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Tém tit. Lan thién nga den (Fredclakeara After Dark) la mot loai lan nhén tao c¢6 hoa mau den. Nhan giong
in vitro Fdk. After Dark gop phan tao ra cay giong sd luong 16n, mang dac diém giong cay me. Bai bao nay
trinh bay két qua budc dau nhan gidng in vitro lan thién nga den tir gia hanh va ré cay tw nhién mot ndm
tudi. Két qua cho thay khtt trung dat hiéu qua cao v6i 1% NaClO trong 5 phut ¢ 1an 1 va 7 phut ¢ 1an 2 cho
ti 1é mau chép ré sdng khong nhiém cao nhat (47,30%). Trong khi khit triing gia hanh bang 1% NaClO trong
15 phtit ¢ 1an 1 va 10 phut ¢ 14n 2 cho ti 16 mau 14t cat gia hanh séng khong nhiém cao nhat (55,88%). Sau
bdn tuan nudi cay, moi treong ¥2 MS b sung 0,6 mg/L BAP thich hop nhét cho kha nang tao chdi tix chop
1 v6i ty 1€ mau tai sinh dat 42,31% sau 18,55 ngay. Mdi truong ¥ MS bd sung 0,4 mg/L BAP thich hop nhat,
cho két qua gia hanh tai sinh dat 60,87% sau 18 ngay. S6 choi cao nhat dat duwoc trén moéi truong Y2 MS bo
sung 0,4 mg/L BAP 1a 2,15 sau 16 tudn nudi cdy. Mdi trudng nay kich thich sy hinh thanh va phat trién ré

véi 3,95 ré/mau; ré dai 2,96 cm.
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Abstract. Fredclarkeara After Dark is an artificial orchid species with black flowers. Micropropagation of
Fredclarkeara After Dark allows the production of many plantlets with the same genetic characteristics as
mother plants. This paper presents the results of in vitro shoot multiplication of Fredclarkeara After Dark
from pseudobulbs and roots of one-year-old natural plants. The results indicate that highly effective
sterilization occurs with 1% NaClO in five minutes in step 1 and seven minutes in step 2 with a root segments
survival rate of 47.30%. The viability of pseudobulb slices after being immersed in 1% NaClO for 15 minutes
in step 1 and 10 minutes in step 2 is 55,88%. The half-strength MS medium supplemented with 0.6 mg/L
BAP is the optimal medium for shoot regeneration from roots, with an induction rate of 60.87% after 18.55
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days. The half-strength MS medium supplemented with 0.4 mg/L BAP is suitable for shoot regeneration
from pseudobulbs, with an induction rate of 60.87% after 18 days. The highest number of shoots per explant
(2.15) was obtained on the %2 MS medium supplemented with 0.4 mg/L BAP after 16 weeks of culture. This

medium provides the most roots at 3.95/sample, with an average root length of 2.96 cm.

Keywords: Fredclakeara After Dark, pseudobulb slice, shoot multiplication, shoot regeneration

1  Datvan dé

Fredclarkeara After Dark la mot loai lan thudc chi nhan tao Fredclarkeara, do Fred William
Clarke tao ra vao nadm 2002 bang céch lai gitta hai loai lan nhan tao khac 1a Mormodia Painted
Desert va Catasetum Donna Wisse. N6 mang ddc diém di truyén cta ba chi Catasetum, Clowesia va
Mormodes, thudc phan by Catasetinae. Fdk. After Dark la loai ¢6 hoa den nhét, khi truong thanh
tao ra 2-4 phat hoa trén moi gia hanh, trung binh khoang 15-22 hoa mdi cay, hoa kéo dai 6-7 tuan
[4].

Viéc nhan rong quy mo 16n cac gidng lai quy hiém bang k§ thuat nudi cdy md da gitp hoa
lan chiém vi tri la m{t trong muwoi loai hoa cit canh hang dau. Lan la loai lai tao nén viéc nhan
gidng ctia chiing bang cach st dung hat gidng dan dén viéc tao ra cac cay di hop tix. Do d9, tai

sinh tir cac bd phéan sinh dudng khéac nhau cta cdy 1a can thiét [3].

D2 ¢ nhitng nghién cttu vi nhan gidng trén cac doi twong thudc cac chi b6 me cua Fdk.
After Dark. Chéng han nhu Catasetum fimbriatum [1, 10, 11], Cyrtopodium paranaensis [13],
Catasetum x apolloi [9], Catasetum macrocarpum [6], Mormodes histrio [7], Mormodes maculata var.
unicolor [2] va Clowesia warscewiczii [8].

