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ABSTRACT

Currently, fluorescent lamps are often used as lighting systems in the tissue culture.
These lamps consumed a lot of power. Recently, the use of LED lamp systems for
planting was being noticed because LEDs were more conducive to tissue culture and
less power consumption. In this study, the effects of mineral content, sugar
concentration and monochromatic light on ginger’s growth were investigated. The
results showed that ginger plant cultured in SH medium (Schenk and Hildebrandt,
1972) had higher height and diameter than in other media. The experiment using
different sugar concentration, explants get the best growth when they were cultured
in medium supplemented with 30 g/l sucrose. The next experiment, explants were
placed in different types of light sources including, red LED, blue LED, or
combination of red with blue light in 9: 1; 8: 2; 7: 3; 6: 4, 5: 5 ratios, fluorescent
lamps, red fluorescent lamps, blue fluorescent lamps. The results showed that the red
LED was suitable for the growth of ginger. The plant height (4.55 cm), leaf area
(2.66 mm?) and root diameter (3.83 mm) was significantly higher than that of the
other treatments. In the nursery, plants under cultivation of red LED were good
growth and a survival plantlet ratio obtained over 96%.

TOM TAT

Trong nudi cdy mé hién nay, hé thong chiéu sang thirong dwoc sir dung la dén huynh
quang. Logi dén ndy tiéu ton rdt nhiéu dién nang. Gan day viéc sir dung hé thong
den LED cho cdy trong dang dioc chii ¥ dén do LED ¢6 nhiéu thudn loi cho viéc
nuéi cdy mé va tiéu hao it dién nang. Trong nghién ciru ndy, anh hwong ciia ham
lwong khoang, nong do dwong va anh sang don sdc lén s sinh tmo’ng cua cdy gung
diroe khdo sat. Két qua cho thdy mau cdy trén méi truong SH cé chiéu cao va dwong
kinh than cu cao hon cac moi truong con Igi. o nghiém thirc sur dung cac né‘ng do
dwong khdc nhau, mau cdy dwge nudi cdy 6 nong g dwong 30 g/L ¢6 s sinh trucng
16t nhat. O nghiém thuec tié}? theo, cde mdu dwgc dwoc dit dudi cac logi nguén sang
khdc nhau nhu LED do va LED xanh theo cdc 1 ¢ khdc nhau 9:1, 8:2, 7.3, 6:4, 55,
va dén huynh quang do, dén huynh quang xanh, dén huynh quang tring. Két qua
cho thdy dén LED do thich hop cho su sinh truong ciia cdy gimg. Cay cé chiéu cao
(4,55 cm), dién tich ld (2,66 mm?), dieong kinh than cii (3,83 mm) cao hon ding ké
S0 Vi nghiém thirc con lgi. Khi dwa ra vuon wom cdy con dudi anh sang LED do
tiép tuc sinh trieéng phat trién ot va cé 1y Ié cdy song dat trén 96%.

Trich dan: Tran Thi M§ Tram, Nguyén Thi Thu Hang, D Dang Giap, Nguyén Thi Huyén Trang, Trinh Thi
Huong, Tran Thi Thanh Hién va Tran Trong Tuan, 2019. Ung dung dén led trong vi nhan giéng
ciy gimg (Zingiber officinale Rosc.). Tap chi Khoa hoc Truong Pai hoc Can Tho. 55(Sé chuyén
dé: Cong nghé Sinh hoc)(1): 182-190.
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1 GIOI THIEU

Gung 12 mot gia vi rat quen thudc va hdu nhu luc
nao ciing hién dién & ngin bép cia cac ba noi tro.
Gung khong nhitng thém huong vi cho moén an, ma
con gitip co thé tiéu hoa va hap thy thirc an dé dang.
Ngoai ra, gumg con la mot vi_ thube quy trong kho
tang y hoc dan gian ma mdi nguoi c6 thé vén
dung dé ty chita bénh cho minh. Trong cu gimg c6

— 3% tinh dau, ngoai ra con co chét nhua (5%),
chat béo (3,7%), tinh bot va chét cay. Cac chat trong
gimg c6 tac dung ha nhiét, giam dau, giam ho, chéng
viém, chong non, chong loét, tang van chuyén trong
duong tiéu hoa va c6 hoat tinh mién dich... Cay gung
duogce trong phd bién & cac ving nhiét doi, thudc loai
cdy wa sang, khong chiu ngdp ung, nhu cau dinh
dudng cao.

