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Abstract
With the aim of improving soybean variety DT2008 to shorten its growth duration and create new benefit mutants
for soybean breeding, germination seeds were treated by gamma (Co®) irradiation. At M, generation, 10 mutant
lines derived from 25 and 50 Gy with significant traits for soybean breeding were selected, including 2 short mutant
lines with the stem height of 63.7 to 64.1 cm (5.7 - 6.1 cm shorter than DT2008’ (69.8 cm)), 1 multi-branch mutant
line (1.4 branches more than the origin) and 7 early ripening mutant lines with the growth duration of 103 to 106
days (6 - 9 days shorter than DT2008’s (112 days)). All these mutant lines had high yield of 13.24 - 14.51 g/plant,
equal to the yield of DT2008 (14.34 g/plant).
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ANH HUONG CUA THOI GIAN CHIEU BC’) SUNG PEN LED
DEN SINH TRUONG VZ} NANG SUAT XA LACH
TRONG THUY CANH NHIEU TANG TRONG NHA LUOI

Phan Ngoc Nhi', Trdn Thi Ba', V6 Thi Bich Thay',
Mai Phuc Thanh', Nguyén Phuong Uyén' va Nguyén Thi Anh Thu'

TOM TAT

Nghién ctiu nhiam xac dinh thadi gian chiéu bg sung dén LED (Light-emitting diode) phtt hgp cho sinh trudng va
ndang sudt xa lach trong thiy canh nhiéu tang trong nha ludi. Thi nghiém dugc bé tri hoan toan ngau nhién mét nhan
t6 v6i 6 nghiém thiic va moéi nghiém thic 9 lan lap lai (mo6i 1ap lai 13 8 ro thuly canh chuyén dung tréng 1 ciy/ro).
Séu nghiém thtc la 6 muc thoi gian chi€u bé sung déen LED gom: 10; 12; 14; 16; 18 va 20 gid/ngay dém. Két qua thi
nghiém cho thdy, cdc nghiém thtic thoi gian chiéu b6 sung den LED khong lam anh hudng dén chiéu cao cay va
chiéu dai l4. Tuy nhién, s6 14 va chiéu rong la c6 khuynh hudng ting cling véi su gia tang ctia thdi gian chiéu dén.
O cac thoi diém thu hoach 25; 28 va 31 ngay sau khi gieo, nghiém thtic b8 sung 16 git cho két qua khéi lugng trung
binh cay (20,4; 30,6 va 39,9 g/ciy, tuong ting), nang suat téng (1,65 kg/m?, 2,48 kg/m? va 3,23 kg/m?, tuong ting) va
nang suét thuong phdm (1,61 kg/m? 2,45 kg/m? va 3,15 kg/m?, tuong ting & cic thoi diém thu hoach) cao tuong
duong nghiém thic chiéu bg sung 18 va 20 gi¢. Khong tim thiy anh hudng khac biét cta thoi gian chiéu sing b6
sung den LED dén d¢ Brix (2,64 - 2,80%) va ham lugng chat kho c6 trong xa lach (4,26 - 4,54%).

T khéa: Den LED, ning sudt, thoi gian chiéu bd sung, thily canh nhiéu tang, xa lach

'Khoa Nong nghiép, Truong Dai hoc Can Tho
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1. DAT VAN DE