Nghién cttu cua ching t6i duoc thue hién véi muc tiéu bude dau tai sinh choi in vitro d€

lam tién d€ cho nhan giong loai lan nay ¢ quy mo 16n.

2 Nguyén liéu va phuwong phap
21 Nguyén liéu

Nguyén liéu cho nghién cttu 1a lan Fredclarkeara After Dark. Vat liéu sit dung cho nudi cay
la gia hanh va ré clia cay mot nam tudi do vuon wom Hué'(14/63, Pham Thi Lién, Kim Long, Hué)

cung cap.
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2.2 Diéukién nubi ciy

Mbi truong nudi cdy dugc sit dung trong cac thi nghiém la moi treong Y2 MS [12] ¢6 ndng
d6 30 g/L sucrose, 8 g/L agar va bd sung céc to hop chat kich thich sinh truong (KTST) v6i ndng
d6 tham do khac nhau. Mo6i treong nudi cdy c¢é pH 5,8 va duoc khix trung ¢ 121 °C, 1 atm trong
15 phuat. Mau dugc giit trong phong nudi ¢ 25 + 2 °C; cudng dd anh sang 1a 2000 + 500 lux; thoi

gian chiéu sang la 16 gio/ngay.

2.3  Kht trung mau

Cac gia hanh va ré ctia cay lan tu nhién sau khi dwoc rira sach véi nuwée duoc chuyén vao
tl cdy vo tring. Mau duoc khtr triing so bd bang cdn 70% trong mdt phtt, sau d6 khtt tring mau
bang 1% NaClO bang phwong phap ngéat quang. Khtr triing 1an 1 trong 5-15 phit; rita mau bang
nudc cat vo trung trong 5 phut; khir tring 1an 2 trong 5-15 phit. Cudi cing mau duoc rira sach
bang nudc cat vo trung 6-7 1an, mdi 1an 5 pht.

Sau khi loai bé phan mb bi ton thuong, gia hanh duoc cit 1at, mi 1at mang mot d6t; chop
ré c6 dinh sinh treong dai 2 cm; chuyén mau vao cac binh chita méi trieong nudi cay. Kha ning
kht tring mau duwoc danh gid thong qua ty 1& mau chét, mau nhiém va mau séng sau hai tuan
theo doi.

2.4  Tai sinh choi

Mau s6ng va khong bi nhiém duoc chuyén sang cdc mdi truong ¥ MS bé sung riéng 1é
BAP hoac KIN (0,2-1,0 mg/L) d€ tham do anh huong cua chat KTST dén kha nang tai sinh choi
in vitro. K&t qua duoc danh gid sau bon tuan nudi cay. Chi tiéu theo ddi gdm ty 16 mau nay choi

(%) va thoi gian bat dau nay choi (ngay).

2.5 Nhan choi

Chéi in vitro (kich thudc khoang 1,0-1,5 cm) bon tuan tudi duoc cit 14t 0,3-0,5 cm, sau d6
duoc cdy chuyén lén moi truong 2 MS bd sung BAP hodc KIN (0,2-0,8 mg/L). Hiéu qua tao chdi
in vitro dugc danh gia sau 8 va 16 tuan véi cac chi tiéu theo déi sd choi/mau va chiéu cao choi
(cm), s6 ré&/mau va chiéu dai ré (cm).

2.6  BG tri thi nghiém

Thi nghiém duoc bo tri hoan toan ngéu nhién va 13p lai ba lan; mdi lan quan sat mwoi mau.
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2.7 Xt ly thong ké

Két qua thi nghiém duoc danh gia theo kiém dinh Duncan bang phan mém SPSS 22.0 véi

murc xac suét co y nghia p < 0,05.

3 Kétqua
3.1 Khi trung mau

Khtt truing mau gia hanh va ré bang 1% NaClO ¢ cac khoang thoi gian khac nhau anh
hudng dén ti 1é mau nhiém, ti 16 mau chét va ti 16 mau sdng ctia cay lan.

Bang 1 cho thay khtr truing bang 1% NaClO 2 1an 5 va 7 phut cho ty 1é mau ré séng cao nhat
(47,30%).

