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LOI CAM DOAN

Tb6i xin cam doan day la cong trinh nghién ctru cua toi dudi sy huéng dan
cua PGS.TS. Duong Téan Nhut. Nghién ctru nay dugc thyc hién béi sy hd tro kinh
phi cua dé& tai va du 4n cua Phong Sinh hoc Phan tir va Chon tao giéng ciy trong -
Vién Nghién ctru Khoa hoc Tay Nguyén: (1) Dé tai cip qudc gia: Hé thdng chiéu
sang don sic - ngudn sang nhan tao cho nghién ctru tai sinh va nhan giéng mot sb
loai cdy trong nudi cdy in vitro, Ma s6: 106.16-2012.32, do Quy phat trién khoa hoc
va Cong nghé Qudc (NAFOSTED) thudc bd Khoa hoc va Cong nghé quan 1y; (2)
Du 4n san xuét cép Vién Han Iam Khoa hoc va Céng ngh¢ Viét Nam: “Hoan thién
quy trinh nhan giéng cdy sam Ngoc Linh (Panax vietnamensis Ha et Grushv.) voi
s6 luong 16n dudi hé thong chiéu sang don sic (LED) phuc vu nhu cau cia tinh
Quang Nam. Toan b sd lidu va két qua nghién ciru trong luan an nay la trung thuc
va chua timg duoc st dung dé cong bd trong cac cong trinh nghién ctru dé nhan hoc
vi, cac thong tin trich dan trong luan an nay déu duogc chi rd nguodn goc. Toi xin

hoan toan chiu trach nhi¢m vé sy cam doan nay.

Da Lat, ngay.....thang..... nam 2018

Nguwoi cam doan

Vii Thi Hién



LOI CAM ON

Dé hoan thanh luan &n nay, trong sudt thoi gian vira qua t6i dd nhan duoc rat
nhiéu sy dong vién gitp d& cua qui thay cd, ddng nghiép, ban bé va nhimg ngudi
than trong gia dinh.

Xin bay t6 long biét on sau sic nhat dén thdy Dwong Tan Nhyt (Vién Nghién
ctru Khoa hoc Tay Nguyén), thay Thai Xuan Du (Vién Sinh hoc Nhiét d6i). Qui
thay da tan tim hudng dan, gilp d&, dong vién va tao moi diéu kién thuan loi nhat
dé tdi c6 thé hoan thanh luan &n nay.

Cam on ban lanh dao Vién Nghién ctru Khoa hoc Tay Nguyén, Vién Sinh hoc
Nhiét d6i di tao diéu kién thuan loi cho toi trong subt qué trinh hoc tap cling nhu
trong qué trinh thuc hién dé tai nay.

Cam on cac anh, chi va cac em Phong Sinh hoc Phan tir va Chon tao gidng cay
trdng - Vién Nghién ctru Khoa hoc TAy Nguyén da gilp d& t6i trong suét thoi gian
qua.

Cam on tit ca cac anh, cdc em nghién ctru sinh tai Vién Sinh hoc Nhiét Déi,
Vién Khoa hoc K¥ thuat Nong nghiép Mién Nam, Vién Cong nghé Sinh hoc, Pai
hoc Khoa hoc Hué da cung t61 hoc tap, nghién ctlru, chia sé¢ va dong vién nhau trong
subt thoi gian hoc tap va thuc hién luan an.

Mot tinh cam sau sac nhat tir tan day 10ng, xin danh giri dén gia dinh t6i, nhitng
ngudi ludn 13 ngudn dong vién to 16n nhat cho toi, tao moi diéu kién dé cho toi
duogc hoc tap va nghién ctru trong sudt nhirng nam hoc vira qua.

Va cubi cung tinh thuong yéu nhit me giri dén hai con yéu quy ctia me. Cam on
hai con da ludn & bén giup me c6 thém nghi luc dé vuot qua moi kho khan, vat va
trong cudc séng. Me mong hai con luén manh khoe, ngoan va hoc gioi.

Da Lat, thang .... nam 2018

Vii Thi Hién
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DANH MUC CHU VIET TAT

2,4-D : 2,4-dichlorophenoxy acetic acid

B5 : Gamborg va cong su, 1968

BA : 6-benzyl aminopurine

BAP :

CPHSTTV : Chat diéu hoa sinh truong thyc vat

HPLC : High Performance Liquid Chromatography (sic ky long hiéu ning
cao)

G- : Ginsenoside

GAs : Gibberellin As

G-Rb; : Ginsenoside-Rb;

G-Rg1 : Ginsenoside-Rg:

IAA : 3-indole acetic acid

IBA : 3-indole butyric acid

ITCL : Longitudinal thin cell layer (I6p mong té bao cit theo chiéu doc)

Kinetin . 6-furfuryl aminopurine

LED - Light-emitting diode

MR; : Majonoside-R>

MS : Méi truong Murashige va Skoog, 1962

NAA : a-naphthalenacetic acid

SH : Schenk va Hildebrandt, 1972

TCL : Thin cell layer (I6p mong té bao)

TDZ : Thidiazuron

tTCL : Transverse thin cell layer (I6p mong té bao cat theo chiéu ngang)
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MO PAU

1. Tinh cép thiét ciia d@ tai

Sam Ngoc Linh 1a mdt loai sdm dac hiru cua Viét Nam véi tén khoa hoc la
Panax vietnamensis Ha et Grushv. Du chi méi dugc gi6i y hoc biét dén tir ndm 1973,
nhung c6 thé néi sim Ngoc Linh 1 mét trong nhing phét hién quan trong bac nhat
trong linh vuc y duoc, qua nghién ciru thuc nghiém cac nha khoa hoc di nhéan thiy
sam Ngoc Linh khong chi c6 céc tac dung dugc ly dédc trung cua chi Nhan Sam ma
con c6 nhimg tac dung duge 1y dién hinh nhu chdng stress, trAm cam, giam lo au,
kich thich hé mién dich, khang cac doc t6 gay hai té bao, tac dung 1én sy chéng oxy
hoa in vitro va in vivo.... Sim Ngoc Linh 1a mét trong nhitng loai sdm c6 ham lugng
saponin khung dammaran cao nhét (khoang 12 - 15%) va luong saponin triterpen
nhiéu nhit so v6i cac loai khac cta chi Panax trén thé gi6i [6]. Véi nhitng ddc diém
d6, sam Ngoc Linh khong chi 1a loai sim quy cua Viét Nam ma con cia ca thé gidi.

Nhan gidng sam Ngoc Linh hién con gip nhiéu kho khin do loai nay chi trong
duogc ¢ khu vuc quanh dinh ntii Ngoc Linh, thoi gian nudi tréng kéo dai tir 6 dén 7
ndm thi ct méi tich trir du hoat chat dé thu hoach. Nhan giéng hitu tinh theo cach
thong thuong (gieo hat) khong cho két qua cao vi nhiéu 1i do: khé thu nhan hat, hat
khi gieo nam trong dat sau mot thoi gian dai mdi nay mam, vi vay hat thuong bi cac
loai dong vat, con trung gadm nhdm an...; ngoai ra, ty 1¢ ndy mam tir hat thép (chi dat
tr 30 - 40%). Theo sb liéu diéu tra, sim Ngoc Linh da bi khai thac qua mirc va duong
nhu khéng con thiy trong ty nhién va chung dang nam trong danh muc 250 loai quy
hiém can dugc bao vé [24]. Do d6, yéu cau céap thiét 1 tim duoc phuwong phap hiéu
qua gitip nhan gidng nhanh va dem lai ngudn sinh khéi c6 hidu qua tir loi cay dugc
liéu nay.

K¥ thuat nudi cay 16p méng té bao véi nhitng uu diém nhu mau cay tiép xuc
tryc tiép v6i moi truong, miu nudi cdy dong nhat va nhanh chéng dap tung cac phan
g, phdi va cac co quan so khdi duoc hinh thanh & tan sb cao, tao ra thyc vat hoan
chinh,...vv.

Chinh vi vay, dé tai “Nghién ctru qua trinh tii sinh va nhéan gidng in vitro
ciy sam Ngoc Linh (Panax vietnamensis Ha et Grushv.) bang k¥ thuét nudi ciy

16p méng té bao” duoc tién hanh v&1 muc dich thu dugc s6 lugng cay con 16n voi
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strc séng cao, ré va cl phat trién tét, thich nghi tot v6i didu kién ty nhién, tir d6 gop
phan bao tdn ngudn duoc lidu quy nay.
2. Muc tiéu va yéu ciu cia dé tai

Muc tiéu dé tai 1a tim ra ngudén mau, phuong phap cit miu, loai va ndng do chit
diéu hoa sinh trudng thuc vat (CPHSTTV), ciing nhu diéu kién nudi cy in vitro thich
hop cho cac qua trinh phat sinh hinh thai khac nhau (cdm rng mo6 seo, phat sinh phoi
truc tiép, tao ré, tao chéi...) clia mau céy. Nhitng cdy sam Ngoc Linh in vitro cé
ngudn gde tir nudi cay 16p mong té bao (thin cell layer - TCL) duoc dem trong thir
nghiém o tinh Quang Nam dé dénh gia kha ning thich ing ctia cay sdm Ngoc Linh
nudi cdy in vitro tai noi c6 cac quan thé saim Ngoc Linh ty nhién dang sinh song, so
sanh vai kha nang song sot va sinh trudng cia cay sam Ngoc Linh trong ¢ Vudn
Quéc gia Bidoup - NUi B3, Lim Dong.

3. Y nghia khoa hoc va thyec tién ciia dé tai
3.1. Phwong phap luin ciia dé tai

Qua trinh tai sinh ctia cac mo da biét hoa, phan biét hoa va chuyén thanh mo
non tré, c6 kha nang phan chia té bao va budc vao chu trinh té bao mdi, hinh thanh
co quan [78]. Qua trinh nay chiu su diéu khién ctia nhiéu nhan t6 khac nhau va gdm
ba giai doan chinh la giai doan phan biét hoa; giai doan cam Uing voi cac chat diéu
hoa sinh trudng thuc vat; giai doan phat sinh co quan, hinh thanh chéi.

Hé thong nudi cdy TCL véi dic diém 1a giam s luong té bao trong mau cdy co
¥y nghia quan trong anh huong dén qua trinh phat trién hay cac chuong trinh biét hoa
mo, co quan. Do d6, ing dung hé thong nudi cdy TCL vao viéc tai sinh va nhan giéng
in vitro cay sim Ngoc Linh s& gitip cho mau cdy c6 sy dong nhét vé sinh 1y va di
truyén. T d6, tao ngudn nguyén liéu dong nhat dé nhan giéng in vitro va budc dau
trong sb luong 16n cdy sim Ngoc Linh & cac ving sinh thai thich hop.

3.2. Y nghia khoa hoc ciia dé tai

Pé tai cung cp nhitng dan liéu khoa hoc vé su phat sinh hinh thai tir cac ngudn
mau khac nhau va dudi didu kién chiéu sang 16 gido/ngdy va tdi hoan toan bang k§
thuat nudi cay 16p mong té bao trén ddi twong cdy sim Ngoc Linh.

Xay dung cac chuong trinh phat sinh hinh thai khac nhau nhu mé seo, phoi,

choi va ré tir cdc nguon mau khac nhau.
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Thong qua qua trinh phat sinh hinh thai va diéu kién chiéu sang dé tim ra nguén
mau va diéu kién chiéu sang phu hop nhat cho qua trinh phat sinh mé seo, phoi, chdi
varé.

Tao duoc cay in vitro cé chét luong, kha nang séng sot cao phuc vu cho viée
trong chuyén canh tai NGi Ba (LAm Pong) va ntii Ngoc Linh tai dia ban tinh Quang
Nam.

3.3. Y nghia thue tién cia dé tai

Xac dinh dugc phuong phap tai sinh va nhan giéng hidu qua ddi véi cay sam
Ngoc Linh in vitro bang k¥ thuat nudi ciy 16p mong té bao 13 mot trong nhitng nhu
cAu quan trong nham cung cip ngudn gidng cho viée trong va phat trién loai sim nay
& quy mo 16n, gbp phan luu gitt ngudn gen quy, thay thé ngudn gidng tu nhién dang
déan bj can kiét do khai thac qué mtrc.

4. P6i twong va pham vi nghién ctru cia dé tai
4.1. Poi twong nghién ciru

Déi tuong dugc thue hién trong nghién ciru ndy 1a cac mau 14, cubng 14 va mau
than ré ctia cdy sim Ngoc Linh in vitro 3 thang tudi duoc nudi cay tai Phong Sinh
hoc Phan tir va Chon tao gidng cdy trong - Vién Nghién ciru Khoa hoc Tay Nguyén.
4.2. Pham vi nghién ciru ciia dé tai

Dé tai ap dung k¥ thuat nudi cdy TCL trén cdc ngudn mau khic nhau nhu: 14,
cudng va than ré cia cdy Sam Ngoc Linh duéi diéu kién chiéu sang khac nhau trong
qua trinh phat sinh hinh thai. Ngoai ra, nhitng cdy sim Ngoc Linh c6 ngudn gbc tir
k¥ thuat nudi cdy 16p mong té bao dugc tién hanh trong tai Quang Nam va Lam Pong
dé so sanh kha ning séng s6t va ham luwong saponin so véi ciy trong tu nhién.

5. Nhitng déng gép méi ciia luan an

Nhirng nghién ctru trude day trén dbi twgng sam Ngoc Linh cha yéu 1a phat sinh
hinh thai gian tiép qua mo seo. Diéu nay lam kéo dai thoi gian nuéi cdy va lam giam
hiéu qua kinh té. Viéc irng dung k¥ thuat nudi ciy 16p méng té bao (TCL) vé sy phat
sinh hinh thai trén tit ca cac ngudn mau (14, cudng 14, than ré) trén ddi twong cay sim
Ngoc Linh in vitro, dé tai nay da thu duoc nhitng két qua kha quan vé qua trinh phat
sinh truc tiép phoi vo tinh, chdi, & bat dinh va mo seo tir mau cdy. Pay sé& 1a hudng

di méi hi€u qua trong viéc tai sinh cdy sim Ngoc Linh in vitro.
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- Xéc dinh dugc moi trudng nudi cay thich hgp cho kha ning phét sinh phoi tir
14, tai sinh chdi tir than r& nhdm phuc vu cho vi nhan gidng.

- Pé tai thu duoc 10.000 cay saim Ngoc Linh tir phoi nudi cay in vitro c6 kha
ning phat trién tdt trong diéu kién tu nhién (ving nui Ngoc Linh thudc tinh Quang
Nam va khu vue Cong troi & Vudn qudc gia Bidoup - Nui Ba, tinh Lim Dong)

- Xay dung duoc quy trinh nhan giéng cay sam Ngoc Linh tir ki thuat nudi ciy

TCL va tang kha nang séng sot cua cay tir phoi cd nguon goc tir nudi cay TCL.
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CHUONG I

TONG QUAN TAI LIEU

1.1. Gi6i thiéu vé chi nhin sam
1.1.1. Hé thong phan logi chi nhin sam
Chi nhan sam (danh phéap khoa hoc: Panax) 1a mot chi chira khoang 11 loai
cAy c6 cl phat trién rat chAm thudc ho nhan sdm (Bang 1.1).

Bdng 1.1. Cac loai thudc chi Panax trén thé gigi [131]

Tén khoa hoc Tén thong thwong Ngudn gbc

Panax bipinnatifidus Nhan sdm Himalaya Myanma, Trung

(Himalayan ginseng) Quoc, An D9, Nepal
Panax ginseng C.A.Meyer  Nhan sam (Asia ginseng) Han Quédc
Panax japonicus Nhan sam Nhat ban (Japanese Nhat Ban
C.A.Meyer ginseng)
Panax notoginseng Tam that (Sanchi ginseng) Trung Qudc
F.H.Chen (Yunnan)
Panax pseudoginseng Wall ~Gia nhan sam (Nepal ginseng) Trung Qudc

(Xizang)

Panax quinquefolius L. Sam My (American ginseng) ~ Béic My
Panax stipuleanatus Bai tir (Ye-sanchi ginseng) Trung Qudc
H.T.Tsai et K.M.Feng (Yunnan), Vi¢t Nam
Panax trifolius L. Sam lun (Dwarf, Peanut Bic My

ginseng)
Panax vietnamensis Haet  Sam Ngoc Linh (Vietnamese Viét Nam
Grushv. ginseng)
Panax wangianus S.C.Sun  (Wang's Sanqi) Trung Qudc
Panax zingiberensis Sam Gung (Ginger ginseng)  Trung Qudc
C.Y.Wu et Feng (Yunnan)

Céc loai thudc chi nhan sam da dugc biét dén va sir dung tir rit sém trong y
hoc ¢6 truyén véi tac dung phuc hdi su suy giam chirc ning va dua hoat dong ciia co
thé trd lai binh thuong. Trong do, loai sam dugc biét va st dung nhiéu nhat 13 sam

Triéu Tién, cay thudc bd hang dau cua y hoc c¢d truyén phuong dong. Ngay nay, véi
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cac hiéu biét trén duogc tinh cta cac loai thude chi Panax, ciy sim ngdy cang duogc st

dung rong rai trong y hoc va cac nganh hoa my pham.
1.1.2. Pdc diém thwe vit

Cay nho, cao 30 - 50 cm c6 thé sdng trén 50 nam. CAy mang & ngon mdt vong
4 - 5 14. Cudng la dai, 14 kép chan chim, mép 14 ¢6 ring cwa. Hoa mau tring nhat hop
thanh tan don. Qua hach, mau dé gan hinh cdu. R& ct phan thanh nhiéu nhanh giéng
nhu hinh ngudi nén c6 tén 1a nhan sam. Cay moc hoang dai va duoc trong ¢ dong bac
Trung Qudc, Triéu Tién, Nga [87].

1.1.3. Thanh phin héa hoc

Thanh phan chinh 13 saponin triterpenoid tetracyclic nhém dammarane goi
chung la ginsenoside. Phan aglycon 1 protopanaxadiol va protopanaxatriol.

Trong ré nhan sdm con c6 saponin véi aglycon 13 acid oleanolic: Ginsenoside
Ro (acid oleanolic) + 2 glucose + acid glucuronic).

Céc thanh phan khac: Hop chét polyacetylen, tinh dau 0 - 0,5%, 25% vitamin
B1, B2, cac phytosterol 0,029%, glycan.

La cling ¢6 chira saponin loai dammarane la ginsenoside-Rbz, -Rba, -Rc, -F2,
-Re, -Rgs, -F1, Fs.

1.1.4. Gid tri kinh té va y hoc ciia cdy nhin sam
1.1.4.1. Gia tri kinh té

Tir hang nghin ndm nay, nhan sam ludn 13 cay thubc cb truyén hang dau cua
phuong Pong. Nhan sam c6 gia tri rat cao, trong nhitng giai doan thi truong phat
trién, chi mét minh Trung Quéc da thu trén 12 triéu USD mot nam. Thi trudng cua
nhan sim dang md rong vé phia tiy va hira hen mot ngudn lgi 16n hon nita. Nam
1993, Hoi déng Thyc vat My (American Botanical Council) da théng ké co6 khoang
trén 500 san pham nhan sim thuong mai luu hanh & thi trudng Bic M.

Chéu A ciling nhap khau sim My véi sb luong 16n. Nam 1997, My xuit khau
hop phap sang Chau A 527.547 kg sam trong va 22.929 kg sim hoang di. Dén nim
1998, My d3 xuit khiu gan 2 triéu kg. Luong sim My san xuit tong cong ctia Canada
cling 1én dén 4.615.000 kg. Gia cia ré saim My ¢ thi truong 13 20 - 45 USD/Kg.

1.1.4.2. Nhdn sém trong y hoc ¢ truyén

Nhéan sam dung lam thude bo: tri cac ching bénh nhu tu am, kién ty, dudng

huyét, b6 khi, lam den toc, lam chic ring, gia ting tudi tho; dung 1am thudc giai doc:
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tri cac ching bénh nhu ti€u doc va dung diéu tri: bénh tim, hd hép, bénh gan, tiét niéu,

dau bung, thap khop, tai, mii, hong [2].
1.1.4.3. Nhdn sam trong y hoc hién dai

Duoc chat chinh ciia nhan sam Panax ginseng C.A. Meyer Ia ginsenoside
(triterpenic dammaranic saponin). Hai nhém ginsenoside chinh la Rb va Rg ¢ nhém
20(S) — protopanaxadiol va 20(S) — protopanaxatriol 1a nhém sapogenin. Ginsenoside
chinh ctia nhém Rb 1a Rbsi, Rbz, Rc va Rd. Ginsenoside ciia nhém Rg 1a Re, Rf va
Rg:. Trong d6, hai ginsenoside quan trong nhét 1a Rbs va Rga [114].

Ginsenoside nhom Rb va Rg ¢ nhitng tinh chat duoc Iy khac nhau, doi khi d6i
1ap nhau. Do d6, can phan tich chinh x4c thanh phan dugc chat dé xac dinh chinh xac
tac dung y hoc khi dung diéu tri. Trong y hoc hién dai nhan sdm thé hién cac tac dung:
tang luc, hoi phuc sirc, thé hién tac dung ddi v6i hé than kinh trung wong, cai thién tri
nhd, chong stress, giai lo 4u va chong tram cam, chdng oxy hoa va chong 130 hoa, bao
vé gan, diéu hoa mién dich, chéng ung thu, ha glucose huyét, giam dau, giai ddc.

1.1.5. Tdc dung dwoc Iy ciia sam Triéu Tién (Panax ginseng C.A. Meyer, Korean
ginseng)

Nhan sam da dugc st dung hon 2000 nam ¢ Han Qubc, Trung Quéc, Nhat Ban
va cac nude Pong A nhu 12 mét vi thude v6i danh xung 13 “King of medicines” (vua
clia cac phuong thudc). Hong sam Triéu Tién (Korean red ginseng) duoc cong nhan
1a thwong pham c6 pham chat tot nhét ctia sim Triéu Tién so v6i Bach sam Triéu Tién
(Korean white ginseng) voi qui trinh ché bién dua trén ba tiéu chi dé dam bao hiéu luc
va d¢ an toan cao: (1) gia tang cac tac dung dugc 1y nhu tac dung khang ung thu, (2)
chéng oxy hoa cua Héng sam manh, giam thiéu tac dung phu hay doc tinh, (3) cac ché
pham co thé bao quan dugc trong thoi gian dai.

Nhirng nghién ciru vé dugce 1y thyc nghiém ctia Hong sam Triéu Tién di duoc
tién hanh tir thap nién 60 & Han Qudc. Nhirng nghién ctru vé& hoa hoc da phan lap tur
Hong sam Triéu Tién thu duge 30 ginsenoside khac nhau, cac polysaccharid, protein
6n nhiét, cac hop chét phenolic, cac polyacetylen, ... Nhitng dic diém da dang vé hoa
thuc vat d3 gop phan lam phong phi tac dung dugc 1y ciia Hong sam Triéu Tién. Mdi
ginsenoside d3 dwoc chimg minh co tac dung hiép luc va ddi khang voi cac
ginsenoside khac. Mic du, Hong sam Triéu Tién da c6 hon 2000 nam kinh nghiém str
dung nhung nhitng minh ching bﬁng khoa hoc hién dai vé cac tac dung tri li€u cua

Hong sam Triéu Tién van con l1a nhitng bi mat can kham pha.
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Y hoc ¢6 truyén Phuong Déng di chirg minh Hong sam Triéu Tién dong vai

trd quan trong trong viéc dy phong va diéu tri nhitng bénh 1y man tinh, can diéu tri dai
ngay nhu bénh tiéu duong, ung thu, bénh xo v& dong mach, huyét khdi, cao lipid
mau, cao huyét ap, thiéu ning tuan hoan nio...., tic dung ting cudng thé luc va gia
tang strc dé khang khong dic hiéu cua co thé. Y hoc hién dai da ching minh Hong
sam Triéu Tién duy tri hé than kinh trung wong, h¢ noi tiét va hé mién dich. Tuy céc
tac dung tri liéu ciia Hong sam Triéu Tién khong dién hinh va twong d6i yéu so véi
cac thudce dic tri tAy y nhung it gy tac dung phu khi st dung dai ngdy, nhit 1a &
nhimg d6i twong bénh nhan cao tudi 13 wu diém ctia Hong sdm Triéu Tién.
1.2. So' lwge vé cAy sam Ngoc Linh (Panax vietnamensis Ha et Grushv.)
1.2.1. Nguon géc va lich sir phat trién

Cay sam Ngoc Linh 13 cay thudc gidu ctua ddng bao dan toc Xé Pang song trén
ving nui cao thudc hai tinh Kon Tum va Quang Nam, than thao séng dan xen trong
quan thé thuc vat da dang ving rimg nti hiém tré, lanh va may mu gan nhu quanh
nam, khong c6 dan cu.

Niam 1973, doan diéu tra duoc liéu Ban Dan Y khu 5 do dugc s¥ Pao Kim
Long va Nguyén Chau Giang huéng dan da phat hién duoc mot loai Panax moc thanh
quan thé & d6 cao 1800 m tai ving Pik Lay, huyén Pik T, tinh Kon Tum va dit tén
1a “sam DOt tric” véi tén khoa hoc so bd xac dinh 1a Panax articulatus L., ho nhan
sam (Araliaceae).

Niam 1974, qua bao cao cia dugc sy Nguyén Thoi Nham vé két qua phan tich
so bo thanh phan héa hoc ciy sam K5 so véi cdy sam Triéu Tién va sim Tam that.
Khu ay khu 5 d3 cho bao vé chit ch& ving sim ndy va ciing tir diy sam K5 duoc sir

dung dé chira bénh c6 hiéu qua cho cac thuong bénh binh, can bd va nhan dan.



Phan loai
Gioi  : Plantae
Nganh : Magnoliophyta
Lép  : Magnoliopsida
Bo6 - Apiales

Ho . Araliaceae

Chi : Panax

Loai : Panax vietnamensis Ha et
Grushv.

Hinh 1.1. Cay sam Ngoc Linh

Trai qua hon 30 nam, sam K5 con goi la sim Ngoc Linh hay sim Vi¢t Nam,

mot loai sim dic hitu ctia nudce ta da duoc thé gidi biét dén véi tén khoa hoc 1 Panax
vietnamesis Ha et Grushv. (Dung va Grushvisky, 1985) va da xac dinh than ré va ré
cu sam Viét Nam chira 52 saponin triterpen trong d6 ¢6 26 saponin véi tong sé ham
luong 12 10,82% [62]. So véi 3 loai sam quy nhat thé gisi thi sam Triéu Tién chi c6
25 saponin véi tong sé ham luong 1a 3,52%, sdm My chi ¢d 14 saponin véi ham
lugng 3,83%, sam Trung Quéc c6 23 saponin voi tong s6 ham luong l1a 4,87%.
Saponin tritepen 1a thanh phan héa hoc quan trong nhit cua sam, tao nén cac tac
dung chi yéu cua sam. Ngoai ra, n6 c6 7 hop chat polyacetylen cd tinh khang khuan
va khang ung thu, 17 acid béo dac biét 1a acid béo khong no nhu: oleic (13,26%),
linoleic (40,04%) va linolenic (2,61%), 18 acid amin trong d6 c6 du 8 acid amin can
thiét cho co thé va céc acid amin chdng 140 hoa té bao co ty 1é rat cao va con c6 20
nguyén tb da vi luong [132].
1.2.2. Hinh thai tharc vat

Sam Ngoc Linh 1a loai cay than thao séng lau nam, than r& c6 sco va cac dot
do than khi sinh rung hang nam d¢ lai, cao khoang 40 - 100 cm. Loai sdm nay bat
dau xuat hién ¢ d6 cao 1.500 m tré 18n so véi muc nudc bién. Tu 1.700 - 2.000 m,
cdy moc tap trung thanh quan thé doc bd sudi, c6 do am trén 80%, dat nhiéu mun
hiru co, dudi tan rirng hon giao gitra la rong va la kim.

Than r&: than ré nac, duong kinh 1 - 3,5 cm, chiéu dai tuy theo s6 nim sinh
truong, mau vang nhat hay vang dat, co nhiéu dot, mang nhitng vét seo do than lui

hang nam dé lai, mdi vét twong dwong v6i 1 ndm tudi. Than r& mang nhiéu ré con
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va nhitng vét nhan doc, mui thom nhe, vi dang hoi ngot.

R& cii: ré ca nam cudi than r&, dang con quay, hinh try, déi khi c6 dang hinh
ngudi, mau vang nhat, mang nhiéu ré con va c6 van ngang. Cay sam trong c6 ré cu
phat trién hon va thuong c6 3 dang: dang cu ca rot, dang con quay va phd bién nhat
la dang mét bé cu.

Than: than moc thiang dung, mau xanh hoic hoi tim, duong kinh 5 - 8 mm,
thuong rui di hang nim sau mua sinh treéng. Than ré ¢ thé phan nhanh nhiéu lan
va hinh thanh mét bui sim nhung rat hiém.

L4: 14 kép hinh chan vit, moc ¢ dinh than. Cudng 14 kép dai 2 - 12 cm, mdi 14
kép thuong cd 5 14 chét hinh trang nguoc, hinh miii mac hoic hinh bau duc, mép
khia ring cua, dau 14 nhon, géc 14 hinh ném. Gén 14 hinh 16ng chim, thuong c6 10
cap, gan phu hinh mang. Phién 14 mau xanh luc, manh, d& rach, c6 nhiéu l1dng cang
dai 1 - 2 mm, mat dudi it hon.

Hoa: hoa dang cum, thudng xuat hién & cay cé 3 14 kép tro 18n. Mdi cum hoa
c6 50 - 120 hoa, cuéng dai 1-1,5cm. Hoa mau vang luc nhat, duong kinh 3 - 4 mm,
gom 5 14 dai hop thanh hinh chuéng, 5 canh hoa, 5 nhi mau tring. Bao phan hinh
xoan, dinh lung, dia hoa hoi 16i. Bau cao 1 - 1,5 mm, ¢ 2 14 noan, nhung thudng
chi ¢ 1 14 nodn phat trién. Mua hoa thay doi theo ving nhung thuong bat dau tir
thang 4 dén thang 6.

Qua: moc tap trung ¢ trung tam cua tan 14, dai d6 0,8 - 1 cm va réng khoang
0,5 - 0,6 cm, sau hai thang bt dau chuyén tir mau xanh dén xanh thim, vang luc qua
mong, khi chin nga sang mau d6 cam v&i mot chAm den khong déu & dinh qua. Mdi
qua chtra mot hat, mdot $6 qua chtra 2 hat va sb qua trén cay binh quan khoang 10 dén
30 qua. Chu yéu hat dang hinh than, mét s6 it qua hinh cau det chira 2 hat. Trong
luong trung binh cta mét qua la 275 mg va mot hat la 75 mg. Mua qua tur thang 7
dén thang 9. O trién phia déng Ngoc Linh thudc tinh Quang Nam, mua ra hoa két
qua c6 thé cham hon 1 thang so véi cac viing & trién phia tay tinh Kon Tum [7].

Vao dau thang 1 hang nam, sdm xut hién chi mdi. Cudi thang 10, phan than
khi sinh tan lui dan, 14 rung, dé lai mot vét seo & dau cli sim va cay bat dau giai doan
ngu dong hét thang 12. Khi thu hoach, chi nén thu nhén céc cu tir 3 tudi trg 18n, tot

nhat 13 trén 5 tudi. Mula dong cling 1a mua thu hoach tét nhat phan than ré cia sam.



1.2.3. Phan bé

Pén nay, sam Ngoc Linh méi chi phét hién duoc duy nhat ¢ ving ndi Ngoc

Linh thugc hai tinh Quang Nam va Kon Tum. DAy ciing 14 gidi han xa nhat vé phia
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Nam (& 15° vi tuyén Bac) cia ban d6 phan bé chi Panax L. trén thé gidi.

Ngoc Linh la day nui cao thir hai caa Viét Nam, cé toa do dia ly tir 107°50° -
108°7’ kinh tuyén Péng va tir 15°0° - 15°10° vi tuyén Béc, dinh cao nhat 1a Ngoc
Linh cao 2.598 m. Nhiing diém trudc day c6 saim Ngoc Linh moc tu nhién tir d6 cao
khoang 1.500 m dén 2.200 m, cha yéu tap trung ¢ 1.800 - 2.000 m, thudc dia ban
cua huyén Pak To (tinh Kon Tum) va Tra My (tinh Quang Nam). V& gidi han ciing

nhu phan b cua lodi sam nay & ndi Ngoc Linh hién nay da c6 nhiéu thay doi [7].
1.2.4. Thanh phan hoé hec

Thanh phan hoa hoc co ban va c6 tinh chat chung nhat trong phén trén va dudi

mit dat ciia sim Ngoc Linh dugc trinh bay trong bang sau:

Bdng 1.2. Thanh phan hoa hoc chung trong sim Ngoc Linh

Thanh phan khio sat

B¢ phan

Tai liéu tham khao

Than reé va reé cua

La va cong

(%) than (%)
Do am 7,81 9,27
Do tro toan phan 7,80 8,45
Do tro sunfat 8,13 -
bJ tro khong tan 1,73 0,46
Acid amin ty do 1,19 (18 chat) -
Lipid 5,68 -
Acid béo 0,53 (14 chét) -
Puong tu do 6,19 -
Duong 26,77 -
Tinh bot 2,64 -
Tinh dau 0,05-0,10 -
Vitamin C 0,059 -
Hop chat steroid
[-sitosterol + -
daucosterin
Ham luong chat tan
trong Me%H (%) 39,96 15,44
Saponin toan phan 15,75 9,0-12,66

[57, 58, 59, 60]
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Hinh 1.2. Mot s6 dac diém hinh thai thuc vét cia Sam Ngoc Linh

1.2.4.1. Thanh phan hop chit saponin
v’ Phan dudi mat ddt (than ré va ré cii)
Hop chat saponin duoc xem 1a thanh phan hoat chét chu yéu cua cay sam Ngoc
Linh ciing nhu cac loai sim khéc trén thé gidi. Khi phan tich cic hop chat héa hoc ré
¢t sam Ngoc Linh chira t6i 50 saponin (sdm Triéu Tién c6 khoang 25 saponin) va
nhirng két qua nghién ctru méi nhét cho thiy danh sach saponin ctia sim Ngoc Linh
1én tdi 52 loai bao gdm 26 saponin d3 biét va 26 saponin ¢ cu trac méi dugc dit tén

la vina-ginsenoside (VG) -R1 dén -R25 va 20-O-Me-G-Rh; [57].
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Céc saponin dammaran duoc xem 14 hoat chit quyét dinh cho cac tac dung

sinh hoc ¢6 gié tri ctia sdm Triéu Tién cling chiém mat ty 1¢ rat cao vé ham luong va
s6 lwong trong thanh phan hop chit saponin cta sim Ngoc Linh (50/52 saponin phan
1ap duoc). Trong d6 cac saponin dan chét ctia 20(S)-protopanaxadiol gdm 22 hop chat
v6i dai dién chinh 13 ginsenoside-Rb1l, -Rb3, -Rd. Cac saponin dan chat cua
protopanaxatriol gdm 17 hop chit véi cac dai dién chinh 13 ginsenoside-Re, -Rgl,
notoginsenoside-R1. C4c saponin ¢ cau tric occotillol gdm 11 hop chat véi cac dai
dién chinh la majoside-R1 va -R2 [7].

Theo Yamasaki (2000), cac hop chét saponin méi ctia siam Ngoc Linh ¢6 mot
s6 dic diém dang cha y nhu sau [125]:

VG-R1 va VG-R2 1a saponin ocotillol c6 nhém acetyl trén chudi dudng & C-6.

VG-R3 1a chat duy nhat thiéu nhom -OH tai vi tri C-12 trong tét ca cic saponin
dugc phan 1ap tir loai nay.

VG-R4 1a m6t saponin dan chat cta 20(S)-protopanaxatriol c6 mang mot trong
hai chudi duong & C-3, trong khi cic saponin ndy dugc tim thay trudc diy chi mang
cac chudi duong & C-6 va C-20, hodc C-6 va C-12.

VG-R5 va -R6 13 hai saponin chira cau ndi a-glycoside hiém gip trong tu
nhién. VG-R7 la G-Rd xylosyl hoa.

VG-R8 mdt mach, lién két doi co hudng tai -OH ¢ C-25. Cau triic nay c6 diém
tuong dong voi majonoside F4, 3-O- va 20-O-dip-d-glucoside trén cling mot nhom
aglycone. VG-R9 ciing lién két doi c6 hudng tai C-36 va ciu tric twong ddng voi
majonoside-F1.

VG-R10, -R12, -R13, -R14, -R15, -R16, -R17, -R19, -R20, -R21 la céac
saponin c6 cdu triic aglycon méi. VG-R13 1a mét glycoside dau tién phét hién trong
mot loai Panax ¢ aglycon 1a dammarenediol. Chat nay 1a mot chét trung gian trong
qua trinh sinh tong hop cua 20(S)-protopanaxadiol va 20(S)-protopanaxatriol [7].

v’ Phan trén mdt dat (than va ld)

C6 19 saponin dammaran d3 dugc phan 1ap tir phan trén mit dat ctia saim Ngoc
Linh, bao gém 11 saponin da biét va 8 saponin c6 cau tric méi duge dat tén 1a
vinaginsenoside-L1 dén -L8. Khac véi phan dudi mat dat, cac saponin din xuit cla
20(S)-protopanaxadiol chiém ty 1¢ rat cao trong thanh phan saponin tir phan trén mat

dat, dai dién chinh la notoginsenoside-Fc, G-Rb3, N-Fe va VG-L2. Cac saponin
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20(S)-protopanaxatriol gdbm P-RS1, G-Re va G-Rgl vdéi ty 1& thap. Ngoai ra, con c6

céc saponin c6 cau truc ocotillol v6i dai dién chinh 1a VG-R1 nhung chiém ty 1¢ thap.
1.2.4.2. Cdc thanh phan khéc

Polyacetylene: 7 hop chét polyacetylene da duoc phan 1ap ¢ phan doan it phan
cuc tu phén dudi mat dit cua sim Ngoc Linh.

Acid béo: 17 acid béo tir 8 - 20 cacbon, trong d6 chiém ty 18 16n nhét 13 acid
linoleic (40,04%); acid palmitic (29,62%); acid oleic (13,26%); acid stearic (4,48%)
va acid linolenic (2,61%).

Acid amin: 18 acid amin di dugc xac dinh. Thanh phan nay gdom du 8 acid
amin can thiét cho co thé, mét sb acid amin c6 ty 1€ rit cao nhu arginine 46,66%,
lysine 17,90% va tryptophan 10,20% da dugc xac dinh c6 tinh chéng 130 hoa té bao.

Cdc nguyén t6 vi lwong va da lwong: 20 nguyén t6 vi luong va da lugng cta
phﬁn dudi mit dat sam Ngoc Linh da dugc xac dinh, trong d6 bao gém mot sd cac
nguyén t c6 tac dung sinh hoc nhu K, Na, Mg, Mn, Cu, Fe, Co, Zn, Se.

1.2.5. Cac tac dung cua sam Ngoc Linh

Tdc dung 1én hé than kinh trung wong: sim Ngoc Linh liéu thap c6 tac dung
kich thich than kinh, 1am tang hoat dong van dong va tri nhd, nhung lidu cao lai tc
ché than kinh.

Tdc dung chong tram cam: sim Ngoc Linh c6 tac dung chéng trim cam ¢ liéu
ubng mot 1an 200 mg/kg hodc lidu 50 - 100 mg/kg ding trong 7 ngay & chudt trang;
majonosid-Rz tiém mang bung co tac dung chdng trim cam ¢ ca 3 liéu 3,1; 6,2 va 12,5
mag/kg [7].

Tac dung tang sinh lyc: Sdm Ngoc Linh ¢6 tdc dung tang sinh lyc trong thi
nghiém chudt boi, lam tang sinh lyc chéng lai sy mét moi, gitp phuc hdi ste luc [7].

Tdc dung sinh thich iing (adaptogenesis): Trong stress vat 1y, cho chudt tring
ubng sam Ngoc Linh liéu 100 mg/kg co tac dung 1am ting kha ning chiu dung cta
chudt ddi véi nhiét do cao (37 - 42°C) va nhiét do thap (-5°C), lam kéo dai thoi gian
sdng thém cia chudt thi nghiém.

Trong stress co 1ap, chudt tréng dugc nuoi riéng tung con trong 4 tuan, thoi
gian nga khi tiém natri barbital giam di 30%. Sam Ngoc Linh liéu udng 50 - 200
mg/kg hodc hoat chit majonosid-R> tiém mang bung liéu 3,1 - 12,5 mg/kg lam cho

thoi gian ngu trd lai binh thuong [7].
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Tdc dung chong oxy héa: Trén thi nghiém in vivo dung dich ni cia mé nio,

gan va phan doan vi thé gan ctia chudt trang, saponin sim Ngoc Linh & nong d6 0,05
- 0,5 mg/kg c6 tac dung chéng oxy hoa, wc ché sy hinh thainh MDA (malonyl
dialdehyde) 14 san pham cua qua trinh oxy héa lipid mang sinh hoc [126].

Tac dung kich thich mién dich: Bt chiét sAm Ngoc Linh liéu uéng 500 mg/kg
va majonosid-R; tiém trong mang bung c6 tac dung 1am ting chi sé thue bao trong thi
nghiém in vitro va in vivo ¢ chudt tring. Dung liéu E. coli gdy chét chuét tring. Néu
két hop duing sdm va majonosid-Rz véi liéu nhu trén s& 1am ting ty 1& chudt séng sot.
C6 1& do thude co tac dung lam ting dai thuc bao di véi E. coli [126].

Tdc dung phuc hoi mdu: Trong thi nghiém lam giam hong cau va bach cau ¢
dong vat thi nghi¢m, sdim Ngoc Linh c¢6 tac dung lam phuc hoi s luong héng cu va
bach cau da bi giam [1].

Tdc dung dwoc Iy khdc: Sam Ngoc Linh con ¢6 tac dung ting cudng noi tiét t6
sinh duc, diéu hoa hoat dong cua tim, tac dung chéng tdng cholesterol mau, tic dung
bao vé gan khoi cac yéu té gy doc d6i voi gan [1].

1.2.6. Djc tinh
1.2.6.1. Ré va than ré

Doc tinh cdp: dong vat thir nghiém dugc cho uéng voi lidu toi da co thé bom
duoc qua kim nhung khong gay chét sau 72 gio quan sat Dmax 13 34 g/kg thé trong (bot
chiét sim Ngoc Linh) va 10,6 g/kg thé trong (saponin toan phan sim Ngoc Linh). Do
d6 khong thé xac dinh dugc LDso duong udng cta sim Ngoc Linh (LDso: lidu 1am
chét 50% sb dong vat thir nghiém trong diéu kién nhat dinh).

Doc tinh ban truong dién: sim Ngoc Linh thé hién do an toan khi sir dung dai
ngay. O cac liéu ubng tuong dwong véi 1/10, 1/20 va 1/40 clia Dmax sau mot thang sir
dung, bot chiét sam Ngoc Linh khong lam thay d6i vé mat sinh hoc céc chi tiéu vé
huyét hoc va sinh hod gan, than so vé6i 16 d6i chimg udng nuéc cat.

1.2.6.2. Thanva la

Liéu t6i da cta cao chiét 14 sdm c6 thé bom dugc qua kim ma khong gay chét
chudt sau 72 gid quan sat Dmax 12 30 g/kg thé trong chudt va khong xac dinh dugc
LDso. Liéu Dmax ctia cao chiét 14 sim twong duwong v6i Dmax ctia bot chiét ré sam.

Nhitng nghién ctru trén cho thay, sim Ngoc Linh khong chi thé hién cac tac
dung ti€u biéu cua ho Araliaceae ma con thé hién mot s tac dung dac hitu so voi sdm

Triéu Tién va mdt sO loai sam khéc nhu tac dung giai lo au, tdc dung chong tram cam,
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tac dung chdng oxy hoa,... Majonoside-R2, hop chit c6 ham luong cao nhét trong

sam Ngoc Linh duoc x4c dinh 1a mét hoat chat quan trong quyét dinh nhiing tac dung
duoc 1y dac hiéu ctia sam Ngoc Linh. Co thé khfmg dinh, sam Ngoc Linh 1a mdt loai
duogc li¢u quy khong chi cua Viét Nam ma con cua ca thé gioi, can duoc bao ton va
nhan giéng. Viéc tng dung cong nghé sinh hoc vao nhan gidng ciing nhu sinh khoi
saim Ngoc Linh 13 mot hudng phat trién ddy trién vong va rit dang quan tim.
1.2.7. Gid tri kinh té ciia sam Ngoc Linh

Céc cong trinh nghién ctru duge 1y va 1am sang cho thdy, sim Ngoc Linh c6
nhiing tic dung rat giéng Nhan sam. Gan day, cac thr nghiém duoc 1y cho thay
majonosid-R2, saponin chil yéu ctia sim Ngoc Linh, c¢6 tic dung chong stress va 13
mot chat xuc tién chdng ung thu quan trong. Ngoai ra, chiung con ¢ nhiéu tic dung
khac nhu kich thich hoat dong than kinh va tri nhé & liéu thp, chéng tram cam, ting
sinh lyc, chdng oxy hoa, ting cudng sitc dé khang, tac dung phuc hoi méau, ting
cuong noi tiét t6 sinh duc, diéu hoa hoat dong cua tim, tac dung chéng tdng
cholesterol mau, tac dung bao vé gan khoi cac yéu td gay doc [1]. Theo s lidu phong
van va két qua diéu tra cho thay 1 kg sam tuoi hién nay c6 gia trén 20 tridu dong,
nhitng lic khan hiém c6 thé 1én téi 30 - 40 triéu dong/kg. Theo tinh toan so bo néu
trong 1 ha sdm sau 8 ndm sé& thu loi nhudn trén 2 ty déng/ha.

