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TOM TAT

Trong cong trinh ndy, anh huéng cia 3 loai anh sang don sic gom do, vang, xanh 1a dén cac giai doan ctia qua
trinh nudi ciy mo lan Hoang thao kén da dugc nghién ctru. Két qua cho thay, anh sang vang thich hop nhit cho
qué trinh nhan nhanh protocorm lan Hoang thdo kén so v&i anh sang d6 va xanh 14; trong khi anh sang dé lai
thich hop cho giai doan tao tao chéi, nhan chdi va ra ré so véi cac anh sang khac. Qua trinh nhan nhanh
protocorm lan Hoang thao kén nudi trong anh sang vang cho hé s6 nhan nhanh 1a 5,50 1an; protocorm tao ra
xanh, df‘)ng déu. Trong diéu kién nudi céy dudi anh sang do, chdi tao ra tir protocorm co chiéu cao chdi dat 8,39
mm, s6 14/chdi dat 3,76 14, s6 chdi/mAu dat 6,74 chdi sau 4 tudn nghién ctru; qua trinh nhan chdi thu dwoc chidu
cao chdi dat 2,21 cm sau 4 tudn va 2,56 cm sau 8 tuan, sé 14/chdi sau 4 tuan dat 3,26 14, sau 8 tuan dat 4,44 14;
hé sb nhan chdi sau 4 tudn dat 1,83 lan, sau 8 tudn dat 5,45 lan. Chiéu dai r& sau 4 tun dat 0,9 cm va sau 8 tudn
dat 2,40 cm, sb r&/cay dat sau 4 tuan 1a 1,93 r&, sau 8 tuin 1a 4,33 r& ¢ diéu kién nudi cdy dudi anh sang do giai

doan ra ré in vitro lan Hoang thao kén.

Tir khoa: Anh sang don sic, Dendrobium lituiflorum, Hoang thao kén, nudi cdy mé.

1. PAT VAN PE

Hoang thao kén (Dendrobium lituiflorum) la
mot trong nhiing loai lan tuyét dep va quy
hiém. O mét s6 noi trén thé gidi lan Hoang
thdo kén con dugc dugc bao vé nghiém ngat
(Lé Thi Thuy va Tran Thi Anh Thoa, 2017).
Tai Viét Nam, cay c6 mit & mién Béc. Hién
nay, Hoang thao kén rat it dugc tim thdy trong
tu nhién do bi khai thac qua mtrc. Do nhu cau
ngdy cang 16n cua thi truong da khién gia
thanh cua Hoang thao kén bi day 1én rat cao va
tro thanh loai ngdy cang bi khai thic dén can
kiét. Viéc nhan gidong Hoang thio kén theo
phuong phap truyén théng rat cham khong dap
tmg du nhu cau thi truong (Lé Thi Thay va
Tran Thi Anh Thoa, 2017).

Trong nhan giéng bang phwong phap nudi
cdy in vitro, ngoai méi trudng nudi cay va chat
diéu hoa sinh truong c6 anh huong dén hiéu
qua nhan giéng thi cac yéu té khac nhu anh
sang ciing c6 anh hudng nhit dinh. Thong
thuong, ngudn chiéu sang duoc sir dung trong
nudi cdy 13 anh sang dén dién quang, cac loai
den halogen kim loai, natri cao ap, day toc
duogc sir dung nham ting cuong do sang. Tuy
nhién nhitng ngudn anh sang nay bao gdm ca
nhitng budc song khong can thiét cho su sinh
trudng cta cdy trong nudi cdy in vitro (LAm
Ngoc Phuong va cong sy, 2015; Lé Thi Thay

va Tran Thi Anh Thoa, 2017).

Anh sang don sic 1a mot ngudn chiéu sang
day hira hen cho cac phong nudi ciy mé véi uu
diém nhu thuan loi cho qua trinh sinh truong,
tiéu thy dién ning it, it toa nhiét, tudi tho dén
chiéu sang cao. Anh sang don sic chi bao gdbm
cac budc song c6 loi cho qua trinh sinh 1y can
thiét, tr d6 anh huong dén qua trinh sinh
truong va phat trién cia cdy, cling nhu quéa
trinh nhan nhanh in vitro (Nguyén B4 Nam va
cong su, 2012).