Ngay nay, den LED dugc xem 1a mdt nguén anh
sang nhan tao t6i uu trong viéc thay thé anh sang
mdt troi cho cay quang hgp (Shimizu et al., 2011).
V6i nhiéu uu diém ndéi bat nhu: tiéu hao it dién ning,
kich thudc nho, tudi tho kéo dai va nhiét lugng to
ra thdp hon cdc loai dén huynh quang va den cao
ap (Gupta and Jatothu, 2013; Tewolde et al., 2016),
dén LED da va dang dugc ting dung trong san xuat
¢ nhiéu qudc gia c6 nén ndéng nghiép phat trién
(Stutte, 2009). Ben LED c6 thé dugc ché tao riéng
biét cho muc dich phuc vu san xudt ndong nghiép va
c6 thé tao dugc hiéu qua san xuit cua cy trong toi
da ma khong can lang phi nguén nang lugng cho cac
budc séng khong can thiét cho cay trong (Tamulaitis
et al., 2005). Nguon anh sang bang den LED c6 hiéu
qua hon anh sang den huynh quang trong viéc thuc
ddy sinh trudng va phat trién cua mét s6 loai rau
(Li et al, 2012), nguyén nhén la do den LED c6 thé
tao ra budc sdng anh sang t6i uu cho qua trinh quang
hgp ctia thuc vat. Nguon anh sang LED bat dau dugc
nghién ctu, ting dung va thay thé ngudén anh sang
dén huynh quang dugc st dung trong cic mo hinh
san xudt rau trong nha & Nhat Ban tii nhiing nam
2000 (Hayashi, 2016).

O Viét Nam, ting dung dén LED trong sin xudt
mot s6 loai ra an 14 phd bién bat ddu dugc quan
tam, nghién ctiu trong nhiing nam gan day. Cac két
qua nghién ctiu budc dau cho thiy, trong diéu kién
phong t6i hoan toan néu st dung den LED 80% do:
20% xanh duong v6i cuong do 66 pmol.m™.s™ trong
thoi gian chiéu 16 gio/ngay dém cho két qua vé sinh
trudng va nang sudt cao hon trong diéu kién anh sang
tu nhién (Phan Ngoc Nhi va ctv., 2018), dong thoi
khi ting cudng do chiéu sang 1én 107 pmol.m=s™
va thoi gian chiéu sang dén 22 gio/ngay dém lam
cho nang sudt xa lach cao nhit (Nguyén Thi Kiéu
Khuyén, 2018). Tuy nhién, viéc chiéu den LED qua
nhiéu gio trong ngay sé tiéu hao nhiéu dién ndng,
lam tang chi phi san xuat, dong thoi sé lam giam tudi
tho dén LED. Chinh vi thé, nghién ctu “Anh hudng
cua thoi gian chiéu b6 sung dén LED dén sinh
trudng va nang sudt xa lach (Lactuca sativa L.) trong
thtly canh nhiéu tang trong nha luéi” dugc thuc hién
nhdm muc tiéu xdc dinh thoi gian bd sung anh séng
nhan tao LED phu hgp cho sinh trudng va nang suat
xa lach, dong thoi dam bao st dung t6i da ngudn
anh sang tu nhién.
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IL. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ciiu

Giong xa lach GN 63 (cung cip bdi cong ty Gino)
dugc chon d€ thuc hién thi nghiém, 1a giong xa lach
bip chiu nhiét tuong doi thich hgp véi diéu kién
khi hau ctia ving Dong bing séng Ctiu Long. Loai
deén LED st dung trong thi nghiém cé ty 1¢ 80%
do : 20% xanh duong dugc cung cdp bdi cong ty Co
phan Phich nuéc Béng dén Rang Pong. Cuong do
dén LED dugc chon st dung trong thi nghiém la
107 umol.m2.s™ (gdm 3 thanh den c6 cong sudt 25 w).