1.2.8. Tinh hinh trong cdy sim Ngoc Linh
1.2.8.1. Hién trang va tiém nang ciia cdy sam Ngoc Linh

Dé bao vé va phat trién cdy thudc quy ndy ciing v6i mét sb cay én doi khac, Uy
ban Nhan dan tinh Quang Nam da cho thanh 14p trai dugc liéu Tra Linh nam 1979.
Tinh dén thang 4 ndm 1987, trai da thu dugc 53,3 kg than ré, tréng duoc 81.000 cay.
Pén thang 9 ndm 1992, trai da c6 100.000 cay. Tir nam 1985, trai di ap dung cac bién
phap bén phan va chim soc dé ting ning suat than ré, ting ty 16 ndy mam, ting ty 16
cay sébng. Nam 1995 di tién hanh nhan giéng cay bang lai hitu tinh va vo tinh. Két qua
budc dau 1a sé lugng hat ddu va thu dugc trén mot cdy saim da ting tir 6,7 hat 1én 10,2
hat. Ty 1€ ndy mam cua hat gieo trén nén dat dat 75% nho cach chon hat tot & nhirng
cay trén 1 nam tudi khoé manh. V& nhan giéng vO tinh, trai da chon cach wom doan
dau cta than ré trong tai polyethylen va wom doan than ré trén mat dat. Két qua budc
dau cho thay, ty 1¢ séng va dam chdi ciia doan dau than ré ciy sam 1a 65%. Bang cach

nhan gidng hitu tinh va vo tinh, trai dugc liéu dd c6 223.000 cay con [34].
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Niam 1995, Sé Khoa hoc Cong nghé va Moéi truong tinh Quang Nam di dau tu

nghién ctru cac bién phap k¥ thuat nham bao vé va phat trién cdy saim Ngoc Linh voi
tong kinh phi du tu 563 triéu dong. Tuy nhién, do thién tai va cac yéu td sinh thai bat
lg1 nhu chim choc, con trung, cac loai gam nham nén md hinh wom giéng va mo hinh
vuon sam trong dan bude dau khong dat chi tiéu sé luong dé ra.

Nam 2003, vién Duoc liéu Ha Noi phéi hop v6i s¢ Khoa hoc Cong nghé va
Moi truong Kon Tum thyc hién du 4n ving trong cay sam Ngoc Linh. Cay sam duoc
trdng tap trung & xa Ngoc Lay, huyén Dik T6. Ning sut hang nim uéc tinh khoang
50.000 cay. Tir dy 4n, Kon Tum d x4y dung mot vuon giong trén 1 ha tai huyén Dik
T6. Trong hai nim 2003, 2004 s6 cdy gidng nay da cho thu hoach 27.000 qua, dap
g yéu cau san xuat thanh cong trén 10.000 cdy sam gidng, chuyén giao trén 13.500
ciy sam giong cho dong bao dan tdc thiéu s trong thir nghiém. Tir két qua cta du an,
cubi nim 2004, Chinh phu di dong y cho tinh Kon Tum trién khai tiép tuc dy an bao
t6n va phat trién cdy sam Ngoc Linh dén nam 2014, v6i tong kinh phi thyc hién x4p xi
10 ty dong.

Hién nay, UBND tinh Quang Nam d3 phéi hop véi Vién Dugc liéu — Bo Y té
va Trung Tam phat trién sam Ngoc Linh va Duoc liéu Quang Nam thudc So Y té,
UBND huyén Nam Tra My béo ton va phat trién duoc khoang gan 70 ha vuon sam
(dién tich udce tinh); Tram Duoc liéu Tra Linh da tréng duoc trén 10 ha vuron sam tai
dia ban xa Tra Linh huyén Nam Tra My (Hién nay con lai 7,2 ha theo kiém ké ban
giao). Trai gidng Tak ngo trong khoang 1 ha; dién tich con lai do nhan dan trong phan
tan. S6 luong cay hién c6 khoang 653.500 cay.

Nim 2015, tinh Quang Nam d3 dua ra nghi quyét s6 194/2015/NQ-HDPND vé
quy hoach béo t6n va phat trién saim Ngoc Linh trén dia ban huyén Nam Tra My giai
doan 2016 - 2020 va dinh huéng dén nam 2030 véi tong sb vén hon 34 ti va thuc hién
trong dén nam 2020 1a trén 600 ha.

Sam Ngoc Linh 1la mét dugc liéu quy va co gia tri kinh té cao, can thiét ung
dung nhimng k¥ thuit méi trong san xuit dé nang cao gia tri thuong mai, xay dung
thuong hiéu sim Ngoc Linh trén thi truong thé gidi. Trong d6, budc dau tién 1a hién
dai hoa viéc canh tac. Trong nhiéu bién phap, nuoi cﬁy mo la mdt ky thuat tién tién co
thé ing dung t6t cho san xuat san pham sam Ngoc Linh.

1.2.8.2. Cdc khu viee trong cdy Sam Ngoc Linh

Hién nay, hai tinh c6 khu vuc trong va phat trién cdy sim Ngoc Linh d6 1a
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Quang Nam va Kon Tum. O Quang Nam tir nim 2004, cay sam Ngoc Linh di duoc

dem trong tai cac thon 2, 3 va thon 4 x4 Tra Linh, huyén Nam Tra My. Hién nay da
dugc nhan dan trong ving va Tram dugc liéu Tra Linh thudc Trung tdm bao ton
sam Ngoc Linh va Duoc liéu tinh Quang Nam di trong thanh cdng sam Ngoc Linh
dudi tan ring tai khu vuc 7 thén thuoc 3 xa la Tra Linh, Tra Nam va Tra Cang
huyén Nam Tra My, cdy sam sinh truéng, phat trién tdt, c6 thé nhan rong trén thyc
té trong vung, riéng 3 thdn tai xa Tra Linh dd c6 mot sb dién tich trong Sam cho thu
hoach véi chat lwgng sam twong ddi tét. Tai Kon Tum c6 1am trueong sim Ngoc Linh
v6i chdt sim dong tai xa Miang Ri, huyén Tu Mo Rong ddy 1a khu vuc trong sim nam
trong du an bao ton cdy sam Ngoc Linh ciia chinh phit do Cong ty du tu phat trién
1am nghiép, cong nghiép va dich vu Pak T6 quan 1. Ngoai ra, ¢ hai tinh ndy con co
cac diém trong tu phat ctia ngudi dan.

Cac khu vuc tréng sam duoc goi la chdt sam, noi dugc phan cong bao vé
24/24. Ngoai nguoi bao vé, con c6 cac phuong tién rao, chong, biy sap,... dé chong
tha ring, chim, cac loai gdam nhim va chong mét cap sam.

1.2.8.3. Cham soc va bao vé

Cong viéc cham soc chu yéu 1a phit 14 chong x6i 16 ¢ nhitng noi tan rimg khong
che kin, bdi thém 16p dat man hitu co, 1am c6 dinh ky, vun x61, sua lai luéng,. ..Viéc
bon phan hitu co, NPK,...thi chua dugc thuc hién do dic diém dja hinh tré ngai cho
viéc van chuyén ciing nhu khé khan vé mat kinh té. Vao mua kho, nude duge dan tir
ngudn khe sudi tudi cho ciy dé chong han.

T6 chiic truc gac 24/24 dé bao vé. Vao mua qua, cong nhan dit bay chudt va
1am cac 16ng tre c6 ludi dé bao vé qua. Tuy nhién, cic bién phap nay khong hoan toan
hiru hiéu va khong triét dé nén lugng qua bi chudt va séc pha hoai rat nhiéu [26].

1.2.8.4. Sau bénh hai cdy sam Ngoc Linh

Cay sam c6 kha ning chéng siu bénh kha tot. Thinh thoang cdy sdm bj sdu dn
1a nhung khong nhiéu. Bénh pho bién nhét 12 bénh ri sat, thudng xuat hién vao thang
6 va rd vao thang 9. Bénh thdi c6 ré xuat hién vao cac thang trong nim nhung khong
nghiém trong. Cay dang tuoi tot bdng héo rii, dao 1én thdy phan ci, ré nhiin dan. Bénh
vang 14, quin 14 thuong xudt hién ¢ nhitng ludng nhan nhiéu anh sang mat troi.
Nhirng cdy moc & noi nay thuong khong cao khoe bang nhitng noi ¢ anh sang yéu

nhung cho qua to va hat chic [26].
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Hinh 1.3. Khu vuc phan bé va sy sinh truong va phaét trién cua cay sam Ngoc Linh.
a: lang cua ngudi Xé Pang dudi chan nui; b: hé sinh thai rirg trén dinh Ngoc Linh;
c: hé sinh thai dudi tan rung; d: khu vuc trong sim dudi tan ring; e: cay sam Ngoc
Linh méi trong 2 thang tudi; f: cAy sam 1 ndm tudi; g: cdy sdm 3 nim tudi; h: cay
sim 7 nam tudi; i: cAy sim trudng thanh di cho qua; j: ci sam thu hoach.

1.2.9. Tinh hinh nghién civu vé sém Ngoc Linh
Trén thé gi6i, hau hét cac nghién ctru duoc tién hanh trén cac dbi tuong thudce
chi Panax chu yéu tip trung vao cidy Nhan sim (Panax ginseng). Phdi vo tinh nhan
sam dd dwoc cam tng thanh cong trén moi truong truc tiép tir ré [48], 14 [119], 14

mam [50], phéi hop tir [51] hodc gian tiép qua trung gian mé seo dwgc cam ung tir
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nudi cdy chdi hoa [112]. Nghién ctru phat sinh phéi vo tinh nhan sdm trong moi

treong 1ong cling dugc thuc hién bdi Claire va cong sy nam (2000) [53].
Gorpenchenko va cong su (2006) d3 nghién ciru chuyén gen rolC nhd vi khuén
Agrobacterium rhizogenes dé thu nhin nhitng dong mé seo c6 kha ning phét sinh
phdi vo tinh [68]. Nhiéu phuong phap khac nhau nhdm nang cao ty 1& xuat hién phoi
v tinh nhan sam ciing di dwoc nghién ctru nhu nudi ciy trong méi trudng long [53],
st dung cac polyamine [53], xtr Iy tham thau [52].

Mot nghién ctru gan day vé su phat sinh phéi tir ré ctia Panax assamicus. Ban.
khoang 4 nam tudi. Pau tién 12 nhan nhanh md seo trén moi trudng MS ¢6 bd sung 5
mg/l 2,4-D. Mo seo 8 tudn tudi duoc cdy chuyén sang mdi trudng MS ¢6 bo sung 5
mg/l 2,4-D két hop véi 0,5 mg/L BAP dé tao mé seo c6 kha ning phat sinh phoi. Sau
3 thang nudi cdy trén cung mot moi trudng thi hinh thanh phoi. Su ndy mam ctia phoi
dat cao nhat khi nudi cdy trong moéi trudng 4 MS c6 bd sung 1,5 mg/l acid
gibberellic. Cay con tir phoi sau 4 - 5 thang dugc dua ra vudn wom trong véi ty 16
song sot 70% [79].

O Viét Nam trong hon 20 nim qua, cdy sdm Viét Nam dd duoc nghién ctu
toan dién trén nhiéu linh vuc nhu: thuc vat hoc, héa hoc, duogc 1y, tréng trot, nuoi céy
mo, ché pham va thir nghiém 1am sang, qua cac hop tic voi vién, trudng & trong va
ngoai nude. Dic biét, nhitng cong trinh nghién ctru va cong b trong nhitng nim gan
day da lam sang to thém vé thanh phan hoat chét chinh cta chung.

Trong thoi diém nay, c6 rat nhiéu nhém nghién ctru vé cay sim Ngoc Linh nhu
Vién Dugc liéu, Bo Y té, Trung tdim Cong nghé Sinh hoc TP. Ho Chi Minh, Trung
tam Sam va Duoc liéu TP. H6 Chi Minh, Vién Sinh hoc Nhiét d6i, S Khoa hoc va
Cong nghé tinh Kon Tum, S& Khoa hoc va Cong ngh¢ tinh Quang Nam,...Tuy nhién,
hai nhom chu lyc nghién ctru vé nudi céy mo té bao sdm Ngoc Linh hién nay 1a Vién
Nghién ctru Khoa hoc Tay Nguyén va Hoc vién Quan y. Trong d6, Hoc vién Quan y
v6i wu thé vé trang thiét bi da phat trién manh k¥ thuét tao sinh khoi té bao sam Ngoc
Linh. Tai Vién Nghién ctru Khoa hoc Tay Nguyén di trién khai ddng thoi nhiéu
hudng nghién ctru khac nhau nhu tao sinh khéi ré, ting kha nang tich lily hoat chat va
phat trién thanh cdy con saim Ngoc Linh hoan chinh. Qua thoi gian nghién ciru ciia cac

nha khoa hoc da dat dugc nhiing két qua nhat dinh.
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1.2.9.1. Nhan gidng truyén thang cay sam Ngoc Linh

a. Ky thugt trong dau mam tir cdy trwong thanh

Diéu kién tién hanh 1a & cac vuon tréng tu nhién & d6 cao 1.800 - 2.000 m
dudi tan rirng va mot vuon ngoai tan rirng & d6 cao 1.100 m véi gian che nhén tao.
Ngudn phan bon cha yéu la phan hitu co tai chd do 16p 14 hoai muc tao thanh. Tréng
dau mam la mot k¥ thuat nhan giéng vo tinh. Sau khi thu hoach, ngudi ta cét dé lai
phan than ré sat véi than khi sinh (ddu mam) va dem trong lai bang cach giam vao
dat. Cay trong bang ddu mam ra hoa sau chi 1 - 2 nim. Mam dem tréng cang 16n,
chdi cang Ion thi cay phét trién tot [26].

b. Ky thugt xu ly va gieo hat

Pay 1a ky thuat nhan giéng hitu tinh. Hat twoi sau khi loai hat 1ép, rira voi nuéc
duoc dem gieo trong theo cac cach khac nhau dé tim ra diéu kién téi wu cho sy gieo
trong. Céc yéu to duoc khao sét 1a cach xir ly hat (boc vo hozc xir Iy hoa chat); do sau
gieo hat va vat liéu gieo tréng (gieo tryc tiép hay trong bau polyethylen - PE). Két qua
cac thir nghiém cho thay, hat mai thu, boc vo va gieo ngay ¢ do sau 2 cm cho két
qua nay mam cao Véi ty 1é song sot 13 81,33%. Ddi voi vuon ¢ do cao 1800 m tir
thang 1 - 4 ¢6 ty 1é nay mam 14 67,21% va cao nhat vao thang 2. Vuon ¢ do cao
1100 m tir thang 2 - 5 ¢6 ty 1é nay mam 1a 65,95% va cao nhat vao thang 3. Ngoai ra,
khi xir Iy hat bang acid nicotinic cho két qua nay mam cao nhat (85,33%). Hat khi
gieo trong bau polyethylen ty & cao hon so véi gieo truc tiép trén ludng nhung
khong cao hon nhiéu (86,5% so véi 82,22%). Do d6, néu sir dung bau polyethylen
s& t6n kém va it kinh té hon gieo truc tiép trén luéng [7].

Nam 2008, Vién Duoc ligu ciing da hoan thién cong nghé san xuat giéng, k¥
thuat trong dudi tan ring va quy hoach phat trién sam Ngoc Linh tai Kon Tum.
Budc dau xac dinh giai phap nhan gidng tir hat trong khay nhwa va trong sam Ngoc
Linh dudi gian mai che.

c. Cdc han ché trong nhan giong truyén thong

Hién nay, tinh hinh sdm Ngoc Linh tu nhién bi khai thac btra bai va trir luong
giam dang ké so véi trudc day. Bién phap nudi trong tai chd gitp chii dong ngudn
cung cép sam va k¥ thuat tréng kha don gian, chat luong on dinh, nén c6 thé tao diéu
kién cho ba con mién nuai xoa déi giam nghéo. Tuy nhién, phuong phap nay con c6
nhiéu han ché nhu viéc bon céc loai phan hiru co, NPK va thubc bao vé thuc vat chua

thuc hién duge do dic diém dia hinh tré ngai cho viéc van chuyén, cling nhu khé khan
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vé kinh phi. Do viy, sim tréng ngoai tu nhién d& bi bénh ri sét, bénh thdi co ré (&

nhiin dﬁn), bénh vang la... So lugng hat mdi ndm thu duoc s& tang 1én nhung trén
thue té sd lugng nay khong ting do nhiéu nguyén nhin nhu han ché trong k¥ thuét
cham so6c cua cong nhan; su pha hoai cua céac loai chim, chudt, soc... &nh hudng cua
thoi tiét va cac diéu kién bat loi khac.

Mot nhugc diém nita 1a can dién tich canh tac 1én, thoi gian tré)ng kéo dai
(khoang 5 - 6 nam mai thu hoach dugce). Hon nita, loai sdm nay chi tang trudng trong
nhirng diéu kién nhit dinh, nén nhirng khu vuc co thé tréng trot 1 rat han ché. Mat
khac, luong sdm thu duoc cling khong nhiéu do cii sdm tir 5 - 6 ndm tudi c6 khbi
luong tuoi thip nhat khoang 5 - 7 g, 16n nhat chi khoang 50 - 70 g. Cii sam 6 tudi moc
noi dat t6t c6 trong lugng 22 - 28 c/kg. Hién nay, gia sim Ngoc Linh ting 1én rit cao,
dat 20 - 30 triéu dong/kg sam twoi va 60 - 80 triéu dong/kg saim kho nén viéc that
thoat ngudn sam do khai thac bira bai va trom cap 1a mot diéu rat dang lo ngai [26].

Ttr nhitng khé khin va thach thirc trén, viéc tng dung k¥ thuat nudi cdy mé dé
nhan giéng cdy sim Ngoc Linh nham tao ra mot ngudn giong 16n cung cap cho cac
khu vire trong sam Ngoc Linh 1a mot huéng di pht hop dé giai quyét nhitng han ché
con t6n tai ciia phuwong phap nhan gidng truyén thong. Mt khac, bang phuong phap
nudi cy mé c6 thé tao ra mot ngudn giéng 16n, cung cip cho nguoi dan, tir d6, co thé
xa ho1 héa viéc tréng trot cdy sam Ngoc Linh, mang lai 1g1 ich kinh té cho cac déng
bao déan tdc va phat trién thuong hiéu sdm Viét Nam trén thé gi6i.

1.2.9.2. Nghién citu nhdn giong v tinh
Nguyén Ngoc Dung 1a mét trong nhitng tac gia dau tién nghién ctu nhan
gidng vo tinh sim Ngoc Linh théng qua tai sinh md seo [8].

Nam 2010, Bo Y té d tién hanh diéu tra va lua chon viing di thuc trong sam
Ngoc Linh ¢ Tra Cang, Tra Nam, Tay Giang va Phudc Son véi 6 cao 1.400 - 1.500
m tai Quang Nam.

Nam 2010, Duong Tan Nhut va cong su da nhan giéng in vitro va trong thir
nghiém & vudn wom. Trong giai doan ting trudng chdi, mdi trudng %MS duoc bd
sung 1,0 mg/l BA va 0,5 mg/l NAA, 50 g/l sucrose, 2,0 g/l than hoat tinh va dugc dat
trong diéu kién anh sang dén LED 70% do va 30% xanh 12 tSt nhat. Sau 6 thang trong
1000 cay sam in vitro ngoai khu vuc vuon wom cho thy, toc do sinh truéng 1a nhanh

hon so vé6i cdy sim Ngoc Linh gieo bang hat voi ty 18 sdng sot 1a 87% [22].
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Nguyén Bao Triéu va cong su (2013) ciing da tién hanh nghién ctu nudi ciy

in vitro sam Ngoc Linh trén méi truong MS bé sung 1,0 mg/l 2,4-D, 0,2 mg/l TDZ
va trén mdi truong SH b sung 1,0 mg/l BA, 0,5 mg/l NAA [31].
1.2.9.3. Nghién cizu vé hat nhan tgo

Huong va Nhyt da nghién ctru vé kha nang nay mam cuaa hat nhan tao c6
ngudn gdc tir phdi vo tinh sdm Ngoc Linh. Sau 3 thang nudi ciy, hat nhan tao voi
nong d6 30 g/l sodium alginate trong vo hat cho ty 18 nay mam (70,36%) ciing nhur
su sinh trudng sau ndy mam 13 cao nhit (chiéu cao chdi dat 7 mm, chiéu dai ré& dat
11,18 mm). Thoi gian giit hat trong dung dich CaCl.2H,0 100 mM t6i wu nhét 1a
khoang 22 phdt. Sau 2 thang nudi cay, hat nhan tao c6 bo sung 1,0 mg/l GAs truc
tiép vao vo boc cho ty 1é nay mam, ty 18 hinh thanh chdi va ty I hinh thanh ré cao
hon so véi cac chi tiéu khdng bd sung GAs [10].

1.2.9.4. Nghién ciru vé s phat sinh phéi

Nam 2012, Nhut va cong su da nghién ctru anh hudng ctuia spermidine ngoai
sinh va proline vé sy phat sinh phoi thong qua mé seo. Két qua cho thay, spermidine
& nong d6 (0,1 mM) va proline (300 mg/l) sy hinh thanh phoi cao nhat (twong tng
93,3% va 86,7%). Dé t6i wu hoa hon nita moi truong nudi cay dé cam tng su hinh
thanh phéi cia siam Ngoc Linh, ba ngudn carbohydrate (sucrose, glucose va fructose)
& ndng d6 10 - 60 g/l d3 duogc thir nghiém. Trong sb do, glucose va fructose khong
phtt hop dé tao phoi soma con sucrose v6i nong do 50 g/1 thi tan sd phat sinh phdi cao
nhat (86,7%), s6 lwong phdi/mau (167) [101].

Nam 2013, 2014, Mai Truong va cdng su nghién ctru kha nang phat sinh phoi
tir mo seo 14 trong moi trudng 1ong va trong maoi truong khong cé chat diéu hoa sinh
truong ¢ quy mo binh tam giac va bioreactor. Mo seo cd kha nang sinh phoi c6 sinh
khéi ting nhanh khi nudi cy trong méi trudng long MS + 0,5 mg/1 2,4-D + 0,5 mg/I
NAA. M6 phoi c¢6 kha nang tang sinh nhanh trong moi truong long MS’2 + 0,2 mg/1
NAA + 0,2 mg/l BA. Sau nhiéu thang nudi, rat nhiéu phdi soma dang cau hinh thanh
va c6 kha ning nhan 6n dinh [32, 33].

Nam 2014, Bui Van Thé Vinh va cong su da thiét 1ap hé théng nudi cay in
vitro dé cam ung phat sinh phdi v tinh tir md seo. Két qua thu dugc sau 8 tuin nudi
cdy tan suat phat sinh phoi cao nhat trén moi truong MS ¢6 bo sung 1 mg/1 2,4-D, 0,2
mg/l kinetin va 0,5 mg/l NAA [36].
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1.2.9.5. Nghién citu sy hinh thanh ré thir cdp va ré bat dinh

Nhom céc nha nghién ctru khoa hoc thuéc Hoc vién Quan y di tién hanh
nghién ctru viéc nudi cy tao sinh khdi té bao ré sim Ngoc Linh trong méi trudng MS
va moi truong Gamborg duoc bo sung chat diéu hoa sinh trudng kinetin, nudc dira va
dich chiét Hoai son (Dioscorea persimilis) 1am cho té bao phat trién t6t din dén hiéu
suat thu hoi sinh khéi té bao r& saim Ngoc Linh cao hon.

Nam 2009, Duong Tan Nhut va cong sy da thanh cong trong tao ré bat dinh va
ré thir cAp tir mé seo. M6i trudng SH c6 bd sung 3,0 mg/l NAA va 0,2 mg/l TDZ cho
két qua phat sinh ré bat dinh tot nhat trong diéu kién t6i hoan toan va ty 16 ré thir cap
tao thanh ciing nhu s6 ré thi cdp trung binh trén mot mau 14 cao nhat 13 (89%) nudi
ciy trén moi truong SH ¢6 bd sung 3,0 mg/l NAA [20].

Nghién ctru kha ning tao ré& bat dinh tir mau cy cu tuoi trén moi truong MS c6
b6 sung 50 g/l sucrose, 8 g/l agar, 1 mg/l 2,4-D da cho két qua hinh thanh mé seo va ré
bat dinh t6t nhat sau 2 thang nuoi cay [13].

Nam 2012, Duong Tan Nhuyt va cong su da nghién ciru su hinh thanh ré bat
dinh va ré thtr cip trén cac hé thong khac nhau [binh tam giac (3 lit), bioreactor Han
Qudc (3 lit) va bioreactor BioPia (2 lit)]. Hé théng nudi cay bioreactor Han Quéc véi
thé tich méi truong (2 lit) va khéi lugng miu ban dau 11,01 g cho két qua sinh khoi ré
ting cao nhat (103,59 g) va nghién ciru anh hudng ctia mot sd yéu td dén su hinh
thanh ré bat dinh c6 ngudn gdc tir 13 in vitro va mo seo ctia sim Ngoc Linh [25].

Trong mot nghién ciu khac, Huong va cong su (2012) da khao sat anh
huong ciia nguon mau, kich thudc mau va mot sb loai auxin 1&n kha ning ti sinh ré
bat dinh cua sim Ngoc Linh. Két qua thu dugc cho thiy, mau 1 ¢o kich thudc 1,5 x
1,5 cm la thich hop nhat cho su tai sinh ré bat dinh truc tiép (sau 8 tuan nudi cay ty
1& phat sinh ré 12 100%, s6 ré/mau la 52,2 va chiéu dai ré 12 2,5 cm) va IBA & nong
d6 5 mg/l 1a thich hop nhat cho su tai sinh ré bat dinh sam Ngoc Linh [11].

Céc nhom nghién ciu tai Trung tim Cong nghé Sinh hoc TP. H6 Chi Minh va
Vién Nghién ctru Khoa hoc Tdy Nguyén di bao cao vé nhitng két qua lién quan dén
viéc tao ré toc sdm Ngoc Linh bang phuong phap chuyén gen rol nhd vi khuan
Agrobacterium rhizogenes [9, 15, 18].

Trong nghién ctiu nay, ré bat dinh sim Ngoc Linh va ré to chuyén gen dugc
sir dung dé danh gia kha ning sinh truéng va tich liy saponin. Két qua cho thay,

trong thoi gian 2 thang dau téc d6 ting sinh cua ré to sam Ngoc Linh thap hon so
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Vvé6i ré bat dinh. Nhung & céc khoang thoi gian nudi ciy tiép theo, toc do ting sinh

cua ré to lai cao hon ré bat dinh. Sau 5 thang nubi cay, ty Ié tang sinh cua ré to la
20,87 lan va r& to van con tiép tuc sinh truong; trong khi ty 18 ting sinh cua ré bét
dinh 1a 13,52 lan va hau nhu d nging ting sinh tir sau thang tha 3 va ham luong
saponin tong thu duoc trén toan bo chat kho (thu dwoc tir nudi cay 10 mg khéi
lwong twoi sau 5 thang) cua ré to (0,1010 mg) cao hon ré& bat dinh (0,0681 mg).
[12].

M6t nghién ciru méi nhat nam 2017 vé cac nano kim loai dwgc thém vao moi
truong MS khong ¢6 hormone sinh truong dé danh gia tac dong caa chung I1én su
phét trién cua ré bén sam Ngoc Linh gdm nZnO (0.5-2.5 mg/l), nAg (1 - 3 mg/l) va
nCu (1 - 3 mg/l). Két qua cho thay, trong céc loai nano thi nano Cu ¢ noéng do 1,5
mg/l 12 t6i wu nhat cho sy hinh thanh ré bén sam Ngoc Linh (véi 99,3%). Ngoai ra,
2,5 mgl nAg ciing gitp ting dang ké sy phat trién r& bén sim Ngoc Linh. Khi bo
sung cac nano kim loai ¢ nong d6 cao trén 2.5 mg/l gy wc ché su hinh thanh ré.
Pic biét, khi bo sung nZnO (0,5-2,5 mg/l) di 1am giam dang ké s6 ré va trén 2 mg/I
nZnO giam ca phan tram ra ré [14].

1.2.9.6. Nghién cuzu Sy anh hwong cua anh sang

Niam 2012, Hoang Vin Cuong va cong su di tim hiéu anh huéng cua anh
sang don sic Ién sy sinh truong va kha ning tich liy hoat chat saponin théng qua
nudi cay md seo cay sam Ngoc Linh in vitro. Két qua thu dugc cho thdy anh sang
xanh két hop anh sang do véi ty 1& 50 : 50, khdi lwong tuwoi va khdi luong khd cua
mo seo tir mau 14 1a 16n nhat (twong tng 0,748 g va 0,064 g), day la nguon sang
thich hop nhét cho su sinh truong va phét trién caa cay sam Ngoc Linh nudi cay in
vitro [4].

Nam 2013, Ng6 Thanh Tai va cong su da nghién ctru tac dong cua anh sang
dén LED 1én kha nang tang sinh md s¢o va sy hinh thanh cay con tir phoi vo tinh
cay sam Ngoc Linh. Két qua cho thiay, md seo da ting khdi lwong dén 1197 mg
dudi diéu kién 100% LED vang Ién hon so véi nghiém thirc dbi chung sir dung dén
neon (0,763 g). Nhung két hop (60% LED dé + 40% LED xanh duong) thich hop &
giai doan hinh thanh cay con tir phoi (11,21 cay/mau) [28].

1.2.9.7. Nghién cizu vé nhan sinh khai
Nam 2007, 2008, Thanh va cong su nudi cdy té bao cia sim Ngoc Linh

(Panax vietnamensis Ha et Grushv.) dé san xuét sinh khéi va san phim trao d6i chit
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thir cip ginsenoside. O nong do moi trudng MS véi ty 18 50% hodc 100% va 30 g/l

duong 1a thich hop cho su tich luy sinh khdi té bao va su tong hop san pham tht cap
ginsenoside. Nong d6 30 mM nitrogen 1a tdi vu cho su sinh trudng té bao va sy tich
luy san pham trao doi chat thir cap ginsenoside. Trong nghién ctru anh hudng cta cac
nguyén t6 da luong trong moi trudng nudi cdy thi khi bo sung NH4NO3 v6i nong do
0,5 g/l thu duogc (6,54 mg/g khdi luong kho) ginsenoside. Sinh khdi té bao va thanh
phan ginsenoside ting dang ké khi bo sung 1,5 g/l CaCl, vao méi trudng, véi sy tich
lity san phdm ginsenoside thu duoc (5,75 mg/g khdi luong kho) [117, 118].

Nam 2012, Cuong va cong su dd nghién ctru anh huong cua 2,4-D, NAA,
thanh phan khoang, gia thé, nguon mau, diéu kién nudi cy Ién su cam ung, ting
sinh mé seo “xbp” va budc dau nudi cdy huyén phu té bao cay sam Ngoc Linh. Két
qua cho thdy, mau cdy cam ung va ting sinh tao thanh mé seo “xbp” vdi ty 1é tao
mob seo cao nhat & nong do két hop gitta 1,0 mg/l 2,4-D va 1,0 mg/l NAA va cao
gap 1,6 1an so véi khi chi bo sung riéng I¢ 2,4-D. Dé tao huyén phu té bao bang cach
cay chuyén sang moéi trudng MS long ¢é bo sung 1,0 mg/l 2,4-D, 1,0 mg/l NAA, 30
g/l sucrose va duoc lac ¢ téc do 100 vong/phut. Huyén phi té bao ting sinh nhanh
va thu duoc sinh khéi I6n nhat vao ngay tha 14 (23,67 mg/ml) [5].

Nghién ctu anh huong cua 2,4-D, NAA, IBA, BA, KIN, moéi treong khodng
va diéu kién chiéu sang, pH, nong do6 sucrose, thé tich méi truong 1én su ting sinh
huyén phi té bao sim Ngoc Linh di duoc tién hanh khao sat. Két qua cho thay, té
bao sam Ngoc Linh ting trudng tét trong moi truong khoang %MS long c6 bo sung
1,5 mg/l NAA, 50 g/l sucrose va pH phi hop nhat cho té bao ting truong la 6,3. Thé
tich moi truong thich hop nhat khi nudi cdy 1,0 g mo seo “x6p” sam Ngoc Linh 12
30 ml. Thoi gian cdy chuyén thich hop nhat dé duy tri huyén phu té bao sam Ngoc
Linh 1a vao dau pha on dinh khoang ngay nudi cay thir 14 dén ngay thi 16. Phoi vo
tinh sdm Ngoc Linh duoc hinh thanh sau 30 ngay nudi cay khi huyén phu té bao
dugc ciy chuyén sang méi truong MS ¢d bo sung 3,0 mg/l NAA cho thay kha nang
tai sinh cua huyén phu té bao sdm Ngoc Linh 1 rat cao [6].

1.2.9.8. Nghién cuzu tgo cu in vitro

Nam 2011, Hoang Xuan Chién va cong su da tién hanh nghién ctru va cho
rang & nong d6 3,0 mg/l ABA thich hop nhat cho qua trinh tao cti. Cac choi sim Ngoc
Linh in vitro dugc cam tmg dé tao ca thanh cong trén moi tuong SH ¢ bd sung 1,0

mg/l NAA va 2,0 mg/l BA trong diéu kién chiéu sang 16 h/ngay. Nong d6 sucrose tdt



27
nhat cho qua trinh tao ct sim 1a 50 g/I. Him luong saponin trong cti ctia cdy 17 thang

tudi nudi trong ngodi tu nhién ciing di duoc xac dinh 1a G-Rby (0,21%), G-Rg:
(0,17%), MR2(0,77%) [3].
1.2.9.9. Nghién cizu vé dinh tinh va dinh lirong saponin

Nam 2010, Nhut va cong su da xac dinh ham luong saponin va du lugng cac
chat diéu hoa sinh trudng thuc vét dugc xac dinh thdng qua cac nguén mau mé seo,
ré, choi nudi cay in vitro. Két qua thuc nghiém cho thiy & mé seo, ham lugng saponin
MR;, G-Rbs va G-Rg; thap nhit, ké dén 1a md seo biét hoa r&. Mo seo biét hoa chdi o
ham hrong 3 chét trén 14 cao nhat va da xac dinh du lugng NAA va BA trong sinh khoi
Sam Ngoc Linh nui cdy in vitro. Két qua khong thay xuat hién vach ciia NAA ciing
nhu BA trong cac mau phan tich [21].

Niam 2011, Vinh va Luan di tién hanh xay dung va hoan thién cic phuong
phap dinh lugng saponin bang k¥ thuat sic ky léng hiéu ning cao (HPLC) ding
trong kiém dinh chat luwgng cua nguyén liéu va ché pham sam Ngoc Linh [35].

Nam 2012, Nhuyt va cong su dd danh gia anh huong cua methyl jasmonate
Ién kha nang tich lily saponin trong mo seo sam Ngoc Linh nudi cy in vitro. Qua
két qua dinh tinh cho thay, cac mé seo duoc nudi cay trén mdi trudng bd sung
methyl jasmonate déu c6 sy hién dién cia MRz, Rb: va Rg: véi ham luong khac
nhau. Sau 2 tuan nudi cay, md seo trén méi truong bo sung 15 mg/l MeJA ham
lugng MR2 va Rby di gia ting mot cach dang ké (1an lugt 1a 1,0995% va 0,1459%)
[24]

Khi nghién ctu ba loai auxin 1a IBA, NAA va IAA duoc st dung nham danh gia
anh huong cta ching dén kha ning hinh thanh va tich lily saponin cta ré bat dinh sam
Ngoc Linh nudi ciy in vitro. Két qua dinh tinh cho thay, ré bat dinh hinh thanh tir ba
loai auxin déu c6 sy hién dién cua MRz, Rb: va Rgi v6i ham lwong khéc nhau. Tuy
nhién, ham luong MRz, mét hop chét saponin chinh yéu quyét dinh tinh dic trung cta
sam Ngoc Linh dat cao nhat & méi truong bd sung 5 mg/l IBA (0,2655%). Két qua cho
thay, ré bat dinh hinh thanh tir cac loai auxin khac nhau thi ham lwong saponin cua
chiing ciing khac nhau [29].

1.3. K§ thuit nudi ciy 16p méng té bao
1.3.1. Khai nigm lép méng té bao

Khi nghién cau vé hé thdng Gc ché, Tran Thanh Van nghi dén khai niém vé

hé thdng 16p mong té bao (Thin Cell Layer - TCL) [120]. Véi hé théng nay, GS.
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Tran Thanh Van cb ging phan tach mot hoic mot vai 16p trong nhitng té bao da biét

hoa tir mot hé thdng co quan, mo, hoic té bao; va cb ging chwong trinh hoa lai
ching trong nudi ciy in vitro, trong d6 “biét hoa” 1a mét tidu chi quan trong. Diéu
nay cho phép cac nha nghién ctu lan theo dau vét tro lai nhitng sy kién tai mdi thoi
diém bat dau. Khong phai nhu truong hop chuyén nhan caa mot té bao soma vao
mot té bao trimg khong nhan nhu trong sinh san v tinh cua ciru Dolly, nhing té
bao trong hé théng TCL van giit nguyén trang thai c6 nhan caa no trong té bao chat
va van duoc chuong trinh hoa lai mot cach dong loat dé biéu hién tat ca cac trudng
hop c6 thé c6 caa qua trinh biét héa, ma khong chi cd phdi méi lam dugc diéu do.
Tat ca cac qué trinh biét hoa dé duoc Kiém soat mot cach riéng biét hoic tai chuong
trinh hoa theo trinh tu thoi gian hoac khéng gian tuy theo nguoi nghién cuu va
khong bi ap dit bai qua trinh phat trién ca thé.

Mot dac tinh pho bién cia ITCL va tTCL Ia tinh méng, c6 nghia 1a manh ciy
c6 sb luong té bao cang it cang tot. Pac tinh “mong” déng vai tro cuc Ky quan trong
boi nhitng phan ti marker du tuyén cho sy biét hoa c6 thé duge xac dinh in situ
trong nhirng té bao dich (hay té bao dap tng). Su xac dinh vi tri nhu vay cho phép
gioéi han nhiing té bao dap ung [23].

fTCL
cét ngang . ‘ / ;
Cudng l& l

Hinh 1.4. Phuong phap cit I6p mong té bao tir cudng 14 [23].

1.3.2. Pinh nghia hé thong l6p méng té bao
Heé théng TCL chaa nhitng mau cay co kich thudc nho duoc cat ra tir cac co
quan thyuc vét khac nhau nhu chdi 14, r&, cum hoa, dé hoa hoic cac co quan cua hoa,
l& mam, tru trén hay try duéi 14 mam, cing chdi dinh hoic phoi.
Khi dugc thu nhan theo chiéu doc, mau duoc goi 1a ITCL hoic khi dugc thu

nhan theo chiéu ngang, miu duoc goi 14 tTCL.
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Van chua c6 cac dinh nghia chit ch& vé van dé nay, nhung nguyén tic co ban

sir dung vé kich ¢& thoang hon: cac mau ITCL (kich thudc 1 mm x 10 mm) chi bao
gom moét loai té bao, vi du mot 16p té bao biéu md co thé tach ra tir mot sb co quan
hoac vai 16p (3 - 6) tir cac té bao vo; trong khi cac mau tTCL (0,2 - 0,5 mm hay day
vai mm) bao gom mét s lwong nho cac té bao thudc cac dang mo khac nhau nhur:
biéu bi, ving tuong ting, b gd, bd moc va céc té bao nhu mé [121]. Ngoai ra, con
c6 hé théng TCL chi day vai micrometer (uWTCL) phai sir dung may vi phau dé cét
[86], nhung & kich c& nay mau d& bj chét hoic bi nhiém khuan.
1.3.3. Nhitng dic diém cia hé théng l6p méng té bao

C6 hai van dé can duogc giai quyét trong nudi cdy md thyc vat. Po 1a viéc xac
dinh vi tri cua cac té bao dich va quan sat su thay doi cia manh (mau) cdy. Bac tinh
“mong” gitp chlng ta giai quyét hai van dé do.

- Bang cach sir dung cac marker caa qua trinh biét hoa, c6 thé xac dinh vi tri
cua cac té bao dich (té bao dap ung).

- C6 thé quan sét su thay doi caa manh cay ma khdng can phai pha vé manh
cay bang céch st dung kinh hién vi. Qua trinh sinh téng hop, chuyén hoéa, van
chuyén, diéu hoa va vi tri caa auxin, ABA, ethylene, cytokinin rat phic tap, nén
nhitng té bao dap ung cua hé thdng TCL c6 thé duoc sir dung lam cac marker dé
nghién ctru c&c qua trinh nay.

- Trong hé thdng TCL, céc yéu t noi sinh thuong khdng 16n va qua trinh van
chuyén it phtic tap hon so véi khi str dung cac mau cay lon.

- Té bao dich/té bao dap tmg thudng tiép xlc véi cac té bao bi thuong do cat
ra khoi co quan théng qua nhitng manh thanh té bao hoic oligosaccharide, mot dang
cua oligogalacturonide.

1.3.4. Uu diém cua h¢ théng lép méng té bao

Mau cay tiép xuc truc tiép voi moi trudng va dién tich tiép xic cua mau voi
moi truong 16n nén mau d& dang hap thu céc chat dinh dudng tir méi truong.

D& dinh vi cho viing phan &ng do chi ¢6 1 loai 16p mong té bao.

Luong hormone noi sinh trong mau thap vi thé céc chat diéu hoa sinh truong
thuc vat dé tac dong 1én mau.

Heé théng TCL c6 su hinh thanh nhiéu loai céu trdc, c6 nhitng cau tric méi.
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Mau nudi cdy dong nhit va nhanh chéng dap ung céc phan tng. Tir do, rut

ngin thoi gian nghién ctiru va chuong trinh biét hda riéng biét tiy vao muc tiéu va
muc dich nghién cuu.

Phéi va cac co quan so khoi dugc hinh thanh & tan s6 cao (1a do sé lwgng té
bao dugc cam (ng phat sinh hinh thai cao).

Nang cao ning suit chuyén gen thuc vat, tiém ning tai sinh cao va mé rong
ra cho cac loai kho tai sinh gép phan cai thién giéng thuc vat.

Tao ra thuc vat hoan chinh, it bi bién ddi.

Khéng xay ra su tuong tac gitta cac co quan va giira co quan vaéi toan bo co
thé thuc vat.

1.3.5. Mgt sé thanh twu dat dwec trong ing dung phwong phdp nuéi cdy 16p

méng té bao trén doi twrong Panax
1.3.5.1. Ung dung hé théng TCL trén déi twong Panax ginseng

Nam 1996, Ahn va cong sy nghién ciru vé su phat sinh phéi vo tinh truc tiép
thong qua k¥ thuat TCL, s dung tTCL tir 14 mam, 14, cuéng 14, ca cua Panax
ginseng. Nghién ciu ndy nhan thiy cd su phat sinh phdi vo tinh truc tiép tir tTCL
cua la mam sau 9 tuan nudi cay va tir tTCL cua 4 va cudng 1a sau 13 tuan nudi cay.
Khi dung tTCL tir 14 mam tién hanh nhitng thi nghiém nhim nang cao ty I& phat
sinh phdi vo tinh thi ciing nhan thay trén nhiing tTCL 14 mam caa cdy con tir hat
duoc xur Iy v6i 2,4-D (5 uM) két hop véi BA va Zeatin (BZ) 0,1 uM, phdi v6 tinh
duoc quan st thay sau 6 tuan nudi ciy va ty 18 phoi vo tinh 1a cao nhit (62%) so
VGi st dung 2,4-D riéng 1é (40%). Khi két hop 2,4-D (5 uM) va BZ (0,1 pM) st
dung dé xtr ly hat va nudi cdy tTCL tir 14 mam, quan sat dugc ca ré va phdi chi sau
3 tuan sau. Duong nhu nong d6 BZ tang 1én thi ty phét sinh phoi vo tinh giam
xudng nhung ty & phat sinh co quan lai ting 1én. Két qua twong tu ciing duoc quan
sat thay khi dung 2,4-D (5 uM) va TDZ (0,01 pM). Céac phéi vo tinh duoc cay
chuyén trén moi truong chaa ca NAA (0,3 pM) va BZ (1 pM), thi giai doan phoi
hinh tim va hinh cau sau 4 tuan nudi cay phét trién thanh giai doan phdi 14 mam gii
nguyén trang thai ngu [39].

