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ANH HU'ONG CUA CUONG PO ANH SANG CHIEU BANG DEN LED
DEN SINH TRU'ONG CUA CAY CAI BO XOI (Spinacia oleracea L.)
TRONG THUY CANH

Nguyén Thi Phwong Dung!*, Tran Thi Thanh Huyénz,
Nguyén Thi Thiy?, Nguyén Quang Thach!

Té6m tit: Nghién ctu nay nham danh gia anh hudng clda 4 cwong do anh sang
(I11-12-13-14: 90-140-190-240 pmol.m-2s-1) chiéu béi dén LED anh sang dé-xanh
(ti 1&¢ quang ph6: R660/B450 = 4/1) dén ciy cai b x6i trong trén hé thong thay
canh hoi lwu. K&t qua cho thiy, chiéu cao cy, s6 14, cac thong sd vé kich thwéc ré
tang khi cworng do 4nh sdng tang, tuy nhién khong c6 sw sai khac ¢ y nghia théng
ké giira I3 va I4. Nang sudt ca thé sai khac c6 nghia théng ké gitra 4 cong thirc, cao
nhat & cong thirc I3 va gidm dan theo thi tw [3>14>12>11. Khi tang cwong d6 anh
sang thi chi s6 dién tich 14 ting theo, cong thirc x li 4nh sidng & cwong doé 13 cho
LAI cao nhat va gidm dan theo th tw 13> 14> 12> I1. Trong cac cong thirc chiéu
sang thwc nghiém thi cong thirc 190 pmol.m-2s-1 c6 anh hwéng tét dén sinh
truedng, nang suat cay cai bé x6i trong thly canh.

Tir Khéa: Spinacia oleracea, cai bé x6i, chiéu cao cay, chiéu dai ré, cwdng dd 4nh
sang, nang suit ca thé, so 14, thé tich ré.

1. MO PAU

Nén néng nghiép véi moi truong duoc kiém soat (nhiét do, do am, anh sang, chat
dinh dudng,...) hién dang phat trién mot cach nhanh chong v6i myc dich giai quyet van de
thiéu hut nguén thuc pham, sir dung hiéu qua nguén tai nguyén va thio g& cc van dé veé
tac dong ciia nong nghiép dén méi trudng (Miyagi et al., 2017; Kozai, 2018).

Cong nghé chiéu sang bang dén LED dugc xem nhu ngudn chiéu sang méi cho k¥
thuat trong cdy trong nha véi nhitng uu diém vuot trdi nhur tudi tho cao, kich thudc nho,
c6 thé tao ra cac phd anh sang don sac phil hop cho cay trong... Bén canh d6, khoang 90%
anh sang hap thu boi 14 cay thudc ving anh sang mau xanh lam hodc do (Terashima et al.,
2009). Do d6, su sinh truong phét trién ctia cay bi anh huong dang ké boi hai ving dnh
sang nay (Chen et al., 2014). Cac nghién ctru truéc day ciing chi ra rang, su két hop gitta
anh sang dén LED mau do va mau xanh theo ti 16 1:1 ¢6 thé 1am ting khdi lugng tuoi va
khé & nhiéu loai thyc vat nhu Lilium va ca chua (XiaoYing et al., 2011; Lian et al., 2002).

Trong khi d6, rau xanh 1a nguon thuc pham quan trong trong viéc bd sung dinh
dudng thiét yéu cho con nguoi mdi ngay. Mot sb loai rau con duge xem nhu loai thuc
pham chirc nang, duoc sir dung nhu dugce liéu quy gitp ting cuong sirc khoé va ngin ngira
bénh tat. Rau cai bé x6i (Spinacia oleracea L.) 14 loai cay duoc lua chon trong trong nha
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kinh va ca trong cac hé théng trong cay thuong pham vi n6 cho phép san xuat nhiéu chu ki
ngin han trong nam, loi nhuan kinh té nhanh hon nhiéu so v6i mot sb loai rau an 1a khac
(Lu & Shimamura, 2018). Dy ciing 1 loai rau c6 gid tri dinh dudng cao, nhiéu vitamin
thiét yéu nhu: A, K, D, E, khoang chat Fe, P, Ca... va ngudn axit béo thyc vat omega 3
d01 dao (Ko et al., 2014). Cay cai bo x6i hira hen sé& mang lai nhiéu tlem nang trong phat
trién san xuét rau tai Viét Nam. Chinh boi thé, viéc kiém soat cac yéu t6 moi trudong anh
huong den sinh truong, nang sudt, pham chét ciing nhu viéc trong rau theo hudng méi
nhu: trong rau khdng dung dat, khong can tudi, khdng can sir dung anh sang mat troi va
x@y dyng mo hinh san xuét quy mo khép kin nhim dam bao nhu cau rau sach, rau an toan
la yéu cau cap thiét hién nay va ciing 1a myc tiéu chinh trong nghién ctru nay.

