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Tém tit - Cay bt rudi Venus (Dionaea muscipula J. Ellis) thudc
ho Droseraceae 14 mot loai cdy canh co gia tri kinh té. Ching c6
hinh déng 14 bién dang thanh biy kep, co thé bit duoc cac loai
con triing nho. Nghién ciru tién hanh khao sat anh hudng ciia mot
s6 yéu t6 1én qué trinh sinh trudng in vitro ciia ciy bét rudi Venus
(thanh phan khoang trong méi trudng, ndng do dudng sucrose va
cuong do anh sang). Két qua cho thiy, méi truong khoang MS
1/3 bb sung sucrose 20 g/L, cuong d6 anh sang 6000 lux 1a phu
hop cho su sinh truong cla cdy bét rudi Venus. Cac cdy ma trudc
do6 da duoc nudi cay trong moi trudng co bd sung duong sucrose
10 g/L ¢6 kha nang sinh truong tt trong diéu kién nudi cdy quang
ty dudng (gia tri gia ting trong luong twoi va kho 1an luot la
636 mg/cay va 91 mg/cay sau 3 tudn nudi cdy).

Tir khéa - Cuong d6 anh sang; Dionaea muscipula J. Ellis; quang
tu dudng, sucrose; thanh phan khoang

1. Pat vin dé

Dionaea muscipula J. Ellis thuéc ho Droseraceae
nhung ving phan bd ty nhién cta ching khong rong khap
trén thé gi¢i nhu mot sé loai cung ho khac ma ching chi
xuét hién duy nhit & khu vuc bang Biéc Carolina, Hoa Ky.
V6i hinh thi doc déo, dé trdng, gia ca phai chang, loai cay
nay duoc yéu thich nhat trong s6 cac cdy an thit trong lam
canh. Nghién ctru cua Pakulski va Budzianowski phat hién
trong lodi cdy ndy nhiéu hop chit thi cip nhu
naphthoquinone, plumbagin, ellagic acid, 3-Omethylellagic
acid... co gia tri duoc tinh [1, 2]. Vi vay, viéc nghién ctru
Umg dung ky thuat vi nhan giong dé nhan nhanh loai cay nay
voi 80 luong 16n cung cép cho muyc dich nghién ciu va
thuong mai 14 v6 ciing can thiét [3].

Hién nay, nghién ctru vé vi nhan gidng cdy bét ru6i o
nudc ta con kha it [4, 5]. Trong qua trinh vi nhén gidng,
thanh phan méi trudng nudi ciy ciing nhu cac diéu kién vat
ly (anh sang, nhiét dg, ...) anh hudng rat 16n dén sy sinh
truéng va phat trién cia mau cay. Bén canh cac uu dlem
n6i trgi, phuong phap vi nhén giong truyén thong con ton
tai cac han ché nhu: xuit hién blen di khong mong mubn,
cdy bi thuy tinh thé, kha nang ty tong hop cac chét hiru co
kém, khi chuyén sang diéu kién ex vitro thyc vat bi mat can
bang nudc _gay ra hién tuong bi heo va chét. Phuong phap
vi nhan glong quang tu dudng (con goi la phuong phap vi
nhén giong khong dudng) da dugc phat trién nhim han ché
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cac nhuoc diém cua phuong phap vi nhén glong truyén
thong [6]. Cho dén nay, chua co cong bb nao vé vi nhan
gidng quang tu dudng cdy bit rudi Venus. Trong nghlen
clru ndy, nhom tac gia khao sat anh huong cia thanh phan
khoang, ndng d6 duong sucrose, cudng do anh sang 1én su
sinh truong cua cdy bat rudi Venus, nham xac dinh diéu
kién phu hop dé nudi ciy loai cay ndy trong diéu kién
quang tu dudng.

2. Vit liéu va phwong phap nghién ciru
2.1. Vit ligu

Céc cum chdi cay bat rudi Dionaea muscipula J. Ellis
in vitro dugc cung cap boi phong thi nghiém Cong nghé
Sinh hoc, Truong Pai hoc Bach khoa - Pai hoc Quoc gia
TP. HCM.