Nam 2016, Kharwanlang va cong su da nghién ctru sy phat sinh phoi tir than ré
ctia loai P. seudoginseng thong qua nudi cay 16p mong té bao. Cac than ré dugc cat
theo chiéu ngang c6 kich thude (0,5; 1,0 va 3,0 mm) sau d6 ciy vao méi trudng MS

va SH ¢6 bo sung 2,4-D & cac nong d¢ khac nhau dé cdm ung tao mo seo. P€ cam ting
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tao phoi soma trén hai loai moi truong (MS va % MS). Két qua thu dugc mau than ré

cit theo chiéu ngang véi kich thude 0,5 mm cho kha nang tao mé seo cao nhét trong
mdi truong MS (84,32%) con trong moi trudng SH chi dat (48,24%) khi c6 bd sung
2,4-D. Sy hinh thanh phéi dat cao nhét (56,66%) khi mau dugc nudi cdy trong moi
truong MS ¢6 bd sung 2,5 mg/l BAP va 2,4-D, méi trudng 2 MS chi dat (40%), tuy
nhién s6 phdi nhiéu nhat (20,60) lai thu dugc trong méi trudng % MS khi bd sung 2.5
mg/l KIN va 2,4-D. Ty 1& phoi phat trién thanh cay (28,33 + 0,30) trén méi trudng %
MS v6i 1,0 mg/l GAs Céc cay con duge dua ra vuon vom trong trong gia thé dat den,
mun va rom véi ty 16 2:1:1 véi ty 1é séng sét 70% [78].
1.3.5.2. Ung dung hé thong TCL trén déi twong sam Ngoc Linh

Nam 2012, Nhut va cdng su da cong bd céc dang phat sinh hinh thai khic nhau
(phdi vo tinh, mo seo, chdi va ré) co thé cam ung tir cac mau cy ré chinh cta sim
Ngoc Linh thong qua phuwong phap nudi cdy 16p mong té bao. Moi truong thich hop
nhat dé cam tng sy hinh thanh phéi vo tinh 1a méi truong MS ¢ bd sung 0,05 mg/1
TDZ. Méi trudng MS bo sung 1,0 mg/l BA va 0,1 mg/l 2,4-D cam Gng su tai sinh
chdi dudi diéu kién chiéu sang 16 gio/ngay trong khi moi trudng MS c6 bd sung 2.0
mg/l NAA cam (ng tao ré tot nhat trong diéu kién t6i hoan toan [100].
1.4. Cac yéu t6 anh huwéng dén kha ning phat sinh hinh thai

Vit liéu nudi cdy 12 mot trong nhitng yéu td quan trong anh huéng dén su sinh
truong va phat trién in vitro. Nhimg anh hudng cé thé duoc tom tat nhu sau:

1.4.1. Logi méu cdy
Chon diing mau cdy 1a cong doan rat quan trong khi nhan giong dya trén nén
tang tai sinh co quan (truc tiép hay gian tiép). Trong vai trudng hop, dé st dung tai
sinh dat duoc hiéu qua cao, phai tién hanh chon loai mau cay c6 kha ning tai sinh
cao nhét, nhu ¢ Brassica carinata, 86% mau cdy 14 mam tao chdi, 74% mau tir than
mam tao chdi, va chi c6 26% tao ¢ ré [71]. RS rang mau cay la thich hop nhat cho
sy tai sinh chdi bat dinh.
1.4.2. Tuéi va tuéi sinh Iy ciia méu

Tudi thue cia mau nudi cdy va tudi theo muia trong nam ciia mau ciy cho thay
c¢6 anh hudéng quan trong dén sy biét hoa té bao va tudi sinh 1y. Nhirng mé con non va
mém thuong dé nudi ciy hon nhitng mé cing nhung ciing ¢ nhiing trudng hop ngoai
16. Cac mau cAy tir cudng 14 con non tai sinh tét hon nhitng mau cay tir cudng 14 gia do

co quan cua ching gia hon nén kha ning tai sinh va phan chia té bao giam. Ching ta
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can luu y rang, kha ning tai sinh cua nhiing loai khac nhau ting 1én trong sudt giai

doan ra hoa: cac bd phan phat hoa con non doéi khi tai sinh rat manh, vi du nhu Freesia
[43], Primula obconica [54].
1.4.3. Piéu ki¢n phdt trién mau
Cac mau cdy tir nguén mau trong ty nhién phan tng khac véi cac mau cay tir
ngudn miu nha kinh. Nhin chung, nhirng nguén mau tir nha kinh (thon dai va vang
hon) tai sinh d& hon vat liéu bén ngoai, vi du nhu cay Rhododendron [105]. Diéu kién
phét trién ctia nhitng cdy nd hoa vao mua dong nhu Begonia c6 anh hudng manh dén
su hinh thanh chdi va ré bat dinh trong nudi ciy in vitro .
1.4.4. Vi tri ciia mdu cdy trén ciy
Topophysis 13 hién twong ma vi tri ctia mau cdy trén cay c6 anh hudong dén su
sinh truong phat trién in vitro sau khi tach mau. Ever (1984) di khao sat hién tuong
topophysis & cdy Pseudotsuga menziessi, 6ng nhan thay nhiing chdi ban dau dugc
tach tir nhitng vi tri thap trén cay phat trién trong mai truong in vitro tt hon va chdi
gdc tang truong nhanh hon chdi nach [65]. Sy hinh thanh chdi bat dinh ctia cac miu
ciy lan Da Huong duoc tach ra tir phan gbc ctia gia hanh t6t hon tir phan dinh. Diéu
nay ciing xay ra tuong ty d6i véi lily [107]. Diéu dang luu y 13 nhitng mé seo phat
sinh tir nhitng mau cdy c6 ngudn gde tir cac phan khic nhau cua cdy nhu ré, chdi,
cudng 14 déu co phan tng in vitro gidng nhau.
1.4.5. Kich thuwéc méu ciy
Kich thuéc cua mau ciy ¢ anh huong truc tiép dén phan tng cua md Voi
moi truong nudi cy. Cac kich thuéc nho kho tai sinh hon mau c6 kich thudc 16n do
mau én ¢ ngudn dinh dudng duy trir ddi dao hon va kich thich té dé duy tri sy nudi
cay. Tuy nhién, kich thuéc mau cdy ciling cé twong tac voi nhiéu nhan té khac nhu
tudi mau cay. Trong qua trinh nudi cdy mé Cumcumis melo thi ty 1& choéi bat dinh
thu dugc cao khi nudi cdy nhitng 14 nho (0,3 - 0,5 mm) va non (14 ngay) hon céac 14
¢6 cung kich thudc nhung gia (21, 28, 35 ngay), hay tur cac 1a cé kich thudce lon (0,6
-0,9 mm hay 1,0 - 1,2 mm) & bat cir d6 tudi nao [75].
1.4.6. Vét thwong
Sy ton thuong trén bé mit mau cay dong vai trd quan trong trong sy tai sinh
mau cay. Bé mat ton thuong ting 1én 1am gia tang su hap thu chat dinh dudng va cac
chét diéu hoa sinh truéng, dong thoi ethylen duoc tao ra nhidu hon. Ngoai ra, c6 thé

ting cudng sy hinh thanh ré bang vét thuong. Dbi voi nhitng mau bi cét, ty 16 bé mat
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bi tén thuong ciing anh hudng dén kha ning tai sinh. Anh hudng cua vét thuong 1én

su tai sinh mau cy tir gia hanh Lily di dugc Aartrijk chimg minh vao nim 1994 [38].
1.5. Cac chét diéu hoa sinh truéng thuc vat (phytohormones)

Céc chét diéu hoa sinh truong thyc vat (PGRs) dong vai trd then chot trong
kiém soat su sinh trudng, biét hoa, phat trién va sinh san cta thuc vat, anh huong dén
cac qua trinh sinh 1y & cac ndng d6 khac nhau. Té bao mé trong hé théng TCL s& phu
thudc vao méi trudng nhiéu hon, nhay cam hon véi cac chat diéu hoa sinh trudong
thue vat [19].

1.5.1. Auxin

Auxin co tac dung tét dén cac qua trinh sinh truéng cua té bao, hoat dong cua
tang phat sinh, sy hinh thanh ré, hién tuong uu thé ngon, tinh huéng cua thuc vat,
sinh trudng cua qua va tao ra qua khong hat... Auxin diéu hoa su sinh truéng cua té
bao, dic biét theo chiéu ngang lam té bao phinh ra. Hiéu qua dic trung cua auxin la
tac dong 1én sy gidn cua thanh té bao: IAA 1am giam pH trong thanh té bao, hoat
hoa enzyme phan hay céc polysaccharide lién két gitra cac soi cellulose 1am cho
ching long 1éo va tao diéu kién cho thanh té bao gidn ra dudi tac dung cua ap suat
tham thau khong bao trung tdm. Bén canh d6, auxin con anh hudng Ién sy phan chia
cua té bao. Tuy nhién, cac anh huong ciia auxin Ién sy gidn va phan chia caa thanh
té bao co lién quan téi tic dong twong hd véi cac phytohormone khéc (gibberellin,
cytokinin).

Auxin gay ra tinh huéng dong cua cay, gay ra hién tugng wu thé ngon, diéu
hoa su hinh thanh ré: trong su hinh thanh ré dic biét 1a ré phy, hiéu qua cua auxin la
rat dac trung. Su hinh thanh ré phu c6 thé chia ra lam 3 giai doan: giai doan dau Ia
phan phan hoa té bao trudc ting phét sinh; tiép theo Ia xuat hién mam ré va cudi
cling mam ré sinh truéng thanh ré phu choc thing vé va ra ngoai. Bé khai xuéng su
phan phan hoa cua t& bao manh mé& cin ham luong auxin kha cao. Cac giai doan
sinh truang cua ré can it auxin, néu ndong do auxin cao s& uc ché sy phat trién cua
ré. Vai trd caa auxin trong su phan héa ré thé hién rat rd trong vi nhan gidng, viéc
sir dung auxin dé diéu hoa su ra ré 1a cuc Ky quan trong va bat budc. Auxin diéu hoa
su hinh thanh, sinh truéng ctia qua va tao qua khong hat. Auxin kim hadm su rung 13,
tang su tao qua va phong rung ny, qua non, lam ting ning suat cay trong. Auxin tac
dong Ién su van dong cua nguyén sinh chat va lam ting téc do luu dong caa nguyén

sinh chat. Auxin anh huéng dén cac qua trinh trao ddi chat: diéu hoa su tong hop
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cac polymer va &c ché sy phan hiy chung. Auxin tic dong dén cac hoat dong nhu

quang hop, hd hap, van chuyén cac chat trong cay. Auxin gom c6 hai loai 12 auxin

c6 ngudn gdc ndi sinh duoc thuc vat tong hop va auxin tdng hop do con ngudi tao

ra. Cac loai auxin tong hop théng dung thuong dung: IAA, IBA, NAA, 2,4-D [37].
1.5.2. Cytokinin

Go6m mot sb loai chinh nhu: kinetin, 2iP, N6-(2-isopentyl) adenine, BA (hay
BAP), TDZ.

Céc cytokinin c6 lién quan t6i sy phat trién thue vat va diéu hoa sy phén chia té
bao. Cung voi auxin, cic cytokinin can cho su phan chia va biét hoa té bao ¢ nhiéu
loai thyc vat. Trong nudi cdy mo, chung ciing cam mg su phat trién lyc lap va hinh
thanh chdi. Cytokinin ¢ vai tro kiém soat qua trinh phat sinh phéi sinh dudng ¢ mot
s6 loai, 1am cham su 130 hoa mé va thiic dy sy hinh thanh co quan chdi, bat chdi bén,
phat trién luc lap, md rong 14, tao khoi u va hién twong mé phéan sinh ngon phat trién
ngang va trc ché su kéo dai té bao & than va ré [19].

Nong d6 cytokinin qua cao s& tao ra mot s6 luong 16n chdi bat dinh nhung
giam chét luong ctia chdi méi. Cac kinh nghiém trong viéc nhan gidng ciy trong cho
thay chat lugng chdi bat dinh rit quan trong trong su tai sinh cay [55].

1.6. Vai tro ciia anh sang ddi véi su tai sinh, sinh trwéng va phat trién & thue vat

Anh sang tac dong 18n su phat sinh co quan va hinh thanh chdi ctia qu4 trinh tai
sinh, qua trinh hinh thanh mé seo, phdi déu chiu anh hudéng ciia anh sang [104].
Debergh va cong su nam 1992 da bao céo, cuong do anh sang diéu hoa kich ¢ 14 va
than ciing nhu phat sinh hinh thai cua thuc vat [56]. Anh sang c6 anh hudng rat 1on
1én qué trinh quang phat sinh hinh thai & thuc vat thong qua cac quang thu quan cua
cay [76].

Su chiéu sang c6 anh huong 1én sy sinh trudng ctia té bao, mo thuc vat va su
sinh tong hop cht bién dudng so cip va thir cip [104]. Nhin chung, chung ting theo
cuong d6 chiéu sang va hién tugng bio hoa anh sang xuét hién sau khi cuong do
chiéu sang dat dén diém bio hoa anh sang, khac nhau tir loai nay dén loai khac [129].
Su chiéu sang voi cuong do anh sang va chét luong phd anh sang khac nhau cé tac
dong dang ké 1én su sinh trudng cia md seo cua Cistanche deserticola va sy sinh tong
hop phenylethanoid glycosides, mot thanh phan cé vai trd quan trong trong viéc 6n
dinh chirc ning sinh san, tiép nhan cac gbc oxygen tu do va chdng 130 hoa do sy bién

d6i hoat tinh cia phenylalanine ammonia lyase (PAL), enzyme then chdt xtic tic cho
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su bd tri ¢b dinh trong khong gian, khang, khtr nhém ammonia tir ca phenylalanine va

tyrosine dé tao ra cinamic acid va cic tién chat ctia n6 [104].

Anh sang tring 13 tong hop cua céc loai 4nh sang c6 budc song khac nhau (400
- 800 nm), thich hop cho nhiéu loai dap ung cua thuc vat. Trong sudt thoi gian nuoi
cdy dich huyén phu cua Perilla frutescens, anh sang tring voi cudng do 20
umol.m2.s1to ra rt hiéu qua va luong anthocyanin dugc tao ra cao gap hai 1an so véi
khong chiéu sang [129].

Anh sang xanh thtc dy s sinh truéng cia mo seo nhung lai e ché sy kéo dai
than. M6 seo duoc nudi cay dudi anh sang xanh 435 nm cho nhiéu sinh khéi (18,4 g
khéi lugng kho) va PeG (2,4 g/l) cao nhét, lan luot cao hon 19 va 41% so voi khi nudi
ciy dudi 4nh sang trang. Diéu nay duoc giai thich do hoat tinh ctia PAL trong md seo
dugc nudi cdy dudi anh sang xanh cao hon so véi dudi 4nh sang tring [104].
1.7. Qua trinh tai sinh

Tai sinh 13 qua trinh cdc mo d3 biét hoa phan biét hoa va chuyén thanh mé non
tré, ¢6 kha ning phan chia té bao va budc vao chu trinh té bao mai, hinh thanh co
quan [81]. Qua trinh nay gém ba giai doan chinh, chiu si diéu hoa ctia nhiéu nhan tb
khac nhau.

1.7.1. Giai doan phadn biét hoa

M6 da biét hoa 1a nhirng m6 ddm nhi¢m nhiing chirc nang chuyén biét cta thuc
vat, nhitng mo nay khong c6 kha ning phan chia té bao hodc kha ning phan chia té
bao thap. Su phan biét hoa xay ra khi mo dugc tach ra khoi cdy me va dap ting véi
nhing thay doi trong méi trudng dinh dudng nhan tao thong qua ving bi thuong.
Nhimng dau hiéu lién quan dén vét thwong dong vai trd quan trong trong qua trinh
phan biét hoa. Pong luc cla qua trinh nay 1a do su tai 1ap trinh lai chuong trinh sinh ly
té bao, thay ddi su trao ddi chat, phuc hoi kha niang phan chia té bao, phan biét hoa, tai
biét hoa, phat sinh hinh thai,... tit ca déu duoc khoi xudng béi sy thay doi sau sic ¢
cap d6 phan tir. Cac té bao phan biét hoa trai qua nhiéu thay d6i sinh ly, sinh hda khac
nhau nhu vach té bao 16ng 1¢o, thay ddi trang thai xoin ctia nhiém sic thé va biéu hién
gene dan dén thay doi trang thai sinh 1y, sinh hoéa, hinh thai ctia m6. Auxin c6 vai trd
quan trong trong giai doan nay, no kich thich su 1ong 1éo ctia vach té bao thong qua
hoat dong acid hoa vach té bao va kich thich phan chia té bao, 2,4-D cb tac dong
manh dén qua trinh phan biét hoa va kich thich hinh thanh mo seo. Ddi véi nhiéu loai

thuc vat, 2,4-D thuong dugc dung dé phan bi¢t hoa va cam rng tao mo s¢o. Muc do
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phan biét hoa cua té bao c6 lién quan dén sy methyl hoa ctia DNA [74]. Thoi gian

cam ing phan biét hoa thay doi tuy theo loai thuc vat, nhung thong thuong qua trinh
nay dién ra nhanh. Duy tri mau cy lau trong méi truong chira auxin s& cam trng manh
su hinh thanh mé seo. Chi mot vai nhom té bao trong md c6 kha nang cam tng voi
mai trudng va tai sinh [81]. O nhitng moé non c6 mot vai nhom té bao khong can giai
doan phan biét hoa ma dap tng truc tiép voi méi trudng tai sinh.

1.7.2. Giai dogn cdm teng véi cdc chit diéu hoa sinh truéng thwe vit

Nhitng t& bao phan biét hoa cam tng véi cac chat didu hoa sinh trudng thuc
vat, chiing gia ting sy phan chia té bao va tai 1ap chuong trinh phat trién theo nhiing
huéng khac nhau. Nong do, loai va thoi gian tic dong cua cac chat diéu hoa sinh
truong thuc vat ngoai sinh dong vai trd rat quan trong, quyét dinh hudng tai sinh cta
mo trong giai doan nay. Thong thudng ty 1¢ cytokinin/auxin cao hinh thanh chéi, ty 1é
cytokinin/auxin thap hinh thanh ré, ty 1 nay can bang cam @ng tao mo seo.

Nong d6 va loai auxin dung trong cam tng phan biét hoa & giai doan dau ciing
tac dong dén sy cam Gng trong giai doan sau [109]. Nong do auxin cao cam tng sy
hinh thanh mé seo va tai sinh chdi hodc ré tr md seo, néu néng do auxin thép kich
thich su tai sinh chdi hodc hinh thanh ré truc tiép tir mo cay.

1.7.3. Giai dogn phdt sinh co quan va hinh thanh choi

Nhirng m6 cam ¢mg hinh thanh nhitng cum té bao ¢o t chirc, phan chia té bao
va tao co quan. Nhitng nhan t6 diéu khién su phan chia va biét hoa té bao dong vai trd
quan trong trong giai doan nay, chiing quyét dinh chat lugng cta chdi tai sinh.

1.7.4. Chuyén cdy con ra vwon wom, giai doan cuéi ciing ciia sw tdi sinh

Cay con dugc tai sinh tir méi truong nudi ciy quen véi viéc phat trién trong
diéu kién vo trung, am uét. Do vay, khi chuyén ra bén ngoai mdi trudng khac nghiét
hon. Cac cay con in Vvitro c6 xu hudng tao mot 16p biéu bi kém phat trién va it chiu
khé han. Diéu quan trong 14 duy tri d6 4m cao lic dau va giam dan d6 am dé cdy con
thich ing v6i moi trudng bén ngoai 1a can thiét. Cac cdy con in vitro thiéu sy phat
trién 16p biéu bi ¢ bé mit 14 1am cho cdy d& nhiém bénh [90]. Vi vay, can chuyén ciy

ra gia thé nudi cay tiét tring trong moi trudng sach.
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CHUONG II
VAT LIEU, NOI DUNG VA PHUONG PHAP NGHIEN CUU

2.1. Vit liéu nghién ciru
2.1.1. Vit li¢u

Ngudn mau cho qua trinh phat sinh hinh thai: 14, cudng 14 va than r& cua cay
saim Ngoc Linh in vitro 3 thang tudi nudi ciy trén mdi truong SH [110] bd sung 30
g/l dudng sucrose, 0,5 g/l than hoat tinh va 9 g/l agar [22]. Ngudn mAu sir dung cho
cac thi nghiém duoc 14y tir nhitng cdy khoé manh, khong biéu hién bién di, khong bi
thuy tinh thé, co day du 14, than, ct va ré.

Cum phéi vé tinh sdm Ngoc Linh nudi cay in vitro 2,5 thang tudi co cau trdc
ddng déu nhau va khéi lugng khoang 30 mg ¢ thi nghiém phat sinh hinh thai, ngun
mau nay duoc cay vao méi trudng thich hop dé tao cay con hoan chinh.

Cay sadm Ngoc Linh in vitro hoan chinh (c6 cu va 14, dat chiéu cao khoang 3
cm) duoc trong thuc nghiém tai hai khu vye Lam Pong va Quang Nam dé khao sat
kha nang sdng sot, sinh truong va phat trién caa cay nudi cay in vitro.

Ngudn mau dé xac dinh hoat chit: cay sam Ngoc Linh in vitro, cay saim Ngoc
Linh 6 thang tudi, 1 ndm tudi va 2 nam tudi trong & nai Ngoc Linh thudc x4 Tra Linh,
huyén Nam Tra My, tinh Quang Nam duoc thu thap va siy khé, sau d6 miu duoc
phan tich hoat chat.

2.1.2. Thiét bi - dung cu, héa chit va dung moi
2.1.2.1. Thiét bi - dung cu

Thiét bi va dung cu trong nudi cdy in vitro gom co: can dién tir, bép dién, may
cat nudc, may do pH, ndi hip vo tring, dao cdy, dia cdy, panh cay, kéo, binh nudi ciy
100 ml va 250 ml, day thun, nylon, ging tay, khau trang. Dung cu dugc khir tring
bang autoclave ¢ 121°C, 1 atm trong 20 phut. May do cudng d6 anh sang LI-250A
Light meter (LICOR Biosciences UK Ltd.).

Thiét bi dung trong giai phdu hinh thai hoc: chai nho c6 nut day kin dé xir 1y
mau, 6ng nho giot, dén coOn, lam kinh, lamel, dao lam, kep nhon va kim miii giao, bo
dung cu nhudém mau, kinh hién Vi soi ndi.

Thiét bj dung trong phan tich HPLC (High-performance Liquid

chromatography: sic ky l6ng hiéu niang cao) bao gdm may HPLC ctia Shimadzu véi
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hé théng bom LC-20A-D, Degasser DGU-20A5, dau do DDA SPD-M20A va cot
Supelco C18; may siéu am Ultrasonic LC 60H, ta siy Sanyo MOV-112, tu siy
Menmert, can k¥ thuat Prescisa (Nhat Ban), dén UV hai budc séng 254 nm, 365 nm,
Viber Luormat (Phap), bép cach thiy Menmert WB.14, ban mong trang sin Silica
gel 60F2s4 (Merck).

2.1.2.2. Héa chdt va dung moi

Céc thanh phan khoang da luong (N, P, K, Ca, Mg, S), vi luong (Fe, Cu, Mn,
Mo, B, I, Co, Zn), vitamin dung dé pha méi truong nudi ciy dugc cung cip bai hang
hoa chat Merck (Ptc). Cac chat diéu hoa sinh truong thuc vat (TDZ, 2,4-D, NAA,
BA) dugc cung cap boi hang Duchefa (Ha Lan). Nguon carbohydrate (sucrose) dugc
cung cap boi Cong ty duong Bién Hoa (Viét Nam), agar dé sir dung 1am dong dic
moi trudng duoc cung cap boi Céng ty TNHH Nam Ha Long (Viét Nam).

Hoa chat trong giai phau: Javen, acid acetic va pham nhuém hai mau do
carmin-xanh iod.

Rg:: CO d6 tinh sach > 98% HPLC thudc hang Nacalai Tesque, Kyoto, Nhat
Ban; Rb1: ¢6 d6 tinh sach > 98% HPLC thudc hdng ICN Biomedicals Inc; MR2: dugc
chiét tir Trung tam Sam va Duoc lidu thanh phd H6 Chi Minh. Dung méi dé chay sic
ky 16p mong 1a: Cloroform:methanol:nudc (65:35:10).

2.2. Noi dung nghién ciru
2.2.1. Ngi dung 1: Nghién ciru qud trinh phdt sinh hinh thdi tiv CAC nguén méu
khac nhau

Nghién ctru anh hudng cia CODHSTTYV riéng 1€ 1€n su phat sinh hinh thai ctia
mau 14 tTCL_L, cudng 14 tTCL_C, cung 14 ITCL_C va than r& tTCL_R trong diéu
kién chiéu sang va toi hoan toan.

Nghién ctru anh hudng giita sy két hop auxin va cytokinin 1én sy phat sinh
hinh thdi ciia mau 14 tTCL L, cuéng 14 tTCL_C, cudng 14 ITCL_C va than ré tTCL_R
trong diéu kién chiéu sang va t6i hoan toan.

Nghién ctru qua trinh phat trién cta phdi sim Ngoc Linh.

Tao cdy con hoan chinh tir phdi vo tinh
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2.2.2. Néi dung 2: Nghién cieu sw sinh trwéng va phdt trién tiép theo ciia cdy
con in vitro ¢ cdc diéu kién sinh thdi khac nhau

Nghién ctru qué trinh sinh truéng va phat trién ciia cay sim Ngoc Linh nudi
cdy in vitro dugc trong tai xa Tra Linh, huyén Nam Tra My, tinh Quang Nam va khu
vuc Cong Trdi, Vuon Qudc gia Bidoup - Nui Ba, Lam Déng.

2.2.3. Ngi dung 3: Dinh tinh va dinh lwong saponin trong cdy sam Ngoc Linh
in vitro va trong cay sdm Ngoc Linh ¢ giai doan vwon wom

Dinh tinh va dinh luong saponin trong cdy sdm Ngoc Linh in vitro, cady sam
Ngoc Linh 6 thang, cdy 1 nim va cdy 2 nam tudi duoc trong ¢ cac diéu kién sinh thai
khac nhau.

2.3. Phuong phap nghién ciru
2.3.1. Phwong phdp nghién ciru sy phat sinh hinh thai

Mau 14 sdm Ngoc Linh in vitro dugc cit theo chiéu ngang tTCL L véi kich
thudc mdi mau cat 1 mm x 10 mm (réng x dai).

Mau cubng 14 sam Ngoc Linh in vitro duoc cit ngang tTCL_C véi kich thudc
mdi miu cit 1 mm x 1 mm (day x dudng kinh).

Mau cudng 14 sdm Ngoc Linh in vitro dugc cit ngang, mdi doan cat dai 10
mm, sau d6 ché doi thanh hai manh theo chiéu doc ITCL_C day khoang 1 mm.

Mau than ré sam Ngoc Linh in vitro duoc cat ngang tTCL_R voi kich thude
mdi mau cit 1 mm x 5 mm (day x dudng kinh).

Cac nguon mau khac nhau dugc ciy vao méi trudng c6 bd sung céc chat diéu
hoa sinh truéng khac nhau tiy thugc vao ting giai doan phat trién ciia mau ciy va dat
duéi diéu kién chiéu sang khac nhau nham nghién ctu sy phat sinh hinh thai cua céc
ngudén mau khac nhau.

2.3.2. Phwong phdp gidi phdu hinh thdi thuc vt va quan sat bang kinh hién vi
soi nai

Giai phau hinh thai thyc vat bang phuong phap nhuém don, nhuém kép hay
nhuém hai mau. Nguyén tic chung caa viéc nhuém mau: cac té bao song (té bao nhu
mo, viing md phan sinh cd té bao chat ¢dm dic, hoat dong trao d6i chat dién ra manh)
s& bat mau hdng, vai viing md phan sinh chira cac té bao co kich thudc nho, nam gan
nhau dudi kinh hién vi s& bat mau hong dam; con céac té bao chuyén hoa hoic da chét

(c4c té bao md mach hda gd) s& bat mau xanh.
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2.3.3. Phwong phap phén tich ham lwgng saponin
2.3.3.1. Phuong phdp sdc ky l6p méng
Dung dich miu thir dwoc cham trén 16p mong hap phu (thuong 12 silica gel).
M6t dung mdi trién khai (pha dong) di chuyén doc theo ban mong s& 1am di chuyén
cac CAu tir ciia mau thar theo mot van tdc khac nhau, tao thanh mot sic dé cé nhiéu
vét Rf khac nhau. Rf cia mot chat A 14 ti s gitta doan duong di chuyén cua chat A
(1a) va doan dudng di chuyén caa dung méi (lo) tinh tir mac xuat phat mau tha: Rfa
= Ia/lo. Tri s6 Rf ludn ludn < 1,00 va chi liy ding 2 s6 1é [32].
2.3.3.2. Phuong phdp sdc ky léng hiéu ning cao
HPLC (High Performance Liquid Chromatography) 1a k¥ thuat sic ky tach
hdn hop trén cot duge nhodi day bang cac hat co kich thuée <10 pm. Do vay, phai
ding mot bom cé 4p suat cao khoang 300 atm dé day pha dong qua cot véi toc do
dong khoang vai ml/phut va cho phép phan giai nhanh mét lwong mau nhé ¢& 20 pg.
Viéc dinh lugng cac chit béng HPLC c6 thé dua vao su so sanh chiéu cao cua dinh
hay so sanh dién tich dinh cta chét can xac dinh v6i mot hay nhiéu mau chuan. C6
nhiéu phuong phap dinh luong, nhung thi nghiém nay ching t6i dung chuan ngoai.
So sanh truc tiép chiéu cao hodc dién tich dinh cia mau thir v6i chiéu cao hodc dién
tich dinh ctia mot dung dich chét chuan twong tng c6 ndng do da biét. Phuong phap
duoc ap dung phd bién trong HPLC dé dinh luong cac chat. Uu diém cua phuong
phap nay la chinh xac, chi can luu ¥ dén sy phéan tach ctia hop chat can xac dinh nén
viéc tién hanh dinh lugng kha don gian. Nhugc diém cia phuong phap nay 13 cac sai
s6 ¢6 thé xay ra khi tiém s& anh huong truc tiép dén két qua dinh luong [32].
2.4. Phuong phap bo tri thi nghiém
2.4.1. Ngi dung 1: Nghién cizu qua trinh phat sinh hinh thai tzr nguén mdu khac
nhau
2.4.1.1 Thi nghiém 1: Khao sat anh huong cua CDHSTTV riéng lé lén sy phat
sinh hinh théi ciia mau 1d tTCL_L trong diéu kién chiéu sdng va téi hoan toan
Muc dich: Nghién ctru anh hudng cua chit didu hoa sinh truéng va diéu kién
chiéu sang 1én su phat sinh hinh thai cia mau 14 tTCL_L.
Cdch tién hanh: La sim Ngoc Linh tir nhitng cdy sim Ngoc Linh 3 thang tudi
nudi cay in vitro duoc cat theo chiéu ngang tTCL L véi kich thuéc mdi méu cit 1

mm x 10 mm (réng x dai), dugc cdy trén méi trudng MS [92] c6 bd sung 30 g/l
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sucrose, 8 g/l agar va cac chat diéu hoa sinh truong thuc vat (CPHSTTV): a-
naphthaleneacetic acid (NAA), 2,4-Dichlorophenoxy acetic acid (2,4-D), 6-
benzyladenine (BA) va Thidiazuron (TDZ) & cac nong do khac nhau duoc trinh bay
trong bang 2.1. Mo6i truong nudi céy duoc diéu chinh pH vé 5,7 - 5,8; sau do duoc
dong vao binh thuy tinh 250 ml (30 ml méi trudng/binh) va hip khir tring & 121°C,
1 atm trong 30 phut. Binh nudi ciy s& duogc dit dudi diéu kién chiéu sang 16 gio/ngay
(d6i voi thi nghiém c6 chiéu sang) va t6i hoan toan (ddi v6i thi nghiém trong t6i).
Bdng 2.1. Nong do, loai CDHSTTV va diéu kién chiéu sang khac nhau ¢ thi nghiém 1

STT Nong d6 CPHSTTYV (mg/l)
TDZ BA NAA 2,4-D

0,01 ; ] ]
0,05 - - -
0,1 - - -
0,2 - - -
05 - - -
1,0 - - -

CONO OIS WN -

18 - - - 0,1
19 - - - 0,2
20 - - - 0,5
21 - - - 1,0
22 - - - 2,0

Phwong phép bé tri thi nghiém: theo phuong phap hoan toan ngiu nhién
(Completely Randomized Design, CDR). Mdi nghiém thtc 13p lai 3 1an, mdi cong
thtrc thi nghiém 90 mau, s6 lidu duoc ghi nhan v&i 30 mau/cong thirc thi nghiém.

Chi tiéu theo déi: Sau 10 tuan nudi cdy, cac chi tiéu nhu ty 16 mau phat sinh
hinh thai khac nhau (cdm Gng mo seo, phat sinh phdi truc tiép, tao ré, tao chdi,.. )

cua mau cay dugc ghi nhén.
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2.4.1.2. Thi nghiém 2: Khao sat anh huong cua CPDHSTTV riéng lé lén sy phat
sinh hinh théi ciia mau cuong 1d tTCL_C trong diéu kién chiéu sang va toi hoan toan

Muc dich: Nghién ctru anh huéng cua chit didu hoa sinh trudng va didu kién
chiéu sang 1én sy phat sinh hinh thai cia miu cudng 14 tTCL _C.

Cdch tién hanh: Cudng 14 sim Ngoc Linh tir nhitng cdy sim Ngoc Linh 3 thang
tudi nudi cay in vitro duoc cét theo chiéu ngang tTCL_C véi kich thude mbi mau cit
1 mm x 1 mm (day x dudng kinh), cay trén mdi truong MS [92] c6 bd sung 30 g/l
sucrose, 8 g/l agar va cac CBHSTTV: TDZ, BA, NAA va 2,4-D ¢ cac néng do khac
nhau duoc trinh bay trong Bang 2.2. Mbi trudng nudi cay duoc diéu chinh pH vé 5,7
- 5,8; sau d6 duoc dong vao binh thuy tinh 250 ml (30 ml mdi trudng/binh) va hap
khir tring & 121°C, 1 atm trong 30 phut. Binh nudi cay duoc dat dudi diéu kién chiéu
sang 16 gio/ngay (d6i véi thi nghiém co chiéu sang) va tbi hoan toan (ddi vai thi
nghiém trong tdi).

Bdng 2.2. Nong d6, loai CDHSTTV va diéu kién chiéu sang khac nhau ¢ thi nghiém 2

STT Nong 40 CPHSTTYV (mg/l)
TDZ BA NAA 2,4-D

0,01 - - -
0,05 ; ; ]
0,1 - - -
0,2 - - -
05 - - -
1,0 - - -

O~NOOOTE WDN -

18 - - - 0,1
19 - - - 0,2
20 - - - 0,5
21 - - - 1,0
22 - - - 2,0

Phuwong phdp bé tri thi nghiém: theo phuong phap hoan toan ngiu nhién
(Completely Randomized Design, CDR). Mdi nghiém thtrc 1p lai 3 14n, mdi cong

thtrc thi nghiém 90 mau, s6 lidu duoc ghi nhan v&i 30 mau/cong thirc thi nghiém.



43

Chi tiéu theo doi: Sau 10 tudn nudi ciy, ghi nhan cac chi tiéu nhu ty 1& mau
phat sinh hinh thai khac nhau (cdm tng mo seo, phat sinh phoi tryc tiép, tao ré, tao
chdi,...) ciia miu cay.

2.4.1.3. Thi nghiém 3: Khao sat anh huong cua CDHSTTV riéng lé lén sy phat
sinh hinh théi ciia mau cuong 1d ITCL_C trong diéu kién chiéu sang va toi hoan toan

Muc dich: Nghién ctru 4anh hudng cua chit didu hoa sinh truéng va diéu kién
chiéu sang 1én sy phat sinh hinh thai cia miu cudng 14 ITCL _C.

Cdch tién hanh: Cudng 14 sam Ngoc Linh tir nhitng cdy sim Ngoc Linh 3 thang
tudi nudi cdy in vitro duge cit theo chiéu doc ITCL_C véi kich thude mdi mau dai
10 mm, sau d6 ché d6i thanh hai manh theo chiéu doc ITCL C c6 d6 day khoang 1
mm, ciy trén méi truong MS [92] c6 bd sung 30 g/l sucrose, 8 g/l agar va céc
CPHSTTV: TDZ, BA, NAA va 2,4-D ¢ cac nong d6 khac nhau dugc trinh bay trong
Béang 2.3.

Bdng 2.3. Nong do, loai CDHSTTV va diéu kién chiéu sang khac nhau ¢ thi nghiém 3

STT Nong 40 CPHSTTYV (mg/l)
TDZ BA NAA 2,4-D

0,01 - - -
0,05 ; ; ]
0,1 - - -
0,2 - - -
05 - - -
1,0 - - -

O~NOOOTE WDN -

18 - - - 0,1
19 - - - 0,2
20 - - - 0,5
21 - - - 1,0
22 - - - 2,0

M®i truong nudi cdy dugc diéu chinh pH vé 5,7 - 5.,8; duoc dong vao binh thay
tinh 250 ml (30 ml mdi trudng/binh), hap khir tring & 121°C, 1 atm trong 30 phut.
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Binh nudi ciy s& duoc dit dudi diéu kién chiéu sang 16 gio/ngay (d6i véi thi nghiém
c6 chiéu sang) va t6i hoan toan.

Chi tiéu theo doi: Sau 10 tudn nudi ciy, ghi nhan cac chi tiéu nhu ty 1& mau
phat sinh hinh thai khac nhau (cdm tng mo seo, phat sinh phoi tryc tiép, tao ré, tao

choi,...) cia mau cay.

Phuwong phdp bé tri thi nghiém: theo phuong phap hoan toan ngiu nhién
(Completely Randomized Design, CDR). M&i nghiém thtrc lap lai 3 1an, mdi cong
thtrc thi nghiém 90 mau, s6 lidu duoc ghi nhan v&i 30 mau/cong thirc thi nghiém.

2.4.1.4. Thi nghiém 4: Khao sat anh huong cua CDHSTTV riéng lé lén sy phat
sinh hinh thai ciia mdu than ré tTCL_R trong diéu kién chiéu sang va toi hoan toan

Muc dich: Nghién ciru anh hudng cta chat didu hoa sinh truéng va diéu kién
chiéu sang 1én su phat sinh hinh thai ctia mAu than ré tTCL_R.

Bdng 2.4. Nong d6, loai CDHSTTV va diéu kién chiéu sang khac nhau ¢ thi nghiém 4

STT Nong do CPHSTTYV (mg/l)
TDZ BA NAA 2,4-D

0,01 - - -
0,05 - - -
0,1 - - -
0.2 - - -
05 - - -
1,0 - - -

CONOOTE WN -

18 - - - 0,1
19 - - - 0,2
20 - - - 0,5
21 - - - 1,0
22 - - - 2,0

Cdch tién hanh: Than r& sam Ngoc Linh tir cdy sdm Ngoc Linh 3 thang tudi
nudi ciy in vitro duoc cét theo chiéu ngang tTCL R voéi kich thuéc mbi mau cit 1

mm % 5 mm (day x duong kinh), duoc cay trén moi truong MS [92] ¢6 bo sung 30
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g/l sucrose, 8 g/l agar va cac CDHSTTV: TDZ, BA, NAA va 2,4-D ¢ cac ndng do
khac nhau duoc trinh bay trong bang 2.4. Mdi truong nudi cay duoc diéu chinh pH
vé 5,7 - 5,8; sau d6 dugce dong vao binh thay tinh 250 ml (30 ml méi trudng/binh) va
héap khir tring ¢ 121°C, 1 atm trong 30 phut. Binh nubi cdy s& dugc dit dudi diéu
kién chiéu sang 16 gid/ngay (ddi véi thi nghiém co6 chiéu sang) va tdi hoan toan (d6i
v6i thi nghiém trong t61).

Chi tiéu theo déi: Sau 10 tuan nudi ciy, cc chi tiéu nhu ty 1¢ mau phat sinh
hinh thai khac nhau (cam tng mé seo, phat sinh phéi truc tiép, tao ré, tao chdi,...)
clia mau cdy duoc ghi nhan.

Phwong phép bé tri thi nghiém: theo phuong phap hoan toan ngiu nhién
(Completely Randomized Design, CDR). Mdi nghiém thtrc lap lai 3 1an, mdi cong
thtrc thi nghiém 90 mau, s6 lidu duoc ghi nhan véi 30 mau/cong thire thi nghiém.

2.4.1.5. Thi nghiém 5: Khdo sat anh huéng giiva sw két hop auxin va cytokinin
Ién suw phét sinh hinh théi ciia mau 1a tTCL L & diéu kién chiéu sang va téi hoan toan

Muc dich: Nghién ctru anh huong cia nong do auxin két hop cytokinin va diéu
kién chiéu sang 1én su phat sinh hinh thai cia mau 14 tTCL_L.

Cdch tién hanh: La sam Ngoc Linh tir cAy sam Ngoc Linh 3 thang tudi nudi ciy
in vitro duoc cit theo chiéu ngang tTCL_L véi kich thudc mdi mau cat 1 mm x 10
mm (réng x dai), duoc cay trén moi trudng MS [92] ¢6 bd sung 30 g/sucrose, 8 g/l
agar va cac chat CDHSTTV duoc két hop véi nhau (2,4-D + BA; 2,4-D + TDZ;
NAA + BA) ¢ cac nong do khac nhau duogc trinh bay trong bang 2.5; 2.6 va 2.7.
Bdng 2.5. Su két hop giita 2,4-D, BA & cic nong d6 va diéu kién chiéu sang khéc
nhau trong thi nghiém phat sinh hinh thai ctia mau 14 tTCL_L ctia sim Ngoc Linh

Nong d chat CDPHSTTV (mg/l)

STT 2,4-D BA
1 1,0 :
2 1,0 0.1
3 1,0 0,2
4 1,0 05
5 1,0 1,0
6 1,0 2,0
7 - 1,0
8 0.1 1,0
9 0,2 1,0
10 05 1,0
11 2,0 1,0
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Bdng 2.6. Su két hop giita 2,4-D va TDZ & cac ndng d6 va diéu kién chiéu sang khéc

nhau trong thi nghiém phat sinh hinh thai cia mau 14 tTCL_L ctia sim Ngoc Linh

Nong d9 chat CPHSTTYV (mg/l)

STT

2,4-D TDZ
1 1,0 -
2 1,0 0,01
3 1,0 0,05
4 1,0 0,1
5 1,0 0,2
6 1,0 0,5
7 1,0 1,0
8 - 0,2
9 0,1 0,2
10 0,2 0,2
11 0,5 0,2
12 2,0 0,2

Bdng 2.7. Su két hop gitta NAA, BA ¢ cac nong do va diéu kién chiéu sang khéc

nhau trong thi nghiém phat sinh hinh thai ctia mau 14 tTCL L ctia siam Ngoc Linh

Nong d chat CPHSTTV (mg/l)

STT

NAA BA
1 1,0 -
2 1,0 0,1
3 1,0 0,2
4 1,0 0,5
5 1,0 1,0
6 1,0 2,0
7 - 1,0
8 0,1 1,0
9 0,2 1,0
10 0,5 1,0
11 2,0 1,0

Moi trudng nudi céy dugc diéu chinh pH vé 5,7 - 5,8; sau d6 dugc dong vao
binh thiy tinh 250 ml (30 ml mdi trudng/binh) va hap khir tring ¢ 121°C, 1 atm trong
30 phut. Binh nudi cay s& dugc dat dudi diéu kién chiéu sang 16 gid/ngay (d6i voi thi
nghiém c6 chiéu sang) va t6i hoan toan (ddi véi thi nghiém trong t61).

Phwong phdp bé tri thi nghiém: theo phuong phap hoan toan ngiu nhién
(Completely Randomized Design, CDR). M&i nghiém thtrc lip lai 3 1an, mdi cong

thire thi nghiém 90 mau, sd liéu duoc ghi nhan vé1 30 mﬁu/céng thirc thi nghiém.
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Chi tiéu theo déi: Sau 10 tudn nudi ciy, cac chi tiéu nhu ty 16 mau phat sinh
hinh thai khac nhau (cam rng mo6 s¢o, phat sinh phoi tryc tiép, tao ré, tao chdi,.. )
ctia mau cdy duoc ghi nhan.

2.4.1.6. Thi nghiém 6: Khdo sdt danh huéng giita sw két hop auxin va cytokinin
[én su phdt sinh hinh thdi cia mau cuong ld tTCL_C trong diéu kién sdang va téi hodn
toan

Muc dich: Nghién ctru anh huong ctia ndng do auxin két hop cytokinin va diéu
kién chiéu sang 1én su phat sinh hinh thai cia mau cudng 14 tTCL_C.

Bdng 2.8. Su két hop giita 2,4-D, BA & cac ndng do va diéu kién chiéu sang khac

nhau trong phat sinh hinh thai cia mau cuéng 14 tTCL_C ctia sim Ngoc Linh

Nong d6 chat CDHSTTYV (mg/l)

STT 2,4-D BA
1 1,0 -
2 1,0 0,1
3 1,0 0,2
4 1,0 0,5
5 1,0 1,0
6 1,0 2,0
7 - 1,0
8 0,1 1,0
9 0,2 1,0
10 0,5 1,0
11 2,0 1,0

Bdng 2.9. Su két hop gitta 2,4-D, TDZ & cac nong d6 va diéu kién chiéu sang khéc

nhau trong phat sinh hinh thai cia mau cudng 14 tTCL_C ctia sim Ngoc Linh

Nong d6 chat CPHSTTYV (mg/l)

STT 2,4-D TDZ
1 1,0 -
2 1,0 0,01
3 1,0 0,05
4 1,0 0,1
5 1,0 0,2
6 1,0 0,5
7 1,0 1,0
8 - 0,2
9 0,1 0,2
10 0,2 0,2
11 0,5 0,2
12 2,0 0,2
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Bdng 2.10. Su két hop giita NAA, BA & cac ndng do va diéu kién chiéu sang khéc

nhau trong phat sinh hinh thai cia mau cudng 14 tTCL_C ctia sam Ngoc Linh

Nong d6 chit CPHSTTYV (mg/l)

STT
NAA BA
1 1,0 -
2 1,0 0,1
3 1,0 0,2
4 1,0 0,5
5 1,0 1,0
6 1,0 2,0
7 - 1,0
8 0,1 1,0
9 0,2 1,0
10 0,5 1,0
11 2,0 1,0

Cdch tién hanh: Cudng 1a sam Ngoc Linh tir cdy sim Ngoc Linh 3 thang tudi
nudi cdy in vitro dugc cét theo chiéu ngang tTCL_C véi kich thuéec mdi mau cat 1
mm X 1 mm (day x duong kinh), dugc cay trén méi truong MS [92] c¢6 bo sung 30
g/l sucrose, 8 g/l agar va cac CPHSTTV dugc két hop véi nhau (2,4-D + BA; 2,4-
D+ TDZ; NAA + BA) & cac nong d6 khac nhau duoc trinh bay trong Bang 2.8; 2.9
va 2.10. Mai truong nudi cay dugc diéu chinh pH vé 5,7 - 5,8; sau d6 duoc dong vao
binh thiy tinh 250 ml (30 ml mdi trudng/binh) va hap khir tring ¢ 121°C, 1 atm trong
30 phut. Binh nudi cay sé dugc dit ¢ diéu kién chiéu sang 16 gio/ngay (dbi véi thi
nghiém c6 chiéu sang) va tdi hoan toan (ddi voi thi nghiém trong tb1).

Phwong phép bé tri thi nghiém: theo phuong phap hoan toan ngiu nhién
(Completely Randomized Design, CDR). M&i nghiém thtrc lap lai 3 1an, mdi cong
thtrc thi nghiém 90 mau, s6 lidu duoc ghi nhan voéi 30 mau/cong thire thi nghiém. \

Chi tiéu theo déi: Sau 10 tudn nudi ciy, cac chi tiéu nhu ty 18 mau phat sinh
hinh thai khac nhau (cam rng mo6 s¢o, phat sinh phoi truc tiép, tao ré, tao chdi,.. )
cua mau céy duoc ghi nhan.