2.2. Phuong phap nghién ctiu

- Thi nghiém dugc bé tri hoan toan ngau nhién
1 nhéan t6 v6i 6 nghiém thuc va 9 lan ldp lai, moi
lap lai la 8 ro xa lach thuy canh chuyén dung (chiéu
cao 5,5 cm, duong kinh miéng 5,5 cm, dudng kinh
ddy 4 cm) trong 1 cay/ro. Sdu nghiém thic la 6 muc
thoi gian chiéu b6 sung den LED gom: 10, 12, 14,
16, 18 va 20 gio/ngay dém. Dinh dudng thuy canh
la dung dich Hoagland cai tién (cung c4p bdi phong
thi nghiém thudc B mén Khoa hoc céy trong, Khoa
Noéng nghiép, Truong Dai hoc Can Tho). Cé 6 ké
trong xa lach (Kich thuéc cao 1,6 m, dai 1,3 m va
rong 0,6 m), tuong ting 6 muc thoi gian chiéu bo
sung dén LED, c6 3 ting trong rau/ké, lap 3 thanh
dén LED/tang, muc cudng d¢ anh sdng trung binh
la 107 umol.m?.s'/tdng. M6i ké dugc gan véi 1 thiét
bi diéu chinh thoi gian tit m& deén (timer) theo céc
nghiém thic thi nghiém. Thoi gian chiéu dén tap
trung vao chiéu t6i dén saing sém hom sau nham tan
dung t6i da nguodn anh sang tu nhién vao budi trua.

- S0 liéu dugc thu thap vao cac thoi diém 12, 18,
24 va 30 va 31 ngay sau khi gieo (NSKG), gom cac
chi tiéu: chiéu cao céy, s6 la that va kich thudc 13;
cac chi tiéu nhu khoi lugng trung binh ciy, nang
sudt tong, nang suit thuong phdm, d¢ Brix (dung
Brix ké) va ham lugng chat kho dugc thu thap vao
céc thoi diém 25, 28, 31 NSKG. S6 liéu sau khi thu
thap dugc xt ly thong ké bang phan mém SPSS 22.0.
Phan tich phuong sai ANOVA dé danh gia su khac
biét ctia cac nghiém thic. Kiém dinh Duncan dugc
sti dung d€ so sanh cac gia tri trung binh & d¢ tin
cay 95%.
2.3. Thei gian va dia di€ém nghién ctiu

Nghién ctiu dugc thuc hién tii thang 12/2018 -
thang 1/2019 tai nha ludi, Trai Nghién ctiu va Thuc
nghiém nong nghiép, Trudng Pai hoc Can Tho.
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Hinh 1. Cac ké trong xa lach c6 b6 sung dnh sdng dén LED trong thi nghiém

I1I. KET QUA VA THAO LUAN

3.1. Tinh hinh sinh truéng

Két qua bang 1 cho thay, chiéu cao cay xa lach
& cac thoi gian chiéu sang bd sung déen LED khac
biét khong y nghia phan tich thong ké vao cac thoi
diém khao sat, dao dong tui 4,82 dén 4,93 cm & thoi
diém 12 NSKG. Vao thoi diém 30 NSKG, chiéu cao
cay xa lach & cac nghiém thtic dao dong tii 17,5 dén
18,4 cm. Nhu vay, véi diéu kién trong xa lach thay
canh nhiéu tang trong nha ludi, thoi gian bs sung
deén LED tu 10 - 20 gio khong lam anh huéng dén
chiéu cao cay. Chiéu cao cay la mot chi tiéu quan
trong trong san xudt rau nhiéu tang. Thong thuong
cac loai cay dugc chon d€ san xuét cé chiéu cao ngan
hon 30 c¢m, vi khoang cach gitia cac tang la khoang
40 cm dé€ c6 thé trong dugc nhiéu tang trén don vi
dién tich (Kozai, 2013).

Bang 1. Chiéu cao cay xa lach & cac nghiém thtic
thoi gian bé sung anh sang khac nhau qua cac NSKG