Mau dugc nudi céy dudi 4nh sang tring tir hé thong dén
led nu6i cay m6 Rang Bong voi cudng d6 anh sang la 4000
hodc 6000 lux (tuy thi nghiém). Thoi gian chiCu sang la
12 gio/ngay, nhiét d0 phong nuéi mau 1a 25 +2°C, d¢ am 70%.
2.2. Phuwong phap nghién ciu
2.2.1. Anh hu’ong ciia thanh phan khoang trong moi truong
nuéi cdy dén sw sinh truong cia cdy bdt ruéi Venus

Mau cqy 1a cum chdi cdy bét rudi Venus in vitro
30 ngay tudi co khoang 10 14, cao khoang 1 — 1,2 cm. MOoi
truong nudi cay la cac loai moi truong khoang khac nhau
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(MS giam con 1/3 khoang da lwong — MS 1/3, Knudson C,
Knudson C giam % khoang da lugng — Knudson C % va
Vacin Went) bo sung inositol 100 mg/L, sucrose 30 g/L,
agar 8 g/L, than hoat tinh 1 g/L, pH 5,5. Mau dugc nuoi
trong cac chai thuy tinh nho thé tich 100 ml, cudong do
chiéu sang 4000 lux, thoi gian chiéu sang 12 gio/ ngay.
2.2.2. Anh hwéng ciia nong do dwong sucrose Va cuong do
danh sang dén sw sinh trudng ciia cdy bdt ruéi Venus in vitro

Mau cdy 1a cay bét rudi in vitro c6 khoang 10 14, cao
khoang 1,3 - 1,5 cm. Cay bt rudi duoc nudi trong bao
polypropylene c6 gin 2 mang (duong kinh 1 cm) trao doi
khi bang gidy loc (co s¢ san xuit Lé Mai Tam, Pa Lat),
mdi bao chtra 150 ml moi truong.

Mai truong nudi cdy duge sir dung 1a moi truong MS
1/3 [7] b6 sung inositol 100 mg/L, agar 8 g/L, than hoat
tinh 1 g/L, pH 5,5 vdi cac ndng d6 sucrose khac nhau
(0, 10, 20 g/L). Cudng d anh sang dugc khao sat la
4000 lux va 6000 lux, thoi gian chiéu sang 12 gid/ ngay.
Trudc khi khao sat & cuong d6 6000 lux, cac mau cay duoc
dat duédi cuong d6 anh sang 4000 lux trong 1 tuan.

2.2.3. Anh huong cua nong do duong sucrose trong lan
nuoi cay choz trude dén sy sinh truong cua cdy bdt ruéi
Venus nuéi cdy quang tw duéng

Mau cdy 1a cay bét rudi in vitro c6 khoang 10 14, cao
khoang 1,3 - 1,5 cm. Thi nghiém c6 mot yéu td khac biét 1a
ndng d6 duong sucrose (0, 10, 20 hay 30 g/L) cuia lan nudi
cdy chdi trude khi thyc hién thi nghiém trong diéu kién
quang ty dudng. Thoi gian nudi cdy chdi trén cac ndng do
duong khac nhau la 3 tudn, sau d6 cac chodi ndy dugc
chuyén sang dleu kién quang tu dudng. Thanh phan moi
truong nudi cdy quang tu dudng gdm MS 1/3 bd sung
inositol 100 mg/L, agar 8 g/L, than hoat tinh 1 g/L, pH 5.5.
Mau duge nudi trong bao polypropylene ¢6 gan 2 mang
(dudng kinh 1 cm) trao dbi khi bang giay loc (co so san
xuat Lé Mai Tam, Pa Lat), mdi bao chira 150 ml moéi
truong. Cuong do 4nh sang 6000 lux, thoi gian chiéu sang
12 gid/ ngay.
2.2.4. Phén tich thong ké

S6 liéu duoc xir Iy thong ké v6i phan mém SPSS phién
ban 20 danh cho Windows, phuong phap ANOVA mét yéu
t6 va Duncan test.

