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TOM TAT

Nghién ciru duoc tién hanh tir thang 1/2018 dén thang 5/2018 tai Khoa Nong hoc, Truong Dai hoc Nong Lam, Pai Hoc Hué
dé danh gia anh huong ciia dnh sang don sac dén sinh truong, phét trién va ning suat ciia cdy cai ngot. Két qua cho thay: Diéu
kién chiéu sang khac nhau khong anh huong dén ti 1é nay mam nhung c6 anh huong dén chiéu cao cdy mam va chiéu dai ré
mam cua cay cai ngot. Str dung dén Led thich hop nhit cho cay cai ngot 1a két hop ty 1¢ 80% R + 20% B va 70% R + 30% B.
Khi sir dung chiéu sang két hop gitra Led do va Led xanh ¢6 anh huong tot ddi véi qua trinh sinh truong, phat trién cua cay
cai ngot so véi st dung hoan toan anh sang dén compact. Cong thuc sir dung két hop 80% Led do va 20% Led xanh da rat
ngén thoi gian sinh truéng 1 3 ngay; chiéu cao ting 3,04 cm; duong kinh tan tang 1,71 cm; khdi lugng tuoi cua cay ting 1,09
g va khéi lwong kho cua cay ting 1,0 g.

Tir khéa: Anh sing don sdc, Cay cdi ngot, sinh trweng, phat trién, Thira Thién Hué
1. PAT VAN PE

Cay cai ngot (Brassica integrifolia), thuoc ho Cai (Brassicaceae) c6 nguon géc tir Trung Québc
va An Do. La cay trong ¢ nhiéu gia tri vé mat kinh té, dinh dudng va dugc liéu. Trong dé, loi nhuan
tréng rau cao hon so véi trong lda hodc ngd gip 3 - 5 lan (Hoang Trung Diing, 2011). Trong 100 g cai
c6 chira: protein (1,1 g); lipit (0,2; g); cacbohidrat (2,1 g); canxi (61 mg); photpho (37 mg); sat (0,5 mg);
caroten (0,01 mg); vitamin B1 (0,02); ribopalavin (0,04 mg); niaxin (0,3 mg); axit ascorbic (20 mg). Rau
cai thuong dugc trong dé dung 1am rau an séng, an rau mam hay nau canh (Lé Thi Khéanh, 2009). Cay
cai thudc loai ré chum, phan nhanh, bo ré an nong, tap trung chii yéu nhiéu nhit tai ting dat 0 - 20 cm,
nén co thé trong trong diéu kién tang canh tic mong nhu thung x4p.

Hién nay, trong san xuat nong nghiép viéc lam dung thudc bao vé thuc vat va phan bon hoda hoc
dan dén nhiéu van dé vé an toan thuc phérn, nén mot s6 ho gia dinh ¢ thanh phé da chon cach tu tréng
rau tai nha dé cung cap ngudn rau qua sach cho gia dinh. Vi vy, cac mé hinh trong rau trong thiing xdp
phat trién manh trong nhitng nim gan day. Tuy nhién do diéu kién dién tich & d6 thi han ché, hon nita
chi c6 mot sb ho gia dinh c¢6 san thugng & ting cao méi ¢ diéu kién dé ap dung mo hinh nay, con phan
16n khong du diéu kién do khong co khong gian chiéu sang thich hop. Hon nita, xu thé trén thé gidi trong
thoi gian gan day 14 xay dung cac mo hinh trong rau trong nha kin va sir dung hé thong cac anh sang don
sdc trong san xuat néng nghiép noéi chung ciing nhu san xuat rau ndi riéng. Trong khi ¢ Viét Nam chu
yéu san xuét nong nghiép véi cac trang trai ngoai trdi nén viéc ap dung cac hé thong dén don sic con han
ché.