2.4.1.7. Thi nghiém 7: Khdo sdt anh hudng giita si két hop auxin va cytokinin
Ién sw phat sinh hinh théi ciia mau cuong 1d ITCL _C trong diéu kién sang va téi hoan
toan

Muc dich: Nghién ciru anh hudng ciia ndng do auxin két hop cytokinin va diéu

kién chiéu sang 1én su phat sinh hinh thai ciia mau cuéng 14 ITCL_C.
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Cdch tién hanh: Cubng 1a sim Ngoc Linh tir ciy sim Ngoc Linh 3 thang tudi
nudi ciy in vitro duogc cat theo chiéu doc ITCL_C véi kich thudc mdi mau cit dai 10
mm, sau d6 ché d6i thanh hai manh theo chiéu doc ITCL_C c6 d6 day khoang 1 mm,
dugc cdy Gp trén moi trudng MS [92] ¢6 bd sung 30 g/l sucrose, 8 g/l agar VA CAC
CPHSTTV dugc két hop v6i nhau (2,4-D + BA; 2,4-D + TDZ; NAA + BA) ¢ cac
ndng do khac nhau duge trinh bay trong Bang 2.11; 2.12 va 2.13.
Bdng 2.11. Sy két hop giita 2,4-D, BA & cac nong d6 va diéu kién chiéu sang khac

nhau trong phat sinh hinh thai cia mau cudng 14 ITCL_C cuia sim Ngoc Linh

Nong d chat CDHSTTV (mg/l)

STT 2,4-D BA
1 1,0 -
2 1,0 0,1
3 1,0 0,2
4 1,0 0,5
5 1,0 1,0
6 1,0 2,0
7 - 1,0
8 0,1 1,0
9 0,2 1,0
10 0,5 1,0
11 2,0 1,0

Bdng 2.12. Sy két hop giita 2,4-D, TDZ & cac ndong do va didu kién chiéu sang khac

nhau trong phat sinh hinh thai cia mau cudng 1a ITCL_C ctia sim Ngoc Linh

Nong d9 chat CDHSTTV (mg/l)

STT 2,4-D TDZ
1 1,0 -
2 1,0 0,01
3 1,0 0,05
4 1,0 0,1
5 1,0 0,2
6 1,0 0,5
7 1,0 1,0
8 - 0,2
9 0,1 0,2
10 0,2 0,2
11 0,5 0,2
12 2,0 0,2
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Bdng 2.13. Su két hop giita NAA, BA & cac ndng do va diéu kién chiéu sang khéc

nhau trong phat sinh hinh thai cia mau cudng 14 ITCL_C ctia sam Ngoc Linh

Nong d6 chit CPHSTTYV (mg/l)

STT

NAA BA
1 1,0 -
2 1,0 0,1
3 1,0 0,2
4 1,0 0,5
5 1,0 1,0
6 1,0 2,0
7 - 1,0
8 0,1 1,0
9 0,2 1,0
10 0,5 1,0
11 2,0 1,0

Moi trudng nudi cay duge diéu chinh pH vé 5,7 - 5,8; sau d6 dugc dong vao
binh thiy tinh 250 ml (30 ml méi trudng/binh) va hap khir tring ¢ 121°C, 1 atm trong
30 phut. Binh nudi cay sé dugc dat dudi dicu kién chiéu sang 16 gid/ngay (thi nghiém
chiéu sang) va toi hoan toan (thi nghiém trong t61).

Phwong phdp bé tri thi nghiém: theo phuong phap hoan toan ngiu nhién
(Completely Randomized Design, CDR). Mdi nghiém thtrc 1ap lai 3 1an, mdi cong
thirc thi nghiém 90 mau, sd liéu duoc ghi nhan vé1 30 ma:tu/c()ng thirc thi nghiém.

2.4.1.8. Thi nghiém 8: Khdo sdt anh hwéng gitta su két hop auxin va cytokinin
lén sw phat sinh hinh thdi ciia mdu théan ré tTCL_R trong diéu kién chiéu sing va toi
hoan toan

Muc dich: Nghién ctru anh hudng ctia ndng do auxin két hop cytokinin va diéu
kién chiéu sang 1én su phat sinh hinh thai ciia mau than ré tTCL_R.

Cdch tién hanh: Than ré saim Ngoc Linh tir nhitng cdy sdm Ngoc Linh 3 thang
tudi nudi cdy in vitro duoc cit theo chiéu ngang tTCL_R véi kich thudc mbi mau cit
1 mm x 5 mm (day x dudng kinh), duoc ciy trén moi truong MS [92] ¢6 bd sung 30
g/l sucrose, 8 g/l agar va cac CDHSTTV duoc két hop véi nhau (2,4-D + BA; 2,4-
D + TDZ; NAA + BA) ¢ cic nong d6 khac nhau duoc trinh bay trong Bang 2.14;
2.15va 2.16. Moi truong nudi céy duogc diéu chinh pH vé 5,7 - 5,8; sau d6 duoc dong
vao binh thity tinh 250 ml (30 ml méi truong/binh) va hap khir tring & 121°C, 1 atm
trong 30 phut. Binh nudi cay sé dugc dat dudi dicu kién chiéu sang 16 gio/ngay (ddi

v6i1 thi nghiém c6 chiéu sang) va to1 hoan toan (do1 véi thi nghiém trong t61).
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Bdng 2.14. Su két hop giita 2,4-D, BA & cac nong d6 va diéu kién chiéu sang khéc

nhau trong phat sinh hinh thai ctia mau than ré tTCL R ctia sim Ngoc Linh

Nong dé chat CDPHSTTYV (mg/l)

STT

2,4-D BA
1 1,0 -
2 1,0 0,1
3 1,0 0,2
4 1,0 0,5
5 1,0 1,0
6 1,0 2,0
7 - 1,0
8 0,1 1,0
9 0,2 1,0
10 0,5 1,0
11 2,0 10

Bdng 2.15. Sy két hop gitta 2,4-D, TDZ & cac ndng do va diéu kién chiéu sang khac

nhau trong thi nghiém phét sinh hinh thai ctia mau ré tTCL R ctia sim Ngoc Linh

Nong d9 chat CDHSTTV (mg/l)

STT 2,4-D TDZ
1 1,0 -
2 1,0 0,01
3 1,0 0,05
4 1,0 0,1
5 1,0 0,2
6 1,0 0,5
7 1,0 1,0
8 - 0,2
9 0,1 0,2
10 0,2 0,2
11 0,5 0,2
12 2,0 0,2

Bdng 2.16. Su két hop giita NAA, BA & cac néng do va diéu kién chiéu sang khéc

nhau trong phat sinh hinh thai ctia mau than ré tTCL R ctia sim Ngoc Linh

Nong d chat CPHSTTYV (mg/l)

STT

NAA BA
1 1,0 -
2 1,0 0,1
3 1,0 0,2
4 1,0 0,5
5 1,0 1,0
6 1,0 2,0
7 - 1,0
8 0,1 1,0
9 0,2 1,0
10 0,5 1,0
11 2,0 1,0
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Phwong phdp bé tri thi nghiém: theo phuong phap hoan toan ngiu nhién
(Completely Randomized Design, CDR). Mdi nghiém thtrc ldp lai 3 1an, mdi cong
thtrc thi nghiém 90 mau, s6 lidu duoc ghi nhan v&i 30 mau/cong thirc thi nghiém.

Chi tiéu theo déi: Sau 10 tuan nudi ciy, cc chi tiéu nhu ty 1¢ mau phat sinh
hinh thai khac nhau (cam tng mé seo, phat sinh phéi truc tiép, tao ré, tao chdi,...)
ctia mau cdy dugc ghi nhan.

2.4.1.9. Gidi phdu hinh théi hoc

Muc dich: Quan st qua trinh phat trién cta phoi.

Cdch tién hanh: Md nudi cdy dugc cat thanh cac 1at mong di qua truc ré hoac
chéi. Lat cat dugc xur Iy voi Javel 5% trong 15 phut dé loai bo noi chat té bao sau d6
rira V6i nudc cat rdi xu 1y tiép tuc véi acid acetic 3% trong 5 phut dé loai bo Javel
trede khi tién hanh nhuom véi pham nhuém 2 mau (acetocarmine va iodine) trong 3
phat. Tiép do6, dat mau vat Ién lamel kinh, dat lamel 1én va quan sat dudi kinh hién vi
quang hoc v&i do phong dai ting dan.

Chi tiéu theo doi: Cac dang hinh thai cua phoi vo tinh.

2.4.1.10. Tao cdy con hoan chinh tir phéi vo tinh sam Ngoc Linh

Muc dich: Tao duoc cay con in vitro khoe manh, dong déu vé hinh thai va co
sttc sdng tot dé phuc vu cho céc thi nghiém tiép theo.

Cdch tién hanh: Ngudén mau phdi thu nhan dugc & cac thi nghiém phat sinh
hinh thai duoc nudi cdy trén moi trudng SH ¢6 bo sung 1 mg/l BA, 0,5 mg/l NAA,
50 g/l sucrose, 9 g/l agar, 1 g/l than hoat tinh dudi diéu kién chiéu sang khac nhau
[4].

Chi tiéu theo déi: Sau 8 tudn nudi cdy, tién hanh ghi nhan chiéu cao cdy, sd 14
va s luong ré.

2.4.2. Ngi dung 2: Nghién civu sw sinh trwéng va phdt trién tiép theo ciia cdy
sdm Ngoc Linh in vitro ¢ cdc diéu kign sinh thdi khdc nhau.
2.4.2.1. Thi nghiém 09: Nghién ciru qud trinh sinh triedng va phat trién ciia cdy
sam Ngoc Linh nudi cdy in vitro trong tai Quang Nam

Muc dich: Panh gia kha nang thich nghi ciia ciy saim Ngoc Linh nubi cdy in
Vitro tai noi c6 cac quan thé siam Ngoc Linh ty nhién dang sinh song.

Cdch tién hanh: Cay con saim Ngoc Linh 8 tuan tudi c6 ngudn gdc tir phdi nudi

ciy bang k¥ thuat TCL, cay duoc 14y ra khoi binh nudi cdy, rira sach agar va bao quan
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trong hop nhya tron, dudi day hop c6 mot 16p bong thdm nude vira du dé giir am,
tranh mat nude trong thoi gian chuyén mau dén khu vuc trong. Thoi gian tién hanh
trdng duge bd tri vao thang 09 diu muia mua. Tong sb luong ciy sdm Ngoc Linh in
vitro dugc trong 1a 800 cay, chia 1am 4 ludng. Vudn wom thi nghiém duogc thiét 1ap
chu yéu ¢ khu vuc nui cao thudc dia ban day Nui Ngoc Linh - xa Tra Linh, huyén
Nam Tra My, tinh Quang Nam. Pay Ia thi nghiém quan trong cho phép chung ta danh
gia dugc tiém nang va trién vong cia cay sim Ngoc Linh nudi ciy in vitro trong viéc
cung cap ngudn giéng cho cac khu vire trong cdy sim Ngoc Linh ciing nhu phat trién
va bao ton quén thé sam Ngoc Linh dang bi khai thac can kiét trong tu nhién.

Chi tiéu theo doi: Ty 1€ séng sot, ty 1€ moc 14 moi va sy hinh thanh cu nhanh
d6i voi cay 6 thang, cdy 1 nim tudi, cay 1,5 nam tudi va cdy 2 nim.

2.4.2.2. Thi nghiém 10: Nghién ciru qud trinh sinh truedng va phat trién ciia cdy

sam Ngoc Linh nudi cdy in vitro trong tai khu viee Cong Troi, rimg quoc gia Bidoup
- NUi Ba (Ldm Pong)

Muc dich: Panh gia su thich ing cta cay sdm Ngoc Linh nuéi cay in vitro tai
Vuon Qudc gia Bidoup - NUi Ba (Lam Ddng) va so sanh kha ning séng sot va sinh
trudng cla cay sam voi cac vi tri thiét 1ap tai dia ban tinh Quang Nam

Cdch tién hanh: Cay con saim Ngoc Linh 8 tudn tudi c6 ngudn gdc tir phdi nudi
ciy bang k¥ thuat TCL, cay duoc lay ra khoi binh nudi cy, rira sach agar va bao quan
trong hop nhua tron, dudi day hop c6 mot 16p bong thim nudce vira du dé gitr am,
tranh mat nudc trong thoi gian chuyén miu dén khu vuc trong. Thoi gian tién hanh
trong dugc bb tri vao thang 09 nam 2014. Tong sb lugng cdy sam Ngoc Linh in vitro
duogc trong 13 800 cay, chia lam 4 ludng. Vuon wom thi nghiém duoc thiét 1ap tai khu
vuc Cong Troi trong phan khu bao vé nghiém ngit rimg qudc gia Bidoup - NUi Ba
(Lam Dong) va c6 nhiéu nét twong dong v6i khu vuce diy Nui Ngoc Linh - x3 Tra
Linh - huyén Nam Tra My - tinh Quang Nam vé khi hau (khi hau cao nguyén nhiét
d6i gio mua v6i hai mila, miia mua tir thang 4 dén thang 11, mua kho tir thang 12 dén
thang 3).

Chi tiéu theo doi: Ty 1€ séng soOt, ty 1¢ moc 14 méi va sy hinh thanh ci nhanh
d6i voi cdy 6 thang, cdy 1 nim tudi, cay 1,5 ndm tudi va ciy 2 nam.

Cac yéu t6 moi truong bao gém anh sang, nhi¢t dg, do am, dat dai, ché do phan

bon va k¥ thuat cham soc.
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2.4.3. Ngi dung 3: Dinh tinh va dinh luwong saponin trong cdy sam Ngoc Linh
in vitro va trong cdy sam Ngoc Linh ¢ giai doan vwon wom
2.4.3.1. Thi nghiem 11: BPinh tinh ham lwong saponin trong cdy sam Ngoc Linh
in vitro, cy sam con 6 thang, cay sam I ndm Va cdy Sam 2 nam tudi dwoc trong tai
Quang Nam
Mouc dich: Pinh tinh saponin trong cay sam Ngoc Linh in vitro, cdy sém Ngoc
Linh 6 thang tudi, 1 ndm tudi va 2 nam tudi duoc trong tai Quang Nam.
Dinh tinh saponin bdng sdc ky 16p méng:
Chudn bi mau
Chiét siéu am 1 g mau voi methanol (MeOH) (20 ml/lan, mdi 1an 10 phat, 9
lén), loc va c6 dich loc dén cén.
Hoa can v6i 10 ml nude va 20 ml diethyl ether, lac déu, loai dich diethyl ether.
Dich nudc dugce tiép tuc lac voi n-butanol (n-BuOH) bio hoa nuéc, dem ¢ cach thity
dich n-BuOH dén cén, hoa cin trong MeOH 1am mau thir.
Chudn bi ban mong silica gel
Cit tAm silica gel v6i kich thudc phu hop, cach mép duédi 1 cm ké mot duong
thang, phia dudi dudng thang ghi tén cac chat can sic ky, ¢ sat mép trén ghi tén dung
moi, ban mong silica gel Fasa.
Chudn bi dung moi: Cloroform:methanol:nude (65:35:10, 1y 16p dudi)
Tién hanh
Cham dong loat mau thir (cac nghiém thirc) cing dbi chiéu v6i chuan MRy,
Rb1, Rg: 1én bang silica gel. Trién khai trong binh sac ky dén khi dung méi chay trén
tam silica gel cach dinh trén 1 cm 14y ra dé kho. Phun thude thir H2SO4 10% trong
con va séy khé. Quan sat cac vét hién mau va xac dinh gia tri Rf cua cac vét chat mau
thir so voi vét clia cac chat chuan.
2.4.3.2. Thi nghiém 12: Dinh lugng saponin trong cdy sam Ngoc Linh in Vitro,
cay sam con 6 thang, cay sam I ndm va cdy Sam 2 nam tudi
Mouc dich: Dinh lugng saponin trong cdy sam Ngoc Linh in vitro, cady sém con
6 thang tudi, 1 ndm tudi va 2 nam tudi dugc trong tai Quang Nam.
Dinh lugng saponin (MR2, Rb1, Rg1) bang phuong phap HPLC. Dung dudng
chuan dinh lugng saponin (cic chuan MRz, Rgs, Rb1). Can chat chuan: 3,6 mg MRy;
0,97 mg Rgs; 1,2 mg Rb: pha trong binh dinh mtrc 10 ml véi acetonitrile va nudce (ty
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16 7:3) dé c6 duge dung dich me. Tir dung dich me pha giai mau véi ndng d6 tuong
ung nhu bang 2.17.
Bang 2.17. Pha giai mau chuian MRz, Rgi, Rbs

Nong dd
MRz (ug/ml) RQ1 (ng/ml) Rb1 (ng/ml)
STT
1 72 97,0 24
2 144 77,6 48
3 216 58,2 72
4 288 38,8 96
5 360 19,4 120

Tiém cac mau chudn & néng do khac nhau vao may HPLC, ghi nhan dién tich
dinh twong ng véi mdi néng do, dung duong tuyén tinh biéu dién méi twong quan
giita dién tich dinh va ndng do.

Ap dung quy trinh dinh luong saponin (MR2, Rg1, Rb1) cho miu mé seo sim
Ngoc Linh.

Chuan bi mau twong ty nhu sac ky 16p mong.

Can n-butanol hoa véi 10 ml methanol, trich 2 ml ¢6 cach thity dén can. Hoa
cin v&i nude va acetonitrile (1:2), loc qua mang loc 0,45 pm, dich loc bom vao may
HPLC va ghi nhan dién tich dinh.

Cong thure xac dinh ham lugng (%):

x. 10.100%
HL (%) = 10

a. (100% - p)
X: ndng do mau thir thu duoc dwa vao dudng chuan (pg/ml); 10: d6 pha lodng

mau; a: khbi lugng nguyén liéu (g); p: 46 am

Chi tiéu theo doi

Céc vét Rf cia MR2, G-Rb1, G-Rg1 va ham lugng saponin toan phan, MRz, G-
Rb1, G-Rgz trong cay sam Ngoc Linh in vitro, cdy sam Ngoc Linh 6 thang, cdy 1 nam

va cay 2 nam.



56

2.5. Phuwong phap xir ly thong ké
Thi nghiém duoc bd tri hoan toan ngiu nhién (Completely Randomized
Design, CDR. Trung binh cta cac chi ti€u theo doi gilra cac cong thirc thi nghi¢m
dugc xur Iy bang phuong phap phan tich phuong sai (ANOVA), sau d6 so sanh véi
phép thir Ducan & mirc tin ciy a < 0,05 bang phan mém SPSS 16.0 [61].
2.6. Piéu kién nudi cay
2.6.1. Piéu kién in vitro
Céc thi nghiém duoc thuc hién trong diéu kién phong nuéi c6 do am tir 55 -
60%, nhiét do 25 + 2°C, cudng d6 chiéu sang 40 - 45 pmol.m?2.s%, thoi gian chiéu
sang 16 gio/ngay (d6i vai thi nghiém co chiéu sang), toi hoan toan (ddi vai thi nghiém
trong ti).
2.6.2. Piéu kign ex vitro
Tai Lam Bong: Thi nghiém duoc bé tri & khu vyc Cong Troi trong phan khu
bao vé nghiém ngit. Hé sinh thai rirng thuoc kiéu rimg kin thuong xanh 14 rung, do
cao trung binh tir 1.800 - 1.900 m, nhiét do 15 - 20°C, do am 80 - 85%, cudng d6 anh
sang do duoc tai vi tri thiét lap vuon wom dao dong tir 8 - 19 pmol.m2.st trong ngay.
Tai khu vuc ndi Ngoc Linh (Quang Nam): thi nghiém duoc thyc hién tai vuon
Tiak Ngo, X Tra Linh, Huyén Nam Tra My, Tinh Quang Nam, trong dudi tan ring
tu nhién véi cac diéu kién nhu sau: Nhiét d6 13 - 20°C, d6 am 80 - 90%, anh sang tu
nhién dudi tan rimg, d6 cao tir 1.600 - 1.800 m, khu vuc trong c6 16p tham muc day,
cac cay sam duoc trong trén ludng, cay cach cay 10 cm, hang cach hang 10 cm.
2.7. Thoi gian va dia diém thwe hién dé tai nghién ciru
- Thi nghiém 1, 2, 3, 4, 5, 6, 7, 8 va tao cay con hoan chinh dugc tién hanh tai
Vién Nghién ctru Khoa hoc Tay Nguyén - LAm Pong.
- Thi nghiém 09 va 10 dugc tién hanh tai Vuon Qubc gia Bidoup - Nui Ba -
Lam Pdng va vuon Sam Tik Ngo - xd Tra Linh, huyén Nam Tra My, tinh Quang
Nam.
- Thi nghiém 11 va 12 duoc tién hanh tai Trung tdm Sam va Dugc liéu TP HO
Chi Minh.
- Thoi gian thuc hién tir thang 08/2012 - 12/2016.
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CHUONG III

3.1. KET QUA NGHIEN CUU
3.1.1. Nghién cizu qua trinh phét sinh hinh thai t&r cac nguén mdu khac nhau
3.1.1.1. Anh huong ciia CDHSTTV riéng 1é [én sy phdt sinh hinh thdi ciia mdu

|& tTCL_L trong diéu kién chiéu sdng va toi hoan toan

Lép mong mau 14 tTCL_L in vitro dugc nudi cdy trong méi trudng bd sung

CPHSTTV riéng 1é. Sau 10 tudn nudi cay, két qua dugc quan sat va ghi nhan thé hién
trong bang 3.1; 3.2 va hinh 3.1; 3.2.

Bdng 3.1. Anh hudng cua chat diéu hoa sinh trudng riéng 1é 1én su phat sinh hinh thai

cia mau 14 tTCL_L trong diéu kién chiéu sang 16 gio/ngay

CDHST | Nong dd | Phdi | Moseo | RE | Sb Piic didm
TV (mg/l) (%) (%) (%) | ré/miu :
bC 0 Oe od Oe Oe Mau chét
TDZ 0,01 Oe 0d Oe Oe Mau chét
TDZ 0,05 Oe od Oe Oe Mau chét
TDZ 0,1 Oe 0d Oe Oe Mau chét
TDZ 0,2 Oe 0d Oe Oe Mau chét
TDZ 0,5 Oe 0d Oe Oe Mau chét
TDZ 1,0 Oe 0d Oe Oe Mau chét
BA 01 Oe 0d e 0e | Mausongnhungkhong
cam tng
BA 02 e 0d e 0e | Mausong nhung khong
cam tng
BA 05 e 0d e 0e |Mausongnhungkhong
cam ung
BA 1,0 Oe od Oe Oe Ma” song nhung khong
cam ung
BA 20 e 0d e 0e | Mausongnhung khong
cam ng
2.4-D 0,1 Oe od Oe Oe Mau chét
2,4-D 0,2 433d| O0d Oe Oe | S lugng phdi it, hinh cau
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S6 lugng phéi it cd dang

2,4-D 0,5 706b | 444c Oe Oe N\ SO NP
hinh cau, tim va 2 la mam
M® seo cd mau néu, cung

2,4-D 1,0 86,3a | 97,7a |421b| 286a B X
Phdi tao thanh cum

24-D 20 | 496¢c| 766b | 99d | 1,06c | MO S0 c0o mau trang, nau,
cang. So lugng phoi it

NAA 0,1 Oe od Oe Oe | MAu chét

NAA 0,2 Oe od Oe Oe | MAu chét

NAA 0,5 Oe od Oe Oe | Mau chét

Phoi dang hinh tim, cau
NAA 1,0 700b | 744b | 26,6c | 0,64d | R&it, ngan

M6 seo ¢6 mau nau den

Phoi hinh tim, cau, 14 mam
va thay 16i
NAA 2,0 890a| 97,7a | 633a| 259b R3 mau tréng, ngén

M0 seo ¢6 mau nau den

Ghi ch: Nhieng chi cdi khdc nhau (a, b, ...) dwoc néu trong cling mét cét biéu dién sw khéc
nhau co y nghia voi a = 0,05 trong Duncan’s test.

Két qua nudi cdy trong diéu kién chiéu sang va tdi hoan toan cho thy, trén
moi trudng dbi ching (khong bd sung CDHSTTV) va moi trudng bd sung TDZ, BA
& cac ndong do khac nhau, tat ca miu la tTCL_L déu chét hoic miu séng nhung khong
cam ung (Bang 3.1 va Bang 3.2). Nhu vay, mdi truong bo sung TDZ va BA khong
thich hop cho su phat sinh hinh thai cia mau 14 tTCL_L. Trong khi d6, nong do 2,4-
D va NAA b6 sung riéng 1¢é vao méi trudng thi mau 14 tTCL_L cho cac kiéu phat sinh
hinh thai 1a phdi, mo seo hay ré.

Trong diéu kién chiéu sang, sau 10 tuan nudi cdy, két qua thu duoc cho thay,
mau 14 tTCL_L khi dugc nudi cay trén méi trudng c6 bo sung 2,4-D va NAA ¢ nong
d6 1 - 2 mg/l cho su phét sinh ca phdi, md seo va ré. Ty 1& phat sinh phdi truc tiép
cao nhat (89,0%) dugc ghi nhan khi miu 1a tTCL_L dwoc nudi cy trén mdi trudng
c6 b sung 2 mg/l NAA (Hinh 3.1f). Phai hinh thanh c6 dang hinh cau, hinh tim, hinh
thay 16i va ca 14 mam. M6 seo hinh thanh c6 dang xép, ctiing, mau trang trong va mau
nau den dugc quan sat trén moi truong MS ¢6 bd sung NAA hoic 2,4-D. R& phat sinh
tir mau trén ca moi trudng cd bo sung 2,4-D va NAA déu c6 mau tring trong, manh

va phan nhanh.
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Bdng 3.2. Anh hudng ciia chat diéu hoa sinh trudng riéng 1¢ 1én sy phat sinh hinh thai

ctia mu 14 tTCL_L trong diéu kién t6i hoan toan

Nong dd | Phoi | Moseo | RE S6

CPHSTTV mal) | (%) (%) %) | rémau Pic diém

bC 0 of 0d 0d 0d | MAuchét

TDZ 0,01 0f od od 0d | Miu chét

TDZ 0,05 of 0d 0d 0d | MAuchét

TDZ 0,1 0f od od 0d | Miu chét

TDZ 0,2 of 0d 0d 0d | MAuchét

TDZ 0,5 0f 0d od 0d | Miu chét

TDZ 1,0 of 0d 0d 0d | MAu chét
BA 0,1 of 0d od 0d | Mau séng, khdng cam ung
BA 0,2 0f 0d 0d 0d | Mau séng, khong cam tng
BA 0,5 of 0d od 0d | Mau séng, khdng cam ung
BA 1,0 0f od od 0d | Méu sbng, khdng cam tng
BA 2,0 0f od od 0d | Méu sbng, khdng cam tng

2,4-D 0,1 376e| 0d 0d 0d | Phéi hinh cau, hinh tim

24D 0.2 g43b | 300b | 0d 0g | Phoihinh cau, hinh tim, hai

14 mam

Phdi hinh cau, hinh tim, hai
2,4-D 0,5 716c | 966a |733b| 2,74b | lamam
R& mau trang trong

Phoi hinh ciu, hinh tim, hai

2,4-D 1,0 920a| 988a |799a| 287a |, » x .
la mam. Ré mau trang

24-D 20 |473d| 97,74 |57,7¢ | 2,63¢c | MO S0 Mmau trang, vang.
Phoi it, re mau trang

NAA 0,1 0f 0d 0d 0d | Mau chét

NAA 0,2 0f od 0d 0d | Mau chét

NAA 0,5 0f od 0d 0d | MAau chét

NAA 1,0 0f od 0d 0d | Mau chét

NAA 2.0 0f 133 ¢ 0d 0d M0 se0 mau vang rat it, moc

& mép ngoai cua l4

Ghi ch: Nhaing chi cdi khdc nhau (a, b, ...) dirot néu trong cting mét cét biéu dién su khéac
nhau cé y nghia véi a = 0,05 trong Duncan'’s test.
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Hinh 3.1. Anh hudng cua chét diéu hoa sinh trudng riéng 1é 1én su phat sinh hinh
thai cia mau 14 tTCL_L trong diéu kién chiéu sang 16 gio/ngay. a. 0,2 mg/1 2,4-D;
b. 0,5 mg/l 2,4-D; c. 1,0 mg/l 2,4-D; d. 1,0 mg/l 2,4-D; e. 1,0 mg/l NAA,; f. 2,0 mg/I
NAA; g. TDZ; h. BA.
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Hinh 3.2. Anh huong cua chat qfiéu hoa sinh truong riéng l¢ 1én sy phat sinh hinh
thai cia mau 14 tTCL_L trong diéu kién t6i hoan toan. a. 0,1 mg/1 2,4-D; b. 0,2 mg/I
2,4-D; c. 0,5 mg/l 2,4-D; d. 1,0 mg/l 2,4-D; e. 2,0 mg/l 2,4-D; f. 2,0 mg/l NAA.

O diéu kién nudi cdy trong t6i hoan toan miu 14 tTCL_L phat sinh ca phoi, mo
seo va ré trén moi trudng bo sung 2,4-D & ndng do tir 0,5 - 2 mg/l (Bang 3.2, Hinh
3.2 ¢, d, e). Khi bd sung 2,4-D ndng d6 thap tir 0,1 - 0,2 mg/1 thi chi phat sinh phoi
hodc phat sinh thém mo seo. Trong khi do, ty 1¢ mau tao phoi cao nhat 92% & néng
d6 1 mg/1 2,4-D trong diéu kién t6i (Hinh 3.2 d) nhung sé phéi hinh thanh cao nhét
lai thu duoc ¢ ndng d6 0,2 mg/l 2,4-D (Hinh 3.2 b).

Khi b6 sung NAA vao méi trudng nudi cdy ¢ ndong d6 thap (0,1 - 1 mg/1) trong
diéu kién tbi thi mAu chét, nhung khi ting néng d6 2 mg/l NAA két qua cho thay ty

1¢ mau phat sinh mé seo (13,3%) va khong quan sat thay su phat sinh phoi va ré.
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3.1.1.2. Anh huong ciia CPHSTTV riéng 1é 1én suw phat sinh hinh thdi ciia mau

cuong 1a tTCL_C trong diéu kién chiéu sang va toi hoan todn

Sau 10 tuan nudi cdy, cac chi tiéu vé phat sinh hinh thai duoc trinh bay trong

bang 3.3 va hinh 3.3.

Bdng 3.3. Anh huéng cia CDHSTTV riéng 1é 1én su phét sinh hinh thai ciia mu cudng

latTCL_C trong diéu kién chiéu sang 16 gio/ngdy va trong diéu kién t6i hoan toan.

CPH | Nongdd | Mdseo | Moseo | RE S Piic didm
STTV | (mg/l) (%) (%) (%) | ré/miu :
Sang Téi

PC 0 Oe Oe 0d 0d | Miu chét

TDZ 0,01 Oe Oe 0d 0d | Miu chét

TDZ 0,05 Oe Oe od 0d | Mau chét

TDZ 0,1 Oe Oe od 0d | Mau chét

TDZ 0,2 Oe Oe od 0d | Mau chét

TDZ 0,5 Oe Oe 0d 0d | Miu chét

TDZ 1,0 Oe Oe 0d 0d | Miu chét

BA 0,1 Oe Oe od 0d | Mau chét

BA 0,2 Oe Oe od 0d | Mau chét

BA 0,5 Oe Oe od 0d | Mau chét

BA 1,0 Oe Oe 0d 0d | Mau chét

BA 2,0 Oe Oe 0d 0d | Miu chét
2,4-D 0,1 Oe Oe 0d 0d | Miu chét
2,4-D 0,2 Oe Oe od 0d | Mau chét
2,4-D 0,5 Oe 83,3a 0d 0d | M6 seo mau vang, xop
2,4-D 1,0 16,6d | 63,3Db 0d 0d | M seo mau vang, xop
2,4-D 2,0 63,3 ¢ 33,3d 0d 0d M6 seo mau nau
NAA 0,1 Oe Oe 0d 0d | Mau chét
NAA 0,2 Oe Oe od 0d | Miu chét
NAA 0,5 Oe Oe 31,3c | 20c |Réngin, mau tring
NAA | 10 | 86a | Oe |755b| 64b :\r"a‘;se‘r’)ﬁ;ﬁ“nﬁ;‘]h“ Re mau
NAA | 20 | 766b | 466c | 899a | 155a 'r\n";’uster‘;r:ga:r‘l’:ﬁahgnﬁe nhicu,

Ghi ch: Nhaing chi cdi khdc nhau (a, b, ...) dirot néu trong cting mét cét biéu dién su khéac

nhau co y nghia voi a = 0,05 trong Duncan’s test.




Hinh 3.3. Anh huong ciia chat didu hoa sinh truong riéng 1é 1én sy phat sinh hinh
thai cia mau cudng 14 tTCL_C. a. 2,4-D trong diéu kién chiéu sang 16 gio/ngay; b.
NAA trong diéu kién chiéu sang 16 gio/ngay; c. 2,4-D trong diéu kién t6i hoan
toan; d. NAA trong diéu kién toi hoan toan.

Cudng 14 tTCL_C khdng phét sinh phoi khi nudi ciy trén méi truong véi cac
CPHSTTV duoc khao sat dudi ca diéu kién sang va ti hoan toan. Cuéng 14 tTCL_C
phét sinh md seo khi duoc nudi cay trén méi trudng c6 bo sung 1 - 2 mg/l 2,4-D hoic
NAA dudi diéu kién sang. Trong do, ty 18 phat sinh md seo cao nhat 86,6% trén moi
truong c6 bd sung 1 mg/l NAA nhung mo seo hoa den sau d6 thi chét (Hinh 3.3 b),
nguoc lai ciing & nong do nay thi cac mau nudi trong dicu kién téi khdng cho sy phat
sinh m6 seo ma lai cho sy hinh thanh r&. Mau duoc nudi ciy trong mai truong c6 bd
sung 2 mg/l NAA trong diéu kién chiéu sang cho su phat sinh m seo con trong diéu
kién t6i phat sinh ca md seo va ré (ty 16 miu tao ré 89,9 %). M6 seo phat sinh cao
nhat 83,3% trén moi trudng bd sung 0,5 mg/1 2,4-D ¢ diéu kién tdi. M6 seo hinh thanh

trén cac moi truong ¢ 2,4-D hoic NAA & ca diéu kién tdi va sang, mo seo xop co
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mau vang nhat, mau nau va mau den. Nhung ciing ¢ diéu kién sang va toi hoan toan
thi lai khéng cho su phat sinh phdi. Mau dugc nudi cay trén méi trudng c6 BA, TDZ
hodc khong bd sung CDHSTTV khéng cam tng phét sinh céc dang hinh thai. Mau
cubng 14 tTCL_C khi duoc nudi ciy trén moi trudng cd b sung 2,4-D hoic NAA &
nong do6 cao (1 - 2 mg/l) duéi diéu kién ti hoan toan cho kha ning phat sinh hinh
thai trong tu nhu dudi diéu kién sang. Su phét sinh ré duoc quan sat thay ¢ cac mau
duoc nudi ciy trén moi truong co bo sung 0,5 - 2 mg/l NAA (Bang 3.3, hinh 3.3 d).

3.1.1.3. Anh huéng ciia CDHSTTV riéng 1é lén sy phdt sinh hinh thdi cia mdu
cuéng ld ITCL_C trong diéu kién chiéu sdng va toi hoan toan

Céc chi tiéu dugc ghi nhan sau 10 tuan nudi cdy thé hién qua bang 3.4, 3.5 va

hinh 3.4, 3.5.
Bdng 3.4. Anh huong ciia chat diéu hoa sinh truong riéng 1é 1én sy phat sinh hinh thai

ctia mau cudng 14 ITCL_C trong diéu kién chiéu sang 16 gid/ngay

CDHSTTV N(?;‘gg/g‘f’ F(’o'}f’)i M(g A‘:’)"O RE(%) | - /Sn‘]’au Dic diém
bC 0 Oe Oe of 0c | Mau chét
TDZ 0,01 Oe Oe of 0c | Mau chét
TDZ 0,05 Oe Oe of 0c | Mau chét
TDZ 0,1 Oe Oe of 0c | Mau chét
TDZ 0,2 Oe Oe of 0c | Mau chét
TDZ 0,5 Oe Oe of 0c | Mau chét
TDZ 1,0 Oe Oe of 0c | Mau chét
BA 0,1 Oe Oe of 0c | Mauchét
BA 0,2 Oe Oe of 0c | Mau chét
BA 0,5 Oe Oe of 0c | Mauchét
BA 1,0 Oe Oe of 0c | Mau chét
BA 2,0 Oe Oe of 0c | Mauchét
2,4-D 0,1 Oe Oe of 0c | Mau chét
2,4-D 02 | 23d | 244d | 256d | 08¢ \F/’:?:'u';g M0 seo mdu ndu den
24D 05 | 596c | 899b | 799a | 4,7ab E:S'hfﬁf] t?r:?,nr?aiclgnr]ﬁémnh
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M6 se0 mau ndu va vang,
ctrng. Ré dai, mau xanh

2,4-D

1,0

86,3 a

97,7a

85,5a

6,2a

Phdi nhiéu, hinh cau, hinh
tim, hai 14 mam va thay I6i
MO seo ¢ mau nau. RéE
nhiéu, c6 mau hoi vang

2,4-D

2,0

69,6 b

98,8 a

71b

40D

Ph6i chi phat sinh ¢ hai dau
cuong I4, hinh tim, hinh cau
M seo c6 mau nau, cung
R& mau trang trong, it

NAA

0,1

Oe

Oe

0f

Oc

Mau chét

NAA

0,2

Oe

Oe

0f

Oc

Mau chét

NAA

0,5

Oe

Oe

of

Oc

Mau chét

NAA

1,0

58,6¢

84,4 c¢c

10,6 e

31b

Mb seo nhiéu, mau tim dic
trung. Phdi c6 mau tim,
trang, moc thanh cum

NAA

2,0

84,0a

96,6 a

37,7¢

40b

Phoi c6 mau hoi nga vang,
dang hinh cau, hinh tim

M0 seo mau nau den, it

Ghi ch: Nhaiing chi cdi khdc nhau (a, b, ...) dwoc néu trong cling mét cét biéu dién suw khéc
nhau co y nghia voi a = 0,05 trong Duncan’s test.

Bdng 3.5. Anh huong ciia chat didu hoa sinh truong riéng 1é 1én su phét sinh hinh thai

ctia mau cudng 14 ITCL_C trong diéu kién t6i hoan toan

CPHSTTV N&’S ’ F()(;Si M(?, /j)eo ?é " /86; Pic diém
(mg/l) (%) ré/mau
bC 0 Oc Oe 0g 0f | Mau chét
TDZ 0,01 Oc Oe 0g 0f | Mau chét
TDZ 0,05 0c Oe 0g 0f | Mauchét
TDZ 0,1 Oc Oe 0g 0f | Mau chét
TDZ 0,2 Oc Oe 0g 0f | Mau chét
TDZ 0,5 Oc Oe 0g 0f | Mau chét
TDZ 1,0 Oc Oe 0g 0f | Mau chét
BA 0,1 Oc Oe 0g 0f | Mau chét
BA 0,2 Oc Oe 0g 0f | Mau chét
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BA 0,5 Oc Oe 0g 0f | Mau chét
BA 1,0 Oc Oe 0g 0f | Mau chét
BA 2,0 Oc Oe 0g 0f | Mau chét
2,4-D 0,1 Oc | 46,6d | 11,0F | 0,34 ef | MO Se0 0 cautric giong
phoi. Ré it, mau vang
2,4-D 0,2 0c | 67,7¢c | 355de | 0,914 |MOSe0nhicu, mautrang
va vang. Ré mau trang
Phéi it, c6 dang hinh cau.
2,4-D 0,5 49,6b | 84,4b |411cd | 05le | MO se0 mau nau. Ré it,
ngan
2,4-D 10 | 696a | 944a | 466c | 1,87¢ | MO S0 mau trang, Xop.
Reé trang va trong. Phoi it
2,4-D 2,0 Oc Oe 0g 0f | Mau chét
NAA 0,1 Oc Oe 0g 0f | Mau chét
NAA 0,2 Oc Oe 0g 0f | Mau chét
NAA 0,5 Oc Oe 31,1e | 0,94d | R&it, mau tring
M© seo it c6 mau vang
NAA 1,0 Oc | 455d | 611b | 6,09b | _ ., .
Ré€ ngan, mau trang duc
M© seo it c6 mau vang
NAA 2,0 Oc 81b 94,4a 192a | R ngén’ nhiéu cé mau
trang duc

Ghi ch: Nhieng chi cdi khdc nhau (a, b, ...) dwot néu trong cling mét cét biéu dién suw khéc
nhau co y nghia voi a = 0,05 trong Duncan’s test.

Trong diéu kién chiéu sang cac mau duoc nudi ciy trén méi trudng cd bd sung
0,2 - 2 mg/l 2,4-D hoic 2 mg/l NAA thi co su phat sinh phdi, mb seo va ré (Bang 3.4,
hinh 3.4 b, c, d, e va f), mé seo hinh thanh cing, c6 mau tréng duc. Cac dang hinh
thai phoi, ré va md seo ciing duoc ghi nhan trén moi truong ¢6 bd sung 0,5 - 1 mg/I
2,4-D dudi diéu kién ti hoan toan, phdi it, md seo tao thanh c6 mau trang hoic mau
nau. Tuy nhién, trong diéu kién séng ty 16 mau tao phoi twong ddi cao, dat 86,3% &
moi truong ¢6 bd sung 1 mg/l 2,4-D (Hinh 3.4 ¢), phéi thu duoc ¢6 dang hinh cau,
hinh tim, hinh thay 16i va ca phéi 14 mam. Ciing trong diéu kién chiéu sang mau duoc
nudi cay trén moi truong ¢ bd sung 1 mg/l NAA cho sy phéat sinh phdi va md seo
ma khdng c6 su hinh thanh ré, & ndng d6 2 mg/l NAA lai c6 sy phét sinh md seo, ré
va phoi (ty Ié mau tao phéi 1a 84,0%) (Hinh 3.4 ), phéi thu dugc ciing c6 dang hinh
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cau va hinh tim. Con trong diéu kién tbi thi & nong do 2 mg/l NAA chi cho sy phat
sinh mé seo va ré (ty 16 mau tao ré/sd ré dat cao nhat 94,4%/19,2 ré) (Bang 3.5) . M6i
truong c6 bo sung 0,1 - 0,2 mg/l 2,4-D, 1 mg/l NAA duéi diéu kién téi hoan toan thi
cho sy hinh thanh r& hoic sy phat sinh mé seo (Bang 3.5), mé seo ¢6 ciu tric giéng
phdi c6 mau tring va vang, ré it ciing c6 mau tring va vang. Nhu vay, d6i voi mau
cudng 14 ITCL_C ciy trén mai truong ¢ bo sung 1 mg/l 2,4-D trong diéu kién chiéu
sang cho ty I& tao phdi va md seo dat tot nhat (Bang 3.4), con & moi truong c6 bd
sung 2 mg/l NAA trong diéu kién téi cho sy hinh thanh ré cao nhat. R& phét sinh tir
mau trén ca moi truong cd bo sung 2,4-D va NAA déu co mau trang trong, manh va

pha&n nhanh.

Hinh 3.4. Anh hudng cua chét diéu hoa sinh trudng riéng 1é 1én sy phat sinh hinh
thai cia mau cudng 14 ITCL_C trong diéu kién chiéu sang 16 gid/ngay. a. 0,2 mg/l
2,4-D; b. 0,5 mg/l 2,4-D; c. 1,0 mg/l 2,4-D; d. 2,0 mg/l 2,4-D; e. 1,0 mg/l NAA; f.

2,0 mg/l NAA.
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Hinh 3.5. Anh huong ciia chat diéu hoa sinh truong riéng 1 1én sy phat sinh hinh thai
ctia mau cuong 14 ITCL_C trong di€u kién toi. a. 0,1 mg/l 2,4-D. b. 0,2 mg/l 2,4-D;
c.0,5mg/l 2,4-D; d. 1,0 mg/l 2,4-D; e. 0 - 2 mg/l NAA.

3.1.1.4. Anh huong ciia CDHSTTV riéng 1é 1én si phdt sinh hinh théi ciia mdu
thén ré {TCL_R trong diéu kién chiéu sang va téi hoan toan

Sau 10 tudn nudi cdy, két qua cua thi nghiém dugc ghi nhin & bang 3.6 va 3.7
va hinh 3.6, 3.7. Qua bang 3.6 va 3.7 cho thay & mau than ré tTCL R duoc cay trén
méi trudng c6 bo sung BA, TDZ hoic khdng bé sung CDHSTTV khong phi hop cho
su phét sinh cac dang hinh thai trong ca diéu kién chiéu sang va tbi hoan toan.

