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TOM TAT

Dé tai “Nghién ciru nhan gidng cy dinh ling la nhé (Polyscias fruticosa
(L.) Harms) bang phwong phap nudi ciy phéi vé tinh” da duoc tién hanh tai Vién
Sinh hoc Nhiét déi Thanh phé Ho Chi Minh tir thang 4 ndm 2015 dén thang 3 nam
2019. Muyc tiéu téng quat cia dé tai 1a xay dung quy trinh nhin giéng hoan chinh ciy
dinh lang 14 nho (DLLN) thong qua con dudng cam tng tao phdi vo tinh (Somatic
embryo) nham dat dugc hé s6 nhan cao, chat luong ciy giéng dong nhat. Myc tiéu cy
thé gdm: (1) Xac dinh ham luong axit oleanolic cta 18 mau giéng dinh ling va trinh
tu DNA barcode ctia 8 mau gidng PLLN; (2) Xac dinh méi trudng nudi cdy thich
hop hinh thanh m6 seo ¢6 kha nang phét sinh phoi vo tinh; (3) Xac dinh méi truong
va ché d6 nudi cay phu hop dé cam tmg, nhan sinh khéi phoi va tao cay hoan chinh
tir phoi; (4) Xac dinh diéu kién thuan dudng phu hop dbi véi cdy con duoc tao ra tir
phoi vo tinh.

Pé tai gom bdn ndi dung: (i) Chon loc dong PLLN tiéu biéu va xac dinh dic
trung di truyén thong qua viéc danh gia ham luong axit oleanolic va phan tich sir
dung chi thi phan tir; dong ti€u biéu nay s€ dugc su dung lam nguén vat liéu cho cac
budc nhan giéng tiép theo; (ii) Cam ng tao md seo, sau d6 tiép tuc tai biét hoa dé
tao phdi vo tinh d6i v6i dong PLLN tiéu biéu; (iii) X4c dinh diéu kién moi trudng
nudi cdy phu hop cho nhan nhanh sinh khéi va dat dugc cac phoi truong thanh cua
dong PLLN tiéu biéu; (iv) Xac dinh diéu kién cham séc sau nudi cdy moé cho dong
PLLN tiéu biéu va danh gia su dong nhat di truyén ciia cac cdy con thanh pham bang
ky thuat ISSR.

Két qua phan tich ghi nhan dong PLLN D7 ¢ ham lugng axit oleanolic cao
nhat (1,18%) va c6 su khac biét di truyén so v6i cac dong khac thdng qua két qua
phén tich HPLC va cac chi thi DNA barcode.

Mau phién 14 cdy DLLN in vitro nudi cdy trén moi truong MS cé bo sung
2,4-D ¢ ndng do 2 mg/L hinh thanh mé seo t6t nhét véi ty 16 98,9%, duong kinh mo

seo dat 1,9 cm, trong luong moéd seo 1a 219,7 mg, dat chat lugng tot & giai doan



40 - 50 ngay sau cdy (NSC). M6 sco tao phéi vo tinh t6t nhat khi duoc nudi cy trén
moi truong MS ¢6 bo sung BA 1,5 mg/L va NAA 0,1 mg/L véi ty 1¢ hinh thanh phoi
dat 80,0%, sb luong phoi dat 549 phoi/dia sau 45 ngay nudi cdy. Trén mdi trudng co
bd sung sucrose 40 g/L, md seo phat sinh phéi tét nhat voi ty 16 hinh thanh phoi dat
90,8%.

Phéi v6 tinh ting sinh khdi nhanh nhét khi nudi ciy trong bioreactor suc khi &
dung lugng 600 mL/phut, hé sé tang sinh phoi ¢ 30 NSC 12 22,9 1an. Phoi vo tinh don
phat trién tot trong moi trudng 1/2 MS ¢ bo sung sucrose 15 g/L, adenine sulfate 10
mg/L, kinetin 0,5 mg/L, IBA 0,2 mg/L & diéu kién nudi cy long lic va bioreactor
suc khi. Moéi trudng SH cho két qua tao cdy hoan chinh t6t nhat: chiéu cao ciy dat
2,5 cm, sb 14 dat 8,9 1a/cay, sb 1é dat 7,7 ré, chiéu dai ré 12 6,2 cm, trong luong tuoi
dat 5,9 g va trong lugng khoé dat 0,3 g & 8 NSC.