Anh sang 1a mot nhan t6 dau vao rat can thiét cho ciy trong. Tir khi cong nghé LED ra doi da tao
ra ngudn sang thay thé cho nhiing cay trong dugc canh tac trong diéu kién nha kinh nha ludi. Véi uu
diém giam tiéu thy dién nang, tudi tho dai hon, c6 cudng do anh sang va quang pho linh hoat, téa nhiét
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thip va c6 niang suat chuyén hoa nang luong cao, LED di duogc ap dung cho céac cdy trong nhu ca chua,
6t, dau ha lan, rau hiing...va cho cac két qua ddy htra hen. Anh sang don sic xanh (B) 6 tac dung ting
luong chit Flavonoid trong biéu bi (Ha Thi Thanh Hoa va cs., 2020). Anh sang xanh cd vai trd quan
trong trong phat trién luc lap, tong hop diép luc, quang hoa, dong mé khi khdéng va hinh thanh sic t6 do
clia qué trinh sinh tong hop anthocyanin. Nghién ciru trén cdy ddu tdy cho thay su két hop giita 4nh sang
xanh va anh sang do gitp cay sinh truong tot hon 1a sir dung anh sang don sic xanh hodc d6. Mic du
nghién ctru anh sang don sic ciing nhu két hop anh sang don sic dd duoc thuc hién cho nhiéu loai cay
trong thuong mai, tuy nhién dbi tuong cy cai ngot chua thiy cé cac két qua bao cao do d6 ching toi
thue hién thi nghiém “Anh huéng cta hé théng anh sang don sic dén sinh trudng, phat trién va ning suat
cdy cai ngot (Brassica integrifolia) tai Thira Thién Hué”
2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién cau

Hé thong chiéu sang: Hé théng chiéu sang don sic vai hai loai dén LED, anh sang don sic dé co
bude song 650nm (R), anh sang don sic xanh c6 budc song 450 nm (B) do cong ty bong dén phich nude
Rang Pong san xuat vai cac thong sb ki thuat: Dién ap vao 220 V; Dién ap ra 12 V; Cong suat: 10 Led,
mdi Led c6 cong suat 1W, tong cong 1a 10 W, chiéu cao 70 mm, duong kinh 50 mm, vé tai nhiét 1a hop
kim. Mdi bong dén LED bulb chtra 10 chip LED 1 W. Nghién ciu két hgp LED xanh va LED d6 véi cac
ti 1¢ khac nhau. Anh sang dén huynh quang (ddi ching): Do Cong ty bong dén phich nuéc Rang Dong
san xut véi cac thong sb ky thuat: Bién ap 220; Cong suat 25W; Mau anh séang vang, quang thong.

Gidng cai ngot TN-998: Do Cong ty Tam Nong san xuat véi thoi gian sinh truéng 1a 30 ngay va
chiéu cao tir 15 - 20 cm.

2.2. Phwong phap nghién ctru

* Thi nghiém 1: Thi nghiém duoc bé tri gdbm 8 cong thirc hoan toan ngau nhién (CRD), 3 lan
nhac lai, véi ti 1¢ két hop Led do va Led xanh khéac nhau. Mdi ty 1¢ trong tng véi 1 cong thirc, trong d6
c6 cdng thie ddi ching st dung dén compact.

Bdng 1. Cac cbng thuc thi nghiém 1

Cong thic Piéu kién chiéu sang
CT1 (bC) Dén compact
CT2 100% (R)
CT3 90% (R) : 10% (B)
CT4 80% (R) : 20% (B)
CT5 70% (R) : 30% (B)
CT6 60% (R) : 40% (B)
CT7 50% (R) : 50% (B)
CT8 100% (B)

Hat cai duoc ngam trong 2 gio, sau do6 gieo hat 1én r6 nhua (c6 duong kinh 20 cm) c6 16t gidy
tham véi 20 hat/rd. Thoi gian chiéu sang 24 gio/ngay. Céc chi tiéu theo ddi: Tién hanh theo di sau gieo
7 ngay gom ty 1é nay mam (%), cao cdy mam (cm) va dai r& mam (cm).



* Thi nghiém 2: Tir két qua cua thi nghiém 1, tién hanh chon hai cong thuc téi wu nhat dé thuc
hién thi nghiém 2. Thi nghiém 2 dugc bd tri theo khdi hoan toan ngau nhién (RCBD) gom 3 cong thuc,
mdi cdng thirc nhac lai 3 1an.