2. VAT LIEU VA PHUO'NG PHAP NGHIEN CG’'U
2.1.Vatliéu nghién ctru

Nghién ctru duoc thyc hién trén gidng cai bé xo6i F1 chiu nhiét PD512 (Phu Dién).
Dung dich dinh dudng st dung trong thi nghiém dugc ki hi¢u: SH3, do Vién Sinh hoc
Nong nghiép - Hoc vién Nong nghi¢p Viét Nam nghién clru va cai bién trén co s& cua
dung dich dinh dudng Hoagland & Arnon (1950).

Mot s6 vat liéu, thiét bi khac duoc st dung nhu: ro nhya, may do EC, may do pH,
may scan ré, hé thong pipet, cdc dong. Dung dich dinh dudng dugc kiém tra do pH va EC
dinh ki 3 ngay mét lan (pH: 5,5 - 6,5; EC: 1200 uS/cm) va duoc bo sung hoic thay thé khi
ham lugng pH, EC vugt khoi ngudng.

Céc dén LED duogc san xuét va cung cép boi cong ty C6 phan Bong dén Phich nudc
Rang Pong. Cuong d6 anh sang dugc do bang thiét bi chuyén dung (UPRtek PG100N
Handheld Spectral PAR meter).

2.2. Phwong phap nghién ciru
2.2.1. Bé tri thi nghiém

beén LED énh sang do va xanh dugc st dung vei ti 1¢ quang phé la: R660/B450 =
4/1. H¢ thong thuy canh h01 lwu c6 gan dén LED. Mdi gia do hé théng thity canh V(Yl 4
gian trén mdi gia, dugc gin cac bong den LED VO’l cuong do lan luot 1a 90 pumol.m?2st
140 pmol.m?s™, 190 pmol.m?s?, 240 umol.m?s™. Mai gian véi 5 6ng dung dich thuy
canh song song, 9 ro trén mot 6ng, 2 cay/ro, tuc 90 Céy/gién tuong ung vai 1 cong thac va
1 0 thi nghiém. Khoang cach gitra cac cay la 15 cm, gilra cac gian l1a 22 cm. Cay duoc
trong & diéu kién 12 gio sang/12 gio toi. Thoi gian thu hoach 14 40 ngay sau khi gieo va
13p lai 3 1an cho mdi thi nghiém.

I1: 90 umol.m?st+ 10 umol.m?st 12: 140 umol.m?st + 10 pumol.m2st
13: 190 pmol.mst + 10 pmol.m?s™* 14: 240 pmol.m?st + 10 pmol.m?s™*
2.2.2. Cdc chi tiéu theo doi

Chiéu cao cdy (cm) duoc do tur gbc (sat mat gia thé) dén chop 14 cao nhat va duogc do
7 ngay/lan (lay ngau nhién 10 cdy/cong thirc/lan nhac lai), sau d6 tinh gia tri trung binh.
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S la/cay (13) duoc tinh tir la that dau tién va do, dém 7 ngay/lan (1iy ngiu nhién 10
cdy/cong thirc/lan nhéc lai), sau d6 tinh gia tri trung binh.

Chi sb dién tich 14 (LAI - Leaf area index) duoc tinh theo m? 1&/m? dién tich trdng.