Sau giai doan in vitro, cdy con PLLN phat sinh tir phoi duoc 14y ra tir binh cay
m6 va duoc trong trén gia thé 100 % cat két hop che sang trong 7 ngay dau tién cho sinh
truong 6n dinh nhat: chiéu cao cay dat 3,04 cm, s6 14 trén cay dat 5,13 1a/cdy, trong luong
trung binh ciy dat 928,3 mg/cay, ty 1& séng cao nhat dat 84,4 %. Cay phat sinh tir phoi
sau khi chuyén sang trong trong bau chta gia thé 1/2 muyn dira : 1/4 tro trau : 1/4 phan
hiru co vi sinh két hop bo sung 0,6 g N + 0,6 g P2Os/bau + 0,3 g K20/bau cho cay sinh
truong tot, ty 16 xuit vuon cao nhat dat 92,6 - 100%, chiéu cao cay tir 8,9 dén 12,3 cm,
6 5,4 - 7,4 la/cay va tir 6,7 dén 8,7 ré/cay, trong lwong ciy tuoi dat cao nhét 1a 20,2 -
34,3 g/cay.

Két qua danh gia di truyén bang k¥ thuat ISSR cho thiy cac cdy thanh pham
hinh thanh thong qua con duong phat sinh phéi vo tinh déu dong nhit vé mit di truyén

so v&i cdy me.



SUMMARY

The study "Multiplication of Polyscias fruticosa (L.) Harms by in vitro
somatic embryo culture method"* was conducted at the Institute of Tropical Biology
- Ho Chi Minh City from April of 2015 to March of 2019. The general objective of
the study was to establish the protocol for multiplication and acclimation of P.
fruticosa through somatic embryogenesis. The specific objectives of the study were
to identify: (1) oleanolic acid content of 18 selected samples of Polycias spp. and
DNA barcode of 8 selected samples of P. fruticosa;(2) the optimal culture conditions
for induce callus, then re-differentiate the callus to create somatic embryos; (3) the
optimal in-vitro conditions for rapid embryo multiplication and for plant
regeneration; (4) optimal ex-vitro conditions for the growth of embryo-derived
plantlets.

The study comprised of four contents: (i) to select the prominent P. fruticosa
samples through the evaluation of oleanolic acid content and to determine genetic
characteristics of the selected samples based on molecular marker analysis; The
promising samples will be used as material for subsequent propagation steps; (ii) to
induce callus, then re-differentiate the callus to create somatic embryos; (iii) to
determine the optimal in-vitro conditions for rapid embryo multiplication and for
plant regeneration; (iv) to determine optimal ex-vitro conditions for the growth of
embryo-derived plantlets and to evaluate the genetic homogeneity of the plants using
ISSR technique.

The results obtained through the genetic evaluation showed that the matK and
rbcL gene regions of the P. fruticosa samples seemed highly conserved and variation
occurred in the trnH-psbA region. Oleanolic acid content was the highest in leaf of
the D7 selected sample (1,18%).

The experiment on callus induction from leaf explant was carried out and
recorded that the best callus induction obtained on MS medium supplemented with

2,4-D 2 mg/L, the highest callus formation rate was 98.9%, callus diameter at 1.9 cm,



Vi

fresh weight of callus at 219.7 mg, embryogenic callus usually formed in the period
of 40 - 50 days after culture (DAC). MS medium supplemented with BA 1.5 mg/L
and NAA 0.1 mg/L induced the best somatic embryo with induction rate of 80.0%,
number of embryos was 549 embryos per plate at 45 DAC. Medium containing
sucrose 40 g/L was most effective in inducing somatic embryos with induction rate
of 90.8%, number of embryos 287 per plate at 45 DAC.

The somatic embryo reached the highest biomass when cultured by using air -
bubble bioreactor with aeration speed of 600 mL/minute, the embryo multiplication
rate was 22.9 times at 30 DAC. Single somatic embryos regenerated on the 1/2 MS
medium supplemented with sucrose 15 g/L, adenine sulfate 10 mg/L, Kinetin 0.5
mg/L and IBA 0.2 mg/L both in shacked flasks and in air - bubble bioreactor. The SH
medium was suitable for plant development: the plant height reached up to 2.5 cm
with leaves and roots gained 8.9 and 7.7 per plantlets, respectively; the root length
obtained 6.2 cm; the fresh weight and dry weight reached 5.9 g and 0.3 g at 84 DAC,
respectively.