O nudc ta, d3 co nhimg nghién ctu vé st
dung 4nh sang don séic khi nudi ciy mot sb loai
ciy tuy nhién méi co rat it nghién ctru vé st
dung anh sang don sic trong qua trinh nudi cay
lan Hoang thdo kén va cling méi chi dung &
giai doan cudi cua quy trinh (Lé Thi Thuy va
Tran Thi Anh Thoa, 2017).

Bai b4o nay trinh bay két qua danh gia anh
hudng cta 3 loai 4nh sang don sic dén cac giai
doan trong qua trinh nudi cdy mo lan Hoang
thao Kén, gop phan tim ra loai 4nh sang don
sac thich hop cho mdi giai doan.

2. PHUONG PHAP NGHIEN CUU
2.1. Vat li¢u

Lan Hoang thao kén (Dendrobium
lituiflorum) in vitro dugc nudi cdy tai Trung
tam Nghién ciru Cong nghé sinh hoc, Truong
bai hoc Hung Vuong.
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Cac diéu kién nuodi cdy: Chiéu sang 11
gid/ngay, cudng do 800 lux. Nhiét do: 25 + 2°C.
Ngudn cung cip 4nh sang: dén tuyp led, dai
1,2 m, 12 w/h, mat do 2 dén/m’.
2.2. Phwong phap nghién ctru

Céc cong thirc thi nghiém duoc bb tri ngdu
nhién hoan toan, mdi cong thirc thi nghiém lip
lai ba lan.

MBoi trudng nudi cdy st dung chung cho céac
thi nghiém: Knudson C ¢6 bd sung 100 g/1 dich
nghién khoai tay, 100 ml/l nu6c dira, 1 g/l than
hoat tinh, 7 g/l agar, 30 g/l saccarose.

Céc thi nghiém gom:

- Thi nghiém 1: Anh huong cia anh séng
don sdc 1én kha niang nhan nhanh protocorm
lan Hoang thao ken.

Cum protocorm c6 duong kinh 0,5 cm dugc
nudi ciy trén moi truong Knudson C, sau do
duogc nudi cdy voi cac ché do chiéu sang:

DC: bén huynh quang;

MI: Anh sang do;

M2: Anh sing vang;

M3: Anh sang xanh 4.

Xac dinh hé s6 nhan nhanh protocorm sau 4
tudn nudi cdy.

- Thi nghigm 2: Anh huong cia anh sang
don séic 1én kha ning tao chdi tir protocorm lan
Hoang thao ken.

Cum protocorm c6 duong kinh 0,5 cm duoc
nudi ciy trén méi truong Knudson C, sau do
nudi cay véi cac ché do chiéu sang:

DC: Bén huynh quang;

M1: Anh sang do;

M2: Anh sang vang;

M3: Anh sang xanh 4.

Xac dinh cac chi tiéu: Chiéu cao chdi; Sb
14/chdi; S6 chdi/mau sau 4 tuan nudi ciy.

- Thi nghiém 3: Anh huong cia anh sing
don sic 1én qua trinh nhan nhanh chdi lan
Hoang thao kén in vitro.

Cum chdi lan Hoang théo kén, chdi ¢6 chiéu
cao 1,5 cm, 4 chdi/cum duoc nudi céy trén moi
truong Knudson C, sau d6 dugc nudi ciy véi
ché d6 chiéu sang:

DC: bén huynh quang;

M1: Anh sang do;

M2: Anh sang vang;

M3: Anh sang xanh 14.

Xéc dinh céc chi tiéu hé s nhan chdi, chiéu
cao choi, s6 14/chdi, mau sic chdi sau 4, 6 va 8
tuan nudi ciy.

- Thi nghi¢m 4: Anh huéng cia anh sang
don sic 1én kha ning ra r& lan Hoang thao kén
in vitro.

Chdi lan Hoang thao kén (chdi c6 chiéu cao:
2,5 cm, sd 142 lé/chéi) duoc nuoi céy trén moi
truong Knudson C sau d6 nudi cdy véi ché do
chiéu sang:

bC: bén huynh quang;

M1: Anh sang do;

M2: Anh sang vang;

M3: Anh sang xanh 14.

Xéc dinh céac chi tiéu: ty 1€ ra ré, sd ré/cﬁy,
chiéu dai r&, mau séic ré sau 4, 6 va 8 tudn nudi
cdy.