3. Két qua va thio luin
3.1 Anh hudng ciia thanh phan khodng trong moi truong
nuéi cdy dén sw sinh trwo‘ng ciia cay bit rudi Venus

Cay bét rudi Venus von sinh sdng trén dat mang tinh
acid va nghéo nito vi vay rat khé cho cdy bét rudi téng hop
protein. Chung bay va tiéu hoa con trung, bon lai cho cay
mot luong nito dé gitp ching c¢6 thé sinh trudong. Khi dwoc
nudi cdy in vitro, nhu cau dinh dudng cua ciy khéng qua
cao [3]. Sau 4 tudn nudi cdy, moi truong khodng MS 1/3
cho két qua t6t nhat. Cum chdi c6 14 mau xanh dam, 14
khoe, s6 lugng 14 méi nhidu. MAu cdy co trung binh 28 14,
gia tri gia tang trong lugng tuoi (GTTLT) va kho (GTTTK)
lan luot 12 361,2 mg va 52,9 mg sau 4 tuan nudi cay. Trong
khi do, trén cac méi truong con lai, mau cdy c6 mau xanh
nhat, s luong 14 méi it (Bang 1 va Hinh 1).

Bing 1. Su sinh trudng ciia cdy bdt ruci Venus sau 4 tuan nuéi
cdy trén cac moi truong khoang khac nhau

Khoéng S8 14 Chiéu dai | GTTLT | GTTLK
la (mm) (mg) (mg)
MS 1/3 28,02 1352 361,22 | 529¢@
Knudson C 17,1 11,42 19500 | 32,7°P
KnudsonC% | 17,0%® 11,82 132,10 | 214"
Vacin Went | 155¢ 12,72 334,32 | 50,82

Nhing mdu tu khéc nhau (a, b, ¢, d) dwoc néu trong cac cét biéu
dién sy khdc nhau ¢é y nghia véi P < 0,05 trong phép thi Duncan

GV avmip!

Hinh 1. Cdy bdt ru6i Venus sau 4 tuan nudi cdy trén
cac moi truong khodang khac nhau

a) MS 1/3; b) Knudson C; c¢) Knudson C %; d) Vacin Went

Nhiéu nghién ciru da chirmg minh viéc thiéu hay thira
khoang déu can tré cac hoat dong sinh 1y dién ra trong
cay khién cay tang truong kém va chim trudng thanh.
Trong vi nhan giong thuc vat, moi truong khoang MS
duoc sur dung rat pho bién va 1a moi truong nudi cay rat
gidu nito & ca hai dang 1a nitrate va amonium [8]. Nhiéu
tac gia cho rang moi truong khoang MS co ban chua phai
12 moi truong tdi uu gitp cdy in vitro ting truong tét nhat
[9]. Theo Rothstein va Cregg, ti I¢ NH4+/N03 trong moi
trudong nudi cdy c6 anh hudng rt 1on dén hau hét cac loai
cay thé hién & cac thong sb tang truong do duoc, ti 16 nay
cang thap thi lam ting mirc do ting trudng cua cay [10].
Do d6, nghiém thirc MS 1/3, Knudson C, Knudson C %
(ty 16 NH4*/NOs lan luot 1a 0,52; 0,89; 0,89) la cac
nghiém thirc dap tmg duoc yéu ciu trén, con nghiém thirc
Vacin Went thi ti 16 NH4*/NO3™ kha cao (1,46, Bang 2).
Tuy nhién, cdc mau ciy trén moi truong khoang Knudson
C va Knudson C % tang trudéng cham hon MS 1/3 ¢6 thé
12 do ham lugng KNOs it hon nhiéu so vi MS 1/3. Sy
hién dién ciia KNO3 c6 tac dung lam ting déang ké khoi
luong tuoi, khdi lwong kho va s6 14 méi hinh thanh & mot
s loai cdy trong khac nhau [11].