Nhiéu hé théng dén chiéu sang da dwoc nghién
ctru sir dung trong nudi cdy mé thuc vat nhu: dén
huynh quang, dén halogen, dén natri, dén nong
sang... Trong d6, dén huynh quang thuong duoc st
dung nhét. Nhiing loai dén huynh quang nay duoc
san xuat dé phuc vu muc dich chiéu sang cho con
ngudi. Tat ca loai dén huynh quang déu phat nhiét,
vi vay mot hé thong dién 1am mat phong nudi cay dé
on dinh nhiét 1a rit can thiét. Didu nay dan dén viéc
tiéu ton rat nhiéu dién ning cho viéc thip sing
phong nuéi cdy mé cling nhur 13 1am mat phong nudi.
Do d6, viéc phét trién nhitng hé thong anh sang c6
anh hudng rat 16n dén phong nuéi ciy va mang lai
loi ich dang ké trong viéc giam gia thanh cay in
vitro. Gan day viéc st dung dén LED cho vi nhan
gidng ciing dang dugc chi y. Véi cac wu diém nhu
tiéu thu nang lugng thép, tudi tho cao, c6 nhidu dai
mau, khong phat ra tia UV, phat rat it tia hong ngoai,
kich thudc nho dé thay dbi trong thiét ké... dén LED
¢6 thé thay thé dan cac ngudn chiéu sang khac trong
vi nhan gibng.

Di c6 mot s6 nghién ciru vé tac dong cia dén
LED 1én mét sb loai cay nhu: tiéu, dua chudt, lua
mach, lta mi (Bula et al., 1991; Hoenecke ef al.,
1992; Brown and Schuerger, 1993; Yanagi and
Okamoto, 1993; Okamoto and Yanagi, 1994), cay
khoai tdy (Miyashita et al., 1994), dia lan (Tanaka
et al., 1998), dau tay, chudi (Nhut, 2002) két qua cho
thdy hau hét cic cay déu sinh truong t6t dudi dén
LED.

Véi nhiing ly do trén, nghién ctru nay dugc thuc
hién nhdm tim ra dléu kién chiéu sang thich hop giup
cho qua trinh nudi cdy in vitro cdy gumg dat hi¢u qua
cao, giam chi phi san xuét, ting kha nang song sot
cua cdy in vitro khi dua ra vuon wom.

2 VAT LIEU VA PHUONG PHAP
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2.1 Vitli¢u

Cay gung in vitro dugc nudi cdy tai phong thi
nghiém Cong nghé T¢ bao Thyc vat (Vién Sinh hoc
Nhiét doi) 1a nguyén liéu duogc st dung dé thuc hién
nghién clru nay.

Céc mau cdy in vitro dugc nudi trén moi truong
MS (Murashige and Skoog, 1962) ¢6 bd sung 30 g/l
sucrose, 8 g/l agar va khong bo sung chat diéu hoa
sinh truong thyc vat.

2.2 MBobi tredng nudi ciy

Maéi trudng duge sir dung dé tién hanh cdy mau
nghién ctru la cac mdi truong khoang nhu: MS
(Murashige and Skoog, 1962); SH (Schenk and
Hildebrandt, 1972); 4MS (mdi truong MS ¢ nong
d6 khoang da lugng giam di %), 8 g/l agar. Moi
truong duge diéu chinh vé pH = 5,8 (bang NaOH
hay HCI), hap khir tring ¢ 121°C, 1 atm trong 20
phut.

2.3 BH tri thi nghiém

Thi nghi¢m 1: Khao sat anh hwéng cia moi
treong khoang da lwgng dén sw sinh truwéng cia
ciy girng trong di€u kién in vitro

Chdi c6 chiéu cao 1,5 cm duoc cdy vao binh thity
tinh 500 mL (chira 65 mL moi truong nudi cdy) voi
céc loai moi truong nudi cdy khac nhau nhu: MS,
SH va 4MS. Mbi nghiém thirc dugc thir nghiém trén
5 mau, lap lai 3 lan.

Chi tiéu theo déi: Sau 4 tun nudi cdy tién hanh
liy s6 liéu cac chi tidu: s6 14/mau céy, sé chdi/mau
cdy, chiéu dai than, duong kinh than cu, khdi luong
tuoi va khoi lugng kho cdy con hoan chinh.