2.2.3. Phwong phdp phan tich va xir Iy sé liéu

Céac sb lidu dugc tinh todn theo phuong
phap théng ké toan hoc bang Data Analysis
cua chuong trinh Excel 2007. Phan tich
ANOVA dé xac dinh anh huéng mot nhan t6
thi nghiém.
3.KET QUA VA THAO LUAN
3.1. Anh huéng cia anh siang don sic 1én
kha ning nhan nhanh protocorm lan Hoang
thao ken

Két qua nghién ctru anh hudng cia don sic
lén kha nang nhan nhanh protocorm lan Hoang
thao kén sau 4 tudn nudi céy duge thé hién
trong bang 1 va hinh 1.

Tir két qua trong bang 1 cho thay: Sau 4
tudn nghién ctru cac loai anh sang c6 anh
huong khac nhau dén qua trinh nhan nhanh
protocorm in vitro cay lan Hoang thao keén (F =
7,95 > F crit = 4,07). Protocorm nudi cdy trong
ba diéu kién anh sang déu c6 hé sb nhan cao
hon so voi dbi chimg. Protocorm duoc nudi
cay trong diéu kién anh sang vang cho hé s6
nhan protocorm cao nhit véi hé sd nhan 1a
5,51 lan. Mai truong sir dung anh sang doé cho
hé sb thip nhat (chi dat 4,02 lan).

DPong thoi dic diém protocorm thu dugc
trong nhimg diéu kién anh sang khac nhau
cling ¢6 su khac biét: O méi truong st dung
anh sang huynh quang va anh sang xanh Ia,
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protocorm ¢6 mau tring, khong dong déu (hinh
1: BC, M3). O mo6i truong c6 st dung anh sang
do va anh sang vang protocorm c6 mau xanh,

dong déu (hinh 1: MI1,M2). Trong do,
protocorm xanh, déng déu thuan loi cho qua
trinh phat sinh chéi (hinh 1).

Bang 1. Anh hudng ciia cac loai anh sang don sic 1én kha ning nhin nhanh protocorm
lan Hoang thio kén (Dendrobium lituiflorum)

Cong thire thi nghiém

pr

H¢é s6 nhan
otocorm (lan)

Pic diém

DC: Anh sang huynh quang 3,69 + 0,08 Procorm mau trang, khong déu
M1: Anh sang LED do 4,02 +0,06 Procorm xanh, déng déu

M2: Anh sang LED vang 5,51+0,18 Procorm xanh, dong déu

M3: Anh sang LED xanh 14 4,38+ 0,12 Procorm mau tring, khong déu
F 7,95

Fcrit 4,07

bC M1
Hinh 1. Protocorm dwogc nudi trong cac loai anh sang khac nhau sau 4 tuin nudi ciy

Nhu vay khi xét ca hai chi tiéu 1 hé s6 nhan
va dic diém protocorm tao ra sau qué trinh
nhan thi 4nh sang vang 1a thich hop nhét cho
qué trinh nhan nhanh protocorm.

Két qua nay c6 su khac biét voi nghién ctru
clia tac gia Habiba va cong su khi nhan giéng
lan Dendrobium kingianum, nghién ctru nay
ghi nhan loai anh sang thich hop nhit 1a 4nh
sang do (Habiba et al., 2014).

M2

3.2. Anh huéng cia anh sang don sic 1én
khé niing tao chdi tir protocorm lan Hoang
thao kén

Giai doan tao chdi 1a giai doan cung cip
ngudn vat liéu cho qua trinh tao cdy hoan
chinh. Chuing t6i d4 tién hanh thi nghiém trén 4
loai 4nh sing: Anh sing huynh quang, anh
sang do, anh sang vang, anh sang xanh l4. Két
qua nghién ctru sau 4 tuan nudi ciy duoc thé
hién trong bang 2 va hinh 2.

Bang 2. Anh hwéng ciia 4nh sing don sic 1én kha ning tao chdi
tir protocorm lan Hoang thao kén