khao sat (Bang 2). O thoi diém 12 NSKG, céc nghiém
thiic b6 sung 16, 18 va 20 gid cho s6 la trung binh
trén cdy (2,46 - 2,53 14) cao hon khac biét c6 y nghia
thong ké so v6i cac nghiém thiic bd sung 10, 12 va
14 i (2,11 - 2,18 13). Vao thoi diém 18 va 24 NSKG,
s0 1 trén cay xa lach trong diéu kién bd sung 20 gic
cho thdy su gia tang vugt troi (8,34 va 12,8 14, tuong
tng) so v6i cac nghiém thtic con lai. Tuy nhién, dén
thoi diém 30 NSKG, cac nghiém thtic bd sung 16 va
18 gid cho két qua s6 1a xa lach (15,8 va 16,0 14) cao
tuong duong nghiém thic b sung 20 gis (16,3 14)
va khac biét c6 y nghia thong ké so véi cac nghiém
thtic chiéu b6 sung 10, 12 va 14 gid. Theo Nguyén
Bado Vé va Nguyén Huy Tai (2010), 14 1a co quan
quang hgp chu yéu va khoang 90 - 95% nang suét cay
trong 1a do quang hap, cay c6 14 cang nhiéu thi hié¢u
sudt quang hgp cang tot goép phén rat 16n cho su gia
tang nang sudt. Sy khdac biét vé s 14 trén cay xa lach
c6 thé sé dan dén su khac biét vé chi tiéu khai lugng
trung binh cay nang suit khi thu hoach.

Bang 2. S0 14 trén céy xa lach & cac nghiém thtc

Thoi gian Chiéu cao céy xa lach !
b3 sung qua cic NSKG (cm) thoi gian bd sung anh sang khac nhau qua cac NSKG
den LED 12 18 24 30 Thai gian S4 14 trén cay xa lach
B6sung 10 gi6 490 117 144 17,5 b3 sung qua cac NSKG (14)
BSsung 12gi6 4,93 11,9 | 147 17,6 dén LED 12 18 24 30
Bésung 14 gid 4,84 117 148 184 Bosung 10gi6  2,18"  674° 1017 107
Bésung16gis 4,84 117 | 147 181 BSsung12gi6 214" | 7,14 | 102! | 11X
B3sung18giv 482 117 148 181 Bésungldgio 211 719" | 108 | 1220
2 P a b b a
BSsung 20 gid | 4,82 12,0 | 146 = 178 Bosung16gi6 246" 747" 118" 158
v " i i " BSsung 18 gid | 2,53 | 738 | 12,1 16,0°
% 250 | 33 | 270 | 201 BSsung20 gio  2,50°  8,34° 12,8 16,3
? d 2 d F % e >t %
Ghi chii: Cdc bang 1, 3, 8: ns: khdc biét khong y nghia
théing ké (P>0,05). CV (%) 545 | 487 | 403 509

S6 14 thét trén cay xa lach & cac nghiém thic
thoi gian chi€u sang b6 sung dén LED khac biét ¢
y nghia qua phan tich thong ké vao cac thoi diém

Ghi chii: Cdc bang 2, 4, 5, 6, 7: Trong cung mgt cgt cdc
0 ¢6 chit theo sau giong nhau thi khéc biét khong y nghia
thong ké qua phép thir Duncan; **: khdc biét cé y nghia
thong ké 6 miic 1%.
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Chiéu dai 14 that xa lach & cac nghiém thuc thoi
gian chiéu sang b sung dén LED khac biét khong y
nghia qua phan tich thong ké vao cac thoi diém 12,
18, 24 va 30 NSKG (Bang 3). O thsi diém 12 NSKG,
chiéu dai 1a xa lach dao dong ti 2,52 - 2,68 cm va
tang dan lén 12,6 - 12,8 cm vao thoi diém 30 NSKG.

Bang 3. Chiéu dai la xa lach & cac nghiém thtic
thai gian bd sung dnh sang khac nhau qua cac NSKG

Thoi gian Chiéu dai l4 xa lach
bé sung qua cac NSKG (cm)
den LED 12 18 24 30

B6sung 10 gi6 2,55 9,61 11,4 12,6

B6 sung 12 gi¢ | 2,52 9,66 11,8 12,8
B6 sung 14 gi¢ | 2,52 9,74 11,5 12,7
BG sung 16 gid | 2,60 9,50 11,8 12,7
B6 sung 18 gid | 2,68 9,44 11,7 12,8