Thi nghi¢m 2: Khio sat anh hwéng ciia nong
do dwong dén sy sinh truéng ciia ciy girng trong
diéu kién in vitro

Chdi c6 chiéu cao 1,5 cm duoc cdy vao binh thity
tinh 500 mL (chtra 65 mL moi trudng nuoi cay) voi
moi truong SH ¢ bd sung duong vai cac nong do
khac nhau (0, 10, 20, 30 g/L). Mdi binh cay thir
nghiém trén 5 m?lu, lap lai 3 lan.

Chi tiéu theo déi: Sau 4 tun nudi cdy tién hanh
liy sb liéu cac chi tiéu: sé 1a/mu cdy, sé chdi/ mau
cdy, chiéu dai than, duong kinh than cu, khdi luong
tuoi va khoi lugng kho cdy con hoan chinh.

Thi nghi¢m 3: Khao sat anh hwéng cia hé
thong anh sing don sic dén sw sinh trwéng va
phat trién cia ciy Gurng trong diéu kién in vitro

Chdi c6 chiéu cao 1,5 cm duoc cdy vao binh thity

tinh 500 mL (chira 65 mL mo6i truong nubi cay) voi
moi truong SH ¢ bo sung duong nong do 30 g/L.
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Sau d6, cay in vitro dugc nudi ¢ cac dicu kién anh
sang khac nhau:

Hé théng dén LED panel dugc thiét ké dua vao
su ket hop gitra bong dén LED xanh (LX) ¢6 budc
song 450 - 470 nm va bong LED d6 (LD) c6 budc
song 650 - 665 nm trén mét bang mach c6 kich
thude 10 - 50 cm. Moi bang mach gom 480 bong
LED, ty 1€ két hop gitta LED d6 va LED xanh phu
thugc vao s6 bong ket hop gilta cac loai den LED.
Dén huynh quang (HQ) lam d6i ching.

- ‘Diéu kién 1: Nu6i trong phong sang 30 ngay
vai diéu kién 100% LED doé.

- ‘Biéu kién 2: Nuoi trong phong sang 30 ngay
véi diéu kién 100% LED xanh.

- Diéu kién 3: Nudi trong phong sang 30 ngay
véi dieu kién 90% LED d6 : 10% LED xanh.

- ‘Diéu kién 4: Nu6i trong phong sang 30 ngay
voi diéu kién 80% LED d6 : 20% LED xanh.

- ‘Biéu kién 5: Nuoi trong phong sang 30 ngay
véi diéu kién 70% LED do6 : 30% LED xanh.

- Diéu kién 6: Nudi trong phong sang 30 ngay
voi dieu kién 50% LED do6 : 50% LED xanh.

- ‘Diéu kién 7: Nu6i trong phong sang 30 ngay
vdi diéu kién den huynh quang d6 (HQ do) (Trung
Quoc).

- ‘Diéu kién 8: Nuéi trong phong sang 30 ngay
voi dicu kién den huynh quang xanh (HQ xanh)
(Trung Qudc).
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— Diéu kién 9: Nudi trong phong sang 30 ngay
v6i didu kién dén huynh quang tring (HQ tring)
(Philip, 36W, 1,2 m).

Chi tiéu theo doi: Cac chi tiéu dugc theo doi sau
30 ngay nudi céy, bao gém: S6 14, dién tich 14, sb
chdi, chiu cao choi, trong luong tuwoi, ham luong
chlorophyll

Thi nghiém 4: Khéao sat sw sinh truéng va
phat trién cia cay girng khi dwa ra vuon wom

Cach tien hanh: Cay in vitro sau 30 ngdy nudi
cay trén cac loai nguon sang nhan tao khac nhau sé
duoc dua ra vuon wom.

Chi tiéu theo d@i.‘ Cac chi tiéu duoc theo doi sau
10, 20, 30 ngay trong ngoai vuon wom, bao gom:
Chiéu cao ’céy, dién tich 14, ham lugng chlorophyll,
ty 1€ cay song.

2.4 Phwong phap
Phwong phdp do chlorophyll (Arnon, 1949)

Mbi nghiém thirc 1dy 3 miu, mdi mau cén 25 mg
14 va cat nhuyén. Cho timg mau 14 vao éng nghiém,
sau d6 cho vao dng nghiém 10 mL acetone 80%.
Day kin dng nghiém, boc gidy bac xung quanh 6ng
nghiém, dat vao chd tbi trong 3 ngay.