Bing 2. Mot s6 thanh phén khodng trong cdc méi triong

duwoc khao sat [12]

Thé(‘”mh,vﬁ’)hé” MS 1/3 | Knudson C K”C“‘f/zon \V/\;’g{‘
NH.* 6,87 7,57 3,79 7,57
Ca?t 1 4,23 2,12 1,93
NOz 13,13 8,47 424 5,19

K* 6,67 1,84 0,92 7,03

NHs/NOs | 0,52 0,89 0,89 1,46

Nhu vy, tir cac s6 liéu va hinh thai miu ciy thu dugc
(Bang 1 va Hinh 1) cho thdy, méi truong khoang MS 1/3
1a phi hop cho sy sinh truéng cua cay bat rudi Venus. Két
qua ndy twong tu véi két qua thu dugc cua Gi- Won Jang va
cong su [13]. Khi thyc hién qui trinh vi nhan giéng cay bét
rudi Venus, cac tac gia nay nhan thdy moi truong MS 1/3
ciing cho higu qua tot nhat [13].



ISSN 1859-1531 - TAP CHi KHOA HOC VA CONG NGHE - DAl HOC DA NANG, VOL. 19, NO. 9, 2021 3

3.2. Anh hwéng ciia nong dp dwong sucrose va cwong dp
dnh sing dén sw sinh truéng ciia cdy bdt ruéi Venus in vitro

O thi nghiém nay, viéc sir dung bao nudi ciy thoang khi
két hop giam nong do dudng nham gidp kich hoat by may
quang hop cua cdy. Sau 4 tuan nudi cdy, & cudng do chiéu
sang 4000 lux, gi4 tri GTTLK dat thdp nhét & nghiém thirc
khong bd sung dudng sucrose. Gia tri ndy ting 1én & cac
nghiém thirc c6 sucrose 10 va 20 g/L, tuy nhién van thap
hon so véi cac nghiém thue duoc chiéu sang ¢ cuong do
6000 lux. Nguyén nhan co thé 1a do tuy giam ndng do
sucrose va tang thong thoang khi nhung cuong do anh sang
con thap nén chua giup gia ting kha nang quang hop cua
mAu cay.

Khi tang cuong d9 anh sang, nho vao su thoang khi lam
cho lugng CO; ting, mau cdy téng hop dwoc cac hop chét
hitu co nhiéu hon nhimng cay dugc nudi & cudng do anh
sang thap. Trén cac nghiém thirc dugc chiéu sang 6000 lux,
két qua thu duoc tdt hon so véi cac nghiém thirc dugc chiéu
sang voi cuong do thip hon (4000 lux) (Bang 3). Trong tu
nhién, cay bét rudi la cdy ua anh sang cao. Vi vdy cudng
d6 anh sang 6000 lux da lam gia tang kha nang quang hop
cua cdy so voi anh séng 4000 lux.

Bing 3. Anh huong ciia nong do dwong sucrose va cuong dj anh sang
Ién si sinh trieong ciia cdy bt ruoi Venus in vitro sau 4 tudn nudi cdy

Anh séng | Sucrose sé 14 Chleu dai | GTTLT |GTTLK
(lux) (9/L) la(mm) | (mg) | (mg)
0 22,7 19,22 132,9°| 8,51
4000 10 26,7° 20,78 | 412,28 | 29 8cd
20 23,00 20,62 158,50 | 28,5«
0 19,75 21,42 |546,9%| 40,5
6000 10 37,7 21,92 700,22 | 61,8°
20 4534 19,72 743,02 9162

Nhitng mau tu khdc nhau (a, b, c, d) dwoc néu trong cac cot biéu
dien su khdc nhau cé y nghia véi P < 0,05 trong phép thir Duncan

O cung diéu kién chiéu sang 6000 lux, khi gia ting nong
d6 duong sucrose tir 0 dén 20 g/L, sb 14, gia tri gia ting
trong twoi va kho déu ting theo. Nguyén nhan 1a do cay
sinh truong trong diéu kién quang di dudng van phu thudc
chu yéu vao nguén carbon 1a sucrose b6 sung. Vi vay khi
tang nong do duong sucrose thi cay ciing tich lity dugc vat
chat nhiéu hon. 86 14, gi4 trj GTTLT va GTTLK dat cao
nhit & nghiém thirc e bd sung sucrose 20 g/L, 6000 lux.
O nghiém thirc nay, mau cdy phat trién tdt, 1a nhiéu va c¢6
mau xanh dam (Hinh 2).