B sung 20 gid | 2,65 9,62 11,7 12,6
F ns ns ns ns
CV (%) 6,23 3,16 3,10 2,38

sinh trudng cta cdy trong. Cay cé nhiéu 14, kich
thudc 1a 16n thi kha nang nhén dnh sdng va quang
hgp t6t hon. Sy khac biét vé kich thudc 14 sé dan dén
su khac biét nang sudt vé sau bdi theo Lé Van Hoa va
Nguyén Bao Toan (2004), ngoai s6 lugng la trén cay,
kich thuéc 1a ciing rdt quan trong trong viéc nhan
ndng lugng dnh sang mdt troi lam gia tang cudng do
quang hgp.
3.2. Thanh phén ning suit va niang suit

Khéi lugng trung binh cay xa lach & cac nghiém
thiic thoi gian b6 sung anh sdng khac biét cd y
nghia qua phén tich thong ké & 3 thoi di€ém khao
sat, cao nhét va tuong duong nhau la cac nghiém
thiic b6 sung 16, 18 va 20 gid/ngay dém, dao dong ti
20,4 - 22,0 g/cay & 25 NSKG dén 39,5 - 40,1 g/cay
& 31 NSKG, ké dén la nghiém thtic b6 sung 12 gio/
ngay dém (15,4 - 27,0 g/cay, tuong ting), thip nhat
la nghiém thtic bé sung 10 gid/ngay dém (12,6 - 20,6
g/cay) (Bang 5). Két qua nay c6 cung khuynh huéng
chi tiéu s6 14 va chiéu rong la.

Bang 5. Khoi lugng trung binh céy xa lach
& cac nghiém thic thoi gian bd sung anh sdng

Bang 4. Chiéu rong 14 xa lach & cdc nghiém thic khéc nhau qua céc NSKG
thai gian bd sung dnh sang khac nhau qua cac NSKG - -
‘ Thoi gian Khéi lugng trung binh
Thoi gian Chiéu rong 14 xa lach bd sung cay xa lach qua cac NSKG (g/ciy)
b6 sung qua cic NSKG (cm) den LED 25 28 31
dén LED 12 18 24 30 B6sung 10 gis  12,6° 18,1¢ 20,6
Bésung 10 g6 1,54 | 597¢ 835 = 943° BG sung 12 gio 15,4¢ 22,4° 27,0°
BGsung 12 gi6 1,56 6,26¢ 8,94° 10,0° BG sung 14 gid 18,4° 27,6 34,1°
B6 sung 14 gi = 1,62° 6,79° 9,15° 10,7¢ BG sung 16 gio 20,4 30,6° 39,9
Bésung 16gid 1,75 698>  10,1° | 10,9° B& sung 18 gid 22,0° 30,0° 40,1°
B&sung 18 gi6 = 1,85* = 7,60* = 10,3*  11,0° BG sung 20 gio 20,4° 30,1° 39,5
BSsung 20 gis  1,84*° 7,48  10,3* 10,8 F o o o
Jai ok ot ot *% CV (%) 10,7 8,92 8,99
CV (%) 417 352 340 @ 417