Bdng 2. Cac cbng thuc thi nghiém 2

Cong thirc Diéu kién chiéu sang
| beén compact
I 80% deén Led do + 20% deén Led xanh
Il 70% den Led do + 30% deén Led xanh

Diéu kién thi nghiém: Mdi cdng thic duoc thuc hién voi 2 bong dén. Béng dén duoc sir dung
trong thi nghiép 2 la LED bulb chira 10 chip LED 1 W ¢6 duong kinh 50 mm. Pén compact véi cong
suit 18 W. Pén cach dén 0,3 m va khoang céch tir cay tréng toi bong 1a 0,3 m. Thoi gian chiéu sang 1a
10 gid/ngay. Hat duogc gieo trong thung x4p dién tich 45 cm x 30 cm véi mat do 50 cay/thung. Gié thé
gom dét sach TRIBAT va phan giun qué véi ti 16 7 : 3. Tudi nudc 1 1an/1 ngay.

Céc chi tiéu theo ddi: Mdi 6 thi nghiém theo ddi 10 cay dé danh gia cac chi tiéu sinh truong gom
thoi gian sinh truong (ngdy), chiéu cao cdy (cm), sé 1a/cay (1), duong kinh tan (cm), khéi lugng tuoi
(g/cay) va khéi lwong kho (g/cay).

Céc thi nghiém duoc tién hanh tai Khoa Nong hoc, Truong Pai hoc Nong Lam, Pai Hoc Hué tir
thang 1/2018 dén thang 5/2018. Tt ca s6 lidu dugc phén tich phuong sai (ANOVA) bang phan mém
Statistix 10.0.

3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Anh hwéng caa diéu kién chiéu sang dén sy nay mam ciaa cay cai ngot

Hau hét tat ca cac loai thuc vat déu can anh sang cho qua trinh sinh trudng va phat trién (Duong
Tan Nhut, 2011). Anh hudng cua viéc két hop diéu kién chiéu sang don sic do, don sic xanh véi ty 1¢
khac nhau duogc thé hién & Bang 3.

Bdng 3. Anh huéng ciia cdc diéu kién chiéu sang dén sy ndy mam cuia cay cdi ngot

congthac Ty lé nay mam (%)  Chiéu cao than mam (cm)  Chiéu dai ré mam (cm)

CT1(PC) 90,00 3,61 1,429
CT2 88,88 3,221 4,13
CT3 92,22 3,66° 3,27¢
CT4 92,22 5,232 6,36°
CT5 93,33 4,37° 5,09
CT6 91,11 3,61% 3,67¢
CT7 87,77 3,37 2,30f
CT8 87,77 3,214 2,05f

LDSo,05 0,16 0,40 0,31

& Trung binh trong ciing mét cét c6 cac chit cdi khdc nhau la sai khéc cé y nghia ¢ mirc a= 0,05.



Hinh 1. Cay con sau gieo 7 ngay

Qua két qua nghién ctru cho thay véi diéu kién chiéu sang khac nhau khong anh huong dén ti 1é
nay mam cua cay cai ngot nhung c6 anh hudng dén chiéu cao than mam va chiéu dai ré mam. Nhat la
hai cong thirc CT4 (80% R : 20% B), CT5 (70% R : 30% B) c6 chiéu cao cdy mam va chiéu dai ré& mam
cao hon so vai ¢ong thire CT1 (dén compact) 1an luot 14 0,76 - 1,62 cm; 3,67 - 4,94 cm. Mot sb két qua
nghién ciru cho thiy Led do két hop Led xanh véi ty 1¢ 12 80 : 20 hoac 70 : 30 anh huong tét dén cay hoa
clic gidng Sapphire va Kim cuong (Nguyén Ba Nam va cs., 2014); cay hoa chudng (Tran Ngoc Trudi va
cs., 2017); cay Sam day (Nguyén Khic Hung va cs., 2016); cay xa lach (Ngilah, E.I va cs, 2018).

Tir két qua trén cho thay 2 cong thirc chiéu sang téi uu nhat 1a CT4 (80% R : 20% B) va CT5
(70% R : 30% B) duoc chon cho thi nghiém danh gia anh hudng cua didu kién chiéu sang dén sinh
truong, phat trién cay cai ngot trong diéu kién thung xop.

3.2. Anh hwéng ciaa diéu kién chiéu sang dén thoi gian sinh truéng cia cy cai ngot trong diéu kién
thang xop

Cay trong néi chung ciing nhu cay cai ngot néi riéng khi gieo dén luc thu hoach phai trai qua mot
khoang thoi gian sinh truong nhat dinh, thoi gian ndy ngin hay dai phu thudc vao nhiéu yéu té va diéu
kién chiéu sang la mot trong céac yéu té o anh huong truc tiép.