At the ex vitro stage, P. fruticosa plantlets in nursery grown well on sand
(100%) and shaded during the first 7 days. The plantlet reached a height of 3.0 cm,
number of leaves gained 5.1 leaves/plantlet, fresh weight reached 928.3 mg/plantlet,
the highest survival rate was 84.4%. These plantlets transplanted into mixed substrate
(1/2 coconut dust : 1/4 rice husk : 1/4 organic micro organism) supplemented with of
0.6 g N/pot + 0.6 g P-Os/pot developed and gained the rate of seedlings varied from
92.6 to 100%, plantlet height varied 8.9 - 12.3 cm, number of leaves and roots ranged
5.4 -7.4 and 6.7 - 8.7 per plantlet, respectively; the fresh weight recorded at 20.2 -
34.3 g/plantlet.

The result of the genetic evaluation by ISSR technique showed that all somatic

embryo derived plants were genetically homogeneous as compared to the mother plant.
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MO DAU

Cay dinh lang - thudc ho Ngii gia bi/ ho Sdm (Araliaceae) la mot trong nhitng
ngudn duge liéu di duoc con nguoi biét dén va sir dung tir lau. Pinh ling duoc st
dung 1am gia vi trong mot s6 moén dn dic biét gidu gia tri boi bo stre khoe. Pinh ling
cling duoc st dung nhu mot vi thude trong y hoc ¢b truyén do chira nhiéu hop chit
c6 duogc tinh cao thuéc nhom saponin nhu axit oleanolic, polyacetylene; riéng axit
oleanolic c6 tac dung chdng oxy hoa, chdng cing thang than kinh va cac triéu ching
tram cam (Vo Duy Huan va cs, 1998). Axit oleanolic con c6 tiém ning nhu mot loai
thudc c6 kha nang han ché sy phat trién cta té bao ung thu va chong dong mau (Zhang
va cs, 2017).

O Viét Nam, dén nay da ghi nhan mot s6 cong trinh nghién ctru vé da dang di
truyén, kiéu gene va ham luong cac hoat chat ciia mét sé giéng dinh ling, nhung con
rat han ché. Cong tac kiém nghiém nguyén liéu duoc tir cdy dinh ling chu yéu van
dya vao phan tich hinh thai cia mau vat nén do chinh xac chua cao. Do vay, cac nha
phan loai hoc hién dang tiép can sir dung mot sé phuong phap dua trén co so ki thuat
sinh hoc phan tir dé nhan biét cac mau sinh hoc khac nhau, trong d6 ma vach DNA
(DNA barcode) dugc danh gia nhu mot ki thuat cd hiéu qua. Viéc nghién cau xay
dung ma vach DNA dac trung cho cac loai dinh lang s€ tao co s¢ cho cac nghién ctu
tiép theo, theo hudng tiéu chuan héa giéng trong canh tac va kiém dinh hop chat thi
cap trong nguyén liéu duoc.

Nhitng nim gan day, dién tich trong cay dinh ling cung cp nguyén li¢u dugc
ngay cang tang. Tir d6 nhu cu vé cay giébng dong déu, chat luong tbt cling ting 1én.
Trudc diy va hién nay cay giéng dinh ling dugc tao ra chu yéu tir gidm canh theo
phuong phap truyén théng véi hé sb nhan gidng thip, cdy con khong c6 ré chinh.

Ciing da ghi nhan duoc két qua nghién ctru img dung cong nghé khi canh khi chuyén



cay con in vitro ra vuon wvom (c6 mai che) va nhan giéng bang k¥ thuit gidm canh
trén hé thong khi canh (Trwong Thanh Hung va cs, 2018). K thuat vi gidm canh in
vitro (nudi céy cac doan cit chdi ngon, doan dot than) cling da dugc tng dung dat
duoc mot sb két qua nhét dinh, nhung van chua cai thién dugc hé s6 nhan giéng.
Nhan giéng théng qua con duong tao phoi vo tinh (somatic embryo) 1a phuong phap
dugc cac nha nghién ctru danh gia cao, c6 tiém ning tng dung do hé s6 nhan giéng
rat cao, dong thoi khac phuc duge cac han ché cua cac phuong phap nhan giong
truyén théng néu trén.