Bang 2 cho thay khit triing béng 1% NaClO 2 1an 15 va 10 phtt cho ty 1é mau gia hanh séng
cao nhat (55,88%). Nhu vay, gia hanh va chdp ré khi dwoc khir triing bang cong thiic gidng nhau,
gia hanh cho ty 1é mau nhiém cao hon va mau chét thap hon. Gia hanh ctia lan khé loai bo nhiém
hon so véi ré nhung it nhay cdm véi chat khtr tring hon.

Bang 1. Anh hwdng cua thoi gian khit tring bing 1% NaClO déh mau nudi tir chop ré

sau hai tudn nudi cay

Cong  Thoigian khit trang (phiit) Ty 1¢ mAunhidm Ty 16 mau chét Ty 1é mau séng
thirc Lin1 Lan 2 (%) (%) (%)

T1 5 5 55,22 10,45 34,33

T2 5 7 32,43 20,27 47,30

3 10 5 20,63 60,32 19,05

T4 10 10 14,71 80,88 4,41

Bang 2. Anh hudng cuia thoi gian khit tring bing 1% NaClO déh mau nudi tir gia hanh

sau hai tuan nudi cay

Cong  Thoi gian khit trung (phiit) Ty 18 miu nhiém Ty 1é miu chét Ty 1é mau séng

thiec Lin1 Lan 2 (%) (%) (%)
T3 10 5 93,75 0,00 6,25
T4 10 10 66,20 9,86 23,94
T5 15 10 27,94 16,18 55,88
T6 15 15 16,67 39,39 43,94
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Holters va Zimmer da nghién cttu khit trung gia hanh lan Mormodes histrio bang NaClO va

nhan thay kh trung hiéu qua nhat véi nong d6 25-35 g/L trong 5 phat [7].

3.2  Taisinh choi

Mau gia hanh va chép ré lan sau khi khtt tring va nudi cay hai tuan trén méi truong ¥ MS
duoc chuyén sang mdi truong %2 MS b6 sung BAP hodc KIN (0,2-1,0 mg/L) d€ tai sinh choi. Két
qua cho thay viéc b sung BAP hodc KIN nong do thap c6 hiéu qua tich cuc dén kha nang tai sinh
choi.

Bang 3 cho thdy bd sung BAP nong d6 0,6 mg/L c6 hiéu qua nhat dén kha nang tai sinh
chdi méi tir chép ré voi ty 18 mau ti sinh dat 42,31%. Moi trieong bd sung 0,2 mg/L BAP hoéc 0,6
mg/L KIN kich thich chdi hinh thanh sém sau 14,67 va 15,20 ngay. Sau bon tuan nudi cay, choi

méi phat trién cham; trén mot s§ chdi hinh thanh ré ngan (Hinh 1a).

Trén moi treong bd sung 0,4 mg/L BAP, ty 1é mau tao chéi dat cao nhat (60,87%). Gia hanh
tai sinh chdi sdém nhat trén moi truong bé sung 0,6 mg/L KIN (17,09 ngay). Tang nong d chat
KTST 1én dén 1,0 mg/L lam giam toc do tai sinh chdi. Gia hanh cho hiéu qua téi sinh choi va chat
lwong chdi méi t6t hon so véi chép ré. Gia hanh tdi sinh 1-2 ch6i/mau; 100% chép ré ti sinh 1
ch6i/mau. Nhitng chdi méi thong thuong phat trién 1-2 ré ngan (Hinh 1b).

Bang 3. Anh huong ctia chat KTST dén kha nang téi sinh chdi tir chép 1é sau bén tudn nudi cdy

BAP (mg/L) (Inf;\]{) Tyle miz )tao choi Ngay bat dau tao chéi (ngay)
0,0 - 24,14 17,142b
0,2 - 40,00 14,672
04 - 41,94 17,672bc
0,6 - 42,31 18,55abc
0,8 - 33,33 18,672bc
1,0 - 20,00 20,002bc

- 0,2 24,14 17,71abe
- 0,4 35,48 17,458abc
- 0,6 35,71 15,202
- 0,8 16,67 22,000c
- 1,0 17,39 23,00¢

Ghi chii: Céc chit cai khéc nhau trén cing mét ¢dt chi ra sy sai khac ¢ y nghia thdng ké ctuia trung

binh mau véi p < 0,05 (Kiém dinh Duncan). Chu thich nay dwoc ap dung tir Bang 3 dén Bang 6.
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Bang 4. Anh hwong ctia chdt KTST dén kha nang téi sinh chéi tir gia hanh sau bon tuan nubi cay