Céu triic b9 ré dwoc xéc dinh qua cac thong sé nhu tong chiéu dai, tong thé tich,
duong kinh trung binh, tong dién tich, dién tich bé mat, nho st dung may scan Epson
perfection V700 Photo va phan mém WinRHIZO Pro.

Ning suét ca thé (g/cay) duoc xac dinh bang cach can khéi lwong tuoi cia toan cay
(lay ngau nhién 10 cay/cong thirc/lan nhac lai), sau d6 tinh gia tri trung binh.

7 Thong sb an toan duya trén chi tiéu vi sinh Vat, xac dinh théng qua su hién dién cua Vi
khuan E. coli va Salmonella, duoc phat hi¢n bang phuong phap phén 1ap vi khuan, tai
Phong thi nghiém trong diém Cong nghé sinh hoc thi y (VILAS 618 va LAS-NN54), Hoc
vién Nong nghiép Viét Nam.

2.2.3. Xwr li s6'liéu

S liéu thu thap duoc XU Ii bang phan mém Microsoft Excel va phan mém R. Phan
tich phuong sai ANOVA d¢ déanh gia sy khac bi¢t cua cac cong thuc thi nghiém. Kiém
dinh Duncan duoc sur dung dé so sanh cac gia tri trung binh & do tin cay 95%.

3.KET QUA VA THAO LUAN
3.1. Pong thai tang trwd'ng chiéu cao va sé la

Chiéu cao, s6 1a trén cay la nhiing chi tidu quan trong phan anh trung thuc qué trinh
sinh truong, phat trién cila cay tréng trong diéu kién nhat dinh. Chung lién quan dén kha
ning chdng d6 cia cay, duge quyét dinh mot phan boi ban chat di truyen ctia giéng, dicu
kién dinh dudng, tir 46 anh huong khéng nho dén ning suat cia cdy trong.

Dong thai ting truédng chiéu cao Déng thai ting trwéng soé la
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Hinh 1. D6 thi téc df tdang trwdng chiéu cao va sé ld cdy cdi b x6i trong thiy canh
21 ngay sau trong (21NST)

Cong thirc: 11: 90 umolm-2s1, I12: 140 umol.m-2s-1, 13: 190 umol.m2s-1, [4: 240 umol.m-2s-1
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D@ dang nhan thdy, trong cac cong thirc nghién ctru chiéu cao cy ting dan khi cudng
d6 anh sang tang. Cay cai bo x6i dat chiu cao 16n nhit tai cuong d6 14 va thap nhét & cuong
do 11. Trong khoang cudng d6 duoc nghién ciru (90 - 140 - 190 - 240 umol.m?s™), muc do
tang chiéu cao cdy gan nhu dat tuyén tinh theo cudng do. Tuy nhién téc d6 ting truong sb
14 c6 khac so voi tée do sinh truong chidu cao. Cay cai bo x6i c6 sb 14 tai thoi diém thu
hoach cao nhit & mirc cuong do I3 va dudng nhu khong c6 su khac biét gitra I3 va I4.
Mirc d6 ting trudng s6 14 chdm nhit van 13 ¢ cong thirc cuong d6 11 sau d6 1a 12 (Hinh 1).

3.2. Chi so dién tich l1a

Chi sé dién tich 14 1a théng sé ¢6 anh huong truc tiép dén qua trinh thoat hoi nuéc va
quang hop ¢ thuc vat, do do quyét dinh dén nang sudt cay trong, dic biét 1a ddi véi rau an
la. Néu chi sé dién tich 1a qua thap, cay khong hap thu duge du nang lugng anh sang cho
quang hop, nguoc lai néu chi s6 ndy qué cao c6 thé dan dén hién tuong 16p do.
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Hinh 2. Biéu do chi sé dién tich ld (LAI) ctia cdy cdi b6 xéi trong thiy canh &
cdc cwong dé dnh sdng khdc nhau (21NST)

Céng thirc: 11: 90 umol.m=2s-1, [2: 140 pmol. m2s-1, 13: 190 umol.m2s-, [4: 240 umol. m-s1,