Bdng 4. Anh hweng ciia diéu kién chiéu sang dén thoi gian sinh trieong cia cay cdi ngot

Thoi gian tir gieo dén ...(ngay)

Cong thuc ]
Moc mam 3 -4 lathat Trai la Giao tan Thu hoach
I 3 13 19 26 35
I 3 12 17 23 32
I 3 12 17 24 33

Bang 4 cho thiy: O mdi diéu kién chiéu sang khéac nhau thi thoi gian sinh truéng ¢ mdi giai doan
cuia cdy cai ngot ciing khac nhau. Thoi gian sinh truong cua cdy cai ngot khi duoc trong bang dén Led
véi ty 18 két hop Led xanh va Led do khac nhau 1 ngin hon so vi dén compact tir 2 - 3 ngay. Mic du,



su chénh léch khong qua nhiéu nhung day ciing 1a biéu hién cho thay téc d6 ting truéng cua cay cai ngot
t6t hon trong diéu kién chiéu sang str dung dén Led so véi anh séng trang binh thuong.

3.3. Anh hwéng cia diéu kién chiéu sang dén dong thai ting trwéng chiéu cao cia cay cai ngot
trong diéu kién thung xép

Chiéu cao cay la mot dic trung hinh thai thé hién kha ning sinh truong, phat trién va cho ning
suat caa mot giong. Mat khéac né ciing c6 anh hudng dén kha nang tong hop va tich luy chat hitu co trong
cay. Bdi véi cay cai chiéu cao dugc tinh tir gbc co bé mit dat ty nhién dén mat 14 cao nhat va c6 su tuong
quan chit ché dén sy phat trién caa bo 14. Bang 5 cho thiy chiéu cao cay ting dan theo thoi gian ¢ tat ca
cac cdng thirc. Trong do, hai cong thuc chiéu sang két hop gitra anh sang Led d6 va anh sang Led xanh
so véi cdng thire d6i chieng sir dung dén compact c6 chidu cao cdy cao hon tir 3,04 - 1,33 cm. Pang cht
y 1a cong thic 11 (80% R : 20% B) c6 chiéu cao cay 16n nhit (16,82 cm). Nhu vdy, anh sang don sic co
anh huong dén sy tang truang chiéu cao cua cay cai ngot. Nhiéu nghién ciru cho thiy anh sang dén Led
don sic hodc cac Led don sic két hop véi ty 16 khac nhau phii hop voi dong théi ting truong chiéu cao
cuia cay hoa Cuc trong trong nha kinh (Nguy&n Ba Nam va cs, 2014); chiéu dai vudt 14 cua xa lach thuy
canh (Duong Thi My Thu va Huynh Quang Tuan, 2017); chiéu cao cua cay cai mam (A. Brazaityte va
cs, 2016).

Bdng 5. Pong thdi tang trwéng chiéu cao (cm) cua cy cdi ngot & cac cong thirc thi nghiém

Giai doan ...
Cong thac
3 -4 lathat Trai la Giao tan Thu hoach
I 5,13¢ 9,31¢ 11,42¢ 13,78°
I 6,422 11,248 13,792 16,822
" 5,51P 10,26° 12,45P 15,49°
LSDoos 0,35 0,20 0,45 0,59

a.b.¢ Trung binh trong cting mét cét ¢6 cac chir cdi khdc nhau la sai khdc cé y nghia 6 mirc a= 0,05.

3.4. Anh hwéng cia diéu kién chiéu sang dén ddng thai ra I ciia cay cai ngot trong diéu kién thung
Xop

Lala co quan lam nhiém vu quang hop thuc hién chitc nang téng hop chat hitu co thong qua nang
lwong &nh sang mit troi va dinh dudng tir dat. Bong thoi 14 12 bo phan chii yéu dé qua trinh thoat hoi nudc
dién ra, xdc tién qué trinh sinh Ii, sinh hoé trong cay.

Cay cai 1a loai rau an 14 nén s6 14 trén cay rat quan trong, n6 anh hudng truc tiép dén ning suat
cua cay. S6 14 trén cay do dac tinh di truyén quyét dinh, tuy nhién né ciing bi anh hudng rat 16n cua cac
yéu t6 khac nhu ki thudt canh tac, diéu kién ngoai canh.