Chiéu cao choi

So choi/mau

22

Conrg thire (mm) So 1a/cheoi (1a) (chdi) ‘ Pac diem
bC: Anh sing 6,13 £0,02 3,16 40,02 506+0,01  Choixanh,
huynh quang khong dong déu
MI: Anh sang A A A
LED db 8,39+ 0,03 3,76 + 0,03 6,73+0,11  Chdi xanh, ddng déu
M2: Anh - sing 7,23 +£0,04 3,5+0,01 56+0,02  Chdi xanh, ddng déu
LED vang
M3: Anh sang Chdi c6 nhiéu 14
LED xanh 14 6,13 + 0,05 3,23+ 0,02 4,96 + 0,04 ving, dong déu
F 187,41 22,55 58,21
F crit 3,49 3,49 3,49
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Tir két qua trong bang 2 cho thay: Sau 4
tudn nghién ctru, cac loai anh sang co anh
huéng khac nhau dén qua trinh tao chdi tir
protocorm in vitro cay lan Hoang thao kén (F >
F crit). Céc chi tiéu: Chiéu cao chdi, s6 14/choi,
s6 chdi/maiu & ba loai 4nh sang do, vang, xanh
14 déu cao hon & 4nh sang huynh quang trir chi
tiéu chiéu cao chdi va chi tiéu s6 chdi/miu &
anh sang huynh quang va anh sang xanh la

tuong duong nhau.

Cong thuc thi nghiém st dung anh sang dé
(hinh 2: M1) cho chat luong chdi vuot troi hon
so voi cac loai anh sang khéc, cu thé 1a: Chiéu
cao chdi dat 8,39 mm; sb 1a/chdi 1a 3,76 14; sd
chdi/mau 14 6,73 chdi; chdi xanh va phat trién
ddng déu. Trén cac moi trudng cb sir dung cac
loai anh sang khac, chét luong chdi kém hon
$0 vO1 & moi truong co6 st dung anh sang do.

Fos : Ty

M2 M3

Hinh 2. Chdi lan Hoang thio kén dwoc nudi trong cac loai anh sang khac nhau sau 4 tuin nudi ciy

Nhu vay xét ca ba chi tiéu: Chiéu cao chéi,
s6 14/chdi, sb chdi/mau sau 4 tudn nghién ctru
thi anh sang do 1a thich hop nhét cho sy tao
chdi tir protocorm.

3.3. Anh huwéng cia anh sang don sic 1én
qua trinh nhan nhanh chdi lan Hoang thao
ken in vitro

Trong giai doan nay muc dich la thu duoc
hé s6 nhan cao nhung chdi tao ra van phai dap
g dugc cac yéu cau vé chiéu cao, sb 14. Anh
sang 13 yéu to khong thé thiéu trong qué trinh
nhan nhanh. Két qua nghién ctru duoc thé hién
trong bang 3, hinh 3 va hinh 4.

Bang 3. Anh hwéng ciia 4nh sang don sic 1én kha niing nhan chdi lan Hoang thao Kén

Céne thite thi H¢é s6 nhan choi S6 14/choi(14) Chiéu cao chdi(cm)
& o n Sau 4 Sau 8 Sau 4 Sau 8 Sau 4 Sau 8 Pac diém
nghiém A Y Y A A A
tuan tuan tuan tuan tuan tuan
DC: Anh sing ) 21,000 4656001 2594034 321£048 1976001 235:001 Choixanh,
huynh quang dong déu
MI: - Anh Sing ) 3,000 5456001 3261009 4445017 2214002 2.56£001 Choixanh,
LED do dong déu
M2: Anh sin Choi xanh,
-0 € 1,67£0,02 4,90£0,00 3,03£0,02 3,94+0,65 2,09+0,01 2,42+0,00 khong ddng
LED vang A
déu
, ) Choi xanh,
M3: Anh S&Ng ) 40000 5134002 2.6540,19 3.75:0.56 193000 2184025  ddng du,
LED xanh la C1s
co 1a vang
F 5,52 11,13 4,84 4,92 4,24 5,12
F crit 3,49 3,49 4,06 4,06 4,06 4,06

Tir bang 3 cho thay: Sau 4 tuan nudi cy,
cac loai anh sang c6 anh huong khac nhau téi
cac chi tiéu nghién ciru: chiéu cao chdi, sd
1a/chdi, hé sb nhan chdi khi nghién ctu tao
chdi tir protocorm. Céc chi tiéu trén & cic cong

thire anh sang do, xanh 14, vang déu cao hon ¢
anh sdng huynh quang.