Sau 3 ngay, tién hanh do mat do quang ting ong

nghiém cua ting nghiém thire ¢ 2 phd hap thu 645
nm va 663 nm bang may do UV vis.

Ham lugng chlorophyll a (Chla) va chlorophyll b
(Chlb) dugc tinh theo cong thirc sau:

((12,7 x Abs663) — (2,6 x Abs645))x 10 ml aceton 80%

Chla (% lé) =
g

mg A (trong lwong mau)

((22,9 x Abs645) — (4,68 x Abs663))x 10 ml aceton 80%

Chlb (@m) =
g

Tong chlorophyll = Chla + Chlb (mg/g 14)
Ty 1¢ Chlorophyll a/b = Chla/Chlb

Phwong phap tinh Kkhéi lwgng twoi, Kkhdi
lwgng kho trung binh

Khéi luong twoi trung binh (g)= Téng khdi
lugng tuoi ciia cac mau cay/sO mau cay

Khdi lugng kho trung binh (g)= Téng khdi lugng
kho cua cac mau cay/sé mau ciy

Pudng kinh than ct: Cac miu cdy in vitro sau
thoi gian nuéi cdy thi vi tri ¢6 ré co sy phinh to tao
nén nhitng cu in vitro. Nhitng cu in vitro nay dugc
cit 10p ngang & vi tri gitra ct. Sau d6, do duong kinh
mAu cit ngang cuia than cu.

mg A (trong lwong mau)

2.5 Phin tich thong ké

. S liéu tho duge thong ké va xir Iy bang phan
mém Excel va SPSS 16.0 theo phuong phap Duncan
(Duncan, 1955) véi d tin cay p < 0,05.

3 KET QUA VA THAO LUAN

Anh hwéng ciia méi treong khoang da lugng
1én sy sinh trwéng cia cay ging in vitro

Hién nay c6 nhiéu loai méi truong dinh dudng
khac nhau phuc vu cho cong tac nudi cdy mo. Trong
d6, moi truong khoang MS duge sir dung phd bién
nhit do ham luong dinh dudng cao, dap ing du nhu
cau dinh dudng cho cdy in vitro. Tuy nhién, tiy
thudc vao ting loai ciy ma méi truong nudi ciy cd
thé thay déi linh hoat. Viéc khao sat cac méi trudong
khoang khac nhau nhim muc tiéu chon ra moi
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truong thich hop nhat cho qua trinh sinh truéng cta thi nghiém nay méi truong khoang dugc lya chon dé
cdy gung in vitro va mang lai hiéu qua kinh té. Trong khao sat la mai truong MS, méi truong SH, %2 MS.
Bang 1: Anh hwéng ciia méi truong khoing da lweng 1én sy sinh trudng ciia ciy girng sau 4 tuin nudi
ciy
Nghiém S 14 Chiéu cao Puwong kinh Khoi lwong twoi  Khoi lwgng kho S8 chai
thire (cm)  than ca (mm) trung binh(g) trung binh (g)
SH 5,25 2,882 4,56 0,48 0,034 1,83
MS 6,75 2,52° 4,02 0,53 0,038 2,08
1/2MS 6,33 2,33b 4,48 0,43 0,032 1,91
F ns * ns ns ns ns

Trong cting mot cot, nhiing 56 ¢6 chit theo sau khdc nhau thi ¢6 khéc biét y nghia thong ké & mirc 5% (*); ns: khong
khac biét y nghia thong ké

Két qua ¢ Bang 1 cho thay cay gung dugc nudi Anh hwéng ciia ndng dé dwong Ién sw sinh
trén 3 loai moi truong khoang khong cé su khac biét truéng ciia ciy gimng in vitro
v€ mat thong ké & cac chi tiéu nhu so 14, duong kinh

than cu, trong luong tuoi, trong luong kho, s6 choi. ) Va} trf) quan tro‘gg Cf}a duong Cﬁf'lg duogc quan
Tuy nhién, chi€u cao cay ¢ 3 moi truong khoang co sat thay. ¢ nhicu loai khac nhu Passiflora (Scorza
su khéc biét o ¥ nghia v& mit théng ké. Két qua cho and Janick, 1980), Murraya paniculata (Jumin and

thdy cac mau cay duoc nudi trén moi truong SH dat Nito, 1995), céy khoai tay (Wareh et al., 1989),
chiéu cao tot nhat (2,88 cm) va chiéu cao trung binh Gentiana triflora (Zhang and Leung, 2000). Vai tro
clia mau cdy thp nhit & moi truong 4 MS (2,33 quan trong cua duong cting dugc quan sat thay trong
cm). thi nghi€m nay.