Trong két qua nay ciia chung t6i, cong thirc xir Ii anh sang & cudng do I3 cho LAI
cao nhat va giam dan theo thir ty I3> 14> 12> I1. Sy sai khac & day 1a c6 y nghia thong ké.
Nhu vay, khi ting cudng d anh sang thi chi sb dién tich 14 ting theo, tuy nhién LAI chi
tang dén khi cuong d6 dat 190 pmol.m™?s%, con khi cuong do anh sang dat 240 pmol.m?s*
thi LAI khong ting ma thdm chi thap hon. Quan sat ndy cua ching t6i cling c6 nét trong
ddng vé6i nghién ctru cua Proietti et al., (2004) ciing trén cay cai bo xdi trong trong budng
sinh trudng véi phd anh sang 400-700 nm, & hai mic cudng d6 khac nhau (200 va 800
umol.ms1). Trong @6, dién tich 14 (LA) di ting tir 52 Ién 123 (cm?%/cay) tuong ung & hai
cuong do trén.

3.3. Pac diém ciu tric bo ré

R& cay 1 bo phan quan trong gitp ciy c6 thé 1dy nudc va cac chat khoang hoa tan dé
cay thuc hién cac qud trinh sinh Ii, trao doi chat. Cac thong so vé kich thude ctia bo ré nhu
chiéu dai re, dién tich ré hay thé tich re... phan anh kha ndng sinh trudéng cua cay. Két qua
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vé anh huong cua cac cudng do chiéu sang khac nhau dén cu trac bo ré cia cay cai bo
x01 trong thuy canh dugc thé hién trong Bang 1.
Bang 1. Anh hwéng ciia cdc cwong do dnh sdng khdc nhau dén cdu triic bd ré cdy cdi bé x6i
trong thiy canh trong nha (21 NST)

Cong thirc Tong Dién tichtheo ~ Tongdiéntich ~ Puongkinh  Thé tich ré
2.1y  chiéudai < 12 2 Ao 2 N 3

(umol.m=s™) 3 (cm) mat phang (cm®)  bé mdt (cm®)  trung binh (mm) (cm?)
90 (12) 1514,5° 30,4° 95,6° 0,201° 0,971°
140 (12) 2029,2% 50,2% 132,2% 0,248%* 1,849°
190 (13) 2071,4% 52,52 175,0° 0,2892 2,385%
240 (14) 2202,9° 52,0 166,72 0,235%® 1,970
CV% 13,9 13,8 11,6 9,4 12,87
LSD5% 586,4 17,2 444 0,043 0,434

Nhitng tri so trong ciing 1 ¢dt ¢é cing 1 chit cdi la khong cé s sai khdc & mire y nghia P < 5%,
theo phan mém R.

O tat ca cac thong s6 vé dic diém ré: dién tich tinh theo mat phflng, téng dién tich bé
mit, duong kinh trung binh va thé tich trung binh 1a cao nhat & cudng do anh sang 13, thap
nhit 13 cong thirc cudng d6 I1, chi trir chidu dai ré cao nhat & cong thirc véi cudng do 14.
Xét tong thé, giita 3 cong thirc cudng d6 12, I3, 14 su khac nhau vé cac thong sb chiéu dai
ré, dién tich tinh theo mit phéng, téng dién tich bé mat 1a khong c6 ¥ nghia vé mat théng
ké. Thé tich r& giita 3 cong thirc I1, 12, I3 khac nhau c6 ¥ nghia thong ké & mirc do tin cay
95%, nhung khong c6 su sai khac giira I3 va I4. Nhu vay, c6 thé thay rang kich thudc ré
tang khi cudng do anh sang ting va thé hién rd nhat ¢ thé tich ré. Mic du vay, khi ting
dén cuong d6 14 thi cac kich thudc ctia ré hau nhu khong ting va khong tim thay su khac
biét gitra I3 va I4, trir duong kinh trung binh nhu da noi & trén (Bang 1, Hinh 3).