O 4nh sang dén huynh quang sau 4 tuan nudi
céy hé s nhan chdi dat 1,71 14n, sd 14 trén choi
dat 2,59 14, chiéu cao choi dat 1,97 cm, chdi co
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dac diém xanh, ddng déu. Trong khi ¢ 4nh sang
d6 sau 4 tudn nudi céy hé sb nhan chdi dat 1,83
lan, s6 14 trén choi dat 3,26 14, chiéu cao choi
dat 2,21 cm, chdi c6 dic diém xanh, dong déu.
Sau 8 tuan nghién ctru cac loai 4nh sang c6
anh huong khac nhau dén qua trinh nhan choi
cay lan Hoang Thao Kén (F > F crit). Cac chi
tiéu & ba loai anh sang do, vang, xanh déu cao
hon & dbi chimg. Trong d6 cong thirc thi
nghi¢m str dung anh sang do (hinh 3: M1, hinh

bC M1

4: M1) cho chét lugng chdi vuot trdi hon so
v6i cac loai anh sang khac, cu thé 1a: Chiéu cao
chdi dat 2,56 cm; sb 1a/choi 1a 4,44 14; hé s6
nhan chdi dat 5,45 1an; chdi xanh, map map va
phat trién dong déu.

Nhu vay xét ca ba chi tiéu: Chiéu cao choi,
s6 14/chdi, hé sb nhan choi sau 4 tudn va 8 tuan
nghién ctru thi anh sang do6 1a thich hop nhét
cho qué trinh nhén chdi.

M2 M3

Hinh 3. Cum chdi lan Hoang thio kén dwoc nudi trong cac loai anh sang khac nhau
sau 8 tuan nudi cay

Hinh 4. Hinh idnh cum chdi dwoc nudi trong cic loai 4nh sang khic nhau
sau 8 tuan nudi cay

Két qua nghién ctru c6 su twong ty véi tac
gia Cybularz-Urban va cdng su da phan tich
anh huong ctia budc song anh sang 1€n sy phat
sinh co quan cua lan Cattleya hybrid trong
nuoi céy in vitro da ghi nhan tac dung tich cuc
ctia anh sang do 1én qua trinh tao chdi va nhan
chdi. Két qua ghi lai hé sb phat sinh hinh thai
dudi anh sang do 13 cao nhat (dat 11,7 lan)
(Cybularz-urban et al., 2007).

3.4. Anh hudng ciia dnh siang don sic Ién
qua trinh ra ré lan Hoang thio kén in vitro
Trong nghién ctru ndy di tién hanh thi
nghiém trén 4 loai anh sang: Anh sang huynh
quang, anh sang do, anh sang vang, anh sang
xanh 14. Két qua ra ré - tao cay in vitro hoan

chinh sau 4 tuan va 8 tudn nudi cdy duoc thé
hién trong bang 4 va hinh 5.

Tir bang 4 chung t6i nhan thay: Sau 4 tuan
nghién clru, cac loai anh sang c6 anh hudng
khac nhau t6i cac chi tiéu: sé ré/cay, chiéu dai
ré trong khi ti 1& ra ré it c6 su khac biét giira
cac cong thire khi nghién ciru qua trinh ra ré in
vitro lan Hoang thao kén. Cu thé nhu sau:

Sau 4 tuan nudi cdy ¢ anh sang dén huynh
quang ty 1¢ ra 1& clia cic mau dat 88,9%, chiéu
dai 1& dat 0,37 cm, sb ré/cay 1a 1,76 1& va la
thip nhit. Cao nhat ¢ anh sang do (ty 1¢ ra ré
cuia cac mau dat 100%, chiéu dai ré dat 0,9 cm,
s6 ré/cay 1a 1,93 ré).

Sau 8 tudn nghién ctru cac loai 4nh sang co
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anh huong khac nhau dén qua trinh ra ré cua
cay lan Hoang Thao Keén (F > F crit). Xét ca ba
chi tiéu: Chiéu dai r&, sb ré/chdi sau 4 tuin va
8 tuan nghién ciru thi 4nh sang do6 1a thich hop

nhit cho qua trinh ra ré. Trong diéu kién anh
sang nay: Chiéu dai r& (sau 4 tuan dat 0,9 cm,
sau 8 tuan dat 2,40 cm), sb ré/ciy (sau 4 tuan
dat 1,93 1&, sau 8 tuan dat 4,33 ré).