Bdng 6. Bgng thai ra |4 (18) cua cay cdi ngot trong cdc diéu kién chiéu sang



Cong thuc

3 -4 lathat Trai la Giao tan Thu hoach
| 4,262 5,432 5,66" 5,73
1 4,60 5,632 6,23 6,52
1 4,53 5,70 6,13 6,52
LSDo,0s 0,37 0,27 0,32 0,61

a5 Tryng binh trong cling mét cét ¢d cac chi cdi khdc nhau la sa,i khdc 6 y nghia ¢ mirc o= 0,05.

bong thai ra la caa cay cai ngot tir giai doan 3 - 4 14 that dén trai 1a khdng co su sai khac gitra cac
cong thac thi nghiém. Diédu kién chiéu sang bat dau anh hudng dén dong théi ra |4 tir giai doan giao tan
dén thu hoach. Trong d6, viéc két hop giira anh sang Led d6 va anh sang Led xanh véi ty 1¢ 80% R :20
% B va 70% R : 30% B c6 s6 14 16n hon so vai cdng thie ddi chiing chi sir dung dén compact 1an luot 13
0,57 - 0,77 cm; 0,47 - 0,77 cm. Nhu vay, viéc sir dung két hop giita anh sang Led do6 va énh sang Led
xanh cho cay cai ngot c6 anh huong dén dong théi ra Ia.
3.5. Anh hwéng cia diéu kién chiéu sang dén dong thai ting trwomg dwong kin tan caa cay cai ngot
trong diéu kién thung xop

DPuong kinh tan cay 1a biéu hién vé sy phat trién manh hay yéu cua bo 14 trén cay. Néu duong
kinh tan cay Ién thi kha nang nhan &nh sang thuan lgi 1am ting qua trinh quang hop tong hop chat hitu
co cua cdy. Di voi cay cai 1a rau dn 14 nén 1a 1a bo phan quan trong anh huong truc tiép dén ning suat
cua cay. Cay co bo 14 phat trién tt va can dbi thi duong kinh tan cay 16n.

Bdng 7. Péng thdi tang trudng dwong kinh tan (cm) cua cay cai ngot trong cdc diéu kién chiéu sang

khac nhau
Giai doan
Cong thuc
3 -4 lathat Trai la Giao tan Thu hoach
I 5,420 6,40° 7,56° 9,49°
1 6,202 7,222 8,472 11,208
1l 5,51° 6,44° 7,56° 10,50°
LSDo 05 0,12 0,05 0,20 0,10

b Tryung binh trong cting mét cét ¢d cac chi cdi khdc nhau la sai khéc cé y nghia ¢ mic a= 0,05.
Giai doan cay cai ngot tir 3 - 4 la that den trai la vai cong thac chiéu sang 80% Led do két hop
V&i 20% Led xanh ¢6 duong kinh tan [6n hon so véi cong thire dén compact 1a 0,78 - 0,91 cm, con cong



thirc s dung 70% dén Led mau do két hop vai 30% Led xanh khong c6 su sai khac. Trir giai doan thu
hoach st dung anh sang don sic déu sai so véi cong thuc d6i chung. Trong dé, cong thie 11 (80% R +
20% B) c6 duong kinh tan 16n nhat (11,2 cm) va lén hon so véi ¢ong thirc compact 1a 1,71 cm. Nhu vay,
diéu kién chiéu sang bang 80% Led do két hop voi 20% anh huong tét nhat dén duong kinh tan caa cay
cai ngot.

3.6. Anh hwéng ciaa diéu kién chiéu sang dén khéi lwong cia cay cai ngot trong diéu kién thing
Xop

Dé biét dugc chinh xac hon anh huéng cua anh sang don sic dén sinh truéng va niang suit cua
cay cai ching tdi tién hanh theo ddi su ting truong khoi luong tuoi cua cy cai ngot qua cac giai doan.
Khéi lwgng duoc quyét dinh bai cac yéu té nhu chiéu cao cdy, sé 14 trén cdy, duong kinh tan cay.