Su phat sinh 3 dang hinh thai (phdi, md seo va ré) duoc ghi nhan khi mau duoc
nudi cy trén moi trudong ¢ bo sung 1 - 2 mg/l NAA duéi diéu kién sang hoic moi
truong ¢6 bd sung 0,2 - 0,5 mg/l 2,4-D dudi diéu kién toi hoan toan. Mau than ré
tTCL_R dugc nhan thy 1a pht hop nhét cho su phat sinh ré (98,8%) khi nudi ciy
trén moi trudng ¢ bo sung NAA & nong d6 2 mg/l dudi diéu kién tbi hoan toan va
83,3% trong diéu kién chiéu sang (Bang 3.6; 3.7, hinh 3.7 ¢).
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Bdng 3.6. Anh huéng ciia chat diéu hoa sinh trudong riéng 1é 1én sy phat sinh hinh thai

ctia mau than r& tTCL_R trong diéu kién chiéu sang 16 gio/ngay

Nong dd | Phoi | Moseo | RE S6 c oz
CDHSTTV (mg/l) (%) (%) (%) | ré/miu Pac diem
bC 0 0g 0f Oc 0c | Mau chét
TDZ 0,01 0g 0f Oc 0Oc | Mau chét
TDZ 0,05 0g 0f Oc 0Oc | Mau chét
TDZ 0,1 0g of Oc Oc | Mau chét
TDZ 0,2 0g of 0c 0c | Mau chét
TDZ 0,5 0g of 0c 0c | Mau chét
TDZ 1,0 0g 0f Oc 0Oc | Mau chét
BA 0,1 0g 0f Oc Oc | Mau chét
BA 0,2 0g 0f Oc Oc | Mau chét
BA 0,5 0g of 0c 0c | Mau chét
BA 1,0 0g of 0c 0c | Mau chét
BA 2,0 0g of 0c 0c | Mau chét
2,4-D 0,1 0g 755¢c | Oc 0c | M6 seo it, mau tring
M6 hiéu, mau trang.
2.4-D 02 | 31.0f | 87.7b | 0c | oOc 0 560 Mict, mall trang
Phdi rat it, hinh cau
M6 seo nhiéu, mau nau.
2,4-D 0,5 57,3d | 899b Oc Oc Phoi moc thanh cum, hinh
cau va hinh tim
M0 seo nhiéu, mau nau
2,4-D 1,0 796b | 97,7a Oc Oc den. Phoi hinh cau, hinh
tim, & mam
M6 seo nhiéu, mau nau
2,4-D 2,0 91,0a | 88,8b Oc Oc den. Phoi nhiéu,‘h‘lnh cau,
hinh tim va 14 mam
NAA 0,1 0g of Oc 0c | Mau chét
NAA 02 | 700c| of | oc | oc |Phoihinhcau, hinh tim,
hai 1& mam, hinh thay I6i
NAA 05 | 706c | of | oc | oc |Phoihinhcau, hinhtim,
hai 1& mam, hinh thay I6i
Phdi hinh cau, hinh ti
NAA 10 | 4866 | 444e | 7440 | 509p | o cat M
Re it, mau trang
Phoi hinh cau, hai 1a mam
NAA 2,0 473e | 67,7d | 833a | 924a | M6 seo mau hoi vang. Ré
ngan, mau tring

Ghi ch: Nhaiing chi cdi khdc nhau (a, b, ...) dwoc néu trong cling mét cét biéu dién sw khac
nhau co y nghia voi a = 0,05 trong Duncan’s test.
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Bdng 3.7. Anh huéng ciia chat diéu hoa sinh trudng riéng 1é 1én sy phat sinh hinh thai

ctia mAu than r& tTCL_R trong diéu kién tdi hoan toan

CDHSTTV Ngg Y| phoi 228 Ré ;S‘A’; Pic diém
(mgj 1 (%) (% ) (%) | ré/mau :

bC 0 0d 0f 0d 0c | Méu chét

TDZ 0,01 0d 0f 0d 0c | Mau chét

TDZ 0,05 0d 0f 0d 0c | Mau chét

TDZ 0,1 0d 0f 0d 0c | Mau chét

TDZ 0,2 0d 0f 0d 0c | Mau chét

TDZ 0,5 0d 0f 0d 0c | Mau chét

TDZ 1,0 0d 0f 0d 0c | Mau chét

BA 0,1 0d 0f 0d 0c | Mauchét

BA 0,2 0d 0f 0d 0c | Mauchét

BA 0,5 0d 0f 0d 0c | Mau chét

BA 1,0 0d of 0d 0c | Mau chét

BA 2,0 0d of 0d 0c | Mau chét
24D | 01 | 563b |411c| 0d | oc m‘: \'};ﬂg cau. Mo sco ft
24-D | 02 | 840a | 61b | 244¢c | 093D f;hr‘;'am”'m‘ge g'g‘ama ;‘g'
24-D | 05 | 463c | 9la | 27,7¢c | 0,69 hc \F;Zr?g' ft. MO s¢0 nhiéu, mau

M0 seo0 ¢ xung quanh mau
2,4-D 1,0 0d |955a| 44,4b | 0,58 bc | ndu den, cung ’
Re it co mau trang trong

2,4-D 2,0 od 31d od Oc M® seo c6 mau vang
NAA 0,1 0d 0f 0d 0Oc | Mau chuyén mau vang
NAA 0,2 0d 0f | 282c | 1,28b | R&ngin, mau tring
NAA 0,5 0d |244e| 488b | 059bc | REit
NAA 1,0 od Of 52,2b | 1,37 b | R&it, ngan, mau vang
NAA 20 | 0d | Of | 988a | 217a Efant?,hrif;] tr%“h' phan

Ghi ch: Nhaing chi cdi khdc nhau (a, b, ...) dirot néu trong cting mét cét biéu dién su khéac
nhau co y nghia voi a = 0,05 trong Duncan’s test.
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Maéi truong c6 bo sung 0,2 - 2 mg/l 2,4-D va NAA trong diéu kién chiéu sang
déu cho su phat sinh phoi. Trong do, ty 1& phat sinh phoi vo tinh cao nhat 1a moi
truong bd sung 2 mg/1 2,4-D (91,0%). Phoi c¢6 dang hinh ciu, hinh tim va hai 14 mam
(Hinh 3.6 ¢), tiép theo 12 méi trudng bd sung 0,2 - 0,5 mg/l NAA vdi ty 18 phét sinh
phéi twong duong nhau (71,0% - 70,6%). Con mau dugce nudi cy trong moi truong

¢6 bd sung 0,2 mg/1 2,4-D trong diéu kién t6i thich hop cho sy phat sinh phoi (84,0%).

Hinh 3.6. Anh hudng cua chét diéu hoa sinh truedng riéng 1é 1én sy phat sinh hinh
thai cia mau than r& tTCL_R trong diéu kién chiéu sang 16 gio/ngay. a. 0,5 mg/I
2,4-D; b. 1 mg/l 2,4-D; c. 2 mg/l 2,4-D; d. 0,2 va 0,5 mg/l NAA; e. 1 mg/l NAA; f.
2 mg/l NAA.
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Hinh 3.7. Anh huong cuia chat diéu hoa sinh trudng riéng 1é 1én su phat sinh hinh
thai ctia mau than ré tTCL_R trong diéu kién ti hoan toan. a. 0,2 mg/1 2,4-D; b. 0,5
mg/l 2,4-D; c. 1 mg/l 2,4-D; d. 2 mg/l NAA; e. 0; 0,1; 0,2; 0,5; 1,0 va 2 mg/l NAA
tur trai qua phai.

Trong thi nghiém nay ty 1¢ phat sinh m6 seo cao nhat thu duoc & mdi truong
c6 b sung 1 mg/l 2,4-D trong diéu kién chiéu sang va t6i hoan toan (97,7% va
95,5%). M6 seo mau nau den, dang cung. Tuy nhién, ciing & ndng d6 nay thi trong
diéu kién chiéu sang c6 ca su phat sinh phéi (Hinh 3.6 b).

3.1.1.5. Anh hudng giiva sw két hop auxin va cytokinin 1én sy phat sinh hinh thdi
ciia mau 1d tTCL_L trong diéu kién chiéu sdng va téi hodn toan

Mau 14 tTCL L cta cay sim Ngoc Linh in vitro duoc dit trén mat moi truong
b6 sung 2,4-D két hop véi BA, 2,4-D két hop v6i TDZ va NAA két hop véi BA &
cac ndng do khac nhau. Két qua thu duoc sau 10 tuan nudi cay duoc thé hién & bang

3.8,3.9,3.10, 3.11, 3.12, 3.13; hinh 3.8, 3.9, 3.10.
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Bang 3.8. Anh hudng sy két hop gitta 2,4-D va BA ¢ cac nong do khac nhau 1én sy
phat sinh hinh thai cia mau 14 tTCL_L trong diéu kién chiéu sang 16 gid/ngay

CPHSTTV (mg/l) L"g:]g;“;‘nthhéi e diden
2,4-D BA Mo seo (%)
1,0 0,1 100 a Mo seo mau tréng xanh, cing
1,0 0,2 100 a M6 seo mau tréng xanh, cung, nhiéu
1,0 0,5 100 a Mo seo mau tring sita va vang, xop
1,0 1,0 93,3b Mo seo mau vang xanh, clrng, it
1,0 2,0 90c Mo seo mau vang nhat, Xép, it
0,1 1,0 47,7 f Mo seo mau vang nau, rat it
0,2 1,0 60,0e M6 seo mau xanh va vang nau, cung, rat it
0,5 1,0 80,0d M6 s¢o mau vang nau, cing, it
20 1.0 100 a rl:/}ll?élslco mau tréng stra va vang, mém xép,

Ghi ch: Nhieng chi cdi khdc nhau (a, b, ...) dwoc néu trong cling mét cét biéu dién suw khac
nhau co y nghia voi a = 0,05 trong Duncan’s test.

Bdng 3.9. Anh huong su két hop gitta 2,4-D va BA & cac ndong d6 khac nhau 1én sy

phat sinh hinh thai cia mau 14 tTCL_L trong diéu kién t6i hoan toan

CDHSTTV | Loai hinh thai phat

(mg/l) sinh X
= Pac diém
24D | BA M(g oy T(*};O;' ¢
1,0 0,1 100 a 27,3a | M seo mau tring sira va vang, xop
1,0 0,2 100 a 255b | M6 seo mau trrflng stra, Xép, nhiéu
1,0 0,5 100 a Oc Mo seo mau tring sita va trang trong, X6p
1,0 1,0 100 a Oc Mo seo mau tring sita va tring trong, mém x4p
1,0 2,0 93,3b Oc Mo seo mau vang nau, mém, it
0,1 1,0 73,3d Oc M6 seo mau vang nau trong, cing, rat it
0,2 1,0 80,0c Oc M6 seo mau vang nau, trong, cing, it
0,5 1,0 93,3b Oc Mo seo mau trang sita va tring trong, mém x&p
2,0 1,0 93,3b Oc M6 seo mau tréng va do nau, xép

Ghi cha: Nhing chit cdi khdc nhau (a, b, ...) dwoc néu trong ciing mét cét biéu dién sw
khac nhau co y nghia voi a = 0,05 trong Duncan’s test.
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Qua két qua thu dugc sau 10 tuan nudi cdy cho thdy, mau 1a tTCL_L dugc nubi
cdy & 2 diéu kién chiéu sang khac nhau déu hinh thanh mé seo, miu van giit nguyén

mau xanh, ¢c6 mau phong 1én, ting kich thudc (Bang 3.8 va 3.9).

Hinh 3.8. Anh hudng su két hop giita 2,4-D va BA & cac ndng d khac nhau 1én sy
phat sinh hinh thai cia miu 14 tTCL_L. Tir SA1 dén SAS5: 1,0 mg/l 2,4-D két hop
véi BA (0,1; 0,2; 0,5; 1,0; 2,0 mg/l); SA6 dén SA9: 1,0 mg/l BA két hop véi 2,4-D
(0,1; 0,2; 0,5; 2,0 mg/1) trong diéu kién chiéu sang. Tir TA1 dén TAS5: 1,0 mg/l 2,4-
D két hop véi BA (0,1; 0,2; 0,5; 1,0; 2,0 mg/l); TA6 dén TA9: 1,0 mg/l BA két hop
véi 2,4-D (0,1; 0,2; 0,5; 2,0 mg/l) trong diéu kién téi hoan toan.

Mo seo phat sinh chu yéu & cac vét cat va it hon trén bé mit mau (Hinh 3.8).
Mau nudi cay trong diéu kién chiéu sang va tdi hoan toan cho ty 18 hinh thanh mé seo
1a tvong dwong nhau. Nhin chung, cic miu nudi cdy ¢ méi truong cd bd sung 1,0
mg/l 2,4-D két hop v6i BA & cac ndng do khac nhau, mé seo nhiéu va dong déu hon
cac nghiém thirc bd sung 1,0 mg/l BA két hop véi 2,4-D & cac nong d6 khac nhau.
Ty 1& md seo phat sinh cao nhat dat toi 100% & cdc mau nudi cdy trén moi truong co
b6 sung 1,0 mg/l 2,4-D két hop véi 0,1; 0,2; 0,5 mg/l BA va 2,0 mg/l 2,4-D két hop
v6i 1,0 mg/l BA trong diéu kién chiéu sang, con trong diéu kién tdi hoan toan ty 18
hinh thanh mo seo dat 100% khi két hop 1,0 mg/l 2,4-D véi 0,1; 0,2; 0,5; 1,0 mg/1
BA, dic biét trong ty 18 BA thap cho ca su hinh thanh ré. Trong d6, & ndng dé 1,0
mg/l 2,4-D va 0,2 mg/l BA ¢6 lugng mé seo hinh thanh nhiéu nhat, trong diéu kién
sdng mo s¢o cO mau tréng xanh, trong diéu kién t6i mo seo c6 mau tréng stta dén vang

x0p, hinh thanh & vi tri mép cat va trén ca bé mat mau. Con mau dugc nudi cay trong
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moi trudng c6 bo sung 1 mg/l BA két hop véi 0,1 mg/l 2,4-D trong diéu kién sang ty

16 mo seo hinh thanh 1a thdp nhat 47,7%, mo seo mau vang nau va it (Bang 3.8).

Bdng 3.10. Anh huong sy két hop giita 2,4-D va TDZ & cac ndong do khac nhau 1én

su phat sinh hinh thai cia mau 14 tTCL_L trong diéu kién chiéu sang 16 gid/ngay

CDHSTTV (mg/1y | 0% hinh thai ]
phat sinh Pic diém hinh thai
2,4-D TDZ M0 seo (%)
1,0 0,01 100 a Mb seo mau tring va vang, Xop
1,0 0,05 100 a Mb seo mau tring xanh va vang nau, cling
1,0 0,1 100 a Mo seo mau tring xanh va vang do, cimg, nhiéu
1,0 0,2 100 a Mo seo mau tring xanh va vang, mém, it
1,0 0,5 100 a Mo seo mau tring xanh va vang do, clng, it
1,0 1,0 100 a Mo seo mau tring va vang nau, mém xop
0,1 0,2 80b Mo seo mau tring x6p va xanh ctng, it
0,2 0,2 80b Mo sgo mau xanh, cing, it
0,5 0,2 100 a Mo seo mau tring va nau, xop
2,0 0,2 733c Mb seo mau tring xanh va vang niu, mém

Ghi ch: Nhieng chi cdi khdc nhau (a, b, ...) dwoc néu trong cling mét cét biéu dién suw khac
nhau co y nghia v ¢i o = 0,05 trong Duncan’s test.

Bdng 3.11. Anh huong sy két hop giita 2,4-D va TDZ & cac ndong do khac nhau 1én

su phat sinh hinh thai cia mau 14 tTCL_L trong diéu kién t6i hoan toan

Loai hinh thai
CDHSTTV (mg/h phét sinh Pic diém hinh thai
2,4-D TDZ Mo seo (%)

1,0 0,01 100 a M6 seo mau vang nau, mém Xép
1,0 0,05 100 a Mo seo mau tring sita va vang, xop
1,0 0,1 100 a M6 seo mau trrfmg stra, xép, nhiéu
1,0 0,2 100 a Mo seo mau tring va vang néu, it
1,0 0,5 100 a Mo seo mau tring sira va trang trong, x6p
1,0 1,0 86,7c¢C MO seo mau tra‘mg stra va vang nau, mém, it
0,1 0,2 80,0d Mo seo mau tra‘mg trong va nau, mém, it
0,2 0,2 93,3b Mo seo mau tring va nau, mém
0,5 0,2 93,3b Mo seo mau tring sita va vang nau, xop, it
2,0 0,2 Oe Mau chét

Ghi ch: Nhaing chi cdi khdc nhau (a, b, ...) dirot néu trong cling mét cét biéu dién su khéac
nhau co y nghia voi a = 0,05 trong Duncan’s test.
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Qua bang 3.10, 3.11, chiing t6i quan sat thdy, mau ban du tir mau xanh chuyén
sang vang, mot s6 hoa ndu, md seo phat sinh twong ddi ddng déu va nhiéu vai cing
ty 18 1a 100% trén cac moi truong bo sung 1,0 mg/1 2,4-D két hop véi TDZ & cac ndng
d6 tir 0,01 dén 1,0 mg/1 trong diéu kién chiéu sang va TDZ tir 0,01 dén 0,5 mg/I trong
diéu kién t6i hoan toan. So vdi cac mau cdy trén mdi trudng co bd sung 2,4-D va BA
thi sy két hop giita 2,4-D va TDZ ¢6 ty 1¢ ciing nhu lugng mé seo hinh thanh 13 cao
hon. Lugng m seo hinh thanh trén mau cdy 14 tTCL L dat trong diéu kién t6i nhidu
hon trong diéu kién sang. Mau dit ¢ diéu kién chiéu sang mé seo thudng cé mau
xanh, dang cimg, con mau trong tdi lai cho mé seo mau tring va vang xop (Hinh 3.9).
Khi quan sat bang mat thudng thi nhan thiy rang miu cay 14 tTCL_L duogc nudi cay
trén moi truong bd sung 1,0 mg/l 2,4-D két hop véi 0,1 mg/l TDZ trong diéu kién tdi
cho lugng mé seo hinh thanh nhiéu va dong déu nhit, mo seo phat sinh xung quanh
vét cat va khap bé mat mau, c6 mau tring sita, x6p. O cac mau 14 tTCL_L nudi cdy
trén moi truong bd sung 0,2 mg/l TDZ két hop véi 2,4-D & nong d6 tir 0,1 dén 2,0
mg/l ca trong diéu kién sang va t6i cho ty 1€ phat sinh mo seo thép va it hon, dac biét
1a mau 1a tTCL_L nudi trong moi truong 0,2 mg/l TDZ két hop véi 2,0 mg/l 2,4-D

trong diéu kién t61 mau déu chét.

Hinh 3.9. Anh huong su két hop giita 2,4-D va TDZ & cac nong do khac nhau 18n sy
phét sinh hinh thai cia mau 14 tTCL_L. SB1 dén SB6: 1,0 mg/l 2,4-D két hop véi
TDZ (0,01; 0,05; 0,1; 0,2; 0,5; 1,0 mg/l); SB7 dén SB10: 0,2 mg/l TDZ két hop Vi
2,4-D (0,1; 0,2; 0,5; 2,0 mg/l) trong diéu kién chiéu sang. Tir TB1 dén TB6: 1,0



78
mg/l 2,4-D két hop véi TDZ (0,01; 0,05; 0,1; 0,2; 0,5; 1,0 mg/l) va TB7 dén TB10:
0,2 mg/l TDZ ket hop vai 2,4-D (0,1; 0,2; 0,5; 2,0) mg/l ¢ dieu kién toi hoan toan.
Bdng 3.12. Anh huong sy két hop gitta NAA va BA & cac ndng d6 khac nhau 1én sy
phat sinh hinh thai cia mau 14 tTCL_L trong diéu kién chiéu sang 16 gid/ngay

CDHSTTYV (mg/l) Logﬁgzg?n;hél Die dibm
NAA BA Mo seo (%)

1,0 0,1 13,3 ¢ M6 seo mau xanh, cing, rat it
1,0 0,2 0d Mau chét

1,0 0,5 0d Mau chét

1,0 1,0 33,3b Mo seo mau nau, phat sinh rat it
1,0 2,0 0d Mau sdng nhung chwa cam tng
0,1 1,0 0d Mau chét

0,2 1,0 0d Mau chét

0,5 1,0 0d Mau chét

2,0 1,0 60 a Mo seo mau xanh, cliing, rat it

Ghi ch: Nhieng chi cdi khdc nhau (a, b, ...) dwoc néu trong cling mét cét biéu dién suw khac
nhau co y nghia voi a = 0,05 trong Duncan’s test.

Bdng 3.13. Anh huong sy két hop gitta NAA va BA & cac ndng d6 khac nhau 1én sy

phat sinh hinh thai cia mau 14 tTCL_L trong diéu kién t6i hoan toan

CPHSTTV (mg/l) L"S:]g;“;'i‘nthhéi e diden
NAA BA Mo seo (%)

1,0 0,1 40e Mo seo mau trang trong va vang nau, mém, it
1,0 0,2 33,3f Mo seo mau nau, phat sinh rat it
1,0 0,5 53,3d Mo seo mau nau, cirng, phat sinh rat it
1,0 1,0 93,3b Mo seo mau tring va vang nau, mém
1,0 2,0 13,3¢g M6 seo mau vang nau, it
0,1 1,0 Oh Mau séng nhung chua cam tng
0,2 1,0 Oh Mau chét
0,5 1,0 90,0c M6 seo mau tréng xanh, vang nau, cung, it
2,0 1,0 100 a M6 seo mau tréng va nau, mém

Ghi ch: Nhaing chi cdi khdc nhau (a, b, ...) dirot néu trong cting mét cét biéu dién su khéac
nhau co y nghia voi a = 0,05 trong Duncan’s test.
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So v6i moi truong bd sung 2,4-D két hop voi BA va 2,4-D két hop voi TDZ thi
trong cac nghiém thirc ciia moi truong cd bd sung NAA két hop voi BA thi mo seo
tao thanh véi ty 16 thap va khong dong déu (Bang 3.12, 3.13). Mau 14 tTCL_L ban
dau hau hét chuyén tir xanh sang vang, mot s6 hoa nau va chét. Mau nudi cay trong
diéu kién t6i cho ty 18 phat sinh md seo cao hon trong diéu kién sang (Hinh 3.10). Ty
1¢ mau phat sinh mo seo cao nhét 1a 100% (Bang 3.13) trong mdi trudng c6 bd sung
2,0 mg/l NAA két hop voi 1,0 mg/l BA trong diéu kién ti, cling trén moi truong nay,
khi nudi ciy trong diéu kién sang thi lai cho ty 1& hinh thanh mé seo thap 60% (Bang
3.12). Nhu vy, diéu kién t6i phu hop véi sy phat sinh mé seo & mau la. Lugng md
seo tao thanh trén m&i mau trong moi trudng ndy it va khong dong déu, mé seo phat

sinh tai mép cat. Qua d6 cho thay, moi truong NAA két hop voi BA ¢ cac nong do

khong phu hop cho qué trinh hinh thanh mé seo & mau 14.

Hinh 3.10. Anh huong su két hop gitta NAA va BA ¢ cac nong do khac nhau 1én sy
phat sinh hinh thai cia mau la tTCL_L. SC1 dén SC5: 1,0 mg/l NAA két hop véi
BA (0,1; 0,2; 0,5; 1,0; 2,0 mg/l). SC6 dén SC9: 1,0 mg/l BA két hop véi NAA (0,1;
0,2; 0,5; 2,0 mg/1) trong diéu kién chiéu sang. TC1 dén TC5: 1,0 mg/l NAA két
hop vai BA (0,1; 0,2; 0,5; 1,0; 2,0 mg/l). TC6 dén TC9: 1,0 mg/l BA két hop véi
NAA (0,1; 0.2; 0,5; 2,0 mg/1) trong diéu kién téi hoan toan.
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Qua két qua thu dugc khi khdo sat anh hudng su két hop giira 1 auxin va 1
cytokinin 18n su phat sinh hinh thai cia mau 14 tTCL L trong diéu kién chiéu sang va
t61 hoan toan chung toi nhan thay, su két hop giira 2,4-D va TDZ & cic ndng do khac
nhau déu phu hop cho viéc phat sinh mé seo & méu l4. Trong d6, thich hop nhat cho
viéc tao md seo & mau 14 tTCL L 1a moi trudng b sung 1,0 mg/l 2,4-D két hop véi
0,1 mg/l TDZ duoc nudi cay trong diéu kién tdi hoan toan. Méi trudng bd sung NAA
va BA khong thich hop cho sy phat sinh m6 seo & mau 1a tTCL L.

3.1.1.6. Anh hudng giiva sw két hop auxin va cytokinin Ién sy phat sinh hinh thai
ciia mau cuong 1 tTCL C trong diéu kién chiéu sang va toi hoan toan

Sau 10 tudn nudi cdy, két qua duogc quan sat, ghi nhan va so sanh hiéu qua cua
ting cap chét 2,4-D két hop v6i BA, 2,4-D két hop véi TDZ va BA két hop voi NAA
dugc thé hién & cac bang 3.14, 3.15, 3.16, 3.17, 3.18, 3.19 va cac hinh 3.11, 3.12,
3.13.

Bdng 3.14. Anh huong su két hop gitta 2,4-D va BA ¢ cac nong do khac nhau 1én su

phat sinh hinh thai ciia mau cudng 14 tTCL_C trong diéu kién chiéu sang 16 gio/ngay

CDHSTTV Loai hinh thai
(mg/l) phat sinh Pic diém
2,4-D BA Mo seo (%)
1,0 0,1 98,8 a M0 seo xanh, d6 nau, cing, it
1,0 0,2 98,8 a Mo seo mau tréng vang, mém
1,0 0,5 98,8 a M6 seo mau vang, mém
1,0 1,0 97,7 a M6 seo mau tréng stta, xanh va nau do, cing, it
1,0 2,0 74,4 c Mo seo mau vang nhat, xép, rat it
0,1 1,0 96,6 a M6 seo mau xanh, cliing, rat it
0,2 1,0 98,8 a M6 seo mau xanh va tréng, cung
0,5 1,0 98,8 a Mo seo xanh tim va vang tim, clng, nhiéu
2,0 1,0 86,6 b Mo seo mau vang, xép, it

Ghi ch: Nhaiing chi cdi khdc nhau (a, b, ...) dwot néu trong cling mét cét biéu dién sw khéc
nhau co y nghia voi a = 0,05 trong Duncan’s test.
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Bang 3.15. Anh hudng sy két hop gitta 2,4-D va BA ¢ cac nong do khac nhau 1én su

phat sinh hinh thai cia mau cudng 14 tTCL_C trong diéu kién toi hoan toan

CDHSTTV Loai hinh thai
(mag/l) phat sinh Pic diém

2,4-D BA Mo seo (%)
1,0 0,1 97,7 a M6 seo mau vang nhat, mém
1,0 0,2 98,8 a Mo seo mau tréng stra va vang, xép, nhiéu
1,0 0,5 97,7 a Mo seo mau tréng stra va vang nhat, Xép
1,0 1,0 97,7 a M6 seo mau vang nhat, niu vang, Xép, it
1,0 2,0 98,8 a Mo seo mau vang nhat, nau vang, xép,it
0,1 1,0 97,7 a M6 seo cung, mau vang
0,2 1,0 96,6 a Mo seo mau vang nau, mém
0,5 1,0 97,7 a M6 seo mau tréng slita va vang, mém, xép
2,0 1,0 96,6 a M6 seo mau vang, mém, it

Ghi ch: Nhieng chi cdi khdc nhau (a, b, ...) dwoc néu trong cling mét cét biéu dién suw khac
nhau co y nghia voi o = 0,05 trong Duncan’s test.

Cac mau cudng 14 tTCL_C dugc nudi cay trong diéu kién chiéu sang va t6i hoan
toan déu phat sinh mé seo vdi ty 1& cao trén 70% (Bang 3.14, 3.15). Miu cy vao mdi
truong c6 bo sung 1 mg/l 2,4-D két hop vé6i 2,0 mg/l BA trong diéu kién chiéu sang
cho ty 1¢ hinh thanh mo seo thép nhat 74,4%. TAt ca céc nghi¢m thirc con lai ciia diéu
kién chiéu sang va t6i hoan toan c6 ty 1& mau hinh thanh mé seo khong c6 su khac
biét nhidu. Hau hét lugng mé seo phat sinh trén mdi mau ciy it va khong dong déu.
Bén canh md seo phat sinh c6 mau trang sita hay vang & cac moi truong nudi cay
khac nhau thi miu dugc cdy vao mdi truong cé bod sung 1 mg/l BA két hop véi 0,1
va 0,2 mg/l 2,4-D trong diéu kién sang thi mé seo ctng, mau xanh (Hinh 3.11).

Nhu vay, mau cudng 14 tTCL_C nudi cdy trong mdi trudng cé bo sung 1,0 mg/l
2,4-D két hop vo1 0,2 mg/l BA nuoi céy trong diéu kién tdi hoan toan, lugng mo sgo

phét sinh nhi€u nhat, m6 seo trén moi trudng ndy c6 mau trang sira, meém xo0p.



Hinh 3.11. Anh huéng su két hop gitra 2,4-D va BA & c4c ndng do khac nhau lén sy
phét sinh hinh thai cia mau cuéng 14 tTCL_C. SAn1 dén SAN5: 1,0 mg/l 2,4-D két
hop véi BA (0,1; 0,2; 0,5; 1,0; 2,0 mg/l). SA6 dén SA9: 1,0 mg/l BA két hop voi
2,4-D (0,1; 0,2; 0,5; 2,0 mg/l) trong diéu kién chiéu sang. TAn1 dén TAn5: 1,0
mg/l 2,4-D két hop vai BA (0,1; 0,2; 0,5; 1,0; 2,0 mg/l). TAn6 dén TANn9 12 1,0
mg/l BA két hop véi 2,4-D (0,1; 0,2; 0,5; 2,0 mg/1) trong diéu kién téi hoan toan.

Bdng 3.16. Anh huong sy két hop giita 2,4-D va TDZ & cac ndong do khac nhau 1én
su phat sinh hinh thai cia mau cudng 14 tTCL C trong diéu kién chiéu sang 16

gio/ngay

CDHSTTV Loai hinh thai
(mg/l) phat sinh Pic diém

2,4-D TDZ Mo seo (%)

1,0 0,01 100 a Mb seo mau tring va xanh, mém xdp

1,0 0,05 100 a Mo seo mau vang nau, mém, it

1,0 0,1 100 a Mo seo mau tring sita va vang, xop, nhiéu
1,0 0,2 100 a Mo seo mau tring sita va vang, x0p, it

M0 seo mau trang, ndu va xanh, phat sinh khong

101 05 1002 | 43ng déu, it

1,0 1,0 100 a Mo seo mau tring sita va vang, xop

0,1 0,2 100 a Mo seo mau xanh, ctirng, kich thudc nhé

0.2 0.2 86.7 b Mo se¢o mau xanh va vang nau, dang cirng mém

khong dong déu, it
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0,5 0,2 100 a
2,0 0,2 Oc

M6 seo mau trang sira va vang, x0p

MAu chét

Ghi cha: Nhiing chir cdi khdc nhau (a, b, ...) dwgc néu trong cling mét cét biéu dién suw khac
nhau co y nghia voi a = 0,05 trong Duncan’s test.

Bdng 3.17. Anh huong sy két hop giita 2,4-D va TDZ & cac ndong do khac nhau 1én

su phat sinh hinh thai cia mau cubng 14 tTCL_C trong diéu kién tdi hoan toan

CPHSTTV | Loai hinh thai
(mg/l) phat sinh Pic diém
2,4-D TDZ Mo seo (%)
1,0 0,01 100 a Mo seo mau tring trong va vang nau, mém
1,0 0,05 100 a Mo seo mau vang nau, mém
1,0 0,1 100 a Mo seo mau trang sita va vang, xop, nhiéu
1,0 0,2 100 a Mo seo mau vang trong, mém
1,0 0,5 100 a Mo seo mau vang va do nau, mém
1,0 1,0 100 a M6 seo mau dé nau, mém, it
0,1 0,2 93,3b Mo seo mau vang nau, cing, it
0,2 0,2 93,3b Mo seo mau vang, mém, it
0,5 0,2 799c¢c Mo seo mau tring va vang, xop
2,0 0,2 100 a Mo seo mau trang sira, xop, it

Ghi cha: Nhiing chir cdi khdc nhau (a, b, ...) dwrgc néu trong cling mét cét biéu dién su khac
nhau co y nghia voi a. = 0,05 trong Duncan’s test.

Két qua & bang 3.16 va 3.17 cho thdy, ty 1é mo seo tao thanh trong méi trudng
2,4-D két hop v6i TDZ cao hon so vi méi truong cé bo sung (2,4-D va BA). Dang
va luong mo seo trong diéu kién tdi 1a ddng déu hon so véi mau dit trong diéu kién
sang. Khi mau duoc nudi cy trong mdi truong cé bo sung 1,0 mg/l 2,4-D két hop
v6i TDZ & cac nong do tir 0,01 dén 1,0 mg/l trong diéu kién sang va trong t6i thi
lugng md seo phat sinh nhiéu va dong déu hon so véi su két hop nguoc lai (0,2 mg/l
TDZ két hop v6i 2,4-D ¢ néng do tir 0,1 dén 2,0 mg/1). So sanh hinh dang mé se¢o,
mau cudng 14 tTCL_C dat trong diéu kién sang c6 mau trang sira xop va xanh cing,

con mau dat trong toi ¢ mau trang, vang dén vang nau, dang mém xop.
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Hinh 3.12. Anh huong su két hop gitta 2,4-D va TDZ & cac nong do khac nhau Ién
su phét sinh hinh thai cua mau cudng 14 tTCL_C. SBn1 dén SBn6: 1,0 mg/l 2,4-D
két hop véi TDZ (0,01; 0,05; 0,1; 0,2; 0,5; 1,0 mg/l); SBn7 dén SBn10: 0,2 mg/I
TDZ két hop véi 2,4-D (0,1; 0,2; 0,5; 2,0 mg/1) trong diéu kién chiéu sang. TBn1
dén TBn6: 1,0 mg/l 2,4-D két hop véi TDZ (0,01; 0,05; 0,1; 0,2; 0,5; 1,0 mg/l);
TBn7 dén TBn10: 0,2 mg/l TDZ két hop véi 2,4-D (0,1; 0,2; 0,5; 2,0 mg/I) trong
diéu kién toi hoan toan.

Bdng 3.18. Anh huong su két hop giita NAA va BA ¢ cac nong d6 khac nhau 1én sy

phat sinh hinh thai ciia mau cudng 14 tTCL_C trong diéu kién chiéu sang 16 gio/ngay

CPHSTTV (mg/l) L"g;g;";li’ntr]héi Die diém
NAA BA Mo seo (%)

1,0 0,1 100 a M0 seo chét
1,0 0,2 100 a M6 seo chét
1,0 0,5 100 a M6 seo mau tréng va vang, cing, nhiéu
1,0 1,0 100 a M©6 seo mau tréng va vang, cing
1,0 2,0 100 a M® seo mau vang nau va cung
0,1 1,0 Oc Mau chét
0,2 1,0 Oc Mau chét
0,5 1,0 Oc Mau chét
2,0 1,0 86,6 b Mo seo mau vang nau, cing, it

Ghi ch: Nhaiing chi cdi khdc nhau (a, b, ...) dwoc néu trong cling mét cét biéu dién sw khac
nhau co y nghia voi a = 0,05 trong Duncan’s test.



85

MGéi trudng cho ty 1¢ hinh thanh mé seo cao nhét ciing nhu lugng mé seo nhiéu
nhat 1a méi trudng bo sung 1,0 mg/1 2,4-D va 0,1 mg/l TDZ duoc nudi ciy trong diéu
kién t6i, tiép theo 1a mau ciy trong méi truong 1,0 mg/12,4-D va 0,1 mg/l TDZ trong
diéu kién sang.

Bdng 3.19. Anh huong sy két hop gitta NAA va BA & cac ndng d6 khac nhau 1én sy

phat sinh hinh thi ciia mau cudng 14 tTCL_C trong diéu kién t6i hoan toan

CPHSTTV (mg/l) L"g:]g;“;?nthhéi e diden
NAA BA Mo seo (%)
1,0 0,1 100 a Mo seo mau vang nau, mém, rat it
1,0 0,2 100 a Mo seo mau tréng stra va vang, xép, it
1,0 0,5 100 a Mo seo mau vang nau, mém, it
1,0 1,0 100 a Mo seo mau vang nau, mém, it
1,0 2,0 100 a Mo seo mau vang nau, mém, it
0,1 1,0 0b Mau chét
0,2 1,0 100 a M6 seo mau vang nau, mém, it
0,5 1,0 100 a M6 seo mau vang nau, mém, it
2,0 1,0 100 a M6 seo mau vang nau, mém, it

Ghi ch: Nhieng chi cdi khdc nhau (a, b, ...) dwot néu trong cling mét cét biéu dién suw khéc
nhau co y nghia voi a = 0,05 trong Duncan’s test.

Nhin vao bang 3.18 va 3.19 cho thiy, mau cudng 14 cudng 14 tTCL_C trén mdi
truong bo sung 1 mg/l NAA két hop voi BA & cac ndong d6 khac nhau duoc nudi cay
trong diéu kién sang va tbi cho ty 18 phat sinh md seo cao hon miu cudng 14 tTCL_C
cAy vao moi truong c6 bo sung 1 mg/l BA két hop voi NAA & cac nong d6 NAA (0,1;
0,2; 0,5; 1,0 va 2,0 mg/l). Tuy nhién, so voi moi trudng bd sung 2,4-D két hop voi
BA, 2,4-D két hop véi TDZ, su phat sinh md seo trén méi truong nay thap, md seo
phat sinh khong dong déu trong ca 2 diéu kién chiéu sang va toi hoan toan (Hinh
3.13). Cung v6i mot sb nghiém thirc cho ty 18 phat sinh mo seo 1a 100% nhung mé
seo 6 mau vang nau va chét. Con miu cudng 14 tTCL_C duoc nudi cdy trong diéu
kién chiéu sang c6 bo sung 1 mg/l NAA két hop véi 0,5 va 1 mg/l BA mé seo ¢6 mau
trang vang va nhiéu. Tir cac két qua thu dugc & thi nghiém 6 chung t6i nhan thay rang
moi trudng bd sung 1,0 mg/l 2,4-D két hop véi TDZ & cac ndng do tir 0,01 dén 1,0
mg/l thich hop cho viéc hinh thanh mé seo & miu cudng 14 tTCL _C va sy hinh thanh
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mo seo cao nhat 13 moi trudng bo sung 1,0 mg/l 2,4-D va 0,1 mg/l TDZ trong diéu
kién t6i. NAA va BA khong phu hop dé tao mé seo tir mau cudng 14 tTCL_C.

Hinh 3.13. Anh huong su két hop gitta NAA va BA ¢ cac nong do khac nhau 1én sy
phét sinh hinh thai cia mau cudng 14 tTCL_C. Hinh a va c: 1,0 mg/l NAA két hop
v6i BA (0,1; 0,2; 0,5; 1,0; 2,0 mg/1) va 1,0 mg/l BA két hop véi NAA (0,1; 0,2; 0,5;
2,0 mg/1) trong diéu kién chiéu sang. Hinh b va d: 1,0 mg/l NAA két hop véi BA
(0,1;0,2; 0,5; 1,0; 2,0 mg/l) va 1,0 mg/l BA két hop vai NAA (0,1; 0,2; 0,5; 2,0
mg/1). trong diéu kién téi hoan toan.

3.1.1.7. Anh hudng giiva sw két hop auxin va cytokinin 1én sy phat sinh hinh thdi
ciia mdu cuong 1 ITCL _C trong diéu kién chiéu sdng va t6i hoan todn
Trong thi nghiém nay, chung t6i tiép tuc nghién ctru s cam tng phat sinh hinh

thai cia mau cudng 14 ITCL_C khi chung duoc nudi cay trén cac moi truomg bo sung
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cac CPHSTTV dugce st dung phdi hop va duoc dat trong 2 diéu kién chiéu sang khac

nhau, dong thoi qua d6 so sanh véi sy phét sinh hinh thai & mau cudng 14 tTCL C.

Két qua ghi nhan sau 10 tuan nudi cay thé hién tir bang 3.20 dén 3.25 va céc

hinh 3.14, 3.15, 3.16.

Bdng 3.20. Anh huong su két hop giita 2,4-D va BA & cac nong do khac nhau 1én su

phat sinh hinh thai cia mau cudng 14 ITCL_C trong diéu kién chiéu sang 16 gio/ngay

CDHSTTV Loai hinh thai
(mag/l) phat sinh )
Pac diem
Mo seo | Tao phéi
2,4-D | BA (%) (%)
1,0 0,1 100 a 24,4 c | M0 seo mau nau do, xanh, vang, cung, it
1,0 0,2 93,3b 48,8 a | Mo seo mau tréng stra, do, xép, phan bd déng déu
1,0 0,5 86,6 ¢ 31,0b | M6 seo mau xanh, do, tréng duc, cting, it
10 1,0 66.7 d 334 M(: Seo Plau (}0, nau vang, xanh nhat, it, phan bo
khong dong déu
1,0 2,0 13,3 e od Mo se¢o mau vang nhat, do, rat it
0,1 1,0 86,6 ¢ od Cam ung mo s¢o rat it
0,2 1,0 100 a 0d Mo seo mau nau, cing, rat it
0,5 1,0 | 93,3b 0d Mo seo mau vang, xanh, phat sinh 1 dau vi tri cit
20 1.0 100 a 0d Mo S0 mdu trz}ng sifa va vang, Xop, phat sinh 2 dau
vi tri cat va khap bé mat mau, nhiéu vun

Ghi ch: Nhieng chi cdi khdc nhau (a, b, ...) dwot néu trong cling mét cét biéu dién suw khéc
nhau co y nghia voi a = 0,05 trong Duncan’s test.

Bdng 3.21. Anh hudng su két hop giira 2,4-D va BA ¢ cac ndng do khac nhau 1én su

phat sinh hinh thi ciia mau cudng 14 ITCL_C trong diéu kién t6i hoan toan

CDHSTTV Loai hinh thai
(mg/l) phét sinh )
Pac diem
Mo seo | Tao phoi
2,4-D | BA (%) (%)
M6 seo mau nau, nau vang, tréng stra, xép, mo seo

10 101 1008 | 0b ) b6 khong dong déu

1,0 | 02 | 100a | 21,0a |Mb seomau tring sita, xop, nhiéu

1,0 0,5 100 a 0b Mo seo mau trang sita, xop, khong dong déu

1,0 1,0 | 100a 0b Mo seo mau trang sita va vang, xdp, it
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1,0 2,0 100 a Ob M6 seo mau tréng duc, xép

0,1 1,0 | 46,7d 0b Mo seo mau hoi nga vang, cimg, rit it

Mo seo mau néu va vang, cing, phat sinh 2 dau vi

0.2 1,0 80.0¢c 0b tri cit va rai rac trén bé mat mau

M6 seo mau trang sira, xOp, phat sinh chu yéu 1

0.5 1,0 93,3b Ob hoac 2 dau Vi tri cit va rai rac bé mat mau

2,0 1,0 100 a Ob Mo seo mau vang va nau, x0p, it

Ghi ch: Nhaiing chi cdi khdc nhau (a, b, ...) dwoc néu trong cling mét cét biéu dién sw khéc
nhau co y nghia voi a. = 0,05 trong Duncan’s test.

Két qua thu duoc sau 10 tuan nudi céy, mé seo hinh thanh ¢ mot sb nghiém
thirc voi ty 18 cao (c6 nhiéu mau cho ty 1& phat sinh mé seo 1a 100%). Mau cudng 14
ITCL_C dit trong diéu kién chiéu sang sang van giit mau xanh, trong khi cac mau dat
trong diéu kién t6i déu chuyén sang mau vang (Hinh 3.14). Méi truong 1,0 mg/1 2,4-
D két hop v6i BA & cac nong @ phit hop cho viéc tao mo seo hon so véi méi trudng
bd sung 1,0 BA két hop v61 2,4-D ¢ céc néng do khac nhau. Ty I¢ mo s¢o phat sinh
trong diéu kién t6i dong déu hon ¢ diéu kién sang, moi truong bo sung 1,0 mg/l 2,4-
D két hop véi BA tir 0,1 dén 2,0 mg/l va 1 mg/l BA két hop véi 2 mg/l 2,4-D trong
diéu kién tdi déu cho ty 1€ hinh thanh mo seo 1a 100%. O diéu kién sang, mo seo hinh
thanh cao nhat (100%) ¢ moi truong c6 bd sung 1 mg/l 2,4-D két hop vai 0,2 mg/l
BA va 1 mg/l BA két hop véi 2 mg/l 2,4-D. Luong mé seo hinh thanh nhiéu nhét &
moi trudng bo sung 1,0 mg/l 2.4-D va 0,2 mg/l BA dit trong diéu kién toi, & moi
truong ndy, mo seo phat sinh nhiéu ¢ hai ddu va ca bé mit mau. Mo seo hinh thanh
c6 mau tring sira, vang va do, ngoai sang cho dang mé seo cling, con trong diéu kién

toi lai cho dang mo seo mém xop.



Hinh 3.14. Anh huéng su két hop gitra 2,4-D va BA ¢ cac nong do khac nhau Ién su
phat sinh hinh thai cia mau cuéng 14 ITCL_C. SAd1 dén SAd5: 1,0 mg/l 2,4-D két
hop voi BA (0,1; 0,2; 0,5; 1,0; 2,0 mg/l); SAd6 dén SAd9: 1,0 mg/l BA két hop Vi
2,4-D (0,1; 0,2; 0,5; 2,0 mg/l) trong diéu kién chiéu sang. TAd1 dén TAd5: 1,0
mg/l 2,4-D két hop vai BA (0,1; 0,2; 0,5; 1,0; 2,0 mg/l); TAd6 dén TAd9: 1,0 mg/I
BA két hop véi 2,4-D (0,1; 0,2; 0,5; 2,0 mg/1) trong diéu kién ti hoan toan.

Bdng 3.22. Anh huéng sy két hop giita 2,4-D va TDZ & cac nong d¢ khac nhau lén

su phat sinh hinh thai cia miu cudng 1a ITCL C trong diéu kién chiéu sang 16

gid/ngay
CDHSTTV | Loai hinh thai
(mg/l) phét sinh Pic diém
2,4-D | TDZ Mo seo (%)

1.0 0,01 86.6 C M(z S¢? mauktran_g s,uaz trang trong, meém, it, phat sinh
chu yéu 1 dau vi tri cat

1.0 0,05 933 b N{o se_:? phatA sinh 71t, trgn be‘ ma‘f ma}l co‘A mau trang
stra, XOp. M0 seo ¢ 2 dau mau nau do, mém

1,0 0,1 93,3b M0 seo mau trang xanh va tring trong, cing

10 02 100 a Mo seo mau tréng stra va nau ‘d(), mém xép,Nkich

’ ’ thude 1dn. Mo seo phat sinh 2 dau va bé mat mau

1.0 0.5 100 a MP S¢0 mau trang xanh, cung, phat sinh chu yéu 1
dau mau cay
Mo seo mau tring sita, xop va nau do, mém, phat

10 10 933b sinh khong dong déu ¢ 2 dau
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0,1 0,2 73,3d Mo seo mau xanh, cing, rat it & 1 dau miu céy

0.2 0,2 7334 Mcz S¢0 mau trang stta, xOp, rat it va vun, phat sinh
cha yéu 1 dau

0.5 0.2 933D Mo 7s'e;o’mali tralgg Xvanh, x0p, nhi€u, phat sinh 1 dau
va rai rac trén bé mat

2,0 0,2 Oe Mau chét

Ghi ch: Nhaiing chi cdi khdc nhau (a, b, ...) dwoc néu trong cling mét cét biéu dién suw khéc
nhau co y nghia v oi a = 0,05 trong Duncan’s test.