Két qua bang 4 cho thiy, chiéu rong 14 xa lach &
cac nghiém thtc thoi gian bd sung dén LED khac
biét c6 y nghia thong ké vao cac thoi diém khao
sat. O thoi diém 12 va 18 NSKG, nghiém thtic b3
sung 18 va 20 gid cho két qua chiéu rong la 16n nhat
(7,60 va 7,48 cm, tuong ting 6 18 NSKG), thap nhat
la & nghiém thtc bd sung 10 gio. Nhung dén thoi
diém 30 NSKG, khong cé su khac biét qua phan
tich thong ké vé chiéu rong cua xa lach dugc trong
trong diéu kién b6 sung dén LED 14, 16, 18 va
20 gio/ngay dém (10,7 - 11,0 cm). Két qua thap nhat
van dugc tim thdy & nghiém thtc b6 sung 10 gio
(9,43 cm). Bén canh s6 14, chiéu dai va chiéu rong
la ciing la chi tiéu quan trong d€ danh gia kha ning
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Néng sudt xa lach & cac nghiém thtc thoi gian
chiéu sang bd sung den LED khdac biét c6 y nghia
qua phan tich thong ké vao cac thoi diém 25, 28 va
31 NSKG (Bang 6). Nhin chung, 6 ca 3 thoi diém
thu hoach, nang sudt xa lach & cac nghiém thtc b6
sung 16, 18 va 20 gi6 cho két qua tuong duong nhau
(1,65 - 1,78 kg/m? 2,43 - 2,48 kg/m? 3,20 - 3,25 kg/m?,
tuong ting) va cao hon khac biét thong ké so véi cac
nghiém thtic bs sung 14 gio (1,49 kg/m?, 2,24 kg/m?
va 2,76 kg/m?, tuong ung & 25, 28 va 31 NSKG).
Nghiém thtic b6 sung 10 gid cho két qua ndng suit xa
lach thép nhat (1,02 kg/m?, 1,46 kg/m? va 1,67 kg/m?,
tuong ting). Két qua nay hoan toan phu hgp véi cac
chi tiéu vé sinh trudng va khoi lugng trung binh cay.
Céay xa lach c6 14 nhiéu, kich thudc 14 16n dan dén
khoi lugng cay 16n va nang suat cao.
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Bang 6. Ning sudt t6ng xa lach & cdc nghiém thtic
thoi gian bd sung anh sang khac nhau qua cic NSKG

Thoi gian Ning sudt tdng xa lach
b3 sung qua cac NSKG (kg/m?)
dén LED 25 28 31
BSsung 10 gis = 1,02¢ 1,46¢ 1,67¢
BG sung 12 gio 1,24¢ 1,81¢ 2,18¢
B& sung 14 gis 1,49° 2,24° 2,76°
BG sung 16 gio 1,65* 2,482 3,232
BG sung 18 gio 1,78 2,432 3,252
BG sung 20 gio 1,65* 2,442 3,20°
F - - -
CV (%) 10,73 8,97 9,03

Két qua bang 7 cho thay, nang suit thuong phdm
xa lach & cac nghiém thtc thoi gian chiéu sang bo
sung dén LED khac biét c6 y nghia qua phan tich
thong ké vao cac thoi diém thu hoach. Khuynh
hudng tuong tu nhu chi tiéu ning suit tong, cac
nghiém thic bd sung 16, 18 va 20 cho nang suit
thuong phdm (dao dong 1,61- 1,73 kg/m? 2,39 -
2,45 kg/m?, 3,09 - 3,15 kg/m?, tuong ting & 25, 28 va
31 NSKG) cao hon cac nghiém thtic con lai. Nghiém
thiic b6 sung 10 gi¢ luén cho két qua nang suét
thuong phdm xa lach thip nhit.

Bang 7. Ning suét thuong phdm xa lach
& cac nghiém thiic thoi gian bg sung dnh sdng

khac nhau qua cac NSKG

Thoi gian Ning suit thuong phdm xa lach

b3 sung qua cac NSKG (kg/m?)

dén LED 25 28 31
B& sung 10 gis 1,024 1,454 1,624
BG sung 12 gio 1,22¢ 1,79¢ 2,13¢
B& sung 14 git 1,46 2,20° 2,68°
B& sung 16 gio 1,61® 2,45 3,15
BG sung 18 gio 1,73 2,39 3,15
BG& sung 20 gis 1,60 2,40° 3,09
F % *% X
CV (%) 10,76 8,98 8,90

3.3. Mot s6 chi tiéu vé chit lugng

Do Brix va ham lugng chit kho ctia xa lach &
cac nghiém thuc thoi gian chiéu sing bé sung deén
LED khéc biét khong y nghia qua phan tich thong ké

