia cSy 
Dau tay ngoai vudn uom sau 4 tuan 

Su sinh trudng tilp theo cua cay Ddu tay co 
nguin gic tu cac he thing nuoi cay khac nhau sau 4 
tuin tting ttong dilu kien vudn uara dugc tiinh bdy 
d bang 2. Sy sinh trudng khac nhau cua cay Dau tay 
d cdc h? thing nuoi cdy ttong in vitro se dan din su 
khac nhau ttong qua trinh thich nghi d giai doan 
vudn uam. Ti le song s6t cua cdy Dau tay d cac he 
thing su dyng den LED diu cao ban so vdi den 
huynh quang 96% so vdi 70%, Ngoai ra, cac chi tieu 
nhu khdi lugng tuoi vd chieu cao cua cay Dau tay d 
hai he thing LP va WPT-LP cao hon so vdi mdu cdy 
dudi den huynh quang (Bang 2; Hinh 7). Tuy nhien, 
si rl vd chilu dai re cua cay Ddy tay d cdc h? thong 
lai khong co sy khac biet. Cay Dau tay d cdc he 
thing LED truyin dien khong ddy van phat trien 
binh thudng va cho ra qua sau 12 tuin ttong d dilu 
ki?n vudn uom, dieu ndy chung to dien tu trudng 
khong anh hudng den sy sinh trudng vd phat trien 
binh thudng cua cay (Hinh 7), Tuy nhien, c6 nhieu 
kit qua nghien cuu ttai ngugc nhau ve anh hudng 
cua difn td trudng den dnh hudng cua sy sinh ly cda 
cay ttong. Belyavskaya (2004) phdt hien ra rang, 
trudng di?n td yeu dc che su tang trudng cua thuc 
vat, gidm phan chia tl bdo, Ramezani va dong tdc gid 
(2012) cho rang, dien tii trudng yeu gia tang khd 
nang ndy mdm vd chieu dai re cua hat Satureja 
Bachliarica L. nhung lai lam giam chieu cao choi, 
dien tich Id, khii lugng tuoi va kho ciia mau cay. 

Mgt so cac nghien cdu khac cho rang, difn tii 
trudng Iam thay doi sinh trudng va phat ttien ciia cay 
tting (Celestino el al. 1998; Davies, 1996; Stange et 

al, 2002). Tuy nhien, viec tilp xuc vdi dien tit 
tiTidng CO thi gay ra cac hieu ung sinh hge ma nhihig 
hiiu bilt vl chdng chira dugc rd rang. Trong nghiSn 
cdu ndy, di?n tu trudng d tin si 120 kHz hau nhir 
khong anh hudng dang kl din sinh l<} cua mdu cfiy 
Ddu tdy nuoi cdy in vitro. Day Id nghien cdu buoc 
ddu vl anh hudng cda den LED kit hgp vdi dien ti 
trudng din sinh ly cay tring nuoi cay in vitro. Can 
CO nhung nghien cuu tilp theo de h? thong c6 tiie 
hodn thien hem va dng dyng hi?u qua hem ttong nhSn 
gidng vo tinh thuc vat. 

KET LUAN 

Viec sd dyng h? thing den LED ket hgp vli 
truyin dien khong ddy cd the tang dien tich nu6i cdy 
len din 2 hoac 3 lin do cdc hgp nudi cay c6 the dugc 
xIp ching 16n nhau, tu d6, co thi tiet ki?m dien tich 
nuoi cdy so vdi he thing nu6i cay mo thong thucmg 
sd dung d6n huynh quang. Ngodi ra, vdi su phan bo 
anh sang ding diu cho tiing hgp nuoi cay vd kha 
ndng tan dyng khdng gian ttong phong nuli cdy Id 
nhiing uu dilm ndi bat cua hg thing nay. Trong 
nghien cdu ndy, cdc chi tieu sinh tnrdng cua cay Dau 
tay dudi h^ thong WPT-LP cao hon so vdi den 
huynh quang va tuong duong cac he thing sir dyng 
den LED khac. Tuy nhiln, can co nhieu nghiin cdu 
hon nua dl danh gia anh hudng cua di?n tii trutmg 
doi vdi thyc vat vd hî u qua cda h | thong nay. 