Bdng 3.23. Anh huong sy két hop giita 2,4-D va TDZ & cac nong do khac nhau Ién

su phat sinh hinh thai cia mau cudng 14 ITCL_C trong diéu kién t6i hoan toan

CPHSTTV (mg/1) | 02 hinh thai )
phat sinh BZ:!C diém
2,4-D TDZ Mo seo (%)

10 0,01 93,3 b M(,)‘AS¢? mau trang stra, XOp va vang nau, meém,
nhi¢u ¢ 1 dau

10 0,05 100 a M? S0 mau trflng sita va vang, Xop, phat sinh
chu y€u tai 1 dau mau cay

1.0 01 100 a Mo seo mau trang stra va trang trong, Xop, nhleu
phat sinh ¢ 2 dau va bé mat mau
Mo seo mau tréng stra va vang nau, mém xép,

10 0.2 1002 | bt sinh khong dong ddu 6 2 dau

1,0 05 93,3 b Mo s¢07maAu trang slta va vang, x0p, nhi€u, phat
sinh chu yéu 1 dau

1.0 1,0 86,6 M6 seo mau trang va vang, mém x&p, phat sinh
it & 2 dau va bé mat mau

0,1 0,2 Oe Mau séng nhung chua cam tng

0,2 0.2 80,0 d Mo seokmal‘l trkannga \;ang nau, meém, phat sinh
it & 2 dau va bé mat mau

05 0.2 100 a Mo se0 mau trar\1g va vang nau, mém xop, phat
sinh it & 2 dau va bé mat mau

2,0 0,2 86,6 C Mo seo mau vang ndu, mém, it & 1 ddu mau

Ghi ch: Nhaiing chi cdi khdc nhau (a, b, ...) dwot néu trong cling mét cét biéu dién suw khéac
nhau co y nghia voi a = 0,05 trong Duncan’s test.




Hinh 3.15. Anh huong su két hop giita 2,4-D va TDZ & cac nong do khac nhau 18n
su phét sinh hinh thai cuia mau cudng 14 ITCL_C. SBd1 dén SBd6: 1,0 mg/l 2,4-D
két hop véi TDZ (0,01; 0,05; 0,1; 0,2; 0,5; 1,0 mg/l); SBd7 dén SBd10: 0,2 mg/I
TDZ két hop véi 2,4-D (0,1; 0,2; 0,5; 2,0 mg/l) trong diéu kién chiéu sang. TBd1
dén TBd6: 1,0 mg/l 2,4-D két hop véi TDZ (0,01; 0,05; 0,1; 0,2; 0,5; 1,0 mg/l);
TBd7 dén TBd10: 0,2 mg/l TDZ két hop véi 2,4-D (0,1; 0,2; 0,5; 2,0 mg/l) trong
diéu kién t6i hoan toan.

Két qua bang 3.22 va 3.23 cho thdy, moi trudng bd sung 1,0 mg/l 2,4-D két
hop v6i TDZ & ndng d6 tir 0,01 dén 1,0 mg/I cho ty 1¢ phat sinh mé seo cao, s6 lugng
mo seo nhiéu va ddng déu & ca diéu kién chiéu sang va tdi hoan toan. Tuy nhién,
trong diéu kién tdi cho ty 1& hinh thanh mé seo cao hon ¢ diéu kién chiéu sang. O mot
s6 nghiém thic cho ty 1€ hinh thanh mo6 seo 1a 100%, trong d6 khi quan sat thi nhan
thiy lwong mé seo duoc nudi cdy trong moi truong cé bd sung 1,0 mg/l 2,4-D két
hop véi 0,1 mg/l TDZ trong diéu kién tdi 1a nhiéu nhat, mo seo phat sinh & ca hai dau
va trén bé mit mau cudng 14 ITCL_C, trong khi cac moi truong khac, mé seo chu yéu
tao thanh & 1 dau mau. Cac miu cudng 12 ITCL_C ¢ diéu kién sang van con mau xanh
va mé seo thudng co dang cing, con trong toi mau di chuyén sang vang va mo seo &

dang mém, x6p (Hinh 3.15).
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Bdng 3.24. Anh huong sy két hop giita NAA va BA & cac ndng do khac nhau 1én sy
phat sinh hinh thai ctia mau cudng 14 ITCL _C trong diéu kién chiéu sang 16 gio/ngay

CPHSTTV | Loai hinh thai
(mgll) phat sinh Diic diém
NAA | BA Mo seo (%)

10 01 60,0 C M;) s¢§) mau xanh nau, cing, phat sinh rat it & 2 dau
mau cay

1,0 0,2 53,3d M6 seo mau xanh, cing, phat sinh it ¢ 1 dau miu céy

1,0 0,5 13,3 f Mo se¢o mau nau, phat sinh rat it

1,0 1,0 46,6 e M6 seo mau nau, cung, phat sinh it ¢ 2 diu miu céy

10 2.0 80,0 b M6 s¢o mau xanh va vang ndu, cing, phat sinh it 6 1
dau va rai rac trén bé mat mau

0,1 1,0 0g Mau chét

02 | 1,0 0g Mau chét

05 | 1,0 0g Mau chét

20 1.0 933a M6 seo mau trang va vang nau, ctng, phat sinh chu
yéu ¢ 1 dau va rai rac trén bé mat mau

Ghi ch: Nhieng chi cdi khdc nhau (a, b, ...) dwot néu trong cling mét cét biéu dién suw khéc
nhau co y nghia voi a = 0,05 trong Duncan’s test.

Bdng 3.25. Anh huong sy két hop gitta NAA va BA & cac ndng d6 khac nhau 1én sy

phat sinh hinh thai ctia mau cudng 14 ITCL_C trong diéu kién t6i hoan toan

CPHSTTV . e
(mg/l) Loai hinh thai phat sinh
) R& bit dinh Pic diém
NAA | Ba | MOs¢co RE S6

(%)
(%) | ré/mau

Mo seo mau vang nau, mém, phat _sinh
10 | 0,1 | 866¢C | 80,0b 1,1b nhiéu & 1 dAu va rai rac trén bé mat mau

Ré nho, dai, mau trang stra

Mb seo mau vang va vang niu, mém, phat
10 | 0,2 100a | 93,3a 39a |sinhit ¢ 2 dau va trén bé mat mau
Ré nho, dai, mau tréng stra

Mo seo mau tring trong va vang, mém, it
10 | 05 | 933b | 7,7cC Oc s . . .
Ré nho, ngan, mau trang sira
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M6 seo mau vang, mém, it, phan l6n phat

10 | 1,0 | 866c | Od 0C | sinh & 1 du mau

M6 seo mau vang nau, mém, phat sinh ¢ 1
dau mau cay

01 | 1,0 od od 0c | MAu chét
02 | 1,0 od od 0c | MAu chét

10 | 20 | 866¢C 0d Oc

05 | 1,0 od 0d 0c | Méu séng nhung chua cam mg

M6 seo mau trang sita va trang trong, mém

20 110 100 a 0d Oc Xép, nhiéu & 1 dau va trén bé mat mau

Ghi ch: Nhieng chit cdi khdc nhau (a, b, ...) dwoc néu trong cling mét cét biéu dién suw khac
nhau co y nghia voi a = 0,05 trong Duncan’s test.

Két qua bang 3.24 va 3.25 cho thiy, mau cudng 14 ITCL_C sau 10 tuan nudi ciy
& cac nghiém thic déu chuyén tir mau xanh sang mau vang hodc vang nau, trir mau
ciy trong moi trudng c6 bd sung 1 mg/l NAA két hop 0,2 mg/l BA trong diéu kién
chiéu sang mau van giit mau xanh, md seo hinh thanh ciing ¢6 mau xanh ctng dic
trung (Hinh 3.16). Trong diéu kién sang va t6i, ty 1& va lugng mo seo hinh thanh 1a
tuong dwong nhau. Ty 1é mé seo phat sinh cao khi mau duoc nudi cay trén moi trudng
¢6 bd sung 1 mg/l NAA két hop 0,2 mg/l BA va méi truong 1 mg/l BA két hop véi 2
mg/l NAA (100%) trong diéu kién t6i. Trong d6, lugng md seo hinh thanh trén moi
truong 1,0 mg/l BA va 2,0 mg/l NAA trong diéu kién t6i quan sat thay 1a nhiéu nhat,
mo seo ¢6 mau tring sita hay vang, phat sinh & 1 dau va rai rac trén bé mit mau. O
mot s6 moi trudng khac, mau ban dau sdng nhung chua cam ung hodc héa niu va
chét. So véi su két hop giita 2,4-D véi BA va 2,4-D v6i TDZ thi méi truong nay cho
ty 1& ciing nhu luong moé seo thap hon nhiéu.

Diéu khac biét 1a mau cudng 14 ITCL_C dat trong diéu kién tdi cho ty 1& phat
sinh ré trong d6i cao trén méi trudng cé bd sung 1,0 mg/l NAA két hop 1an luot véi
0,1 va 0,2 mg/l BA. Trong d6, miu ciy trén moi trudng 1,0 mg/l NAA két hop voi
0,2 mg/l BA c6 ty 1é cao (93,3%) vdi sb ré trung binh 13 3,9 r&/mau. R& nho, dai, phat
sinh & 1 ddu miu. Trong cac chat két hop voi nhau, day 1a méi trudng duy nhét cho
su hinh thanh r& bét dinh, tuy ty 1& va sd ré trung binh khong cao bang khi sir dung
NAA riéng 1é & cing loai miu cudng 14 ITCL_C.



Hinh 3.16. Anh huong su két hop gitta NAA va BA ¢ cac ndng do khéc nhau 1én su
phat sinh hinh thai ctia mau cudng 14 ITCL_C. SCd1 dén SCd5: 1,0 mg/l NAA két
hop véi BA (0,1; 0,2; 0,5; 1,0; 2,0 mg/l); SCd6 dén SCd9: 1,0 mg/l BA két hop véi
NAA (0,1; 0,2; 0,5; 2,0 mg/1) trong diéu kién chiéu sang. TCd1 dén TCd5: 1,0
mg/l NAA két hop vai BA (0,1; 0,2; 0,5; 1,0; 2,0 mg/l); TCd6 dén TCd9: 1,0 mg/l
BA két hop véi NAA (0,1; 0,2; 0,5; 2,0 mg/l) trong diéu kién téi hoan toan.

Trong thi nghiém nay, chiing t6i nhan thdy méi truong thich hop cho su phat
sinh mo seo & mau cudng 1a ITCL_C 1a mdi truong bd sung 1,0 mg/l 2,4-D két hop
v6i 0,1 mg/l TDZ khi mau dugc dit trong diéu kién tdi hoan toan. So sanh véi cung
loai mau cay 1a cudng 14, duoc nudi cay trén cung moi truong va diéu kién chiéu sang,
chung t6i nhan thiy mo seo chu yéu phat sinh & vi tri cit, nén mau cudng 14 tTCL_C
s& tiét kiém s6 lugng mau hon miu cudng 14 ITCL_C. T d6 cho thdy, mau cudng 14
tTCL_L thich hop cho sy phat sinh mé seo hon miu cudng 14 ITCL _C.

3.1.1.8. Anh hudng giiva sw két hop auxin va cytokinin 1én sy phat sinh hinh thdi
ciia mdu than ré tTCL R trong diéu kién chiéu sang va toi hoan toan

Trong thi nghiém nay, chiing t6i sir dung ngudén mau than ré ciia ciy sim Ngoc
Linh in vitro ddng déu vé do tudi, kich thudc va hinh dang. Mau than ré duoc cét theo
chiéu ngang tTCL R, cdy vao méi truong bd sung cac CDHSTTV phéi hop véi nhau
va dat ¢ 2 diéu kién chiéu sadng va tdi hoan toan. Sau 10 tudn nudi céy, két qua duogc

chi nhin & cac bang 3.26 dén 3.31 va cac hinh 3.17, 3.18, 3.19.
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Bdng 3.26. Anh huéng su két hop gitta 2,4-D va BA & cac nong d6 khac nhau 1én sy
phat sinh hinh thai cia mAu than r& tTCL R trong diéu kién chiéu sang 16 gio/ngay

CDHSTTV | Loai hinh thai
(mg/l) phat sinh Pic diém
2,4-D BA Mo seo (%)
1,0 0,1 100 a Mo seo mau tring va niu vang, cing, nhiéu
1,0 0,2 100 a M6 seo mau tréng vang nau, cling, nhiéu
1,0 0,5 100 a M6 seo mau tréng stta, xép, nhiéu
1,0 1,0 100 a M6 seo mau tréng stta, mém, nhiéu
1,0 2,0 100 a Mo seo mau tring xanh, vang nhat, xp
0,1 1,0 344¢e Mo seo mau nau den, cung, it
0,2 1,0 66,6 C M6 seo mau vang nau, cing, it
0,5 1,0 50d Mo seo mau vang nau, mém xép, it
2,0 1,0 72,2b MO0 seo mau tréng sta va vang, cung, it

Ghi cha: Nhiing chir cdi khdc nhau (a, b, ...) dwgc néu trong cling mét cét biéu dién su khac
nhau co y nghia voi a. = 0,05 trong Duncan’s test.

Bdng 3.27. Anh huong su két hop gitta 2,4-D va BA ¢ cac nong do khac nhau 1én su

phat sinh hinh thai cia mau than r& tTCL_R trong diéu kién t6i hoan toan

CDHSTTV Loai hinh thai
(mal/l) phat sinh Pic diém
2,4-D BA Mo seo (%)
1,0 0,1 100 a Mo seo mau tring, vang, cimg, nhiéu
1,0 0,2 100 a Mo seo mau tring sita, vang, cing, nhiéu
1,0 0,5 100 a M6 seo mau tr’fmg stta, xép, nhiéu
1,0 1,0 100 a M6 seo mau tr’fmg stta, xép, nhiéu
1,0 2,0 100 a Mo seo mau vang va trang sita, xOp, nhiéu
0,1 1,0 13,3 e M6 seo mau vang, cing, it
0,2 1,0 73,3 d Mo seo mau vang nau, cling, it
0,5 1,0 83,3¢C M6 sgo ¢6 mau tréng stra, vang nau, cung, it
2,0 1,0 86,6 b Mb seo mau vang va trang, cung, it

Ghi ch: Nhaing chi cdi khdc nhau (a, b, ...) dirot néu trong cting mét cét biéu dién su khéac
nhau co y nghia voi a = 0,05 trong Duncan’s test.
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Két qua bang 3.26 va 3.27 cho thy, cic mau than ré tTCL R cdy vao mdi
truong c6 bo sung 1 mg/l 2,4-D két hop véi BA & cac ndng dd khac nhau déu cam
g phat sinh mo seo vai ty 1& cao (100%) & ca diéu kién chiéu sang va toi hoan toan
(Bang 3.26 va 3.27). Nguoc lai, trong méi trudng co bo sung 1 mg/l BA két hop voi
2,4-D thi ty 1& tao mé seo khong cao, thap nhit 14 trong méi truong c6 bo sung 1 mg/1
BA két hop vé6i 0,1 mg/l 2,4-D trong diéu kién t6i 13,3%. M6 seo hinh thanh trong
diéu kién sang va ti da s6 ¢ ciu tric chic, c6 mau tring sira, mau vang va vang nau
(Hinh 3.17). Trong méi trudng cho su hinh thanh mé seo voi lugng nhiéu va dong

déu 1a méi truong bd sung 1,0 mg/l 2,4-D va 1,0 mg/l BA trong diéu kién tbi.

Hinh 3.17. Anh huéng su két hop gitta 2,4-D va BA & cac nong do khéac nhau Ién s
phat sinh hinh thai cia miu than r& tTCL_R. Hinh a va c: 1,0 mg/l BA két hop voi
2,4-D (0,1; 0,2; 0,5; 2,0 mg/l) va 1,0 mg/l 2,4-D két hop vai BA (0,1; 0,2; 0,5; 1,0;
2,0 mg/1) trong diéu kién chiéu sang. Hinh b va d: 1,0 mg/l BA két hop véi 2,4-D

(0,1; 0,2; 0,5: 2,0 mg/l) va 1,0 mg/l 2,4-D két hop véi BA (0,1: 0,2; 0,5; 1,0; 2,0
mg/1). trong diéu kién t6i hoan toan.
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Bang 3.28. Anh huong su két hop giita 2,4-D va TDZ & cac nong d6 khac nhau 1én

su phét sinh hinh thai ciia mau than r& tTCL_R trong diéu kién chiéu sang 16 gio/ngay

CPHSTTV Loai hinh thai
(mg/l) phat sinh )
- Pac diem
M0 seo Choi
24-D | TDZ (%) (%)
1,0 | 0,01 | 100a Ob Mo seo cd mau tring
1,0 0,05 100 a Ob Mo seo mau tring va vang nau, mém, it
1,0 0,1 100 a Ob Mo seo mau tréng xanh, cung, nhiéu
1,0 0,2 100 a Ob Mo seo mau tring sita va vang, xop
1,0 0,5 86,6 b Ob Mo seo mau tring sita va niu, xop
1,0 1,0 86,6 b Ob M6 seo mau vang niu va tréng xanh, mém Xép
Mau mau den, cliing
01 0,2 33,3d 42 a Mot vai mAu phat sinh chdi, chdi c6 3 14 mau
xanh trang
Mau mau den, cimg
0,2 0,2 33,3d 42 a Mot vai mau phat sinh chdi, chdi ¢6 3 14 mau
xanh trang
0.5 0.2 86.6 b 0b Mo s¢0 O gilta mau trang stra, XOp, vién c6 mau
vang nau, cung
2,0 0,2 80,0c Ob M6 seo mau tréng stta, mau vang, cing

Ghi ch: Nhieng chi cdi khdc nhau (a, b, ...) dwoc néu trong cling mét cét biéu dién suw khéc
nhau co y nghia voi a = 0,05 trong Duncan’s test.

Bdng 3.29. Anh huong sy két hop giita 2,4-D va TDZ & cac ndong do khac nhau 1én

su phat sinh hinh thai cia mau than ré tTCL_R trong diéu kién t6i hoan toan

CDHSTTYV | Loai hinh thai

(mg/l) phét sinh Pic diém
24-D | TDZ | Mo seo (%)
1,0 0,01 100 a Mo seo mau tréng stra va vang nau, xép, nhiéu
1,0 | 0,05 100 a Mo seo mau tring sita va vang, xop, nhidu
1,0 0,1 100 a Mo seo mau tring sita va vang nau, xop
1,0 0,2 100 a Mo seo mau vang nau, trong va mém
1,0 0,5 93,3b Mo seo mau tréng va vang nau, mém xép, it
1,0 1,0 80,0c Mo seo mau tréng va vang nau, it
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0,1 0,2 33,3d Mo s¢o mau vang, cung, rat it

0,2 0,2 80,0c Mo seo mau vang, xép

0,5 0,2 93,3b Mo seo mau tréng slta, vang, mém, nhiéu
2,0 0,2 93,3b M6 seo mau tréng stra, mém, it

Ghi ch: Nhaiing chi cdi khdc nhau (a, b, ...) dwoc néu trong cling mét cét biéu dién suw khéc
nhau co y nghia voi a = 0,05 trong Duncan’s test.

Sau 10 tudn nudi cdy, két qua cho thiy, mau than r& tTCL_R nudi cy trén moi
truong bo sung 2,4-D va TDZ trong 2 diéu kién chiéu sang cho ty 18 phat sinh mé seo
la tuong duong.

A . .-
' 4
S / - -
027TDZ 027TDZ
2,0 2,4-D 1,0 24-D
K N\
3 J .
-

e X ’ S : o
2 3 y )’ _d i . F .’ .
P e . B . o v : o y
0.2TDZ 0.2 TDZ 2 TDZ 0.2 TDZ e 0.2 TDZ
2,0 2,4-D 1,0 2.4-D 5 2,4- 0.2 2.4-D 1 2,4-

0,01 IDI

1.0 2,4-D 1,0 24-D

05TDZ 02TDZ 0,1 TDZ 0,05 TDZ

1.0 24-D 1,0 2,4-D 1,0 24-D 1,0 2.4-D

- . ! o« P
r

027TDZ 0,1 TDZ O(NIDI

1.024-D 1,0 24-D 1,0 24-D

Hinh 3.18. Anh huong su két hop giita 2,4-D va TDZ & cac nong do khac nhau 1én
su phét sinh hinh thai cua mau than r& tTCL_R. Hinh a va c: 0,2 mg/l TDZ két hop
Vvé6i 2,4-D (0,1; 0,2; 0,5; 2,0 mg/I) va 1,0 mg/l 2,4-D két hop véi TDZ (0,01; 0,05;
0,1; 0,2; 0,5; 1,0 mg/l) trong diéu kién chiéu sang. Hinh b va d: 0,2 mg/l TDZ két
hop véi 2,4-D (0,1; 0,2; 0,5; 2,0 mg/l) va 1,0 mg/l 2,4-D két hop véi TDZ (0,01;
0,05; 0,1; 0,2; 0,5; 1,0 mg/1) trong diéu kién ti hoan toan.

0,01 TDZ
1.024-D

1,0 24-D
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M0 seo tao thanh trén méi trudng bo sung 1,0 mg/1 2,4-D va TDZ tir 0,05 dén
1,0 mg/l ddng déu va nhiéu hon cac moi truong khac (Hinh 3.18). Mau cho ty 18 phat
sinh mo seo cao 13 trong mdi trudng c6 bd sung 1 mg/l 2,4-D két hop véi TDZ tir
0,01 dén 0,2 mg/l (100%). Trong d6, méi trudng bd sung 1,0 mg/l 2,4-D két hop vai
0,01 mg/l TDZ trong diéu kién t6i va méi trudng 0,2 mg/l TDZ két hop véi 0,5 mg/l
2,4-D lugng mo s¢o hinh thanh cao nhu nhau, chi khac cAu tric, mo seo trong diéu
kién sang c6 mau tring xanh con trong t6i lai c6 mau tring sira, x6p hon mé seo &
diéu kién sang. So sanh voi moi trudng bd sung 2,4-D va BA (Bang 3.26, 3.27) thi
mau ciy trén moi truong bd sung 1,0 mg/l 2,4-D két hop véi TDZ & nong do tir 0,01
dén 1,0 mg/l sy phat sinh m6 seo khong déu, kich thudec mé seo nhod hon va dic biét
mau dugc cay trén moi trudng c6 bo sung 0,2 mg/l TDZ két hop 0,1 va 0,2 mg/l 2,4-
D trong diéu kién chiéu sang c6 su hinh thanh chdi, tuy nhién, khi quan st thi nhan
thay nhitng choi ndy 1a do mau c6 chira mat ngti 1én phat trién thanh chdi.
Bdng 3.30. Anh huong sy két hop giita NAA va BA & cac nong d6 khac nhau 1én su
phat sinh hinh thai cia mau than r& tTCL_R trong diéu kién chiéu sang 16 gid/ngay

CDHSTTYV | Loai hinh thai
(mg/l) phat sinh Pic diém
NAA BA Mo seo (%)
1,0 0,1 100 a M6 seo mau tr’fmg xanh, cung, nhiéu
1,0 0,2 86,7b M6 seo mau xanh, tréng, vang & vién, cuing, it
1,0 0,5 86,7b Mo seo mau xanh, cing, it
1,0 1,0 80,0c Mo seo mau xanh nau, cing, it
1,0 2,0 50e M©6 seo mau nau den, tréng, cung, it
01 | 1,0 0f Mau chét
02 | 1,0 0f Mau chét
05 | 1,0 0f Mau chét
2,0 1,0 73,3 d Mo seo mau vang xanh, cung, it

Ghi cha: Nhiing chir cdi khdc nhau (a, b, ...) dwrgc néu trong cling mét cét biéu dién su khac
nhau co y nghia voi a = 0,05 trong Duncan’s test.
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Bang 3.31. Anh huong su két hop giita NAA va BA & cac ndong d6 khac nhau 1én su

phat sinh hinh thai cia mau than than r& tTCL_R trong diéu kién t6i hoan toan

CDHSTTV Loai hinh thai
(mg/l) phét sinh Pic diém
NAA BA Mo seo (%)
1,0 0,1 100 a Mo seo mau tréng, vang, mém, it
1,0 0,2 86,6 C Mo seo mau nu & xung quanh, mém, it
1,0 0,5 80,0d Mb seo mau tring, ndu xung quanh, it
1,0 1,0 80,0d Mo se¢o mau vang nau, tréng, mém, it
1,0 2,0 73,3 e Mo seo ¢ mau vang nau, it
0,1 1,0 0g Mau chét
0,2 1,0 0g Mau chét
0,5 1,0 33,3f M6 seo mau niu den va rat it
2,0 1,0 93,3b MO seo mau tréng vang, cung

Ghi cha: Nhiing chir cdi khdc nhau (a, b, ...) dwgc néu trong cling mét cét biéu dién su khac
nhau co y nghia voi a. = 0,05 trong Duncan’s test.

Két qua bang 3.30, 3.31 va hinh 3.19 cho thay, & ca 2 diéu kién chiéu sang va
tdi hoan toan, ty 1€ va lugng mo seo tao thanh trén céac mau than ré tTCL R ¢ hau hét
cac moi trudng déu thap va khong dong déu. Moi trudng c6 bd sung 1 mg/l NAA két
hop véi BA ¢ cac nong d6 khac nhau thi ty 1 va lugng mé seo cao hon khi bé sung
1,0 mg/l BA két hop v6i NAA ¢ ca hai diéu kién sang va t6i hoan toan. Khi mau nudi
ciy trong moi trudng cd bo sung 1 mg/l NAA két hop véi 0,1 mg/l BA cho ty 1é tao
mo seo cao (100%) ca trong diéu kién sang va toi. Tuy nhién, mo seo trong diéu kién
sang c6 mau trang xanh con trong t6i c6 mau trang sira va vang. O cac moi trudong
khac, hau hét cac mau chét va hoa ndu hodc phat sinh mé seo véi ty 1¢ rit thip. Qua
do, ta thay duoc su két hop giira NAA va BA khong phu hop cho su hinh thanh mé
seo & mau than ré tTCL_R.

Qua cac két qua thu duoc ¢ thi nghi¢m 8, ching t61 nhan théy, tuy vao tung
muc dich va huéng nghién ciru ma méi truong thich hop cho sy hinh thanh mé seo
va luong mo seo & mau than ré tTCL_R 1a 1,0 mg/l 2,4-D két hop véi 0,1 mg/l BA
trong diéu kién sang hay 1,0 mg/l1 2,4-D vé6i 0,01 mg/l TDZ trong diéu kién t6i va 1
mg/l NAA két hop v6i 0,1 mg/BA & ca hai diéu kién sang va t6i.
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Tuy nhién, khi so sanh véi ty 1& phat sinh mo seo & mau 14 tTCL_L (thi nghiém
5) va mau cudng 14 tTCL_C (thi nghiém 6) thi lugng m6 seo phat sinh trong mau than
cu tTCL_R trong thi nghiém nay khong cao.

Nhu vay, cling nhu miu 14 tTCL L, cubng 14 tTCL_C, cudng 14 ITCL_C, sy
két hop gitra NAA va BA khéng thich hop cho sy phét sinh mé seo & miu than ré
tTCL_R.

Hinh 3.19. Anh huong su két hop gitta NAA va BA ¢ cac nong do khac nhau 1én sy
phét sinh hinh thai cia mau than r& tTCL_R. Hinh a va c: 1,0 mg/l NAA két hop
véi BA (0,1; 0,2; 0,5; 1,0; 2,0 mg/l) va 1,0 mg/l BA két hop véi NAA (0,1; 0,2; 0,5;
2,0 mg/1) trong diéu kién chiéu sang. Hinh b va d: 1,0 mg/l NAA két hop voi BA
(0,1; 0,2; 0,5; 1,0; 2,0 mg/l) va 1,0 mg/l BA két hop vai NAA (0,1; 0,2; 0,5; 2,0
mg/1). trong diéu kién téi hoan toan.
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3.1.1.9. Quan sét sw thay doi phat sinh hinh thai cia phoi vo tinh sam Ngoc
Linh

Két qua giai phau va hinh chup soi ndi cac hinh dang phat trién cta phoi cho
thdy phoi thu nhan tir cac nghiém thirc khong co su khac biét vé hinh thai va n6 ton
tai & cac dang chinh 13 hinh cau, hinh tim, hinh thity 16i va hinh hai 14 mam (Hinh

3.20).

Hinh 3.20. Hinh giai phau cac giai doan phat trién cua pho6i vo tinh sém Ngoc Linh.
a va b: phoi hinh tim; ¢ va d: phoi hinh cau; e: phdi hai 18 mam; f: phoi hinh thay 161
Qua két qua thu nhan duoc ¢ trén cho thiy, phdi sam Ngoc Linh trai qua cac

giai doan giéng nhu phdi ¢ da sé thuc vat bac cao. Cho dén nay, phéi vo tinh duoc
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nghién ctru trén 130 loai, bao gém cac loai ngii cde, céc loai o, cay ho dau va cac
cdy 6 hinh qua nén [126]. Bén canh d6, hau hét cic nghién ciru nay tip trung vao sy
phat trién ctia phoi hon 1a qué trinh phét sinh hinh thai va phat trién dé xac dinh duoc
dic diém sinh 1y, sinh héa ctia phdi. Anh hudng cia chit diéu hoa sinh truéng 1én
hinh thai phéi v6 tinh duoc dé cap téng quat & mot sé dbi twong nhu ca rdt, lua. Tuy
nhién, nhitng hiéu biét nay chua toan dién ca vé bé sau va bé rong cia van dé. Ky
thuat tao phéi vo tinh dd va dang khang dinh nhimg dic tinh vu viét cia nd trong
cong nghiép vi nhan giéng. Chinh vi thé, viéc xdy dung quy trinh t6i vu ddi v6i mot
d6i tuong cu thé nhu sam Ngoc Linh ching t6i da nghién ctru qué trinh phét sinh hinh
thai bang k¥ thuat nuoi cay 16p mong té bao cling nhu qua trinh sinh trudng va phat
trién ctia phoi vo tinh 1a mot viéc 1am thiét yéu.
3.1.1.10. Tgao cay con hoan chinh tir phoi vo tinh

Sau 8 tudn nudi cdy trén méi trudng SH co bd sung 1 mg/l BA (6-
benzyladenine), 0,5 mg/l NAA (a-naphthaleneacetic acid), 50 g/l sucrose, 9 g/l agar,
1 g/l than hoat tinh [4], két qua dap tng Su sinh truéng va phét trién cua phdi thanh
cay con hoan chinh dudi diéu kién chiéu sang khac nhau dugc ghi nhan & bang 3.32
va hinh 3.21.
Bdng 3.32. Anh huong cua diéu kién chiéu sang 1én su sinh truong va phat trién ciia

phoi sam Ngoc Linh.

Dicu kién |- Chicu cao S 14 S6 ré Pic diém hinh thai
chieéu sang cay (cm) :
) L& c6 mau xanh dam, xoe to
Sang 5 2 12 ]
Cuto
Cu nho, thdn manh vuon
cao, 14 nho c6 mau trang
Toi 7 1 4 Nhiéu phoi khong tao thanh
cay hoan chinh ma lai cho su
tao choi

Két qua nghién ctru trong dé tai ndy ciing nhan thay, dudi diéu kién chiéu sang
phu hop thi cdy déu c6 cu to (chiéu dai ci khoang 1 — 1,5 cm, dudng kinh ci khoang
0,5 -0,7 cm), b 14 phat trién dong déu, hinh thai 14 binh thudng va cé ciu trac giéng
v6i nhitng cdy sinh trudng ngoai ty nhién. Do d6, kha nang thich nghi cua chung
ngodi vudn wom co thé 13 rat cao. Tir d6 ching toi tiép tuc tao mot lwong cay 16n

(10.000 cay) tir phoi dé 1am thi nghiém tiép theo va dem di trong & Quang Nam.
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Hinh 3.21. Cay con phat trién va sinh trudng tir phdi vo tinh sim Ngoc Linh. a.
Cay phat trién tir phoi vo tinh; b. Cay sdm in vitro tir phdi duge mang ra ngoai diéu
kién sinh thai khac nhau.

3.1.2. Nghién civu sw sinh trweéng va phdt trién ciia cdy con in vitro 6 diéu kién
sinh thai khac nhau
3.1.2.1. Qud trinh sinh truéng va phdt trién ciia cdy sém Ngoc Linh nudi cdy in
vitro dwgc dem trong tai Quang Nam
Thi nghiém khao sat kha ning thich tng ctia cay sim Ngoc Linh véi diéu kién
sinh théi ty nhién, noi ma c6 cac diéu kién ngoai canh thich hgp cho sy sinh truéng
va phat trién ctia cdy sam Ngoc Linh. Chiing t6i da tién hanh tréng vao thang 9, dau
mua mua nim 2014. Do trai trong sAm nam trén nui cao di lai rat kho khan nhét 13
mua mua, vi vdy, ching toi tién hanh thu két qua 06 thang, 1 ndm, 2 nam tudi mot
1an dé diéu tra kha ning séng st ctia cay sam Ngoc Linh in vitro va ty 1é moc 14 méi
sau thoi gian ngu dong.
Bdng 3.33. Két qua khao sat ty 18 sdng sot, sinh truong va phét trién cia cdy sim
Ngoc Linh in vitro ¢ giai doan vuon wom tai khu vuc nai Ngoc Linh xa Tra Linh,

huyén Nam Tra My, tinh Quang Nam, trong vao dau mia mua (thang 09 nim 2014)

. N Ty 1€ Ty I¢ Hinh thanh
Thoi gian diéu tra P i . L
song sot (%) | moc la maéi (%) | cu nhanh (%)
06 thang sau khi trong 93 66 20
1 nam sau khi trong 91 78 45
1,5 ndm sau khi trong 90 87 70
2 nim sau khi trong 90 87 100

Ghi cha: 1y 16 % moc ld méi va hinh thanh cii nhanh dwoc tinh theo 1y 1é song ciia cdy
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Ngoai ra, dbi v6i cac cdy sdim Ngoc Linh c6 do tudi tir 06 thang tudi trd 1én,
chung t61 con khédo sat thém chi tiéu hinh thanh ct nhanh, day la mot chi tiéu quan
trong dé danh gia tbc do sinh trudng cua cdy sam Ngoc Linh nudi cdy in vitro so véi
ciy trong bang hat. Ching t6i d phai tién hanh 6 thang diéu tra va thu thap s liu
mot 1an. Két qua duoc trinh bay & bang 3.33.

Hau hét cac cay sim Ngoc Linh duoc tao ra trong méi truong in vitro khi dem
trong trong diéu kién ex vitro déu rung 14, chi con than ci ¢ trang thai ngli nam trong
dat. Sau thang sau khi trong tir than ctl ndy cdy sam sé ra ré, sau d6 phat trién choi va
bd 14 mai.

Viéc tién hanh bb tri thi nghiém thiét 1ap vuon wom & khu vire ¢6 hé sinh thai
dic trung phit hop voi su phat trién cia cdy sim Ngoc Linh 1a mot hudng di diing
nham khdo sat sy thich tng cta cdy sdim Ngoc Linh nudi cdy in vitro trong diéu kién
tu nhién. Két qua & bang 3.33 cho thay, sau 6 thang trong tai khu vuc niii Ngoc Linh
xa Tra Linh, huyén Nam Tra My, tinh Quang Nam v&i cac diéu kién sinh thai dic
trung. Trong tong s6 800 cay sim Ngoc Linh in vitro dugc trong ngoai tu nhién thi
ty 1¢ sdng cua cay dat 93%, nhiéu cdy sau 6 thang di dat chiéu dai ctia chdi méi 1én
té1 14 cm, dac biét co td1 66% cay co hai choi trén mdt cl, nhiéu cay dat4 — 5 choi
trén mot cu trong khi d6 cdy sam gieo bang hat chi c6 mot choi duy nhat diéu d6 cho
thay toc do sinh trudng cia cay sam Ngoc Linh in vitro so v6i cdy sim gieo bang hat
12 nhanh hon. R& ctia cay sim Ngoc Linh in vitro sau 6 thang trong véi chiéu dai
trung binh cua ré 1én t6i 12 cm 1a mot ddu hiéu dang mimg cho phép ciy sim Ngoc
Linh in vitro phat trién va sinh truéng tot ngoai ty nhién (Hinh 3.22 d).

Mot diéu dang ghi nhan 1 sau 6 thang trong da c6 20% cay sam hinh thanh ct
nhanh (Hinh 3.22 ¢), day 1a mot két qua cho thiy qua trinh sinh truéng va phat trién
ctia cdy sam Ngoc Linh nudi cdy in vitro vuot xa nhiéu so voi cdy sam Ngoc Linh
trong bang hat. Thong thudng, ciy saim Ngoc Linh tu nhién trong tir khi gieo hat dén
khi hinh thanh ct nhanh méi phai mat it nhat 1a 2 ndm, mot nam & giai doan vuon
wom va mot nim trai qua mua sinh truéng dau tién dé hinh thanh ct nhanh méi. Ly
do chinh cay sam Ngoc Linh nudi ciy in vitro co téc do sinh truéng nhanh hon cay
saim Ngoc Linh gieo bang hat d6 1a do trong qua trinh nudi cdy, cac cay sim Ngoc

Linh ¢6 nguon goc tir phdi vo tinh da c6 san cuc chodi va cuc re, dong thoi da dugc
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hinh thanh than ci & trong 6ng nghiém. Day 1a mot loi thé rat 16n ciia cdy nudi ciy
md, trong khi d6 d6i voi cdy sam gieo bang hat, hat trudc khi nay mam né phai ngi

trong dat 8 thang dén mot nim moi ndy mam.

Hinh 3.22. Céc giai doan phat trién ctia cdy sim Ngoc Linh nudi cay in vitro tai xa

Tra Linh: a. Vuon sam lac 0 ngay tudi; b. cay sdm moc 14 méi sau thoi gian & trang

thai ngt; ¢ va d. vudn sdm va cy sim 06 thang tudi va 1 nim tudi; e. cu sdm phan
nhanh; f. cay sam 6 thang tudi; g. cdy sdm 2 nim tudi.

Trong thi nghiém nay, sau 6 thang ty 1¢ ciy saim Ngoc Linh in vitro bi chét 1a
kha thip (7%), nguyén nhan chi yéu din dén cay bi chét 1a do vuon wom dugc thiét

1ap ¢ khu vuc ntii cao di lai kho khan cho nén viéc cham séc va phong ngura sau bénh



107

chua duogc thuc hién tot, d6 cling 14 mot trong nhimg nguyén nhan lam giam ty 1¢
song sot cua cdy. Sau 2 ndm tudi thi ty 16 séng cua cAy sim Ngoc Linh duy tri va dat
khoang (90%); ty 1€ moc 14 méi sau thoi gian & trang thai ngu 1a (87%) dac biét cay
2 nam tudi c6 sy hinh thanh ca nhanh 1a 100% va c6 xu thé phat trién thanh mét bui.
Théng thudng & trong ty nhién cdy sdm Ngoc Linh chi ¢6 mot chdi duy nhit, mdi
nam lai rung di va thay mot chdi mai. Trong khi d6, hinh thai ctia ci sdm nu6i céy in
vitro thudng phat trién nhiéu cum chdi, xét vé tde do sinh trudng rd rang dang cum
phat trién nhanh hon, nhung vé chat luong ciia ct can phai c¢6 nhitng nghién ctru tiép
theo dé danh gia chinh x4c van dé nay.

3.1.2.2. Nghién ciru qud trinh sinh truéng va phdt trién cia cdy saim Ngoc Linh
nudi cdy in vitro & tai Khu vuee c¢éng troi, vieon quoc gia Bidoup Niii Ba, Lam Pong
(trong vao mia mua: thang 9 nam 2014)

Chung t6i d3 tién hanh trong thir nghiém ddong thoi 800 cdy con sdm Ngoc
Linh in vitro ¢ tai Khu vyc Cong Troi, Vuon quoc gia Bidoup Nui Ba, huyén Lac
Duong, tinh Lam Pdong, dé so sanh voi cay sam Ngoc Linh trong & Quang Nam. Két
qua budc dau cho thiy, diéu kién sinh thai thd nhudng khac nhau ciing anh hudng rd
dén ty 18 séng cua sdm Ngoc Linh trong & Lam Ddng. Ty 18 séng chi dat 70%, ty 1&
moc 14 méi sau thoi gian ngi dong dat 30% va qua trinh phat trién cia hé 1é ciing
cham hon so vdi trong tai Quang Nam. Bén canh dé, cdy sinh trudong va phat trién
cham, bi sdu bénh, con trung gam nham pha hoai,... (Bang 3.34).

Hau hét cac cAy sam tao ra trong moi truong in vitro khi dem trong trong diéu
kién ex vitro déu rung 14, chi con thin cu & trang thai ngl nam trong dit, tir than cu
nay ciy sam sé ra ré, sau d6 phat trién choi va bo 14 méi.

Bdng 3.34. Két qua khao sat ty 18 sdng sot va sinh truéng cta cay sim Ngoc Linh in

Vitro ¢ tai tai khu vuc Cong Trdi, Vuon quoc gia Bidoup Nti Ba Lam Dong

Thoi gian diéu tra £ Tg’,lé 1:57 lé,. I:Iinh’thanh
song sot (%) | Moc la méi (%) | cu nhanh (%)
06 thang sau khi trong 70 30 0
1 ndm sau khi trong 60 40 20
1,5 ndm sau khi trong 50 50 30
2 nam sau khi trong 50 50 50

Ghi cha: 1y 16 % moc ld méi va hinh thanh cii nhanh dwoc tinh theo ty 1é song ciia cdy
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Viéc trong thir nghiém cdy sim Ngoc Linh ¢6 ngudn gdc tir phodi vo tinh &
nhitng khu vuc c6 diéu kién sinh thai tuong tu dinh nui Ngoc Linh néu thanh cong
htra hen s€ c6 kha nang di thyc va phat trién loai cay duogc li€u c6 gia tri kinh té cao

trong tuong lai.

Hinh 3.23. Cac giai doan phat trién ctia cdy sim Ngoc Linh nudi cdy in vitro tai Khu

vuc cong troi, vuon qudc gia Bidoup Nui Ba: a. Vuon sdm luc 0 ngay tudi; b. Vuon

sam 1 nam tudi; c. CAy sim moc 14 méi sau thoi gian ¢ trang thai ngu; d. Cy sam 6
thang tudi; e. Ct sdm phan nhanh; f va g. Ciy sim 06 thang tudi va 2 nim tudi.
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Nhu vay, cdy saim Ngoc Linh ¢6 ngudn gdc tir phoi vo tinh trong ¢ diéu kién
sinh thai twong tu nhu dinh nii Ngoc Linh budc dau ciing c¢6 nhitng két qua dang ghi
nhan. Tuy nhién, két qua nay ciing con nhiéu han ché nhu ty 1& song va moc 14 méi
sau thoi gian ¢ trang thai ngu khéng cao, qua trinh cdy sinh truéng va phat trién rat
cham, chinh vi thé, s6 luong ciy thu thap khong du dé xac dinh ham lwong saponin.
Do vay, dé xac dinh hiéu qua tréng sam Ngoc Linh ¢ diéu kién sinh thai giéng vung
nui Ngoc Linh can phai c6 nhitng nghién ctru su hon vé thd nhudng va cac yéu td
lién quan khac dé tiém can nhitng yéu t6 ndy va xdy dung quy trinh trong phu hop
nhat cho sy sinh trudong va phat trién ciia cdy sam Ngoc Linh & Lam Pong. Trong
gidi han cta dé tai nay, chiing toi chi dung ngudén mau sim Ngoc Linh trong tai Quang
Nam dé dinh tinh va dinh luong saponin.

3.1.3. Dinh tinh va dinh lwgng saponin trong cdy sam Ngoc Linh in vitro va
trong cay sam Ngoc Linh ¢ giai doan vwon wom
3.1.3.1. Binh tinh saponin trong cdy sam in vitro, cdy sam con 6 thang, cay 1
ndam va cdy 2 nam dwge trong tai nii Ngoc Linh

Pé so sanh ham luong saponin & cac giai doan khac nhau cia cdy sam Ngoc
Linh in vitro duoc trdng & Quang Nam. Nhitng miu sau khi thu thap duoc tién hanh
xtr Iy mau dé chay sic ky 16p mong va phan tich bang HPLC.

Két qua phan tich bang sic ky I6p mong cho thay cac mau cay sim Ngoc Linh
c6 ngudn géc tir nudi cay 16p mong té bao (cay sam in vitro, cay sam con 6 thang
tudi, cdy 1 nam tudi va cdy 2 nam tudi) déu c6 sy xuat hién cua 3 vét saponin Ry,
Rbi, MR2 khi cac ban mong dugc chay trén dung moi cloroform:methanol:nuéc =
65:35:10. Piéu nay chang to rang, trong cac cay sam Ngoc Linh nudi ciy in vitro va
ex vitro ¢6 sy hién dién diy du ca 3 loai cua Rgi, Rbi, MR,. Ngoai ra, ¢ mau sam
Ngoc Linh con xuat hién cac vét twong dong véi sam ngoai tu nhién, diéu nay ching
t6 rang trong cay sam Ngoc Linh dugc nudi cay bang k¥ thuat 16p mong té bao con
cd mit cta nhiéu loai saponin khac twong ty nhu saponin cua cdy ngoai ty nhién
(Hinh 3.24). Nhu vay, két qua dinh tinh cho thay cdc mau trén déu c6 chta saponin.

Dé xac dinh dugc ham lwong cua thi chdng t6i tién hanh dinh lwong bang HPLC.
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Hinh 3.24. Dinh tinh saponin (MR2, Rgl, Rbl) trong mau ciy sim Ngoc Linh. I:
cdy sam in vitro; 2: cay sam ex vitro 6 thang tum 3: cay sam ex vitro 1 nam tudi; 4:
cdy sdm 2 nam tudi Va ¢: sam ty nhién 2 nam tudi. Bang sic ky 16p mong chay trén

hé dung moéi cloroform:methanol:nudc (65:35:10).