Bang 2: Anh hwéng ciia nong d9 dwong dén sy sinh trweéng cia ciy girng sau 4 tuin nudi ciy

Nghiém  Sucrose Sé 14 Chiéu cao Puong kinh  Khdi lwong twoi  Khoi lwong kh S‘(")

thirc (g/) (cm)  than ci (mm) trung binh (g)  trung binh (g) choi

SHO 0 1,73 1,77° 2,37¢ 0,13¢ 0,019¢ 1,06¢

SH10 10 5,4¢ 3,162 3,44¢ 0,30¢ 0,023¢  1,86°

SH20 20 7,06° 3,182 5,11° 0,602 0,048 2,40

SH30 30 8,53° 3,34% 5,59° 0,66* 0,055*  2,60*
F * % * * % *

Trong ciing mgt cot, nhitng s6 c6 chir theo sau khdc nhau thi ¢6 khac biét y nghia thong ké 6 mirc 5% (*)

Két qua & Bang 2 cho thdy méu cay duoc nudi O nghiém thtrc dbi chimg khong bo sung duong,
cdy & moi truong khoang SH c6 bd sung 30 g/L két qua & Bang 2 cho thdy ciy van sdng nhung sinh
duong sucrose dat s6 luong 14 va chdi nhiéu nhét. truéng cham thé hién qua cac chi tiéu theo ddi déu
S6 14 dat dugc 1a 8,53 1a va s6 chdi 1a 2,60 choi. cho két qua thap. Khi nong do duong ting 1én thi
Trong khi d6 ¢ nghiém thirc d6i chimg moi truong khéi luong tuoi va khdi luong khé ciing ting theo,
khong bo sung duong cho s0 lugng 14 va chdi it nhat. dat cao nhat & mdi truong SH ¢6 bd sung duong 30
O ch1 tiéu chiéu cao cay va duong kinh than cu, cac g/L. Khéi lugng tuoi dat dugc 1a 0,66 g, khdi luong
mau ch01 duoc nudi cay trén moi truong khoang SH kho 13 0,055 g va cao hon rat nhiéu so v6i nghiém
v6i nodng do duong 30 g/l ciing dat chi ti€u tang thirc d6i chimg khong bd sung duong. Nhu vay, moi
truong cao nhat, véi chidu cao 1a 3,34 cm va duong truong SH ¢6 bd sung 30 g/L duong sucrose 1a thich
kinh than cu 1a 5,59 mm cao hon so vdi nghiém thure hop nhét cho sy phat trién ciia cdy gimg.

db6i chimg (khi chidu cao 1a 1,77 cm va dudng kinh
than ca 1a 2,37 mm).
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Hinh 1: Anh hwong ciia ndng do duong dén sy ting truéng cia ciy girng sau 4 tudn nudi cdy

Anh huéng ciia hé¢ théng anh sang dén don
sac dén su sinh trudéng cia ciy gung in vitro

Anh sang 1a mot nhan t§ quan trong trong qué
trinh sinh truéng cua thuc vat nudi cdy mo. Hién
nay, anh sang trang (phd anh sang tir khoang 200 nm
dén 800 ’nm) cua dén huynh quang dugc str dung phé
bién nhat trong cac phong thi nghiém nudi cay mo.
Anh sang don séc tir dén LED ciing da va dang dugc
nghién ctru 1am ngudn sang trong nhan giong thuc
vat. Nhut (2002) da chiing minh khi nuéi cay cay
chudi Cavendish ¢ diéu kién chiéu sang c6 80%
LED d6 : 20% LED xanh cho két qua t6t nhét.