Hinh 3. Ddc diém cdu triic bé ré cdy cdi b6 x6i trong thiy canh trong nha & cdc cwdong do
dnh sdng khdc nhau (21 NST)
Cong thirc: 11: 90 pmol.m2s1, 12: 140 umol. m2s-1, I3: 190 umol.m-2s-1, [4: 240 umol. m2s-1,

Két qua cua chung t0i c6 giéng nhat v6i nghién ctru cia Kang et al., (2013) trén cay
xa lach véi chiéu dai ré 16n nhat & cudng do 290 pmol.m™?s™, thap nhat & cuong do 200
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umol.ms. Tuy nhién, cong thirc & cudng do anh sang 290 umol.m2s™ sai khac khong co
¥ nghia théng ké so v6i cong thirc & 2 cuong do 230 va 260 pmol.m?s. Pdng thoi nghién
clru ciing c6 nét trong ddng véi nghién ctru cua Ma et al., (2018) trén cay ddu tuong.
Trong do, chiéu dai r&, thé tich, dién tich bé mat ré va trong lugng kho ré dugc tang 1én &
cac cong thie xir I anh sang két hop mau d6 va mau xanh so véi cong thirc chi c¢6 anh sang
trang hodc xanh. Chiéu dai r& cao nhét dugc quan sat thdy trong cong thic két hop anh sang
d6 va xanh véi ti 16 5:1. Chiéu dai r&, dién tich bé mit r& va duong kinh trung binh cta ré
tang lén dudi tac dong cua anh sang hén hop, didu nay tuong ty v6i két qua ciia Yong et al.,
(2014). Quan sat nay chi ra rang cuong d6 anh sang cting ¢6 thé diéu chinh cam Gmg cta ré.
Cuong do anh sang tot nhat d6i voi mdi loai cay trong khac nhau 13 khac nhau.

3.5. Ning suit ca thé

Khéi luong tuoi cua cy cai bo xo6i trong ¢ 4 cuong dod anh sang khac nhau cé y
nghia thong ké. Cao nhét 1a cong thirc I3 sau d6 1a I4, 12 va I1. Trong d6, cong thic I3 va
14 cao gip hon 2 lan 11 (Hinh 4, Hinh 5). Két qua nay cta ching t6i c6 diém tuong dong
v6i nghién ctu trude day cua Fan et al., (2013) trén cady ca chua con. Cong thirc 300
umol.m?st va 550 pmol.m?s’cho ning suat ca thé cay ca chua cao nhu nhau vé mit
thdng ké va cao hon cac cong thic con lai.
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Hinh 4. Hinh dnh cdy cdi b6 xéi trong
thuy canh & cdc cwong do dnh sdng khdc

Hinh 5. Biéu do ndng sudt cd thé cia cdy cdi
bé x6i trong thiy canh & cdc cwong do dnh

nhau (21NST) sdng khdc nhau (21NST)
Céng thirc: 11: 90 umol.m=2s1, [2: 140 pmol. m2s-1,
13: 190 pmol.m2s1, [4: 240 umol.m2s1. Céng thirc: 11: 90 pmol.m2s-1, [2: 140 umol. m2s1, [3:

190 pmol.m2s-1, [4: 240 pumol.m2s-1,
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Két qua nay cling ddng nhét véi bao cao truge day cua Gerovac et al., (2016), khi
khéi lugng twoi va phan tram khdi lugng kho cua tit ca cac loai Brassica nghién ctru (su
hao tim, cai mizuna va mu tat) c¢6 xu hudng ting khi cudng d6 anh sang ting. Cu thé, khdi
lugng tuoi cia mu tat dugce tréng theo ti I¢ 4anh sang R74: G18: B8 va R84: FR7: B9 tang
1an luot 34% va 19%, khi cuong do anh sang tang tir 105 pmol.m?s™ Ién 315 umol.m2s™.
Ngoai ra, khdi lugng tuoi cua cai mizuna ting 15% khi cudng d6 anh sang tang tir 105
umol.m2s1én 315 pmol.m?s™%. Nhu véy két qua cta nghién ctru cho thay, viéc diéu khién
cac diéu kién 4nh sang xung quanh bang dén LED c6 thé duoc thyuc hién dé cai thién ning
sudt, chat luong dinh dudng cua rau 1 duoc tréng dudi anh sang nhan tao. Tuy nhién, mbi
loai cdy trong sinh trudng tdi wu dudi mot ngudng cuong do nhét dinh. Trong sb céac
khoang cuong do nay, cuong do anh sang 190 pmol.m2s™ to ra 1a c¢6 hiéu qua tot nhit cho
viéc hinh thanh ning suét ciia rau cai b6 x6i thity canh.