3.1.3.2. Pinh lwong saponin trong cdy sdm in vitro, Cdy SAm con 6 thang i,
cdy 1 ndm tudi va cdy 2 nam dwoc trong tai nii Ngoc Linh
Khi phan tich & budc séng 190 nm ching tdi nhan thay sau khoang 26 phut
Xuat hién dinh cua Rgi, 27 phut xuét hién dinh cia MR2 va 36 phuat xuat hién dinh
Rb: (Hinh 3.25 dén 3.28). Két qua phan tich HPLC cho thay, do tudi cling anh hudng
dén qua trinh tich lity hoat chit saponin trong cay sim Ngoc Linh c6 ngudn géc tir
phdi nudi cay in vitro (Bang 3.36). Ham lugng saponin Rg: va Rb 1a cao nhat khi cay
duoc 2 nam tudi va trong ¢ ndi Ngoc Linh twong tng 13 (1,02% va 1,74%), ham lugng
Rg: thip nhat ¢ cdy 6 thang tudi (0,70%).

Bdng 3.35. Ham lugng saponin trong cdy sdm Ngoc Linh in vitro va ex vitro

Mau Rg: (%) Rb; (%) MRz (%) | Tong (%)
1 (cay in vitro) 0,68 0,51 0,97 2,17
2 (cay 6 thang tudi) 0,11 0,11 0,47 0,70
3 (cay 1 nim tudi) 0,96 0,85 0,87 2,69
4 (cdy 2 nam tudi) 1,02 1,74 0,77 3,54

Ghi ch(; Két qua dwoc tinh trén 1 g chat khé.
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Nhu vdy, ham lugng saponin tong ¢ cdy sam ex vitro 2 nim 1a cao nhat

(3,54%), két qua nay ciing twong tu VGi cay sam 1 nam tudi trong ngoai tu nhién.
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Hinh 3.25. Peak Rgl, MR2, Rb1 trén sic ky d6 cua cdy sim Ngoc Linh in vitro.
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Hinh 3.26. Peak Rgl, MR2, Rb1 trén sic ky d6 cua cay sim Ngoc Linh 6 thang tudi.



maU

112

900
800
700
6004 I
500
400

300

200%
1UU? M

03—

J1<Unrfnm (1.00)

126.812/26184350

f36.733/6353105

1287191706190

00 50

Hinh 3.27. Peak Rgl, MR2, Rb1 trén sic ky do ciia cay sém Ngoc Linh 1 nim tudi.
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Hinh 3.28. Peak Rgl, MR2, Rb1 trén sic ky db ciia cdy sam Ngoc Linh 2 nim tudi.
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3.2. THAO LUAN
3.2.1. Nghién cizu quéa trinh phat sinh hinh thai tir cac nguén médu khac nhau
K¥ thuat 16p mong té bao - TCL dugce Gido su K. Tran Thanh Van dua vao
nghién ctru phat sinh hinh thai thuc vat nim 1970. Cho dén nay, k¥ thuat TCL da
duge ung dung thanh cong trén nhiéu ddi twong khac nhau nhu cdy Thudc 14
(Nicotiana tobacum), Lily (Lilium longiflorum), Cuc (Chrysanthemum)... Cay Thudc
14 14 dbi twong duoc nghién ctru nhiéu nhat va boén chuong trinh phat sinh hinh thai
gém phat sinh hoa truc tiép, choi truc tiép, 1é truc tiép va mo seo dugc cam ung tur
mau ITCL cta nhanh hoa & loai cay nay. Tiép theo nhirng thanh cong cua viéc ting
dung hé thdng 16p mong té bao trén cay Thudc 1a [122], viéc tng dung k¥ thuat nay
da dat dugc nhirng thanh tyu kha quan & cac loai cay khac. Ohki (1994) da thanh cong
trong viéc tai sinh hon 70.000 ciy African violet tir mau 14 trong vong 3 - 4 thang
[103]. Nhut va cong su (2001) da st dung k¥ thuat TCL nhu 1a mot cong cu va giai
phap hiéu qua trong nudi cay in vitro cay Lily [99]. Trén d6i twong ciy sam, k¥ thuat
TCL di duoc Ahn va cong su (1996) sir dung dé tai sinh phéi vo tinh truc tiép tir 1a
mam [39]. Hé théng TCL v&i dic trung 1a tinh “moéng”, nhung cho sy phat trién nhanh
chong va doéng nhit ciia mau cdy, 1a mot ki thuét c6 tinh tmg dung cao d6i véi cac
lodi cay quy hiém, cu thé 1 d6i twong cay sam Ngoc Linh duoc nghién ctru trong dé
tai nay. Ngoai ra, viéc ing dung k¥ thuat TCL dem lai nhiéu loi ich nhu: mau cay
tiép xtic truc tiép véi moi truong nén dé dang hap thu cac chit dinh dudng, luong
hormone noi sinh trong mau thap, vi thé cac CDHSTTV dé dang tac dong 1én mau,
hé théng TCL c¢6 su hinh thanh nhiéu loai ciu trac ké ca nhitng cdu trac méi, phoi va
céc co quan so khéi dugc hinh thanh & tan s cao [19]. Trong nghién ctru nay, k¥
thuat TCL da dugc ung dung trong nghién ctru phat sinh hinh thai cay sam Ngoc
Linh, nhitng két qua thu duoc cho thiy, tir mau cay TCL c6 thé diéu khién dugc cac
chuong trinh biét hoa khac nhau nhu phoi, chdi tryc tiép, ré bat dinh va mo seo tiy
thudc vao ngudn gdc mau cdy va diéu kién nudi cdy. Trong cic kiéu phat sinh hinh
thai ké trén, su phat sinh phoi truc tiép c6 y nghia quan trong trong qué trinh nhan
gidng vi tir phoi c6 thé hinh thanh nén cy hoan chinh ddy du cac b phan than, cu,

14 varé.
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3.2.1.1. Qua trinh phét sinh phéi vé tinh

Phéi v6 tinh dugc hinh thanh tir cic ngudn mau ban dau khac nhau, phd bién
nhat 1a tr phoi hop tu, tir phat hoa non, 18, 14, tru dudi 14 mam hodc mot cach truc
tiép tir mam cua phoi hop tir hodc 14 mam. Nhiing diéu kién can cho sy phat sinh phoi
v tinh & céc loai thuc vat khac nhau thi khac nhau. O ph?m 16n cac loai thuc vat, kha
nang phat sinh phéi bi han ché & nhitng mé nhét dinh. Nhiing thi nghiém nudi cdy mo
cho thdy, giita cac co quan khac nhau cta ciy ton tai mot gradient phan tng phat sinh
phdi. Cac md ¢ ngudn gde tir phdi thi c6 kha ning phat sinh phdi cao nhat va kha
nang nay giam dan & try dudi 14 mam, cudng 14, 1a va ré [97].

Nam 1992, Jiu da thanh cong trong viéc tao thanh mé seo, phoi, choi va cay
con c¢6 ngudn gdc tir cii Panax ginseng. Céac tTCL cua than, 1, r& hodc phéi ciing
dugc sir dung dé nghién ciru phat sinh phoi vo tinh va tai sinh chdi ¢ nhiéu loai khac
nhau [73]. Trong céc thi nghiém, chiing t6i ghi nhan dwogc két qua sy phat sinh phéi
v tinh hau hét cac bo phan ciia cady siam Ngoc Linh in vitro, trong d6, mau 14tTCL L
in vitro cho ty 1 phat sinh phoi vo tinh tryc tiép khong qua giai doan mé seo 1a cao
hon so véi 16p mong tir cudng 14 va than ci. Két qua nay nguoc lai voi két qua cua
Ahn va cong su (1996) trén ddi twong Panax ginseng, phédi vo tinh duoc cam tng
true tiép va hiéu qua tir mau cay tTCL cua 14 mam, 14 va cudng 14 duoc cit tir cac cdy
con, trong khi su phat sinh phoi v6 tinh miu tTCL c¢6 ngudn gdc tir ca Panax ginseng
lai bi gidi han [39].

Trong nudi cdy phoi, ndng do cua cac chat diéu hoa sinh truong 13 rit quan
trong d6i v6i phan tng t6i wu cia miu ciy. Tuy thudc vao loai thuc vat ma moi trudng
nudi cy c6 thé bo sung auxin hay cytokinin. Cac cytokinin dugc dung cho cam tng
phat sinh phdi & cac loai thyc vat hai 14 mam. Cac cytokinin nhu kinetin, zeatin va
TDZ cho két qua phat sinh phoi tot tiiy thudc vao loai thyc vat. O nhiéu loai, TDZ
riéng 1é c6 thé thay thé ca auxin va cytokinin can thiét cho sy phat sinh phdi soma
[67]. O cay Thubc 14 [67], cAy Dau phong [93], cAy Chickpea [95] khi sir dung TDZ
riéng 18, ty 1¢ phét sinh phdi vo tinh thuong cao hon nhiéu so véi cac thi nghiém trudc
day thu duoc khi st dung céc chét diéu hoa sinh trudng thuc vat khac. Trong mdt )
truong hop, c6 su hinh thanh ca chéi va phoi soma [42]. Ngoai TDZ, NAA ciing ¢6
tac dung kich thich su phéat sinh phoi v6 tinh dugc chiing minh thong qua nghién ctru

trén mot s6 loai nhu Pau tuong [84], Ca rdt [40]. Mot sb loai cay than gd nhu Sesbania
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sesban var. bicolor thi NAA c6 tac dung kich thich sy dap ung phoi [108]. Dbi véi
chi Panax, phuong phap tao phoi vo tinh dd dwgc nghién ctru nhiéu trén cc loai P
quinquefolium [128]; P. ginseng [53]; P. japonicus [127]. Phoi vO tinh cdy sam My
(P. quinquefolium) hinh thanh trén méi treong MS c¢6 bd sung 1 mg/l 2,4-D két hop
v6i 1 mg/l NAA tir mau cdy 14 mam [119]. Phoi vo tinh P, japonicus lai hinh thanh
trén moi truong MS c6 bod sung 4,4 uM 2.4-D tir phoi hop tir [127]. Phoi v6 tinh P.
ginseng duoc tao ra tir 14 mam trén moi truong MS c6 b sung 0,5 mg/1 2,4-D két hop
0,1 mg/l BA [39].

Céc nghién ctru trén déu cho thay, auxin c6 vai tro rat 16n trong nghién ctru
tao phoi vo tinh & cac loai thudc chi Panax va cac nghién ciru nay déu dugc thuc hién
trong diéu kién chiéu sang v4i thoi gian 16 gid/ngay. Trong nghién ctru ndy, phdi vo
tinh cdy sam Ngoc Linh dugc hinh thanh trén méi truong MS ¢6 bo sung NAA va
2,4-D & cac nong d6 khac nhau véi cic loai mau cdy khac nhau. Cac miu ciy trén
moi truong c6 bd sung 2,4-D déu co kha niang hinh thanh phoi vo tinh khong phu
thudc diéu kién chiéu sang va loai mau céy. Tuy nhién, & néng dotr 0,2 - 1 mg/l 2,4-
D, ty 1¢ hinh thanh phoi vo tinh & cac nghiém thirc tot hon so véi cac nong do khac.
Trong diéu kién t6i mau 14 tTCL_L cay trén mdi trudng c6 bo sung 1 mg/12,4-D cho
ty 16 mau hinh thanh phoi cao nhat (92%), tiép theo 1a miu than ré tTCL_R nudi ciy
trén moi trudng c6 bod sung 2 mg/l 2,4-D trong diéu kién sang 13 (91%). Tuy nhién,
khi quan sat mau thi chung t6i nhan thiy ngudn mau 14 tTCL_L cAy trén méi truong
¢ bo sung 2 mg/l NAA trong diéu kién chiéu sang thi ty 1¢ miu hinh thanh mé seo
14 (89%) nhung phdi hinh thanh/mau nhiéu. O cac nghiém thirc con lai ciing cho sy
phat sinh phdi nhung véi ty 1¢ thap. Mot s6 mau cung lic cho hai loai hinh thai phat
sinh (md seo va ré bat dinh, phdi va ré bat dinh). Theo Laux va Jurgens (1997), su
phan bd khong twong xting cta cac té bao phan cuc va sy quyét dinh chuong trinh
phat sinh phoi phy thudc vao vi tri cia mat phang phan chia té bao [83]. Mt phang
phan chia t& bao dong vai tro quan trong trong sudt qué trinh hinh thanh phéi béi khi
phan chia té bio bao gdm phan chia té bao chét va cac phan tir diéu hoa. Két qua cua
viéc phan chia bat d6i ximg 1a cac té bao con sinh ra dugc thira hudong nhitng thanh
phan quyét dinh khac nhau tir té bao chat, do d6 n6 mang nhitng chwong trinh phat
trién khac nhau [70], diéu nay giai thich cho su phat sinh hai hinh thai khac nhau trén

cing mét vi tri vét thuong.
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Phoi vé tinh c¢6 thé duoc tao ra trong nhitng diéu kién sang va tdi khac nhau.
C6 nhirng loai c6 nhu ciu anh sang cao nhung ciing c6 nhing loai su hinh thanh phoi
xay ra trong diéu kién t6i hoan toan. Viéc cam tng phoi ¢ cay Podophyllum can diéu
kién t6i hoan toan [41]. O ciy Van sam Nauy thi viéc hinh thanh phéi vé tinh chi c6
thé thuc hién duoc trong diéu kién tbi hoan toan néu co su hién dién ciia ammonium
trong moi truong va viéc loai bé ammonium ra khoi méi truong 13 hoan toan can thiét
truwde khi viée tao phoi duoc tién hanh ngoai sang [123].

O cac thi nghiém, mau dit & diéu kién sang va t6i déu phat sinh phoi. O diéu
kién sang, qua trinh cam ung phét sinh phoi xay ra khi nong do 2,4-D va NAA tir
(0,2 - 2 mg/1), trong khi d6, & diéu kién t6i thi su cam g phat sinh phoi 13 0,1 mg/1
2,4-D. Qua d6 cho thay, anh sang ciing 1a mot yéu td quan trong tac dong dén qua
trinh phét sinh phoi ¢ ddi tugng nay.

Nhu vy mau 14 tTCL_L nudi cdy trong mdi truong bo sung 2 mg/l NAA & diéu
kién chiéu sang 16 gio/ngay 1a thich hop cho sy phat sinh phdi vo tinh & sam Ngoc
Linh.

3.2.1.2. Qud trinh tdi sinh choi bat dinh

Phuong phap TCL di duoc ing dung dau tién trong nghién ctru vé su phat sinh
hinh thai, su biét hoa co quan va sy phat trién mét cach rat siu sac trén mot sd dbi
tugng. Qua trinh phat sinh hoa truc tiép, chdi truc tiép va mo seo khong phat sinh co
quan duoc cam Gng tir mau ITCL thu dugc & nhanh ciy Thude 14 (Nicotiana tobacum)
[123], hay mau tTCL ctia d6t than cdy hoa Cuc [116], cudng 14, gan 14 va cac phién
mong & African violet [103]. Mulin va Tran Thanh Van (1989) da chirmg minh c6 thé
tai sinh duoc cac chdi in vitro tir cac té bao biéu bi thu nhan tir 16ng dau tién & cac
nhanh dang cho hoa & loai Pentunia hybrida, mau ITCL cua cudng Hoa hong [91].
Nam 1992, Jiu cong bd thanh cong trong viéc tao thanh mo seo, choi, phoi va cay con
tir cii sdm Panax ginseng [73]. Nhu vdy, phu thudc vao timg ddi tuong ma két qua sy
hinh thanh chdi bat dinh 1 khac nhau. Cac thi nghiém duogc chung toi tién hanh & 3
loai co quan 1a mau 14, cudng 14 va than ré tTCL_R, chtng t6i nhan thay mau than ré
tTCL_R 13 co quan duy nhét tai sinh chdi bat dinh, diéu dic biét 1a & mdi mau, thudng
chi mot chdi duoc hinh thanh, cac chdi ndy phat sinh tryc tiép & vi tri mép cu. Tuy
nhién, véi cing k¥ thuat TCL, so v6i dbi tuong khac di duoc nghién ciru trude day,

ty 1& tai sinh choi truc tiép trong cac thi nghiém nay 1a khong cao.
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Trong qua trinh nudi cdy, cic chat diéu hoa sinh trudng co tac dung diéu chinh
su phat sinh chdi bat dinh, quan trong nhét 14 su c6 mit cia cytokinin. Cac cytokinin
(BA, kinetin, TDZ) cam tng su phan chia té bao va sy hinh thanh chdi [113]. BA la
mot trong nhirng cytokinin hitu ich dung dé kich thich nhan chdi va dugc sir dung
rong rii trong vi nhan giéng thuc vét boi vi BA khong bi mat hoat tinh khi hap khu
tring, c6 tac dung kich thich su phén chia té bao va c6 chirc nang pha v& hién tuong
vu thé ngon. Tuy nhién, trong rat nhidu cac nghién ciru, viée bd sung TDZ & cac ndng
d6 khac nhau duoc xem 1a phuong phap t6i wu hinh thanh chdi nach ciing nhu chdi
bét dinh trén cac mau céy nhu trong khao sat sy hinh thanh choi bét dinh & cac mau
Cam chudng [102], sy hinh thanh chdi nach & cdy Phong lan [77], cAy P quyén [45].
TDZ kich thich su tai sinh chdi tir nhiéu ngudén miu khac nhau cua cac loai cay kho
nhan gidng va céac loai cay thudc cling da duoc nghién ciru nhiéu [94]. Trong nghién
clru ndy, trén d6i tuong cdy sim Ngoc Linh in vitro, TDZ ciing cho ty 18 tai sinh choi
khi két hop v6i 0,1 va 0,2 mg/l 2,4-D trong diéu kién chiéu sang. Tuy nhién, chdi co
3 14 mau tring, nho. Két qua nay thip hon nhiéu so vdi ty 1é tao chdi ¢ 16p mong
cudng 14 cay Thu hai duong (Begonia tuberous) 1a 83,3% khi st dung méi trudng
MS"s bo sung 0,2 mg/l TDZ riéng 1¢ [98]. Ciing trong nghién ctru cia Nhut va cong
sur (2005), sy tai sinh chdi truc tiép tir [6p mong cudng 14 cAy Thu hai dudng (Begonia
tuberous) dat ty 18 rt cao (100%) trén moi truong bo sung 0,2 mg/l NAA va 0,2 mg/l
TDZ [98]. Pé kich thich sy tao chdi truc tiép thudng c6 sy két hop cua auxin va
cytokinin, sy can bang gitta hai loai chat diéu hoa sinh truong nay 1a mot trong nhiing
yéu t6 kiém soat su phat trién [16]. Sy hinh thanh chdi véi ty 18 thdp & mdi trudng bd
sung riéng 1¢ TDZ hay BA c6 thé do ham lugng auxin noi sinh ctia mau cdy, vi mau
cdy c6 kich thudc nho nén ham lugng CDHSTTYV noi sinh 1a khong dang ké, do do
ma luong cytokinin bo sung vao méi trudng 1a khéng di dé mau phat sinh tdi wu chdi
bat dinh khi Véng mat hoac ham lugng auxin ndi sinh thép. Diéu nay duoc chung t6i
quan sat thiy c6 su tai sinh chdi & thi nghiém 8, & méi trudng bd sung 0,2 mg/l TDZ
két hop vé6i 0,1 va 0,2 mg/l 2,4-D (Bang 3.28), ty 1¢ tai sinh chdi 1a 42% trong dicu
kién chiéu sang, chdi cao khoang 2 cm, 14 ¢6 mau tring xanh. Cac nghiém thirc con
lai déu khong cho sy tai sinh chdi. Nhu vay, & dbi twong sam Ngoc Linh chi c6 mau

than ca tTCL R phu hop cho qué trinh tai sinh chdi bat dinh.
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3.2.1.3. Qua trinh hinh thanh ré bar dinh

R& bét dinh xuét hién do sy biét hoa ciia mo phan sinh bén (tuong tz‘ing, tru
bi...). Kha ning tai phan chia ndy c6 thé c6 ngudn gbc ndi sinh hoic ngoai sinh, c6
thé tir mé phan sinh cip mot hodc ciing ¢ thé tir mé phan sinh cip hai [30].

Anh sang co tac dung ngin can su ra ré. Cay Prunus cerasifera ting trudong
trong ti ra r& dé hon cay trong ngoai sang. Mot so it cay nhu Helianthus tuberosus
va Lily ¢6 phan tng tich cuc véi anh sang trong su ra ré. Cudng do anh sang cao can
tré sy ra ré manh hon cudng d6 anh sang thip. Tuy nhién, ctc, déng tién lai ra ré t6t
trong diéu kién anh sang c6 cuong do cao [16].

O cac thi nghiém, chung t6i tién hanh trong ca 2 diéu kién tdi va sang, so sanh
cac nghiém thuc cé tao ré bat dinh trong ca hai diéu kién, chung t61 nhan théy ty 1¢
hinh thanh r& bt dinh trong diéu kién tdi hoan toan cao hon han so véi diéu kién
chiéu sang.

Trong qua trinh phan hoa té bao va co quan, vai trd diéu chinh cia cac chét
diéu hoa sinh trudng 13 rit quan trong. Auxin quyét dinh su phan héa 1& va c6 khi
nguoi ta xem auxin nhu 1a mot chat kich thich ra r& [37]. Cac auxin c6 vai tro quan
trong trong qua trinh ra r& [96], mic du mot sd trudng hop chung khong cé tac dung
hodc gay tac dong bat loi. D61 vai mot s6 loai, auxin can cho sy hinh thanh ré tir cac
doan cét [64] nhung c6 mot s loai thi khong [86]. C6 nhiéu bao céo trai ngugce nhau
vé tac dung ctia cac loai auxin khac nhau. Cac mau ciy thudng phan tg tt khi thém
auxin ngoai sinh, nhung trong moi truong hop thudng chiu anh hudéng cia loai mau
cdy, tudi ciia cdy mau, dang auxin st dung, thoi gian tiép xtc [96].

Theo Kull va Arditti, auxin kich thich sy phat trién cua ré va su tdng trong
luong tuoi cua mau, trong d6 NAA va IBA duogc nhan th'éiy 1a c6 hiéu qua hon so véi
IAA. NAA thudng duogc sir dung trong nhiéu thi nghiém tai sinh [82)].

Theo két qua chung toi thu duoc, cac auxin 2,4-D va NAA déu c6 kha ning
kich thich ra ré. Tuy nhién, ty 1& ra r& & mdi truong bd sung 2.4-D la thip hon nhiéu
so v6i NAA. O nhiéu méi truong bd sung 1,0 va 2,0 mg/l NAA trong diéu kién t6i
cho ty 1é ra ré rat cao [mau cudng 14 tTCL C (89,9%, 15,5 r&/mau); mau cudng la
ITCL C (94,4%, 19,2 ré&/mau); mau than ré tTCL_R (98,8%, 21,7 ré/mau)]; trong do,
& mau than r& tTCL R véi ndong d6 2,0 mg/l NAA cho sb ré trung binh 1 cao nhét
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(21,7 ré/mau). Mau cudng 14 ITCL trén méi trudng bo sung 1,0; 2,0 mg/l NAA ¢6 su
phat sinh dong thoi ré va mod seo hay ré va phdi trén cung vi tri vét thuong.
3.2.1.4. Qua trinh tgo md seo

Khi tién hanh khéo sat sy phat sinh hinh thai & dbi twong sim Ngoc Linh,
chung t6i nhan thiy, v6i moi trudng chi bd sung riéng 1é chit PHSTTV, kha ning tao
mo seo cao nhét thu duge & mau 14. Trong cac nghién ctru ap dung k¥ thuat nudi cay
16p mong té bao, tTCL tir 14 duoc sir dung nhu 14 mot ngudn mau phd bién do 14 c6
thé tai sinh lién tuc va déu dan, viéc thu miu 14 khong 1am chét cay me. Cudng 1a cay
Panax ginseng C.A. Mayer da dugc nghién ctru cam rng mo se¢o thanh cong bdi Jiu
vao nam 1992 [73]. Miu tTCL tir cubng 14 di duoc nhiéu nha khoa hoc nghién ctru
trén céc loai khac nhau. La va cudng 1a 1a mot trong nhiing co quan thudng duoc st
dung lam vat li€u tao mo s¢o. Nguyén nhan la do cAu tric dic trung cua chung. Nhu
mo thit 14, phan cha yéu ctia phién 14, co vach so cap mong con tiém ning phan chia
té bao. Nho tiém ning nay, cac té bao nhu mé ¢6 vai tro han gin vét thuong va thuong
dugc dung trong nudi cdy té bao in vitro. Cudng 14 1a mau chtra cdc mod phén sinh
16ng, c6 nguodn gdc tir md phan sinh ngon, nhung & xa md phan sinh ngon, xen k&
giita nhitng viing mo di it nhiéu phan hoa. Céac té biao nhu md ciia moc va libe, cac té
bao tiét va cac té biao nhu mo tay 1a nhing té bao c6 kha ning tao mo seo cao [16].

Mot s6 nghién ctru vé anh huong cua loai co quan dén kha nang tao mod se¢o va
biét hda co quan tir mo seo da duoc tién hanh trén cac dbi tuong thudc chi Nhan sam.
Lim va cong su (1997) sir dung ngudn nguyén lidu ban dau dé khadi tao mé seo 1a 14,
try thuong diép, cudng hoa va ré tir cdy sam Triéu Tién P. ginseng nuéi cdy in vitro
va tit ca cic mau déu tao mo seo clng chic va co kha ning tao ré bt dinh [88].
Nghién ctru cta Tirajoh va cong su (1998) trén ddi twong sim My Panax
quinquefolium L. cho thiy ddi v6i mau ban dau 1 ré, mo seo hinh thanh sau 2 - 3
tuan nudi cdy, mo seo ctng chic, mau vang nhat, tao phdi soma sau 3 thang nudi ciy
v6i ty 18 15,7%. Tru thuong diép va 14 cua cay giéng in vitro cho mé seo sau 2 tuin
nuoi céy, mo seo 0 dang xép va mém, tao phoi soma sau 6 thang véi ty 1€ 2%, trong
khi d6 m6 seo hinh thanh tir mau 14 in vivo ciing cho md seo dang xép va mém, tao
dugc phoi soma sau 7 thang véi ty 1€ 30% [119]. Trong mdt nghién ctru khac cua Gao
va cong su (2005) trén ddi twong sam Tam thit Panax notoginseng, r& bén tao mo seo

sau 10 ngay va ré bat dinh sau 35 ngay nudi cay, mau cuong 14 tao mo seo sau 14
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ngay va ré bat dinh sau 45 ngdy nudi cdy, con cac mau 14, chdi va ré khong c6 kha
ning biét hoa tao r& bat dinh. Nhitng két qua nay cho thiy, du cung chi, khac loai hay
ngay ca cung loai thi kha nang phat sinh mo seo cua cac co quan la hoan toan khac
nhau [66].

Trén ddi twong sim Ngoc Linh, nghién ciru ctia Trung tim Sam tir nim 1984
da khao sat anh hudng cta sy hinh thanh va tang trudng mo seo tir cac bg phan khac
nhau ctia loai sim nay. Nghién ctru cho thdy méu 14 ¢6 gin chinh hinh thanh mé seo
trong 3 - 4 tuan voi ty 16 100%, r& hinh thanh trong 1 - 2 tuan véi ty 18 96,76%, con
than phat sinh trong 4 tuan véi ty 1& 100% va chi ¢6 20% hat hinh thanh mé seo trong
vong 12 tuan [7]. Khi tién hanh nghién ctru kha ning tao mo seo ban dau trén 14,
cudng 14 va cii sam Ngoc Linh in vitro, chiing t6i nhan thay dudi anh hudéng cua auxin
va cytokinin, 14, cudng 14 va cii sim Ngoc Linh déu tao mo seo véi ty 1¢ rat cao
(100%), nhung lugng mé seo & miu cu it hon so voi mau 14 va cudng 14. M6 seo ¢o
cAu tric da dang, mau vang nhat, tring sira, do, tim ndu, gdm dang ciing chic va mém
x6p. Pay 1a nhirng dang mé seo c6 kha ning tai sinh cao, phtt hop cho cac qua trinh
biét hoa sau nay. Viéc tao md seo & mau cit khong cao trong cac thi nghiém phu hop
v6i mot s6 nghién ctru. Cu sam Panax ginseng duoc nghién ctru cam g mé seo dau
tién boi Butenko va cac cong su vao nam 1968 [46]. Jhang va cong su (1974), tiép
tuc nghién ctru kha nang cam ing mo seo tir cit Panax ginseng va phét sinh hinh thai
tor mo seo nay tuy nhién van con su han ché khi biét hoa cau trac tir mo seo phat trién
thanh ré, phoi va ciy con [72].

Viéc st dung 14 va cudng 14 1am ngudn nguyén liéu ban dau cho qua trinh phat
sinh mo seo, ciing ddng thoi 12 ngudn nguyén liéu cho cic qua trinh biét hoa sau nay
c6 mot sé wu diém so véi viée st dung cu sdm in vitro. Phai trai qua thoi gian nuodi
ciy kha lau, cti sam phai dat d6 tudi phii hop méi c6 thé sir dung lam ngudn nguyén
liéu ban dau, mat khac viéc ding ngudn miu ban dau 1a cii sam in vitro s& khé thu
dugc két qua chinh xac do kich thudc va hinh dang cua cu sam 1a khong dong déu.
Néu str dung ngudn nguyén liéu 1a 14 s& chii dong hon va ngudn nguyén liéu ban dau
14 nhiéu hon. Ngoai ra, mo seo tur 14 cling c6 kha nang biét hoa tao chdi va ré bit dinh
[19]. Xét khia canh st dung k¥ thuat TCL vao qua trinh phat sinh mo s¢o, su ton
thwong vé mat vat Iy & miu 14 tTCL cao hon so véi mau tTCL va ITCL cudng 14, ma

phan mg tao md seo lai thudng xay ra tai cac ving ton thuong vé mat vat Iy va hoa
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hoc, qua d6 chung toi nhan thay mau 14 tTCL L tao sinh khdi mé seo cao hon miu
cudng 14 tTCL_C va ITCL_C. Véi tit ca nhitng 1y do trén, c6 thé két ludn mau 14
tTCL_L thich hop trong su phat sinh mo6 seo & cdy sdim Ngoc Linh.

Auxin c6 vai tro quan trong trong sy tao mo s¢o. Auxin c6 tdc dong 1o rang
1én su kéo dai té bao. Hiéu qua nay ndi tiép sau su gia ting tinh dan hoi cua thanh té
bao va cho sy xdm nhap nudc vao té bao, sy dé khang cta thanh té bao giam di va té
bao tu kéo dai ra [17]. Auxin dugc st dung dé tao mé seo vai loai va né)ng do thay
d6i khac nhau tuy thudc vao vat liéu nudi cdy. Trong méi trudng nudi cy, auxin kich
thich sy phan chia té bao (tao mo seo), kich thich su tao ré bat dinh va gay ra sy phat
sinh phoi tir t& bao soma ctia huyén phu té bao. Trong s6 cac CDHSTTV dugc bd
sung vao moi trudng thi 2,4-D 1a mot auxin téng hop thuong duge sir dung dé kich
thich sy hinh thanh mo se¢o, bdi vi mét trong nhitng dac diém chinh cua né 1a kich
thich su phan chia té bao trong mé rat hiéu qua ¢ nhiéu loai thuc vat. Diéu nay phu
hop véi nhitng két qua thu duoc tir thi nghiém 1 dén thi nghiém 4. Trén méi trudng
bd sung riéng 1¢ cac chat PHSTTV, tac dung cuia 2.4-D ¢ cac ndng d6 khac nhau cho
su phat sinh mé seo véi ty 1& tuong dbi cao, & moi trudng bo sung 1 va 2 mg/l 2,4-D
cao nhat 13 98,8% (bang 3.2 va 3.4) ty I¢ tao md seo & cac nghi¢m thurc con lai déu
thap hon. Qua d6 cho thiy, mic du 2,4-D c6 hoat tinh rat yéu trong kich thich tao
chdi bat dinh va ré bat dinh, nhung la loai auxin kich thich tao mo s¢o va phoi soma
rat hidu qua. Tuy nhién, auxin riéng 1é khong du kich thich sy phéan chia ciia cac té
bao nhu mé tity ctia mot vai loai cdy, ma can t&i su két hop véi cytokinin. Cytokinin
c6 hiéu qua rat rd trén su phan chia té bao. Khi khong c6 cytokinin thi pha gitta cta
chu trinh té bao s& bi kéo dai nén cytokinin can thiét trong sy diéu hoa, sinh tong hop
protein té bao trong sy ting trudng va phat trién cua té bao. Trong nudi cdy mo, néu
lugng cytokinin khong du thi su phan chia ciia nhan té bao s& bi chin lai tai mot giai
doan trong chu trinh té bao. Ngudi ta con cho rang sy phan chia té bao trong mo seo
khi khong c6 su hién dién cua cytokinin trong méi trudng nudi cdy van cé thé dién ra
1a do té bao da tu tong hop dugc auxin ndi sinh [16].

Nhitng nghién ctru trén cac ddi twong thudce chi Panax cho thiy du tir ngudn
mau nao, giai doan khoi tao md seo déu thuong co su két hop gitra cytokinin va auxin.
Ddi voi sam Triéu Tién, néu nguén mau 13 hat thi méi trudong khai tao mo seo 1a MS

bd sung 1,0 mg/l 2,4-D; 0,01 mg/1 Kin va 30 g/1 sucrose [42]. Qua do, c6 thé thiy
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2,4-D 1a mdt auxin thong dung cho qua trinh khoi tao mé seo cua cac loai thude chi
Nhéan sdm Panax L.

Trén ddi twong sim Ngoc Linh, nghién ctru ctia Trung tAm sdm cho thiy 2.4-
D két hop véi kinetin 1am ting sy hinh thanh va phat trién mé seo manh hon so véi
t6 hop IAA va Kin [7]. Trong thi nghiém nghién ciru phat sinh hinh thai sdm Ngoc
Linh, chung t6i tién hanh khao sat anh hudng giita sy két hop auxin va cytokinin 1én
mau cdy TCL, hau hét cac nghiém thirc tir thi nghiém 4 dén thi nghiém 8 déu cam
g tao mo seo, trong do6, viéc két hop giita 2,4-D véi TDZ thich hop nhét cho qua
trinh phat sinh mé seo, tiép theo 1a méi trudng bo sung 2,4-D vdi BA. Mai trudng bd
sung NAA va BA khong phu hop cho viée tao mé seo & tit ca cac co quan cua sim
Ngoc Linh. Két qua ghi nhan duoc tir cac thi nghiém cho thay, 14 va cudng 14 dugc
nudi cay trén moi trudng bod sung 1,0 mg/l 2,4-D két hop véi TDZ & cac ndong d tir
0,01 dén 1,0 mg/1 déu cho ty 1¢ phat sinh mo seo rat cao, trong do néng do 0,1 mg/l
TDZ cho lugng md seo 1a nhiéu nhat. Tuy nhién, khi gia ting néng d6 TDZ 1én 0,2
mg/l TDZ va 2,4-D 1én 2,0 mg/l hay giam ndng d6 2,4-D xudng 0,5; 0,2; 0,1 mg/1 thi
ty 1€ cling nhu luong mo seo rat thép, tham chi mot s6 mau khong cam ung. Theo
Rakhakrishnan va cong sy (2001), té bao chi c6 thé st dung mot lugng vira du auxin
va bat cit mot su vugt ngudng cho phép nao ciing trc ché su phat trién cua té bao
[106]. Vay nong do 2,4-D duéi 0,5 mg/l va trén 2,0 mg/l tré 1én 1a khong phu hop
cho qua trinh phat sinh mo seo tir 1a sam Ngoc Linh.

O moéi trudng bod sung 2,4-D két hop voi BA, ty 18 phat sinh mé seo cao & moi
truong bo sung 1,0 mg/12,4-D két hop v610,1; 0,2; 0,5 mg/l BA, tuy nhién luong mé
seo so voi 2,4-D két hop véi TDZ 1a thap hon. Cac miu 14, cudng 14 va ct duoc nudi
ciy trén moi trudng bd sung NAA két hop véi BA cho ty 1é tao mé seo rat thip, &
nhiéu nghiém thirc, cac mau déu hoa nau va chét. Do do, c6 thé két luan NAA va BA
khong phu hop cho qua trinh khéi tao mo seo clia saim Ngoc Linh. Riéng ¢ nong do
1,0 mg/l NAA va 0,1; 0,2 mg/l BA c6 hién tugng tao r& bat dinh. Cuéng 14 chi tao ré
& mot dau, dau con lai khong c6 hién tugng gi (Hinh 3.18). biéu nay co thé do auxin
quyét dinh su phan héa ré. Khi ndng d6 auxin cao hon néng do cytokinin hodc khi
chi xir Iy v6i auxin thi ré s& dugc hinh thanh. Trong ré thi cuc ngon giau auxin hon
vé do d6 kich thich sy hinh thanh r&, con cuc dbi dién nghéo auxin kich thich su Xuét

hién choi [16].
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Véi cac két qua trén, cho thdy mo seo phat sinh t6t nhat & mau 14 tTCL_L nubi

ciy trong moi trudng MS bd sung 1,0 mg/1 2,4-D két hop véi 0,1 mg/l TDZ .
Diéu kién chiéu sang va kha ning phat sinh mé seo

Tuy theo loai mau cdy, anh sang can hodc khéng can trong sudt thdi gian tao
mo seo. Dbi v6i mau 14, trong da sb trudng hop, su tao mo seo trong tdi thudng tot
hon ngoai sang [16]. Tuy nhién, trong mot sé trudng hop, mau cdy lai tao mé seo tot
hon trong diéu kién chiéu sang. Nghién ciru cua Elmeer va Hennerty (2008) vé su két
hop giita auxin va anh sang trén ddi twong Cucumis sativus cho thdy mé seo phat sinh
tir 1a c¢6 trong luong tuoi cao nhat véi su két hop giita 2,0 mg/l 2,4-D va diéu kién
chiéu sang 13 16 gid/ngay [63].

Trong cac nghién ctu trén d6i twong thudc chi Nhan sim, nhiéu tac gia s
dung diéu kién toi dé cam rng va nhan md seo tr cac co quan nhu ré, 14, cuéng 14,
try ha diép,... [80]. Tuy nhién, khi két hop giira diéu kién chiéu sang 16 gio/ngay véi
moi truong 1,0 mg/1 2,4-D va 0,01 mg/l Kin dé cam ng tao mo seo trén 14, cudng 14,
cudng hoa va ré cta cay sam Triéu Tién in vitro, Lim va Lee (1997) nhan thay 14 va
cudng 14 phat sinh mo seo vai ty 1& cao (98% va 100%), ngoai ra mo seo hinh thanh
c6 kha nang bi¢t hoa tao ré vé sau [88]. Két qua thu dugc ¢ céc thi nghiém cho théy
ty 1& phat sinh mo seo 1a twong duong nhau ¢ 2 diéu kién chiéu sang, & mdi diéu kién,
cAu trac md seo lai ¢6 sy khac nhau. O diéu kién chiéu sang, mo s¢o c6 dang cung
chic, mau tréng vang, xanh, doi khi c6 mau do nau, qua dé cho théy anh sang khong
cam tng tao phenol & loai nay. Trong khi d6, mé sco trong diéu kién tbi c6 dang
mém, xbp, mau tring sita, vang dén nau. Mo seo hinh thanh & dang x6p chia nhiéu
té bao x6p voi nhan nho, chat té bao lodng va té bao khong to. M seo dang cing thi
céc té bao chéc, nhan to, té bao dam dic va khong bao nho. Trong do, kha nang tai
sinh s& d& mat di & mo seo xop nhung van duy tri & mé seo cimg [37]. Nhu vay, tiy
vao muyc dich cua timg hudng nghién ciru, mdi dang mé seo c6 thé duoc tmg dung
trong cac chuong trinh biét hoa tiép theo.

Nhu vay, viéc tng dung k¥ thuat TCL trén doi tugng cdy sam Ngoc Linh in
Vitro trong dé tai ndy da thu duoc nhitng két qua kha quan trong qua trinh phat sinh
tryc tiép phéi vo tinh, chdi, r& bat dinh va mo seo tir mau cdy. Tur nhiing két qua

nghién ctru tir thi nghiém 1 dén thi nghiém 8 ching t6i d st dung ngudén mau phodi
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vo tinh cho céc thi nghiém tiép theo. Hy vong day sé& 1a huéng di méi hiéu qua trong
viéc tai sinh cady sam Ngoc Linh in vitro.

3.2.2. Quan sat su thay déi phat sinh hinh thai ciia phéi vo tinh sam Ngec Linh

Phat sinh phdi vo tinh 1a quéa trinh tai sinh in vitro trong d6 nhitng cu trac
ludng cuc dugc hinh thanh tir té bao sinh dudng ma khong co6 su két ndi mach dan
v6i mo me ban dau. Vi vay, diéu quan trong 1 phai x4c dinh nhiing giai doan trong
tién trinh nay thong qua cc dic tinh vé hinh thai va ciu trac mé hoc. Trong nghién
clru nay, nhirng thay d6i vé hinh thai duoc ghi nhan bang cich quan st 1at cit mo
hoc ctia phdi vo tinh & tat ca cac giai doan chuyén biét dudi kinh hién vi huynh quang
va kinh hién vi dién tir quét.

Sy da dang cua cac ciu triic phoi khac nhau ciing dugc ghi nhan trong qua
trinh phat sinh phoi v6 tinh sam Ngoc Linh trong cic méi trudng thi nghiém. Mot sd
phoi ¢6 chdi va 14 mam twong ty nhu phdi hop tir. Trong khi d6, cac thé phoi bat
thudng khac xuat hién trong sudt giai doan sém ctia qua trinh hinh thanh céc 14 mam
cling nhu qua trinh phat trién ciia 14 mam nhu cac dang phdi khong c6 14 mam, 14
mam hinh quat. Tuy nhién, ty 1& bién di ctia phdi vo tinh khong dang ké. Canhoto va
Cruz da ghi nhan mot lugng 16n phoi bat thuong & cdy Feijoa sellowiana lién quan
dén ngudn gdc da té bao cuia phoi [47]. Halperin va Wetherell d3 ghi nhan rang ham
lugng 2,4-D cao c6 thé gay ra nhiing bat thudng hay trc ché su phat trién cia moé phan
sinh ngon cay ca rot [69].

3.2.3. Tao cdy con hoan chinh tir phéi vo tinh

Céc diéu kién chiéu sang khac nhau c6 anh hudng khong giéng nhau dén qua
trinh ting truéng ciia phoi sim Ngoc Linh nudi cdy in vitro. Thong qua cic chi tiéu
theo di, cac cAy sam dudi diéu kién chiéu sang 16 gid/ngdy déu sinh trudng va phat
trién vuot bac so voi trong didu kién tdi hoan toan. V& hinh thai nhitng cdy sinh truéng
trong diéu kién chiéu sang co6 ci va cudng 14 to, 14 mé rong va mau xanh dam. Con
trong diéu kién t6i thi cdy sdm Ngoc Linh rat yéu, ca nhd, cudng 14 moéng va 14 c6
MAu trang va c6 su tao chdi nén khé thich nghi trong diéu kién vuon wom. Chét lugng
ctia cAy vi nhan gidng phu thudc rat nhiu vao cac diéu kién nuéi ciy. Trong d6, nhan
t6 moi truong anh hudng quyét dinh dén chat lugng cay giéng nhu nhiét o, néng do
carbon dioxide (CO.), chat dinh dudng, thoi gian va cuong do chiéu sang. Nhiing

nhan t6 nay tac dong dén qua trinh dong hoa CO2, kha ning hit nudc, toe do thoat
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hoi nudc, tang trudng, phat sinh hinh thai thyc vat,... Trong cac tdc nhan ké trén, anh
sang dong vai trd quan trong dén hoat dong sinh 1y cta thuc vat. Khi sinh truong duéi
céc diéu kién chiéu sang khac nhau, thyc vat s& thay doi bé may quang hop dé thich
nghi voi ting diéu kién chiéu sang nhat dinh nham duy tri dugc kha ning quang hop
v6i ting ché d6 chiéu sang riéng biét [124]. Cuong d6 4nh sang thip kéo theo viée
tang ty 1& Chlorophyll a/b, cudng d6 anh sang cao s& gia ting hé théng quang hop,
tang phtrc hé cytochrome be/f, ATP synthase va cac enzyme trong chu trinh Calvin
dic biét 1a Rubisco [124]. Trong nghién ciru ciia Lee va cong sy (2007) cho thay, ¢
cudng do anh sang 30 umol.m2s? cay Withania somnifera nudi cay in vitro sinh
truong tot nhat, tuy nhién, & cudng do 4anh sang 60 pmol.m2s? thi ham luong
chlorophyll, carotenoid, s luong khi khong, téc do quang hop, su thoat hoi nudc 1a
cao nhat [85]. Anh sang khong chi cung cap cho thuc vat ngudn ning luong dé duy
tri sy phat trién ma con 1a ngudn thong tin trong phat sinh hinh théi thuc vét nhu qua
trinh ndy mam, né hoa va quy luat dong mé khi khong [115]. Deberg va cong sy
(1992) di bao cao rang cuong d6 anh sang diéu hoa kich ¢ 14 va than ciing nhu con
duong phat sinh hinh thai ciia chung, dong thdi né con lién quan dén su hinh thanh
sdc t6 va hién twong mong nudc & cdy con in vitro [58]. Ngoai ra, chit lwong 4nh
sang c6 anh huong dén nhiéu dic tinh nhu su kéo dai than cay Cac [128], su hinh
thanh chéi nach ¢ cay Nho [49] va sy hinh thanh ré & cdy Lé [44]. Anh sang 12 ning
luong cho quang hop, n6 diéu chinh nhiéu hoat dong séng va phat trién thuc vat. Van
dé ¢ day la phai cung cap, kiém soat anh sang véi luong va chat mot cach hiéu qua
dé tao ra cay con c6 chit luong tot nhat va giam gia thanh san xuét [108].
3.2.4. Sw tich liiy saponin ¢ sam Ngec Linh

Saponin 1a mot loai Glycosyd ty nhién phé bién trong thanh phan cuaa nhiéu
loai thyc vat. Saponin dugc chia ra thanh 3 nhém chinh gém: triterpenoit saponin,
steroit saponin va glicoancaloit dang steroit. Cac nhom ctia saponin ciing gom Cac
loai axit, trung tinh hoac kiém. Trong d6, nhom triterpenoit saponin thudng ¢ dang
trung tinh hay axit . Nhém Steroit saponin nhom spirostan va furostan la trung tinh
va nhom glicoancaloit 12 loai kiém. Trong thanh phan sdm Ngoc Linh chtza chu yéu
cac saponin triterpen, trong d6 ham lugng saponin khung pammaran thugc hang cao
nhét trong céc loai sam va c6 sé luong saponin 16n nhat so véi cac loai thudc chi

Panax. Tuy nhién qua cac nghién ctu thi cac nguon mau va do tudi khac nhau ciing
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chtra ham lugng saponin khéac nhau. Céc chuyén gia Vién Dugc liéu chi ra rang thanh
phan héa hoc trong 14 va cong cua loai sdm nay di phan lap dwgc 19 saponin
pammaran, Vi 8 saponin ¢ cau tric dic biét. Sam Ngoc Linh con chira ham lugng
tinh dau 16n, 14 0,1%. Trong nghién ctru nay di xac dinh duoc ham lwong Rgl va Rbl
la cao nhit khi ciy dwgc 2 ndm tudi va trong & nli Ngoc Linh twong wng 1 (1,02%
va 1,74%), MR2 (0,77%). Két qua ham luong MR2 ciing tuong tu voi két qua cua
Chién va cong sy (nam 2011) khi nghién ciru & cAy sdm 17 thang tudi nhung ham
luong Rgl va Rbl thi cao hon rat nhiéu so véi cua Chién va cong su [Rb1 (0,21%),
GRg1 (0,17%), MR2 (0,77%)] [3].
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CHUONG IV
KET LUAN VA PE NGHI
4.1. Két luan

Mau 14 tTCL L cho kha ning phat sinh phdi truc tiép va sé phdi cao nhat
(89,6%; 29 phdi/mau) khi nudi cdy trong méi trudng bd sung 2 mg/l NAA & diéu
kién chiéu sang 16 gid/ngay.