BAP

(mg/L) KIN (mg/L) Ty 1é mau tao chéi (%) Ngay bat dau tao choi (ngay)
0,0 - 31,82 18,29abe
0,2 - 44,83 18,462b¢
04 - 60,87 18,002
0,6 - 57,69 21,574abe
0,8 - 44,44 20,002b¢
1,0 - 40,00 23,20¢

- 0,2 33,33 18,402be
- 0,4 48,39 18,13
- 0,6 41,38 17,092
- 0,8 40,00 22,002b¢
- 1,0 38,46 22,80¢b¢

Colli va Kerbauy da xac minh duoc rang s hinh thanh chéi tit ré cta Catasetum fimbriatum
c6 thé duoc thuc day bang cytokinin ngoai sinh; trong khi d6, auxin tc ché’ qua trinh nay [5].
Trong nghién ctru ciia Holters va Zimmer, cac chdi lan Mormodes histrio tai sinh tlt 14t cat gia hanh
trén mdi treong Knudson C bd sung 0,5 mg/L BA bét dau phinh ra va hinh thanh 14 sau khoang
7 ngay. Sau 2 tuan tang trudng, chdi dat chiéu dai khoang 20 mm va phét trién 1-3 ré ngan. Gan
100% dau ré nudi cay doc lap trén mdi truong truong Knudson C bd sung 0,2 mg/L kali
naphthaleneacetate va 0,2 mg/L BA hinh thanh ch6i. Thong thuong, cac dau ré tao ra 1-2 thé tién
chdi (protocorm-like body, PLB), nhung chi mét trong s6 chung phat trién thanh cay con [7].
Trong nghién cttu ctia ching tdi trén d8i twong lan Thién nga den, ty 1& mau téi sinh choi thap
hon, chi dat t&i da 42,31% ttr chép ré va 60,87% tir gia hanh.

3.3 Nhan choi

Lat cit ngang choi in vitro dugc cdy trén moi truong % MS bs sung BAP hodc KIN
(0,2-0,8 mg/L) d€ khao sat anh hudng cua chat KTST 1én kha ndng nhan choi. Két qua cho thdy
phan 16n mau bat dau nhan chéi tir tuan thit 3 dén tuan thi 5.

Moi truong bd sung BAP ndng d 0,2-0,4 mg/L hodc KIN néng d6 0,2-0,6 mg/L kich thich
qué trinh hinh thanh chéi tir 1at cat ngang véi s8 chdi/mau dat 1,31-1,60 (Bang 5). Mau trén mdi
treong bo sung 0,4 mg/L BAP cho kha nang tao ré tot nhat véi so ré/mau dat 2,70. Moi treong bo
sung BAP hodc KIN 0,2-0,8 mg/L cho két qua chiéu cao chdi va chiéu dai ré khong khac biét so
v6i moi treong khong bo sung chat KTST.
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Bang 5. Anh huong ctia chat KTST dén kha nang nhan chéi sau 8 tuan nudi cay

BAP (mg/L) KIN (mg/L) S8 ch6i/midu Chiéu cao chéi (cm) S6 ré/mau Chiéu dai ré (cm)

0,0 - 1,07° 0,852b¢ 1,13be 0,58nt
0,2 - 1,602 1,032 1,75P 0,73
0,4 - 1,35% 1,012 2,702 0,70
0,6 - 1,19v 0,83abc 1,43b¢ 0,63
0,8 - 1,13b 0,75b¢ 0,81¢ 0,65
- 0,2 1,312b 0,912bc 1,38p¢ 0,72
- 04 1,41 0,862b¢ 1,41b¢ 0,69
- 0,6 1,35% 0,832b¢ 0,82¢ 0,62
- 0,8 1,140 0,66¢ 0,69¢ 0,54