Bdng 8. Khai luwong (g/cay) cua cay cdi ngot duedi cde déu kién chiéu sang khac nhau

Cong thac Khéi luong tuoi Khéi luong kho
| 24,14P 2,21°
I 25,232 3,212
1 24,69% 3,178
LSDo.0s 0,71 0,14

b Trung binh trong cting mét cét ¢d cac chi cdi khdc nhau la sai khéc cé y nghia ¢ mic a= 0,05.

DPEN 80R:20B 4 70R:20B
COMPACT

Hinh 1. Cay cdi ngot 20 ngay sau trong

Bang 8 cho thiy: Khéi luong twoi trung binh cua mot cdy cai ¢ cac cong thuc thi nghiém dao
dong tir 24,14 - 25,23 g. Trong d6, diéu kién chiéu sang 80% Led do két hop véi 20% Led xanh cd khéi
luong twoi 16n hon cong thirc dén compact 1a 1,09 g. Khéi lugng khd cua cac cong thic (11, 1) ¢6 sir
dung dén Led dé chiéu sang 16n hon so véi cong thirc dén compact 1an luot 1a 1 g; 0,96 g. Cay cai ngot
duoc chiéu sang bang dén Led cho khdi lwong cdy 16n hon so véi chiéu sang bang dén compact. Két qua
nay phu hop véi nghién ctiu cua Li va cs (2012) trén cay bap cai, Shimokawa va cs (2014) va Yuichiro
va cs (2017) trén cay xa lach.

4. KET LUAN VA PE NGHI



4.1. Két luan

Diéu kién chiéu sang khac nhau c6 anh huéng dén chiéu cao cdy mam va chiéu dai ré mam cua
cay cai ngot trir ty 16 ndy mam. Trong do, 2 cong thirc chiéu séang thich hop nhét cho cy cai ngot la két
hop ty 16 80% R + 20% B va 70% R + 30% B.

Str dung 80% anh sang Led do két hop véi 20% anh sang Led xanh chiéu sang ¢ anh huang tot
hon d6i v6i qua trinh sinh truéng, phat trién cua cdy cai ngot so véi sir dung hoan toan anh sang dén
compact. Thoi gian sinh trudng ngan hon 3 ngay; chiéu cao ting 3,04 cm; dudng kinh tan ting 1,71 cm;
khéi luong tuoi cua cy 16n hon 1,09 g va khéi luong khé cua cdy 16n hon 1,0 g.

So véi cdng thic sir dung dén Compact thi viéc két hop giita 70% anh sang dé va 30% anh ang
xanh c6 anh hudng tot dén cdy cai ngot nhu chiéu cao cay, dudng kinh tan, dong thai ra 14, khéi luong
khd. Tuy nhién, cac biéu hién vuot troi d6 con thap hon so vai cong thire sir dung két hop 80% Led do
va 20% Led xanh.

4.2. Pé nghi

Vi nhung wu diém cia dén Led nhu tudi tho cao, it tiéu thu dién ning, c6 kha nang diéu chinh
budc song tly thudc vao muc dich cong viéc khac nhau viéc &p dung chlng vao san xuat, nghién ctu sé
mang lai duoc nhiéu hiéu qua. Qua cac két qua nghién ciru chiing t6i dé xuat két hop cac budc séng theo
ti 16 80% Led do co budc song 650 nm va 20% Led xanh ¢ budc séng 450 nm phu hop d6i véi su sinh
truéng va phét trién cua cy cai ngot.
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THE EFFECT OF LED LIGHT ON GROWTH, DEVELOPMENT AND YIELD FOR
BRASSICA INTEGRIFOLIA IN THUA THIEN HUE PROVINCE

ABSTRACT

The study was carried out at Agronomy faculty, University of Agriculture and Forestry Hue University from January
2018 to May 2018 to evaluate the effects of monochromatic light to growth and development, and yield of Brassica
integrifolia. Results reveal that the different light sources did not affected to the germination percent but it had effect on the
high sprout and the length of sprout root. The application of Light Emitting Diodes (LED) with the combination between
monochromic of red (R) and blue (B) at4 : 1 and 7 : 3 showed the optimum for Brassica integrifolia growth and development,
compared to the application compact treatment. The treatment using 4 R : 1 B shortened the vegetation period by three days;
increased the high plant to 3.04 cm; increased canopy diameter to 1.71 cm; increased fresh weight to 1.09 g and dry weight
tolg.

Keywords: Led light, brassica integrifolia, growth, development, Thua Thien Hue
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