3.4. Vi sinh vat

Bang 2. Sw hién dién ctia cdc vi sinh vt trong cdy cdi bé x6i trong thiy canh &
cdc cwong dé dnh sdng khdc nhau (21NST)

Cong thirc E. coli Salmonella

11, 12, 13, 14 Khong phat hién Khong phat hién

Céng thiec: 11: 90 umol.m?s™, 12: 140 umol.m2s?, 13: 190 pmol.m2s, 14: 240 pmol.m?s?

Rau cai b x6i c6 thé an song, vi vay van dé an toan thuc pham 1a rit quan trong.
Nhom vi khuan E. coli giy viém dai trang xuat huyét duong rudt va hau hét Salmonella
gdy tiéu chay kéo dai. Nhimg vi khuan nay gy bénh duong ti€u hoa khi an phai rau qua
khong sach. Khong nhiing thé, nhom vi khuan nay ciing lay truc tlep tr nguoi sang nguoi
khac qua tay hodc vat nhiém phan. Két qua cua chang t6i cho thay rau cai bé x6i hoan
toan khong bi nhiém hai loai vi khuan giy bénh nay. Nhiing két qua nay cta chung toi
cling twong doéng v6i nhitng nghién ctu trudc diy cua Nguyén Quang Thach va nnk.
(2017) trén cay tia to6 xanh Han Qudc trong thuy canh dudi anh sang dén LED. Trong do,
nhém vi khuan E.coli, Salmonella, trimg giun ciing khong duoc tim thay trong cac mau tia
t6 thuy canh, chi phat hién Coliforms (1,36 x 100 (CFU/g) nhung ham lugng nay hoan
toan nam trong gidi han cho phép theo tiéu chuan Viét Nam (2 x 102 (CFU/g)).

4. KET LUAN

Cay cai bo x0i trong thity canh sinh truéng tot hon khi cuong d6 anh sang ting, thé
hién qua céc chi tiéu sinh truang (chiéu cao cay, sb 14, dién tich 1), cau tric ré ciing nhu
nang suat. Tuy nhién, & cuong d6 13 (190 pumol.ms™%) cho ning suit c& thé cao hon so véi
14 (240 umol.m2s). Trong nghién ctru ndy, cudng do anh sang 190 pmol.m?s™ cho hiéu
qua hon cudng do anh sang 240 pmol.mst ¢ cting mot diéu kién thi nghiém.

Cay cai b6 xo6i trong theo ky thuat trén khong nhiém E. coli va Salmonella 1a nhiing
vi sinh vt gy bénh.
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EFFECTS OF RED AND BLUE LED LIGHTS AT VARIED INTENSITIES
ON INDOOR, HYDROPONIC SPINACH (Spinacia oleracea L.) GROWTH

Nguyen Thi Phuong Dung'*, Tran Thi Thanh Huyen?,
Nguyen Thi Thuy?, Nguyen Quang Thach?

Abstract: In this study, the effect of four different light intensities (I11-12-13-14:
90-140-190-240 umol.m2s-1) (under a combination of red and blue LEDs,
spectral ratio: R660/B450 = 4/1) on indoor, hydroponic-cultivated spinach was
investigated. The results showed that plant height, leaf number and root
parameters increased as light intensity increased. However, there was no
difference between I3 and [4 treatments in these parameters. Individual
productivity was the highest in the I3 treatment and decreased in the order of
13> 14> 12> I1. Our results suggest that light intensity of 190 umol.m-2s-1 may be
appropriate intensity for growing spinach under research conditions.

Keywords: Spinacia oleracea, Individual productivity, light intensity, number of
leaves, plant height, root length, root volume.
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