Theo Nguyén Thi Quynh va cong su, chdi ciy lan
Dendrobium Burana Fancy dugc nuéi dudi anh sang nhan
tao va c6 ndng do dudng cao thi s& cho sy gia ting trong
lwong tuoi cao nhét so véi cac nghiém thirc khac c6 bd sung
hay khong b sung dudng dudi anh sang ty nhién. Diéu nay
cho thiy, ¢ thyc vat khi kha nang quang hop con yéu thi
viéc nudi cay trén moi truong c6 ngudn carbon hitu co nhu
duong va vitamin 1a hét sirc can thiét [14].

Két hop gitra s liéu va hinh thai thu duoc thi nghiém
thire duong sucrose 20 g/l, cuong do anh sang 6000 lux cho
két qua tot nhit. Vi vay, & thi nghiém tiép theo, cudng do
4anh sang 6000 lux duoc lya chon dé nudi cdy mau trong
diéu kién quang tw dudng. Bén canh d6, nhom tac gia tién

hanh khao sat tim ndng do sucrose phu hop trong lan nudi
cdy chdi trudc 1én sy phat trién ctia miu cy trong diéu kién
quang ty dudng, nhim tao giai doan chuyén tiép gitip bd
may quang hop ctia cdy thich nghi tot hon.
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Hinh 2. Cay btit rudi Venus sau 4 tudn nudi cdy trén cac moi
truong bo sung nong dé sucrose va cuong dé anh sang khac nhau
a) Sucrose 0 g/L; b) Sucrose 10 g/L; c) Sucrose 20 g/L (cwong do
anh sang 4000 lux); d) Sucrose 0 g/L; e) Sucrose 10 g/L;
f) Sucrose 20 g/L (curong dé &nh séng 6000 lux)

3.3. Anh hwéng ciia nong dp dwong sucrose trong lin
nudi cdy choi trwée dén sw sinh truwong ciia cdy bit ruéi
Venus nudi cdy quang tw dwong

Sau 3 tudn nudi cdy trong diéu kién quang tu dudng
(khong duong, khong vitamin), cac chi tiéu theo ddi nhu s6
1a, chiéu dai 14, gia tri GTTLT va GTTLK ctia cic nghiém
thirc déu co sy khac biét c6 ¥ nghia vé mat thong ké (Bang
4). Nghiém thirc khong bd sung dudng sucrose trong lan
nuodi cdy chdi truée cho két qua cao nhit vé chi tiéu
chiéu dai 1a va gia tri GTTLT (lan luot 13 24,3 mm va
741,8 mg/cay). Nghiém thire bd sung sucrose 10 g/L trong
1an nubi cay chdi trude cho két qua sé 14 va gia tri GTTLK
cao nhét (lan luot 1a 49,3 l4 va 91 mg/cay) (Bang 4).
Bing 4. Anh huong ciia nong d¢ duong sucrose trong ln nuéi
cdy choi trude den sy sinh truong cua cdy bat ruoi Venus trong

diéu kién quang tw dudng

Nong do sucrose S
trong lan nudi ciy| S6 la Chicudai | GTTLT | GTTLK
chéi trude (/L) la (mm) (mg) (mg)
0] 230¢ 24,38 74182 76,3%
10 49,3@ 15,3°b 636,02 91,0¢@
20 4752 15,6 P 3455¢ 53,7P
30 38,0 16,4 4446 56,90

Nhiing maéu ty khéc nhau (a, b, c) dwoc néu trong cdac cot biéu
dién su khac nhau co y nghia voi P < 0,05 trong phép thir Duncan

Vé mit hinh théi, cac mau cdy trén méi truong khong
bd sung dudng trong 1an nudi cdy chdi trude c6 mau xanh
nhat hon so véi cac nghiém thtrc con lai. Nguyén nhan la
do mu cdy khi duoc chuyén dot ngot sang moi truong
khong c6 duong thi khong kip thich nghi nén kha nang tich
lity diép luc t6 thép.