Bang 6. Anh huong ctia chat KTST dén kha nang nhan chéi sau 16 tuén nudi cdy

BAP KIN S6 Chiéu cao choi S6 Chicu dai r& (cm)
(mg/L) (mg/L) choi/mau (cm) ré/mau
0,0 - 1,18 4 28cde 2,00bc 1,67¢
0,2 - 1,922 7,012 2,33bc 2,09bc
0,4 - 2,152 5,19bc 3,952 2,962
0,6 - 1,50v 3,67¢ 2,13be 2,29bc
0,8 - 1,11k 3,03f 1,22¢ 1,79k
- 0,2 1,30P 5,96 2,10bc 2,13bc
- 0,4 1,862 4 ,96bcd 2,76b 2,42ab
- 0,6 1,41° 4,18cde 2,27bc 2,24bc
- 0,8 1,21k 3,94 def 1,79k 1,91k

Sau 16 tudn nudi cay, moi truong bd sung 0,2-0,4 mg/L BAP hay 0,4 mg/L KIN c6 hiéu qua
tich cuc dén kha nang nhan chdi voi sd chdi/mau 1an lwot 12 1,92, 2,15 va 1,86 (Bang 6). Mau trén
moi treong bd sung 0,2 mg/L BAP c6 chiéu cao trung binh 16n nhat (7,01 cm). Mau trén moi
truong bs sung 0,4 mg/L BAP anh huong t&i wu dén su hinh thanh va phét trién ré véi s6 ré/mau
14 3,95 va chiéu dai ré trung binh la 2,96 cm (Hinh 1d). Viéc tdng ndong do chat KTST dén 0,8 mg/L
lam giam hiéu qua nhan chdi ctia mau nhung khong c6 su khac biét dang ké so véi moi trueong
khong bd sung chat KTST.

Trong giai doan nhan chdi, chdi méi 6 thé hinh thanh truc tiép tir 1at cit ngang hodc tir
than hay chép ré ctia chdi hinh thanh trieée d6 (Hinh 1e).
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Baker va cs. trong nghién cttu vi nhéan giong lan Catasetum da két luan choi in vitro tai sinh
tte PLB ¢6 s6'1a cao nhat (10,10 1a/choi) va chiéu cao choi 1on nhat (114,20 mm) trén mdi truong
MS b6 sung két hop 0,5 mg/L BA véi 0,5 mg/L NAA [1]. Ferreira va cs. ghi nhan 1 mg/L BA 1a
cong thie tot nhat cho sy tdng sinh chodi va san xudt 14 cua lan Catasetum macrocarpum in vitro [6].
Két qua nghién cttu ctia ching tdi cho thay lan Thién nga den nhan chdi t6t nhat trén moi truong
2 MS bo sung 0,4 mg/L BAP va phat trién chiéu cao chdi tot nhat trén méi truong %2 MS b6 sung
0,2 mg/L BAP.

Hinh 1. Nhén giong in vitro lan thién nga den

Chii thich: a. Choi phat sinh tir chép ré tw nhién sau 4 tudn nudi cdy; b. Chdi phat sinh tlr gia hanh tw
nhién sau 4 tuan nudi cay; c. Nhan choi tir 14t cat ngang sau 8 tudn nuoi cay; d. Nhan chéi tir 14t cat ngang
sau 16 tudn nuoi cay trén mdi truong bd sung 0,4 mg/L BAP; e. Choi méi hinh thanh tir chép ré va than chéi
in vitro sau 16 tudn nudi cay; f. Nhan choi trong bi méi treong sau 16 tudn nudi cay.
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4  Kétluan

Mau gia hanh va ré Lan Thién nga den duwoc khtr triing ngét quang bang 1% NaClO. Dé&i
v6i chép 1é, khir triing bang 1% NaClO trong thoi gian 5 phut ¢ 1an 1 va 7 phat ¢ 1an 2 cho ti 1é
mau chop ré séng khdng nhiém cao nhat dat 47,30%. D&i véi gia hanh, khtr tring bang 1% NaClO
trong 15 phtt ¢ 1an 1 va 10 phit & 1an 2 cho ti 1& mau 14t cat gia hanh sdng khong nhiém cao nhat,
dat 55,88%. Mdi truong V2 MS b6 sung 0,6 mg/L BAP la thich hop nhat cho kha nang tao chéi tir
chép ré véi ty 18 mau tai sinh dat 42,31% sau 18,55 ngay. Mai trudng % MS bd sung 0,4 mg/L BAP
la thich hop nhat cho cho két qua gia hanh tai sinh dat 60,87% sau 18 ngay. Mo6i treong 2 MS bo
sung 0,4 mg/L BAP thich hop nhat cho nhan chéi, dat 2,15 chdi/mau sau 16 tuan nubi cay.
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