Bang 4. Anh huéng ciia 4nh sang don séc 1én qua trinh ra ré lan Hoang thio kén

Céng R&/chdi (ré) Chiéu dai ré (cm) Ty 18 ra ré (%) o
, X X X X X X Pac diem
thirc 4 tuan 8 tuan 4 tuan 8 tuan 4 tuan 8 tuan N
Ré& mau xanh
PC 1,76+0,04 4,11+0,05 0,37+0,00 2,07+0,03 88,9 100 Phat trién
ddng déu
RE& mau xanh
M1 1,93+0,04 4,33+0,01 0,90+0,01 2,40+0,02 100 100 Phat trién
ddng déu
Ré& mau xanh
M2 1,73+0,02 4,00+0,04 0,59+0,02 2,14+0,04 86,7 100 phat trién
khong déu
Ré mau xanh
M3 1,82+0,05 4,00+0,01 0,45+0,00 2,05+0,02 93,3 100 phat trién déng
déu
F 5,10 5,95 15,13 4,49 4,15 65535
F crit 4,06 4,06 4,06 4,06 4,06 4,06
1j 6,—' 'J
. 1 ol % 4 5 J'_ 3 ’ ’! ) _r
bC M1
. r}ﬁlfﬁ: | s
. o
M2 M3

Hinh 5. Cay lan Hoang thio kén ra ré khi dugc trong cac loai 4nh sang khic nhau
sau 8 tuin nudi ciy

Két qua nay ciing c¢6 su trong dong voi tac
gia Cybularz-Urban va cong sy: Két qua
nghién ctru chi ra téc d6 phat sinh cua co quan
phu thudc vao budc song cua anh sang don
sic, thi nghiém véi anh sang do va anh sang

xanh ¢6 hiéu qué trong viéc phat sinh ré. Két
qua ghi lai hé sd phat sinh hinh thai dudi anh
sang do 1a cao nhét (dat 11,7 lan) (Cybularz-
urban, 2007).
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4. KET LUAN

Anh sang vang thich hop nhit cho qua trinh
nhan nhanh protocorm cay lan Hoang thao kén,
hé s6 nhan nhanh protocorm dat 5,50 lan,
protocorm xanh, dong déu.

Anh sang do thich hop nhét cho qué trinh
tao choi tir protcorm, chiéu cao chdi 8,39 mm,
s6 la/chdi dat 3,76 1a, s6 chdi/mau dat 6,74
chdi (sau 4 tudn nghién ctru).

Trong qua trinh nhan nhanh chdi va ra ré:
anh sang do 1a thich hop nhét, trong diéu kién
anh sang nay: Chiéu cao chdi sau tuan 4 tuin
dat 2,21 cm, sau 8 tuan dat 2,56 cm; sb 14/choi
sau 4 tudn dat 3,26 14, sau 8 tuin dat 4,44 14; hé
s6 nhan nhanh chdi sau 4 tuan dat 1,83 1an, sau
8 tudn dat 5,45 1an. Chiéu dai ré sau 4 tun dat
0,9 cm, sau 8 tuin dat 2,40 cm, sd ré/céy (sau 4
tuan dat 1,93 ré/cdy, sau 8 tuan dat 4,33 rd).
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EFFECTS OF THE MONOCHROMATIC LIGHT IN THE CULTURE
TISSUE OF Dendrobium lituiflorum IN VITRO

Le Thi Man', Nguyen Hoang Tungl, Nguyen Thi Hong Gam’

'Hung Vuong University
? Vietnam National University of Forestry

SUMMARY

In this work, the effects of 3 types of monochromatic red, yellow, and green light on the stages of Dendrobium
lituiflorum culture were studied. Research results show that yellow light is the most suitable for rapid
protocorm multiplication compared to red and green light; while red light is suitable for D. lituiflorum in vitro
in creating shoots, multiple buds and create roots compared to other light. The multiplication process of D.
lituiflorum protocorm cultured in yellow light plants obtained a multiplier of 5.50 times; protocorm produces
green, evenly. In culture conditions under red light, buds generated from protocorm have bud height of 8.39
mm, the number of buds/shoots reached 3.76 leaves, the number of shoots/samples reached 6.74 buds after 4
weeks of study; shoot propagation obtained 2.21 cm in height after 4 weeks and 2.56 cm after 8 weeks, 3.26
leaves after 4 weeks and 4.44 leaves after 8 weeks, multiply shoots after 4 weeks reached 1.83 times after 8
weeks reached 5.45 times. The length of roots after 4 weeks reached 0.9 cm and after 8 weeks reached 2.40 cm,
the number of roots/buds reached after 4 weeks was 1.93 roots, after 8 weeks the roots were 4.33 roots in the
process of roots of D. lituiflorum culture conditions in red light.

Keywords: Dendrobium lituiflorum, monochromatic light, tissue culture.
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