Mau cudng 14 ITCL_C, mau 14 tTCL_L khi nuéi cdy trong méi truong c6 bd
sung 1,0 va 2,0 mg/l 2,4-D trong diéu kién chiéu sang va tbi cho ty 1& phat sinh mo
seo cao nhat (97,7%:; 98,8%).

Mau than ré tTCL_R nudi cdy trong mdi trudng bd sung 2 mg/l NAA trong
diéu kién tdi cho ty 1¢ phat sinh ré 12 98,8% va 21,7 r&/mau.

Ty 1é ti sinh chdi cao nhit 42% & ngudén mau than ré tTCL_R khi duoc nudi
ciy trén moi trudng bod sung 0,2 mg/l TDZ két hop véi 0,2 mg/l 2,4-D trong diéu
kién sang.

Mau 14 tTCL_L, cudng 14 tTCL_C va ITCL_C, va than r& tTCL_R duoc nudi
cAy trén mai truong cd bo sung 2,4-D két hop voi BA hodc TDZ & cic nong d6 khac
nhau dudi ca didu kién sang va toi hoan toan cho kha ning phat sinh mé seo cao
nhat.

Phoi thu duoc & tat ca cac nghi¢m thurc khong co6 sy khac biét vé hinh thai va
n6 ton tai & cac dang chinh 1 hinh cau, hinh tim, hinh thiy 16i va hinh hai 14 mam.

Phoi cdy vao moi truong SH ¢6 bd sung 1 mg/l BA, 0,5 mg/l NAA, 50 g/l
sucrose, 9 g/l agar, 1 g/l than hoat tinh duoc nudi ciy trong diéu kién chiéu sang 16
gio/ngay thi ciy déu co cu to, bo 14 déu phat trién, hinh thai 14 binh thudng va co
cAu tric gidng v6i nhitng cy sinh trudng ngoai tu nhién.

Pé tai da thu duge 10.000 cdy gidng sam Ngoc Linh. Ty 18 séng cua ciy dat
cao nhat (90%); ty 1¢ hinh thanh 1a méi sau thoi gian nga 1a (87%) dic biét cay 2
nam tudi co sy hinh thanh ci nhanh 1a 100% va c6 xu thé phat trién thanh mot bui
khi dugc tréng ¢ nai Ngoc Linh, x3 Tra Linh, huyén Nam Tra My, tinh Quang
Nam. Con nhitng ciy trong & Bidoup NUi Ba ty 18 sdng chi dat 70%, ty 1& moc 14
moi sau thoi gian ngi dong dat 30% va qua trinh phat trién ctia hé ré ciing cham

hon so véi trong tai Quang Nam.
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Ham luong saponin tong thu dwoc cao nhat khi cdy duoc 2 nim tudi va
trong & ndi Ngoc Linh twong tng 12 (3,54%).
4.2. Pé nghi

Khao sat thém céc vi tri cia miu va cach dat mau cdy Ién kha ning phat sinh
hinh thai.

Tiép tuc theo dbi c4c chi tiéu sinh truéng va phéan tich ham lwong saponin
tich lily trong cay sam Ngoc Linh c6 ngudn géc tir nubi cy 16p mong té bao & céc

d6 tudi khac nhau.
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(1) thu nhan mau 14 in vitro; (2) mau 14 tTCL; (3) miu l4 duoc ciy vao méi trudng SH + 2 mg/l NAA (16 gio/ngay); (4) Phét sinh
phdi sau 2,5 thang nudi cay; (5) CAy chuyén phéi vao mdi truong SH + 2 mg/l NAA + 0,1 mg/l BA + 50 g/l dudng (16 gio/ngay):;
(6) tao cay in vitro sau 2 thang; (7) thu nhan cay in vitro; (8) tréng thtr nghiém; (9) cdy trudng thanh; (10) vao mau.
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PHAN TICH THONG KE SO LIEU CAC THI NGHIEM KHAO SAT SU'PHAT
SINH HINH THAI CUA CAC LOAI MAU CAY

1. Thi nghiém 1. Anh hwéng cia CPHSTTYV riéng 1é 1én sw phat sinh hinh théi cia miu la

tTCL_L trong diéu kién chiéu sang va tdi hoan toan

Bang 3.1. Anh huong caa chat diéu hoa sinh trudng riéng 1é 18n sy phét sinh hinh thai cua mau 14

tTCL L trong diéu kién chiéu sang 16 gio/ngay

tylemaulasangtaophoi

sophoilasang

Subset for alpha = 0.05

SLLL 1 2 3 4 5
Duncan® 1 3 .000

2 3] .000

3 3] .000

4 3| .000

5 3| .000

6 3| .000

7 3] .000

8 3] .000

9 3] .000

10 3| .000

11 3| .000

12 3| .000

13 3] .000

18 3] .000

19 3] .000

20 3| .000

14 3 43.333

17 3 49.667

21 3 70.000

15 3 70.667

16 3 86.333]

22 3 89.000

Sig. 1.000| 1.000| 1.000( .757| .219

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.

Subset for alpha = 0.05

SLLLIN | 1 2 3 4 5
Duncan? 1 3| .000

2 3| .000

3 3| .000

4 3| .000

5 3| .000

6 3| .000

7 3| .000

8 3| .000

9 3| .000

10 3| .000

1 3| .000

12 3| .000

13 3| .000

18 3| .000

19 3| .000

20 3| .000

14 3| .900

17 .920

15 3 2.233

16 3 4.367

21 3 7.553

22 3 29.497

Sig. .206| 1.000| 1.000| 1.000| 1.000]

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.



mautaomoseolasang

Subset for alpha = 0.05

sorelasang

SLLL 1 2 3 4
Duncan? 1 .000
2 .000
3 .000
4 .000
S .000
6 .000
7 .000
8 .000
9 .000
10 .000
11 .000
12 .000
13 .000
14 .000
18 .000
19 .000
20 .000
15 44.433
21 74.433
17 76.633
16 97.733
22 97.767
Sig. 1.000{ 1.000| .170| .983

Subset for alpha = 0.05

Means for groups in homogeneous subsets are

displayed.

a. Uses Harmonic Mean Sample Size = 3.000.

SLLL 1 2 3 4 5
Duncan? 1 .000

2 .000

3 .000

4 .000

5 .000

6 .000

7 .000

8 .000

9 .000

10 .000

11 .000

12 .000

13 .000

14 .000

15 .000

18 .000

19 .000

20 .000

21 640

17 1.063

22 2.593

16 2.867

Sig. 1.000[ 1.000 1.000| 1.000[ 1.000

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.




tylemautaorelasang

Subset for alpha = 0.05

SLLL 1 2 3 4 5
Duncan? 1 2 .000

2 3 .000

3 3 .000

4 3 .000

5 3 .000

6 3 .000

7 3 .000

8 3 .000

9 3 .000

10 3 .000

11 3 .000

12 3 .000

13 3 .000

14 3 .000

15 3 .000

18 3 .000

19 3 .000

20 3 .000

17 3 9.967

21 3 26.633

16 3 42.167

22 3 63.300

Sig. 1.000 1.000 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 2.933.




Bang 3.2. Anh huong caa chat diéu hoa sinh trudng riéng 1é 18n sy phét sinh hinh théi cua mau 14

tTCL_L trong diéu kién téi hoan toan

tyletaophoitoila

Subset for alpha = 0.05

SLLL 1 2 3 4 5 6
Duncan? 1 .000

2 .000

3 .000

4 .000

5 .000

6 .000

7 .000

8 .000

9 .000

10 .000

11 .000

12 .000

18 .000

19 .000

20 .000

21 .000

22 .000

13 37.667

17 47.333

15 71.667

14 84.333

16 92.000

Sig. 1.000 1.000 1.000 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.




sophoitoila

Subset for alpha = 0.05

SLLL 2 3 4 5
Duncan? 1 .000

2 .000

3 .000

4 .000

5 .000

6 .000

7 .000

8 .000

9 .000

10 .000

11 .000

12 .000

18 .000

19 .000

20 .000

21 .000

22 .000

13 1.873

17 2.150

16 6.763

15 7.373

14 8.910

Sig. 1.000 173 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.




tyletaomoseolatoi

Subset for alpha = 0.05

SLLL 1 2 3 4
Duncan? 1 3 .000

2 3 .000

3 3 .000

4 3 .000

5 3 .000

6 3 .000

7 3 .000

8 3 .000

9 3 .000

10 3 .000

11 3 .000

12 3 .000

13 3 .000

18 3 .000

19 3 .000

20 3 .000

21 3 .000

22 3 13.300

14 3 39.967

16 3 96.633

17 3 97.767

15 3 98.867

Sig. 1.000 1.000 1.000 .100}

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.



tylemautaorelatoi

Subset for alpha = 0.05

SLLL 1 2 3 4
Duncan? 1 3 .000

2 3 .000

3 3 .000

4 3 .000

5 3 .000

6 3 .000

7 3 .000

8 3 .000

9 3 .000

10 3 .000

11 3 .000

12 3 .000

13 3 .000

14 3 .000

18 3 .000

19 3 .000

20 3 .000

21 3 .000

22 3 .000

17 3 57.733

15 3 73.300

16 3 79.967

Sig. 1.000 1.000 1.000 1.000}

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.



2. Thi nghiém 2. Anh huwéng cia CDHSTTYV riéng 1é 1én sw phat sinh hinh thai cia miu cudng
|4 tTCL_C trong diéu kién chiéu sang va tbi hoan toan

Bang 3.3. Anh hudng cua chat diéu hoa sinh truong riéng 1é 1én sy phat sinh hinh thai cua mau cuéng
14 tTCL _C trong diéu kién chi¢u sang 16 gio/ngay va trong dicu kién toi hoan toan

tylemoseocngangsang

Subset for alpha = 0.05

SLLL N 1 2 3 4 5
Duncan? 1 3 .000

2 3 .000

3 3 .000

4 3 .000

5 3 .000

6 3 .000

7 3 .000

8 3 .000

9 3 .000

10 3 .000

11 3 .000

12 3 .000

13 3 .000

14 3 .000

15 3 .000

18 3 .000

19 3 .000

20 3 .000

16 3 16.667

17 3 63.300

22 3 76.667

21 3 86.633

Sig. 1.000 1.000 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.



tylemoseocngangsangtoi

Subset for alpha = 0.05

SLLL N 1 2 3 4 5
Duncan? 1 3 .000

2 3 .000

3 3 .000

4 3 .000

5 3 .000

6 3 .000

7 3 .000

8 3 .000

9 3 .000

10 3 .000

11 3 .000

12 3 .000

13 3 .000

14 3 .000

18 3 .000

19 3 .000

20 3 .000

21 3 .000

17 3 33.300

22 3 46.633

16 3 63.300

15 3 83.300

Sig. 1.000 1.000 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.




tylerecngangtoi

tylemoseocngangsang

Subset for alpha = 0.05 Subset for alpha = 0.05

SLLL 1 2 3 4 SLLL N 1 2 3 4
Duncan® 1 3 .000 Duncan®* 1 3 .000

2 3 .000 2 3| .000

3 3 .000 3 3] .000

4 3 .000 4 3| .000

5 3 .000 5 3] .000

6 3 .000 6 3| .000

7 3 .000 7 3| .000

8 3 .000 8 3| .000

9 3 .000 9 3| .000

10 3 .000 10 3| .000

11 3 .000 11 3| .000

12 3 .000 12 3| .000

13 3 .000 13 3| .000

14 3 .000 14 3| .000

15 3 .000 15 3| .000

16 3 .000 16 3| .000

17 3 .000 17 3| .000

18 3 .000 18 3| .000

19 3 .000 19 3| .000

20 3 31.333 20 3 2.063

21 3 75.500 21 3 6.430

22 3 89.967 22 3 15.520

Sig. 1.000 1.000 1.000 1.000 Sig. 1.000[ 1.000| 1.000| 1.000

Means for groups in homogeneous subsets are

displayed.

a. Uses Harmonic Mean Sample Size = 3.000.

Means for groups in homogeneous subsets are

displayed.

a. Uses Harmonic Mean Sample Size =

3.000.




3. Thi nghiém 3. Anh hwéng ciia CDHSTTYV riéng 1é 1én su phat sinh hinh thai ciia miu cudng
|4 ITCL_C trong diéu kién chiéu sang va t6i hoan toan

Bang 3.4. Anh hudng cua chat diéu hoa sinh truong riéng 1é 1én sy phat sinh hinh thai cua mau cudng
14 ITCL_C trong diéu kién chiéu sang 16 gid/ngay

tyletaophoicdocsang

Subset for alpha = 0.05

SLLL N 1 2 3 4 5
Duncan? 1 3 .000

2 3 .000

3 3 .000

4 3 .000

5 3 .000

6 3 .000

7 3 .000

8 3 .000

9 3 .000

10 3 .000

11 3 .000

12 3 .000

13 3 .000

18 3 .000

19 3 .000

20 3 .000

14 3 23.000

21 3 58.667

15 3 59.667

17 3 69.667

22 3 84.000

16 3 86.333

Sig. 1.000 1.000 .676 1.000 331

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.



sophoicdocsang

Subset for alpha = 0.05

SLLL 1 2 3 4 5
Duncan? 1 .000

2 .000

3 .000

4 .000

5 .000

6 .000

7 .000

8 .000

9 .000

10 .000

11 .000

12 .000

13 .000

18 .000

19 .000

20 .000

14 .333

21 2.753

15 3.887

17 5.373

22 13.207

16 13.667

Sig. .540 1.000 1.000 1.000 311

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.




tyletaomoseo

Subset for alpha = 0.05

SLLL N 1 2 3 4 5
Duncan? 1 3 .000

2 3 .000

3 3 .000

4 3 .000

5 3 .000

6 3 .000

7 3 .000

8 3 .000

9 3 .000

10 3 .000

11 3 .000

12 3 .000

13 3 .000

18 3 .000

19 3 .000

20 3 .000

14 3 24.400

21 3 84.433

15 3 89.967

22 3 96.633

16 3 97.767

17 3 98.933

Sig. 1.000 1.000 1.000 1.000 .313

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.




tylemautaorecdocsang

Subset for alpha = 0.05

SLLL 2 3 4 5 6
Duncan? 1 .000

2 .000

3 .000

4 .000

5 .000

6 .000

7 .000

8 .000

9 .000

10 .000

11 .000

12 .000

18 .000

19 .000

20 .000

21 .000

14 10.667

13 25.667

22 37.767

17 71.067

15 79.967

16 85.533

Sig. 1.000 1.000 1.000 1.000 1.000 .063

g

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.




sorecdocsang

Subset for alpha = 0.05

SLLL 1 2 3
Duncan? 1 .000

2 .000

3 .000

4 .000

5 .000

6 .000

7 .000

8 .000

9 .000

10 .000

11 .000

12 .000

18 .000

19 .000

20 .000

21 .000

22 .353

14 .853

13 3.163

17 4.017

15 4,773 4,773

16 6.207

Sig. 431 .094 115

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.




Bang 3.5. Anh huong cua chat diéu hoa sinh truéng riéng 1¢ 18n su phat sinh hinh thai cia mau cuéng
14 ITCL_C trong diéu kién toi hoan toan

tylemautaophoicdocsang sophoicdaitoi
Subset for alpha = 0.05 Subset for alpha = 0.05
SLLL N 1 2 3 SLLL N 1 2 3
Duncan? 1 3 .000 Duncan® 1 3 .000
2 3 .000 2 3 .000
3 3 .000 3 3 000
4 3 .000 4 3 000
5 3 .000 5 3 .000
6 3 000 6 3 .000
! 3 000 7 3| .000
8
3 .000 8 3 000
9
3 .000 9 3 000
10 3 .000
10 3 .000
11 3 .000
11 3 .000
12 3 .000
12 3 .000
13 3 .000
13 3 .000
14 3 .000
14 3 .000
17 3 .000
17 3 .000
18 3 .000
18 3 .000
19 3 .000
19 3 .000
20 3 .000
20 3 .000
21 3 .000
21 3 .000
22 3 .000
22 3 .000
15 3 49.667
15 3 3.797
16 3 69.667
_ 16 3 5.920|
Sig. 1.000[  1.000| 1.000]
) Sig. 1.000]  1.000[  1.000}
Means for groups in homogeneous subsets are

displayed. Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000. a. Uses Harmonic Mean Sample Size = 3.000.



tyletaomoseocdaitoi

Subset for alpha = 0.05

SLLL 1 2 3 4 5
Duncan? 1 .000

2 .000

3 .000

4 .000

5 .000

6 .000

7 .000

8 .000

9 .000

10 .000

11 .000

12 .000

17 .000

18 .000

19 .000

20 .000

21 45.500

14 46.633

13 67.733

22 81.067

15 84.467

16 94.400

Sig. 1.000 .549 1.000 .077 1.000

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.




tylemautaorecdaitoi

Subset for alpha = 0.05

SLLL 1 2 3 4 5 6 7
Duncan? 1 .000

2 .000

3 .000

4 .000

5 .000

6 .000

7 .000

8 .000

9 .000

10 .000

11 .000

12 .000

17 .000

18 .000

19 .000

13 11.067

20 31.100

15 35.533 35.533

14 41.100 41.100

16 46.633

21 61.100

22 94.400

Sig. 1.000 1.000 .239 141 .143 1.000 1.000

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.




sorecdaitoi

Subset for alpha = 0.05

SLLL 1 2 3 4 5 6
Duncan? 1 .000

2 .000

3 .000

4 .000

5 .000

6 .000

7 .000

8 .000

9 .000

10 .000

11 .000

12 .000

17 .000

18 .000

19 .000

13 .340 .340

15 517

14 910

20 .943

16 1.877

21 6.097

22 19.230

Sig. .074 .256 .829 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.




4. Thi nghiém 4. Anh huéng cia CDPHSTTYV riéng 1é 1én sy phat sinh hinh thai ciia miu than

ré tTCL_R trong diéu Kién chiéu sang va t6i hoan toan

Bing 3.6. Anh huong cua chit diéu hoa sinh truéng riéng 16 1&n sy phét sinh hinh thai cuia mau than
ré tTCL R trong diéu kién chiéu sang 16 gio/ngay

tylemautaophoicusang

Subset for alpha = 0.05

SLLL 1 2 3 4 5 6 7
Duncan? 1 .000

2 .000

3 .000

4 .000

5 .000

6 .000

7 .000

8 .000

9 .000

10 .000

11 .000

12 .000

13 .000

18 .000

14 31.000

22 47.333

21 48.667

15 57.333

20 70.667

19 71.000

16 79.667

17 91.000

Sig. 1.000 1.000 .633 1.000 .905 1.000 1.000

g

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.




sophoicusang

Subset for alpha = 0.05

SLLL 1 2 3 4 5
Duncan? 1 .000

2 .000

3 .000

4 .000

5 .000

6 .000

7 .000

8 .000

9 .000

10 .000

11 .000

12 .000

13 .000

18 .000

14 410

15 2.450

21 2.783 2.783

22 2.840 2.840

16 3.427

17 10.567

19 13.533

20 14.120

Sig. .378 .343 118 1.000 132

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.




Tylemautaomoseocusang

Subset for alpha = 0.05

SLLL 1 2 3 4 5 6
Duncan? 1 .000

2 .000

3 .000

4 .000

5 .000

6 .000

7 .000

8 .000

9 .000

10 .000

11 .000

12 .000

18 .000

19 .000

20 .000

21 44.400

22 67.733

13 75.500

14 87.733

17 88.867

15 89.967

16 97.733

Sig. 1.000 1.000 1.000 1.000 483 1.000

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.




tylemautaorecusang sorecusang
Subset for alpha = 0.05 Subset for alpha = 0.05
SLLL N 1 2 3 SLLL N 1 2 3
Duncan® 1 3 .000 Duncan® 1 3 .000
2 3 .000 2 3 .000
3 3 .000 3 3 .000
4 3 000 4 3 .000
5 3 000 S 3 .000
6 3|l 000 6 3 .000
7 3 000 7 3 .000
8 3l 000 8 3| .000
9 3| .000 o 3]  .000
10 3| 000 10 3 000
11
11 3 000 3 .000
12
12 3 000 3 .000
13 3 .000
13 3 .000
14 3 .000
14 3 .000
15 3 .000
15 3 .000
16 3 .000
16 3 .000
17 3 .000
17 3 .000
18 3 .000
18 3 .000
19 3 .000
19 3 .000
20 3 .000
20 3 .000
21 3 5.097
21 3 74.400
22 3 9.240
22 3 83.300
_ Sig. 1.000{  1.000|  1.000
Sig. 1.000{ 1.000| 1.000

Means for groups in homogeneous subsets are

displayed.

a. Uses Harmonic Mean Sample Size = 3.000.

Means for groups in homogeneous subsets are

displayed.

a. Uses Harmonic Mean Sample Size = 3.000.




Bang 3.7. Anh huéng caa chat diéu hoa sinh truéng riéng 1€ 18n sy phét sinh hinh thai cia mau than
ré tTCL_R trong diéu kién toi hoan toan

tylemautaophoicutoi sophoicutoi
Subset for alpha = 0.05 Subset for alpha = 0.05

SLLL| N 1 2 3 4 SLLL | N 1 2 3 4
Duncan? 1 3 .000 Duncan® 1 3| .000

2 3| .000 2 3| .000

3 3[ .000 3 3| .000

4 3| .000 4 3| .000

5 3[ .000 5 3| .000

6 3| .000 6 3| .000

7 3| .000 7 3| .000

8 3| .000 8 3| .000

9 3| .000 9 3| .000

10 3l 000 10 3| .000

11 3| 000 11 3| .000

12 3l 000 12 3| .000

16 sl 000 16 3| .000

17 sl o000 17 3| .000

18 3l 000 18 3| .000

19 3l 000 19 3| .000

20 3l 000 20 3| .000

21 al 000 21 3| .000

29 al 000 22 3| .000

15 3 46.333 o 3 2.220

13 3 56.333 w 3 6120

14 3 84.000 H 3 125201

Sig. Loool 1000l 1000l 1000 Sig. | 1.000( 1.000| 1.000[ 1.000|

Means for groups in homogeneous subsets are

Means for groups in homogeneous subsets are displayed.
displayed.

a. Uses Harmonic Mean Sample Size = 3.000.
a. Uses Harmonic Mean Sample Size = 3.000.



tylemoseocutoi

Subset for alpha = 0.05

SLLL 1 2 3 4 5 6
Duncan? 1 .000

2 .000

3 .000

4 .000

5 .000

6 .000

7 .000

8 .000

9 .000

10 .000

11 .000

12 .000

18 .000

19 .000

21 .000

22 .000

20 24.400

17 31.067

13 41.100

14 61.067

15 91.067

16 95.533

Sig. 1.000 1.000 1.000 1.000 1.000 .123

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.




tyletaorecutoi sorecutoi
Subset for alpha = 0.05 Subset for alpha = 0.05
SLLL 1 2 3 4 SLLL 1 2 3
Duncan? 1 3 .000 Duncan® 1 3 .000
2 3| .000 2 3 .000
3 3| .000 3 3 .000
4 3| .o00 4 3 000
5 3| .000 5 3| .000
6 3| .000 6 3| .000
! 3| 000 7 3| 000
8 3| 000 8 3| .000
9 3 -000 9 3 .000
10 3| 000 10 3| .000
1 3| 000 11 3 000
12 3| 000 12 3 000
13
3| 000 13 3 .000
17
3| 000 17 3 .000
18 3| .000
18 3 .000
16 3 24.400 16
3 .587 .587
14 3 27.767
20 3 597 597
19 3 28.200
15 3 .697 .697
15 3 44.400
14 3 .930
20 3 48.833
19 3 1.287
21 3 52.200
21 3 1.373
22 3 98.867
22 3 21.783
Sig. 1.000[ 453 .124| 1.000] _
- Sig. 110 .054 1.000
Means for groups in homogeneous subsets are

displayed.

a. Uses Harmonic Mean Sample Size = 3.000.

Means for groups in homogeneous subsets are displayed.
Uses Harmonic Mean Sample Size = 3.000.




5. Thi nghiém 5. Anh hwéng giira s két hop auxin va cytokinin 1én sy phat sinh hinh thai ciia
méiu 14 tTCL_L trong diéu kién chiéu sang va tdi hoan toan

Bang 3.8. Anh hudng sy két hop giita 2,4-D va BA ¢ cac ndng d6 khac nhau 1én sy phat sinh hinh
thai ctia mau 14 tTCL_L trong diéu kién chiéu sang 16 gio/ngay

tyleseolasangDB

Subset for alpha = 0.05

slll 1 2 3 4 5 6
Duncan? 6 3 47.7733

7 3 60.0000

8 3 80.0000

5 3 90.0000

4 3 93.3267

1 3 1.0000E2

2 3 1.0000E2

3 3 1.0000E2

9 3 1.0000E2

Sig. 1.000 1.000 1.000 1.000 1.000 1.000|

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.

Bang 3.9. Anh huong su két hop gitra 2,4-D va BA ¢ cac nong d6 khac nhau 1én sy phat sinh hinh
thai ctia mau 14 tTCL_L trong diéu kién t5i hoan toan

tyleseolatoiDB
Subset for alpha = 0.05
SLLL 1 2 3 4
Duncan? 6 3 73.3267
7 3 80.0000
5 3 93.3300
8 3 93.3300
9 3 93.3300
1 3 1.0000E2
2 3 1.0000E2
3 3 1.0000E2
4 3 1.0000E2
Sig. 1.000 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.



Bang 3.10. Anh huong sy két hop gitra 2,4-D va TDZ & cac nong do khac nhau 1én sy phét sinh hinh
thai cua mau 14 tTCL_L trong diéu kién chiéu sang 16 gio/ngay

tyleseolaSANGTD

Subset for alpha = 0.05
SLLL N 1 2 3
Duncan? 10 3 73.3267

7 3 80.0000
8 3 80.0000
1 3 1.0000E2
2 3 1.0000E2
3 3 1.0000E2
4 3 1.0000E2
5

3 1.0000E2
6 3 1.0000E2
9

3 1.0000E2
Sig. 1.000 1.000 1.000|

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.

Bing 3.11. Anh hudng sy két hop giita 2,4-D va TDZ ¢ cac nong d khac nhau 1én sy phat sinh hinh
thai cua mau 14 tTCL_L trong diéu kién t61 hoan toan

tyleseolaTOITD

Subset for alpha = 0.05

SLLL N 1 2 3 4 5
Duncan? 10 3 .0000

7 3 80.0000

6 3 86.6600

8 3 93.3267

9 3 93.3300

1 3 1.0000E2

2 3 1.0000E2

3 3 1.0000E2

4 3 1.0000E2

5 3 1.0000E2

Sig. 1.000 1.000 1.000 .998 1.000

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.



Bang 3.12. Anh huong su két hop gitta NAA va BA ¢ cac nong d6 khac nhau 1én sy phat sinh hinh
thai cua mau 14 tTCL_L trong diéu kién chiéu sang 16 gio/ngay

tyleseoLASANGNB

Subset for alpha = 0.05

SLLL N 1 2 3 4
Duncan? 2 3 .0000

3 3 .0000

5 3 .0000

6 3 .0000

7 3 .0000

8 3 .0000

1 3 13.3267

4 3 33.3300

9 3 60.0000

Sig. 1.000 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.

Bang 3.13. Anh hudng su két hop gitta NAA va BA ¢ céc ndng d6 khac nhau 1én sy phat sinh hinh
thai cia mau 14 tTCL_L trong di€u kién t61 hoan toan

tyleseoLATOINB

Subset for alpha = 0.05

SLLL| N 1 2 3 4 5 6 7 8
Duncan? 6 3 .0000

7 3 .0000

5 3 13.3300

2 3 33.3300

1 3 40.0000

3 3 53.3300

8 3 90.0000

4 3 93.3267

9 3 1.0000E2

Sig. 1.000[  1.000| 1.000|  1.000 1.000[  1.000/  1.000 1.000

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.



6. Thi nghiém 6: Anh hwéng giira sw két hop auxin va cytokinin Ién sy phat sinh hinh thai caa
miu cudng la tTCL_C trong diéu kién chiéu sang va tdi hoan toan
Bang 3.14. Anh huong su két hop giita 2,4-D va BA & cac ndong d6 khac nhau 1én su phat sinh hinh

thai cia miu cudng 14 tTCL_L trong diéu kién chiéu sang 16 gio/ngay

tyleseocngangsangDB

Subset for alpha = 0.05
SLLL N 1 2 3
Duncan? 5 3 74.4367

9 3 86.6600

6 3 96.6633
2 3 97.7733
4 3 97.7733
3 3 98.8667
1 3 98.8867
7 3 98.8867
8 3 98.8867
Sig. 1.000 1.000 463

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.

Béing 3.15. Anh hudng su két hop giira 2,4-D va BA & céc ndng do khac nhau 1én sy phat sinh hinh
thai cia mau cudng 14 tTCL_L trong diéu kién toi hoan toan

tyleseocngangTOIDB

Subset for alpha = 0.05

SLLL N 1
Duncan? 7 3 96.6600]
6 3 96.6633
9 3 96.6633
1 3 97.7733
3 3 97.7733
4 3 97.7733
8 3 97.7733
2 3 98.8867
5 3 98.8867
Sig. 296

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.



Bang 3.16. Anh’hu:(“)’ng su két hop giita 2,4-D va TDZ ¢ cac nong d6 khac nhau 1én sy phat sinh hinh
thai cua mau cudng 14 tTCL C trong di€u kién chiéu sang 16 gio/ngay

tyleseocngangsangDT

Subset for alpha = 0.05
SLLL N 1 2 3
Duncan? 10 3 .0000

8 3 86.6600

1 3 1.0000E2
2 3 1.0000E2
3 3 1.0000E2
4 3 1.0000E2
5 3 1.0000E2
6 3 1.0000E2
7 3 1.0000E2
9 3 1.0000E2
Sig. 1.000 1.000 1.000|

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.

Biing 3.17. Anh hudng sy két hop giita 2,4-D va TDZ ¢ cac nong do khac nhau 1én sy phat sinh hinh
thai cua mau cudng 14 tTCL_C trong diéu kién t6i hoan toan

tyleseocngangtoiDT

Subset for alpha = 0.05

SLLL N 1 2 3
Duncan? 9 3 79.9933

7 3 93.3267

8 3 93.3300

1 3 1.0000E2

2 3 1.0000E2

3 3 1.0000E2

4 3 1.0000E2

5 3 1.0000E2

6 3 1.0000E2

10 3 1.0000E2

Sig. 1.000 .998 1.000}

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.



Bang 3.18. Anh’huéng su két hop gitta NAA va BA ¢ cac nong d6 khac nhau 1én sy phat sinh hinh
thai cua mau cudng 14 tTCL C trong di€u kién chiéu sang 16 gio/ngay

tyleseocngangsangNB

Subset for alpha = 0.05

SLLL N 1 2 3
Duncan? 6 3 .0000

7 3 .0000

8 3 .0000

9 3 86.6600

1 3 1.0000E2

2 3 1.0000E2

3 3 1.0000E2

4 3 1.0000E2

5 3 1.0000E2

10 3 1.0000E2

Sig. 1.000 1.000 1.000]

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.

Biing 3.19. Anh huong sy két hop giita NAA va BA ¢ cac ndng do khac nhau 1én sy phat sinh hinh
thai cua mau cudng 14 tTCL_C trong diéu kién t6i hoan toan

tyleseocngangtoiNB

Subset for alpha = 0.05

slil N 1 2

Duncan? .0000

98.8867
100.0000}
100.0000
100.0000
100.0000
100.0000

100.0000

W W W W W W w W w

100.0000}

Sig. 1.000 .079

Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.




7. Thi nghiém 7. Anh huéng giira sw két hep auxin va cytokinin 1én sw phat sinh hinh thai cia
mAiu cudng la ITCL_C trong diéu kién chiéu siang va t6i hoan toan
Bang 3.20. Anh hudng su két hop giita 2,4-D va BA & cic ndng d6 khac nhau 1én sy phat sinh hinh

thai cia miu cudng 14 ITCL_C trong diéu kién chiéu sang 16 gid/ngdy

tyletaophoicdaitoiBD

Subset for alpha = 0.05

SLLL N 1 2 3 4
Duncan? 5 3 .0000

6 3 .0000

7 3 .0000

8 3 .0000

9 3 .0000

4 3 3.3333

1 3 24.4200

3 3 31.0667

2 3 48.8667

Sig. 199 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.

tyletaomoseocdaisangDB

Subset for alpha = 0.05

SLLL N 1 2 3 4 5
Duncan? 5 3 13.3300

4 3 66.6600

3 3 86.6600

6 3 86.6600

2 3 93.3267

8 3 93.3300

1 3 1.0000E2

7 3 1.0000E2

9 3 1.0000E2

Sig. 1.000 1.000 1.000 .999 1.000

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.



Bang 3.21. Anh’hu:(")’ng su két hop gilta 2,4-D va BA ¢ cac nong d6 khac nhau 1én sy phat sinh hinh
thai cua mau cudng 14 ITCL C trong di€u kién t61 hoan toan

tyleseocdaitoiDB

Subset for alpha = 0.05

slll N 1 2 3 4
Duncan® 6 3 46.6633

7 3 79.9933

8 3 93.3300

1 3 1.0000E2

2 3 1.0000E2

3 3 1.0000E2

4 3 1.0000E2

5 3 1.0000E2

9 3 1.0000E2

Sig. 1.000 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.

Bang 3.22. Anh’huf("mg su két hop gitta 2,4-D va TDZ ¢ cac ndéng d6 khac nhau 1én sy phat sinh hinh
thai cia mau cudng 14 ITCL_C trong di€u kién chiéu sang 16 gido/ngay
tyleseocdaisangTD

Subset for alpha = 0.05

SLLL N 1 2 3 4 5
Duncan? 10 3 .0000

7 3 73.3267

8 3 73.3300

1 3 86.6600

2 3 93.3267

6 3 93.3267

3 3 93.3300

9 3 93.3300

4 3 1.0000E2

5 3 1.0000E2

Sig. 1.000 .998 1.000 .998 1.000

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.



Bang 3.23. Anh hudng sy két hop giita 2,4-D va TDZ & cac ndng d6 khac nhau 1én sy phat sinh hinh
thai cua mau cudng 14 ITCL C trong di€u kién t61 hoan toan
tyleseocdaitoiTD

Subset for alpha = 0.05

SLLL N 1 2 3 4 5
Duncan? 7 3 .0000

8 3 79.9900

6 3 86.6600

10 3 86.6600

5 3 93.3267

1 3 93.3300

2 3 1.0000E2

3 3 1.0000E2

4 3 1.0000E2

9 3 1.0000E2

Sig. 1.000 1.000 1.000 .997 1.000

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.

Bang 3.24. Anh’hu:é'ng su két hop gitta NAA va BA ¢ cac nong do khac nhau 1én sy phat sinh hinh
thai cua mau cudng 14 ITCL _C trong di€u kién t61 hoan toan

tyleseocdaisangNB

Subset for alpha = 0.05

SLLL N 1 2 3 4 5 6 7
Duncan? 6 3 .0000

7 3 .0000

8 3 .0000

3 3 13.3300

4 3 46.6633

2 3 53.3300

1 3 59.9933

5 3 79.9900

9 3 93.3267

Sig. 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.



Bang 3.25. Anh hudng su két hop giita NAA va BA & cic nong d6 khac nhau 1én sy phat sinh hinh

thai cia mau cudng 14 ITCL_C trong diéu kién chiéu sang 16 gid/ngay

tyleseocdaitoiNB

Subset for alpha = 0.05

SLLL 1 2 3 4
Duncan? 6 3 .0000

7 3 .0000

8 3 .0000

5 3 86.6600

1 3 86.6600

4 3 86.6600

3 3 93.3267

2 3 1.0000E2

9 3 1.0000E2

Sig. 1.000 1.000 1.000 1.000
Means for groups in homogeneous subsets are displayed.
a. Uses Harmonic Mean Sample Size = 3.000.

tyletaorecdaitoiNB
Subset for alpha = 0.05

SLLL 1 2 3 4
Duncan? 4 3 .0000

5 3 .0000

6 3 .0000

7 3 .0000

8 3 .0000

9 3 .0000

3 3 7.7700

1 3 79.9933

2 3 93.3300

Sig. 1.000 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.




8. Thi nghiém 8. Anh hwéng giira sy két hop auxin va cytokinin 1én sy phat sinh hinh thai ciia
mau than ré tTCL_R trong di€u kién chiéu sang va toi hoan toan

Biing 3.26. Anh huong sy két hop gitta 2,4-D va BA & cac nong do khac nhau 1én sy phat sinh hinh
thai cia mau than ré tTCL R trong dicu ki¢n chiéu sang 16 gio/ngay

tyleseocusangDB

Subset for alpha = 0.05

SLLL 1 2 3 4 5
Duncan? 6 3 34.4400

8 3 50.0000

7 3 66.6600

9 3 72.2167

1 3 1.0000E2

2 3 1.0000E2

3 3 1.0000E2

4 3 1.0000E2

5 3 1.0000E2

Sig. 1.000 1.000 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.

Bang 3.27. Anh huong sy két hop giira 2,4-D va BA ¢ cac ndng do khac nhau 1én sy phét sinh hinh
thai cia mau than ré tTCL_R trong di€u kién to1 hoan toan

tyleseocutoiDB

Subset for alpha = 0.05

SLLL 1 2 3 4 5
Duncan? 6 3 13.3300

7 3 73.3267

8 3 83.3300

9 3 86.6600

1 3 1.0000E2

2 3 1.0000E2

3 3 1.0000E2

4 3 1.0000E2

5 3 1.0000E2

Sig. 1.000 1.000 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.




Bang 3.28. Anh huong su két hop gitta 2,4-D va TDZ ¢ cac nong d6 khac nhau 1én sy phat sinh hinh
thai cua mau than ré tTCL R trong di€u kién chi€u sang 16 gio/ngay

tyleseoCUSANGDT

Subset for alpha = 0.05

SLLL 1 2 3 4
Duncan? 7 3 33.3300

8 3 33.3300

10 3 79.9900

6 3 86.6600

5 3 86.6600

9 3 86.6600

1 3 1.0000E2

2 3 1.0000E2

3 3 1.0000E2

4 3 1.0000E2

Sig. 1.000 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.

Biing 3.29. Anh hudng sy két hop giita 2,4-D va TDZ ¢ cac nong d khac nhau 1én sy phat sinh hinh
thai cia mau than ré tTCL R trong diéu kién t61 hoan toan

tyleseocuTOIDT

Subset for alpha = 0.05

slll 1 2 3 4
Duncan? 7 3 33.3300

6 3 79.9900

8 3 79.9900

5 3 93.3267

9 3 93.3300

10 3 93.3300

1 3 1.0000E2

2 3 1.0000E2

3 3 1.0000E2

4 3 1.0000E2

Sig. 1.000 1.000 .997 1.000

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.




Bang 3.30. Anh hudng su két hop giita NAA va BA & cic nong d6 khac nhau 1én sy phat sinh hinh

thai cia mau than r& tTCL R trong diéu kién chiéu sang 16 gio/ngay

tyleseocuSANGNB

Subset for alpha = 0.05

slil N 1 2 3 4 5 6
Duncan? 6 3 .0000

7 3 .0000

8 3 .0000

5 3 50.0000

9 3 73.3300

4 3 79.9900

3 3 86.6600

2 3 86.6600

1 3 1.0000E2

Sig. 1.000 1.000 1.000 1.000 1.000 1.000]

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.

Bing 3.31. Anh huong sy két hop giita NAA va BA ¢ cac ndng d¢ khac nhau Ién sy phat sinh hinh
thai cua mau than than ré tTCL_R trong diéu kién to1 hoan toan

tyleseoCUTOINB

Subset for alpha = 0.05

SLLL 1 2 3 4 5 6 7
Duncan? 6 3 .0000

7 3 .0000

8 3 33.3300

5 3 73.3300

3 3 79.9900

4 3 79.9900

2 3 86.6600

9 3 93.3267

1 3 1.0000E2

Sig. 1.000 1.000 1.000 1.000 1.000 1.000 1.000

Means for groups in homogeneous subsets are displayed.

a. Uses Harmonic Mean Sample Size = 3.000.



Phan tich ham lwong saponin

Méau Rgl Rb1 MR2
Dién tich . . .
pic Lan 1 2 3 Lan1 2 3 Lan1 2 3
1 18211777 18032164 17986332 3870216 3856213 3812356 1924712 1902561 1936912
2 2713279 2695487 2711452 805672 806124 805962 846247 842363 839461
3 25476066 25462231 25468952 6363105 6352314 6360023 1706190 1713324 1705893
4 27085163 27025691 27100368 12987042 12922361 12947563 1527020 1513263 1512986
Nong do (mcg/ml) Rg1l Rb1 MR2
Mau Lan 1 2 3 Lan1 2 3 Lan1 2 3
1 1266.667 1254.172 1250.984  953.796 950.3354 939.4968 1797.667 1777.063 1809.015
2 188.5109 187.2732 188.3838 196.4452 196.5569 196.5169 794.5279 790.9152  788.2159
3 1772.009 1771.047 1771514 1569.872 1567.205  1569.11 1594.408 1601.044 1594.132
4 1883.946  1879.809  1885.004 3206.867 3190.882  3197.11 1427.752 1414.956  1414.698
Ham lwong (%) Rgl Rb1 MR2
KL mdu(g) Lan1 2 3 Lan1 2 3 Lanf1 2 3
1 2.033 0.623053 0.616907 0.615339 0.469157 0.467455 0.462123 0.884244 0.874109 0.889825
2 1.8342 0.102776 0.102101 0.102706 0.107101 0.107162  0.10714 0.433174 0.431204 0.429733
3 2.0298 0.872997 0.872523 0.872753 0.773412 0.772098 0.773037 0.7855 0.788769 0.785364
4 2.0275 0.929197 0.927156 0.929718 1.581685 1.573801 1.576873 0.704193 0.697882 0.697755
Ham lugng saponin trung binh (%)
Mau Ryl Rb1 MR2
1 0.618433 0.466245 0.882726
2 0.102527 0.107135 0.43137
3 0.872758 0.772849 0.786544
4 0.92869 1.577453 0.699944
Ham luong kh tuyét di trir am (%)
. Do am
Mau (%) Rgl Rb1 MR2
1 9.3 0.681845 0.514052 0.973237
2 9.1 0.112792 0.11786 0.474555
3 9.6 0.96544 0.854921 0.870071
4 9.5 1.026177 1.743042 0.773418




Maéi trwong SH (Schenk va Hildebrandt 1972)

STT TEN HOA CHAT mg/L
KNO3 2500,00
NH4H2PO4 300,00
MnS04.H20 10,00
ZnS0O4.7H20 1,00
H3BO3 5,00
Kl 1,00
Na2Mo04.2H20 0,10
CuS04.5H20 0,20
CoCIl.6H20 0,10
CaCl2.2H20 200,02
MgS04.7H20 399,39
Na2EDTA 20,00
FeSO4.7H20 15,00
Myo-Inositol 1000,00
Thiamine HCI (B1) 5,00
Pyridoxine HCI (B6) 0,50
Nicotinic acid 5,00
Maéi trweong MS (Murashige va Skoog 1962)
STT TEN HOA CHAT mg/L
KNO3 1900,00
NH4NO3 1650,00
KH2PO4 170,00
MnS04.H20 16,900
ZnS04.7H20 8,600
H3BO3 6,200
Kl 0,830
Na2Mo04.2H20 0,250
CuS04.5H20 0,025
CoCIl.6H20 0,025
CaCl2.2H20 439,82
MgS04.7H20 369,67
Na2EDTA 37,3
FeSO4.7H20 27,8
Myo-Inositol 100,00
Thiamine HCI (B1) 0,10
Pyridoxine HCI (B6) 0,50
Nicotinic acid 0,50
Glycine 2,00