Sau 30 ngay, s liéu & cac chi tiéu di c6 sy khac
biét rd rét, ngoai trir chi tiéu sd chdi khong cé su
khac biét & tat ca cac nghiém thirc. Két qua & Bang
3 cho thdy anh sang do tir den HQ do va 100% LED
do c6 anh huong t6t nhat dén sy sinh truong va phat
trién cta cdy gimg. 100% LED do cho s lidu cao
nhit va khac biét c6 ¥ nghia & cac chi tiéu chidu cao
chdi, dién tich 14 va duong kinh than ci so véi cac
nghiém thirc khac. Cac mau cay & nghiém thirc nay

phat trién chiéu cao chdi rit manh dat 4,55 cm, dién
tich 14 16n 2,66 mm? va cho dudng kinh than cu t6t
nhét 3,83 mm. O chi tiéu sd 14 va trong lugng tuoi
nghiém thte st dung dén HQ do6 cho sé liéu cao
nhét, tiép theo 1a nghi¢m thirc 100% LD.

Céc mau cy va sb lidu cho thdy 100% LED do6
¢6 anh huong tot dén sy phat trién chiéu cao chdi
gung. Khi nghién ciru trén cay dau tay va cay cuc,
Duong T4n Nhut (2001) ciing dd bao céo cho thiy
khi cac miu cdy dat dudi 100% LED do c6 chiéu
cao cao hon so véi cac diéu kién chiéu sang khac.

Tanaka ef al. (1998) cho rang su phat trién 14,
ham lugng diép luc td, trong lugng tuoi chiu sy anh
hudng ctia LED. Theo d6 dén LED d6 thuac day su
tang trudng cua la nhung lam giam ham luong diép
luc t6. Trong thi nghiém nay, khi miu cdy gimg
duogc nudi trong diéu kién chiéu sang 1a 100% LED
do co dién tich 14 16n, trong lwgng twoi cao sau 30
ngay nhung ham lugng chlorophyll tong lai khong
cao, chi dat 1,59 so voi nghiém thirc cao nhat1a2,19.

Bang 3: S6 li¢u thu dwgc sau 30 ngay nudi cdy trén cic ngudn sang khic nhau

n Chiéu cao  Khoi lwgng Dién tich A Puong kinh
zf,rhcl?m S61a  So choi chdi twoi trung 14 Chl tm;% Chr[l‘);l/ls thin cd
(cm) binh (g)  (mm?) (mm)

ILD:1LX  1,47% 1,33 3,31% 0,31° 1,274 1,31° 2,43 2,400
SLD:2LX 1,77 1,20 4,20% 0,28° 1,74 1,100 2,19 1,70¢
7LD:3LX 1,05¢ 1,60 2,75¢ 0,27° 1,41 1,44° 1,78 1,65¢
5LD:SLX 1,800 1,06 3,18 0,28° 2,66* 1,66 2,38 1,74¢
100% LX 2,49 1,60 3,55%¢ 0,542 2,19 1,01° 2,48 3,44
100% LD 3,00° 1,47 4,55% 0,63 2,66* 1,59 2,60 3,832
HQ xanh 2,93° 1,20 3,26 0,36 1,23¢ 1,30° 2,44 2,14%
HQ do 3,46* 1,67 3,000 0,732 1,63% 2,19* 2,39 2,973
HQ trang 2,00 1,20 2,58¢ 0,24° 0,75¢ 1,27° 2,61 1,91¢
F * ns % % k * ns %

Trong cung mot ct, nhimg $6 ¢6 chiF theo sau khdc nhau thi ¢6 khdc biét y nghia thong ké ¢ mirc 5% (*); ns: khong
khac biét y nghia thong ké; LD: LED do; LX: LED xanh; HQ: dén huynh quang
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Hinh 2: Anh hwéng ciia diéu Kkién chiéu sang khac nhau Ién ciy girng sau 30 ngay nudi cdy in vitro

a: 90% LED do : 10% LED xanh; b: 80% LED do :

20% LED xanh, c¢: 70% LED do :

30% LED xanh f: 100% LED do;

d: 50% LED do : 50% LED xanh; e: 100% LED xanh; g: Huynh quang xanh; h: Huynh quang do; i: Huynh quang

trdng

Sw sinh trwéng cia cay girng khi dwa ra vaeon
uwom

Cay con in vitro khi da phat trién hoan chinh c6
day du than, 13 va ré s& dugc chuyén ra vuon wom.
baéy 1a mot trong nhiing giai doan kho nhit trong k¥
thuét nhan giong vo tinh bang nuoi cay mo. Cay in
vitro dugc nudi cay trong diéu kién 6n dinh vé dinh

dudng, anh sang, nhiét o, am do... nén khi chuyén
ra vudn vé6i cac didu kién tu nhién hoan toan khéac
hén nhu dinh dudng thdp, anh sang c6 cudong do
manh, nhiét do cao, 4m do thap... cdy con s& kho
thich nghi, d& mét nude va mau bi héo. Sau 10 ngay
ra vuom uom, sy khac biét d rét nhit caa cay Gung
& cac diéu kién chiéu sang khac nhau c6 thé nhan
thdy duoc d6 13 s6 cay chét.