Ldi cam on; Cdc tdc gid xin chdn thdnh cam an 
Quy Nafosled (Md so di tdi: 106.16-2012 32) va 
Chuong trinh Tdy Nguyen 3 (TN3/C09) dd tgo diiu 
kien cho chung toi hodn thdnh nghien ciru ndy. 

Bdng 2. Anh hudng cCia h$ thing nudi cdy vd nguin chilu sdng \&n kha ndng sinh trudng tiep theo ciia cay Ddu tdy ngodi 
vu6n\ \jom sau 4 tulin. 

Cdc H$ thang 
nu6l cdy 

F L " 

LED 

LP 

WPT-LP 

CV(%} 

Ti I f song sot 

(%) 
70 

94 

96 

96 

Khoi l i rgng 
t u c i (g) 

3,06" 

3,97" 

5,38' 

5 ,31 ' 

16,56 

C h i l u cao 
(cm) 

7,00" 

8,75' 

8,75' 

9,33' 

7,75 

D i r i rng 
Id (cm) 

4,63° 

6,18" 

6,25' 

6,13* 

6,29 

kinh S d r g 

16,75' 

18,25' 

18,50' 

18,75' 

12,71 

C h i l u dai rg 
(cm) 

10,38' 

9,25' 

9,13' 

9,50" 

9,37 

Chu thich ': NhO-ng mau ty khac nhau (a,b,c...} dugc n§u trong cdc cgt bilu dien si/ khde nhau c6 'j/ nghTa vdi a = 0,05 
trong Duncan's lest "• FL: ddn huynh quang; LED; ddn LED, LP: hf thing LED tmyln di^n bdng ddy cdp, WPT-LP. hO' 
thing LED truyin di^n khong ddy, Cdc nghi§m thyc chilu sang LED thyc hi$n vdi H1$ 70% LED dd + 30% LED xanh. 
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Hinh 7. Sy smh trud'ng tilp theo cua cay Dau tdy c6 nguin goc tu cac h$ thong khde nhau (FL:den huynh quang; LED' d^n 
Plant Grow LED; LP' h# thing LED truyin di§n bdng ddy cdp; WPT-LP: h$ thing LED truyen di#n khflng d§y, Cdc nghiem 
thipc chieu sdng LED thyc hi$n vdi tt I? 70% LED do + 30% LED xanh} sau 4, 8 vd 12 tudn trong dilu ki§n vudn u-om. 
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NOVEL L E D S Y S T E M - W I R E L E S S P O W E R T R A N S F E R C O M B I N E D WITH LEDs: 
APPLICATION T O S T U D Y T H E G R O W T H OF S T R A W B E R R Y (FRAGARIA SP.) 
C U L T U R E D IN VITRO 

Nguyen Ba Nam', Nguyen Phuc Huy', Vu Quoc Luan', Nguyen Dinh Lam\ Duong Tan Nhut'-

'Tay Nguyen Institute of Scientific Research. Vietnam Academy of Science and Technolog)^Institute of 
Agricultural Science for Southern Vietnam, Vietnam Academy of Agricultural Sciences 

SUMMARY 

Light emining diodes (LEDs) have been demonstrated to be an ideal lighiing source in 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 growthof sttawbeny (Fragaria sp) cultured in vitro. The novel LED system consists 
of two parts. (1) Transmitter device. This device, including a ttansformer circuit, a rectifier circuit, an 
oscillation circuit, an amplifier circuit, and a LC circuit, connected to a power source and converted the input 
power to an oscillating electtomagnetic fields. The ttansformer circuit converted the input power from 220V 
(Alternating current - AC) to 60V (AC) and 24V (AC). Then, the rectifier circuit converted the altemating 
current to direct current with two sources a 15V power supply for oscillahon circuit and an 80V power supply 
at high-voltage for LC circuit. The oscillation circuit created oscillation for the LC circuit The amplifier circuit 
was responsible for supplying maximum power to the load, as efficiently as possible. The LC resonant circuit 
was used for obtaining resonance and signal transfer. (2) Receiver device: This device converted 
electtomagnetic waves back to electric power and utilization. The receiver circuit included LC resonant circuit 
which resonated the electtomagnetic 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 resuhs showed that fresh weight (1.02 g), dry weight (59.75 mg), plant 
height (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 experiment to be made, it is reasonable to 
expect that the novel LED system will be the major light system for in vitro plant culture. 

Keywords: Electromagnetic field. LEDs. growth, strawberry, wireless power transfer 
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