Mau cdy di dwoc nudi ¢ ndng d6 duong sucrose
30 g/L trong 1an nudi ciy chdi trude khi dugc chuyén sang
nudi cdy quang ty dudng cho sb 1a thip hon nghiém thire
¢6 sucrose 10 va 20 g/L. Khi cay dugc chuyén tir moi
truong co ndng d6 duong cao qua méi trudng nudi cdy
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quang tu dudng (khong duong, khong vitamin), ngudn
carbon hitu co ma cédy quen su dung khong con nita nén
ciy chua thich ing véi viée sir dung ngudn carbon vo co
trong khong khi, dan dén cdy bi stress va cham ting
truong. Trong khi d6, nhiing cy da duoc nudi cay trong
moi truong khong c¢6 hodc ¢6 bo sung duong 10 g/L va
20 g/L trudc d6 thi phat trién tét hon. Nguyén nhan la do
cy nudi cdy ¢ ndng do duong thap da quen st dung ca
hai ngudn carbon (dudng sucrose trong moi truong va
CO, trong khong khi). Vi vay, khi chuyén ra méi truong
nudi cay khong duong va khong vitamin, cay tiép tuc phat
trién kha ning quang hop d co sin ctia minh va ting
truong tot hon.

Nghiém thirc bo sung sucrose 10 g/L trong lan nudi cy
chdi trudce ¢ gia tri GTTLK cao nhat (91 mg/cay). Nguyén
nhan c6 thé 1a kha nang quang hop cua cdy da t6t hon va
tir d6 tong hop dugc nhiéu chat kho hon.

Nguyén Thi Quynh di nghién ctru vi nhan giéng
quang ty dudng cdy lan Dendrobium va thu dugc két qua
twong tu. Tac gia nhan thdy, chdi lan da duoc nudi cay
trong méi trudong co nong do duodng sucrose 10 g/L dat
két qua tot nhat vé s ré, chi s6 tang truong TLK va phan
tram chat kho (1an luot 13 5,98 ré/cay, 31,3 mg/ciy va
0,84%) khi nudi cay trong diéu kién quang tu dudng [15].
Nhu vy, viéc giam nong do dudng trude khi chuyén qua
nudi ciy trong didu kién quang tu dudng di giup kich hoat
b6 may quang hop cia cdy, giup cy ting trudng tot hon.

' ’
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Hinh 3. Cdy bdt rudi Venus sau 3 tudn nudi cdy trong dteu kién
quang tir dwong (néng do diong sucrose trong lan nuéi cdy choi
truée lan ot la a) 0 g/L; b) 10 g/L; ¢) 20 g/L; d) 30 g/L)

4. Két luan

~ Méi trudng phu hop cho su sinh truong va ra 1é cla cay
bat ru6i Venus 1a moéi truong khodng MS 1/3. Mau cay tang

truong tot nhat ¢ nghiém thiic ¢6 bo sung sucrose 20 g/L
va cudng do anh sang 6000 lux (S6 14 dat 45,3 1a/cay, gia
tri GTTLT la 743 mg/cdy va GTTLK la 91,6 mg/cay sau 4
tudn nudi cdy). Chdi dugc nudi cdy ¢ ndng do dudng
sucrose 10 g/L trudc khi chuyén qua nudi cdy trong dicu
kién quang ty dudng (khong dudng, khong vitamin) cho
két qua sinh truong tot nhat.
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