Bing 4: S6 li¢u thu dwge sau 10 ngay tréng ra vudon wom

Nghiém thic Chiéu ca"(:;‘ly) Dign gflll'nlj; Chl téng sé Ty 1¢ Chl a/b Ty g S(‘{,Zg)
9LD:1LX 3,33de 1,12¢ 1,58P 2,41 50,0
SLD:2LX 3,73¢ 1,82 1,420 2,40 25,0
7LD:3LX 3,40¢% 1,290 1,39 2,56 57,5
5LD:SLX 4,27 1,74 1,50 2,46 45,0
100% LX 3,53¢ 1,34 1,40 2,41 96,1
100% LD 4,67 1,96 1,3 2,48 96,9
HQ xanh 2,67 1,542bc 1,33 2,54 96,7
HQ do 3,33de 1,372 2,65 2,31 96,1
HQ tring 3,20° 1,622b¢ 1,12° 3,58 57,4
F * * * ns

Trong cting mot cot, nhiing 56 ¢6 chit theo sau khdc nhau thi ¢6 khéc biét y nghia théng ké & mirc 5% (*); ns: khong
khac biét y nghia thong ké; LD: LED do; LX: LED xanh; HQ: den huynh quang

Két qua ¢ Bang 4 cho thay cay dat ty 18 séng cao
& 4 nguon sang 100% LX, 100% LD, HQ xanh, HQ
d6. Bon ngudn sang trén cé ty 16 séng trong duong
nhau khoang 96% trong d6 100% LD c6 ty 1¢ song
cao nhit 96, 9%. Trong cac ngudn sang con lai dén
8LD:2LX c6 sb cdy con khi dua ra vuom wom chét
nhidu nhét, ty 1é séng chi dat 25%. Ngudn sang
100% LD ngoai ty 1€ song cao, cdy con con co su
sinh truong va phat trién tot khi cay ¢6 chiéu cao tot
va dién tich 14 to nhét. Chiéu cao dat 4,67 cm, dién

tich 14 1a 1,96 mm? trong khi nghiém thirc di chimg
HQ trang chiéu cao cay la 3,2 cm va dién tich la 1a
1,62 mm?. Céc cay con ¢ nguon sang HQ do co
chlorophyll téng cao hon rit nhidu so véi cac
nghiém thirc con lai. Téng chlorophyll 13 2,65 trong
khi nghiém thirc d6i chimg chi 1a 1,12. Piéu nay
chimg t6 & bude dau khi dua ra vuon wom cdy & HQ
d6 6 sy thich tmg nhanh nhat dbi v6i viée tiép nhan
anh sang ty nhién. Ty 1€ chlorophyll a/b khéng cé
nhiéu khac biét ¢ tat ca cac nghiém thirc.
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khong thay quét hién cay chétr. Cay & ngudn sang
100% LD van phat trién tot nhat.

Bang 5: S6 li¢u thu dwgc sau 20 ngay trong ra vuon wom

Nghiém thire Chiéu ca"(ccl:l-‘; Dign gfllr‘n'j; Chl téng sb Ty 1& Chl a/b Tylg S(‘:%
9LD:1LX 3,53¢ 1,94¢d 1,34 2,10 40,0
SLD:2LX 3,93¢ 137 1,810 2,33bed 25,0
7LD:3LX 3,60° 1,574 1,31 2,03¢ 57,5
5LD:5SLX 4,40¢ 2,71¢ 2,56% 2,49b¢ 40,0
100% LX 4,27 2,42¢ 1,41b% 2,58be 96,1
100% LD 6,40° 5,440 2,128 2,89 96,9
HQ xanh 4,13 4,04b 1,75b% 2,68 96,7
HQ do 487° 4,46 2,16% 2,550%e 96,1
HQ tréng 3,33¢ 1,73¢% 2,00 2,28¢ 50,0
F * * * *