(Bang 8). Do Brix xa lach dao dong tu 2,64 - 2,80%
va ham lugng chat kho dao dong tii 4,26 - 4,54%. Co
thé nhan théy, trong diéu kién trong xa lach nhiéu
tang trong nha ludi, viéc chiéu bd sung den LED tu
10 dén 20 gio khong lam anh hudng dén lugng chat
ran hoa tan va ham lugng xo c6 trong céy xa lach.
Bang 8. D¢ Brix va ham lugng chat kho xa lach
& cac nghiém thuic thoi gian b6 sung
anh sang khac nhau qua cdc NSKG

P PoBrx00 e

B6 sung 10 gio 2,68 4,31
BG sung 12 gio 2,67 4,26
B& sung 14 gis 2,72 4,35
B6 sung 16 gio 2,64 4,54
BG sung 18 gio 2,72 4,47
BG sung 20 gid 2,80 4,49
F ns ns

CV (%) 7,84 5,97

IV. KET LUAN VA PE NGHI

4.1. Két luan

Trong xa lach trén ké 3 tang trong nha ludi, su
dung t6i da anh sdng tu nhién, chiéu sang bs sung
den LED 16, 18 va 20 gid/ngay dém dat cao nhét vé
nang sudt thuong phdm (hon 91 - 94 % so véi b
sung 10 gi®, hon 45 - 48 % so véi bs sung 12 gig,
hon 15 - 18% so véi bo sung 14 gid, & 31 NSKG),
nang sudt téng, khoi lugng ciy, s la trén cay va
chiéu rong la. Chiéu sang b sung dén LED 10 gio/
ngay dém cho ning suét thuong phdm (1,62 kg/m? &
31 NSKG), nédng sudt tong, khéi lugng céy, so6 1a
trén cdy va chiéu rong la thap nhat. Ham lugng chat
ran hoa tan (Brix) va ham lugng chat kho cua cay
tuong duong nhau & cac muc thoi gian chiéu sang tu
10 - 20 gid/ngay dém. S6 14 va chiéu rong 14 xa lach
c6 khuynh huéng tang cting v6i su gia tang thoi gian
chiéu dén LED va dat cao nhit ¢ cac nghiém thiic b6
sung 16, 18 va 20 gid/ngay dém.
4.2. bé nghi

Tiép tuc nghién ctiu vao cac mua vu khac nhau
trong nam dé c6 két ludn téng quat hon vé mtic
thoi gian chiéu b sung den LED pht hgp cho sinh
trudng va phat trién cta ciy xa lach ma van dam bao
hiéu qua kinh té.
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Effects of supplemental LED lighting regimes on growth
and yield of lettuce under multilayer hydroponic cultivation in greenhouse
Phan Ngoc Nhi, Tran Thi Ba, Vo Thi Bich Thuy,
Mai Phuc Thanh, Nguyen Phuong Uyen, Nguyen Thi Anh Thu
Abstract

This study was carried out to determine supplemental LED lighting regimes most reasonable for growth and yield of
lettuce. The experiment was laid out in completely randomized design with six treatments including: 10; 12; 14 16;
18 and 20 hours per day. Each treatment was replicated nine times. The results showed that the supplemental LED
lighting regimes didn’t affect plant height and leaf length of lettuce. However, leaf number and leaf width tended to
increase with the increase of supplemental lighting time. At harvest times 25, 28 and 31 days after sowing, 16 hour
supplemental treatments resulted in average weight of plants (20.4 g, 30.6, 39.9 g/plant, respectively), total yield
(1.65 kg/m? 2.48 kg/m? 3.23 kg/m?, respectively) and commercial yield (1.61 kg/m? 2.45 kg/m? 3.15 kg/m?,
respectively), equivalent to 18 and 20 hours supplemental treatments. There was no difference in supplemental LED
lighting time to BRIX level (2.64 - 2.80%) and lettuce dry matter ratio (4.26 - 4.54%).

Keywords: LED light, photoperiod regimes supplemental, yield, lettuce, hydroponic multistage cultivation bed
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