Trong ciing mdt cdt, nhitng s6 cé chik theo sau khdc nhau thi c6 khdc biét y nghia thong ké & mirc 5% (*); LB: LED do;

LX: LED xanh; HQ: dén huynh quang

Sau 30 ngay ra vuon wom, khong con xuét hién
cdy chét & 4 nghiém thirc c¢6 ty 18 sdng cao nhit 1a
100% LX, 100% LD, HQ xanh, HQ do, cay sinh
truéng va phat trién tot. Dac biét cay ¢ nghiém thic
100% LD dat chidu cao cdy ciing nhu dién tich 14
cao hon so védi cac nghiém thirc khac. Bang 6 cho
thdy chidu cao cdy do dugc 14 6,22 cm, dién tich 14
1a 4,89 mm? & ngudn sang 100% LB. Trong khi d6
& tat ca cac nghiém thirc con lai van con xuét hién
cay chét va ty 1¢ cay song thap nhat & dén SLD:2LX
v6i 25%. Ham lugng chlorophyll tong dat cao nhat
6 100% LD (1,92 mg/g 14), nguoc lai nghiém thirc
d6i chung la thip nhat (dat 1,4 mg/g 14). Tong

chlorophyll 6 100% LD cao da ching t6 sau 30 ngay
ra vuon uom cy con ¢ nguon sang nay tiép nhan rat
tbt anh sang tir mat troi, diéu nay da gitp cay thich
nghi rat t6t voi diéu kién vuon vom va kha ning sinh
truéng va phat trién tot hon nhitng nghiém thic
khac.

Khi dua ra vuon wom céy con ¢ nghiém thire
100% LD khong nhitng 6 ty 1¢ song rit cao ma cay
con sinh trudng va phét trién tt nhat khi c6 chiéu
cao cdy ciing nhu dién tich 14 vuot trdi so voi cac
nghiém thurc con lai.

Bing 6. So li¢u thu dwoc sau 30 ngay trong ra vudon wom

Nghiém thirc Chiéu cao ciy Di¢n tich 14 x x  TylgChl Ty 1¢ song

(cm) (mm?) Chl tong 50 alb (%)
ILD:1LX 4,40° 2,314 1,01° 2,86 32,5
SLD:2LX 4,01° 1,96% 1,37° 3,22 25,0
7LD:3LX 427¢ 1,914 1,23 2,68b¢ 37,5
5LD:5SLX 4,53¢ 2,26% 1,31° 2,88 30,0
100% LX 4,67° 4,06 1,11° 2,930 96,1
100% LD 6,22° 4,89 1,92 2,80 96,9
HQ xanh 4,33¢ 3,17¢ 1,39 2,68° 96,7
HQ do 5,33b 3,90 1,16° 2,950 96,1
HQ tring 4.47° 1,77¢ 1,40 2,85P 29,7

F * * * *

Trong cing mét cot, nhitng s6 c6 chir theo sau khdc nhau thi ¢é khdc biét y nghia théng ké o mirc 5% (*); LD: LED do;
LX: LED xanh; HQ: dén huynh quang
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Hinh 3: Anh hwéng ciia diéu kién chiéu sang khac nhau 1én cdy girng sau 10, 20, 30 ngay dwa ra vueon

wom

al, a2, a3: 90% LED do : 10% LED xanh; b1, b2, b3: 8§0% LED do : 20% LED xanh; g1, g2, g3: Huynh quang xanh;
cl, ¢2, ¢3: 70% LED do : 30% LED xanh; d1, d2, d3: 50% LED do : 50% LED xanh; el, e2, e3: 100% LED xanh; f1,
12, f3: 100% LED do; hl, h2, h3: Huynh quang do,; il, i2, i3: Huynh quang trang;

4 KET LUAN

Méi truong SH ¢6 bd sung 30 g/L sucrose 1a
thich hop nhit ddi véi cdy gimg. Hé thong chiéu
sang voi 100% LED do6 anh huéng tt dén qua trinh
sinh trudng cia cdy gimg in vitro, chiéu cao cay,
dién tich 14 16n va duong kinh than ct cao hon cac
nghiém thirc con lai. Khi dua ra vuon wom, cay con
¢6 ngudn gde tir cdy in vitro duge chibu sang voi
100% LED d6 c6 sy sinh trudng tot va dat ty 18 séng
cao trén 96%.
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