Trudc nhitng ton tai/han ché cia cong tac giéng dinh ling hién nay va trén co
s& mot s két qua cong bd vé tao phdi vo tinh trude day trén cay trong ho Nhan sam
noi chung va dinh lang noi riéng, viéc nhan giéng cay dinh ling 14 nhé bang nudi cy
phoi v6 tinh duoc thuc hién. Ngoai ra, viée xay dung k¥ thuat trdng, chim soc ciy
dinh lang giai doan sau nudi cdy mo s& gdp phan hoan thién quy trinh nhan gidng
cung cip ngudn cdy gidng tot phuc vu san xuit.
Muc tiéu ciia dé tai

Muc tiéu tong quat

Xay dung quy trinh nhan giéng hoan chinh cay dinh lang 14 nho théng qua con
duong cam tng tao phdi vo tinh nham dat dugc hé s6 nhan cao, chét lugng cay giéng
dong nhét.

Muc tiéu cu thé

Xéc dinh ham luong axit oleanolic cua 18 mau giéng dinh ling va trinh tur
DNA barcode ciia 8 mau giéng DLLN.

Xac dinh moi trudng nudi ciy thich hop hinh thanh loai mé seo c6 kha ning
phat sinh phéi vo6 tinh.

Xac dinh méi trudng va ché d nudi cdy phi hgp dé cam mg, nhan sinh khéi
phoi va tao cay hoan chinh tir phoi.

Xac dinh diéu kién thuan dudng phu hop ddi véi cay con dugce tao ra tir phoi

vO tinh.



Y nghia khoa hoc va thye tién clia dé tai

Y nghia khoa hoc

Luan an cung cap dit liéu khoa hoc vé su hinh thanh phdi vo tinh gian tiép
thong qua mé seo co ngudn gdce tir cc mau 14 dinh ling 14 nho khac nhau.

Xay dung dugc quy trinh chi tiét cho céc cong doan tao mo seo phdi hoa, tao
va nhén phéi, tao cdy hoan chinh dong nhit vé di truyén va thuan dudng cay con giai
doan vuon vom.

Luan 4n da gop phan hoan thién duoc mot sé phuong phap bai ban, chi tiét va
cung cap dugc nhiéu dit liéu khoa hoc vé tao phéi vo tinh c6 thé sir dung dé tham
khao cho cong tac giang day va nghién ciru khoa hoc trén d6i twong cay dinh ling noi
riéng va cay dugc liéu noi chung.

Y nghia thue tién

Két qua nghién ctru ctia luan an di xac dinh duge nguoén mau dinh ling c6 ham
luong axit oleanolic cao sir dung dé nhan gidng thong qua céng nghé phoi vo tinh tao
ciy con c6 do dong nhat di truyén, hé s6 nhan giéng cao cung cap s6 lugng 16n cay
gidng dap Gmg cho san xuit & quy md 16n.

Poi twong va pham vi nghién ciru ciia dé tai

Poi twong nghién ciru

Déi trong nghién ciru 13 mo va phoi cua cdy dinh ling 14 nho ¢ cac giai doan
va thoi ky phat trién khac nhau.

Pham vi nghién ciru

Pé tai ap dung k¥ thuat tao phdi vo tinh gian tiép thong qua mé seo c6 ngudn
gbc tir 14 dinh ling 14 nho duéi anh hudng cia cic moi truong dinh dudng va chét
diéu hoa sinh trudng thyc vat. Ngoai ra sinh truéng ciia cay dinh ling hinh thanh tir
phoi vo tinh dugc khao sat nham danh gia hidu qua cta cach thuan dudng cdy con

giai doan vuon uom.



Piém méi ciia dé tai

Xéc dinh duoc ving gen trnH-psbA 1a ving DNA barcode tiém ning tng dung
trong viéc nhan dién mau giéng PLLN c¢6 ham lugng axit oleanolic cao.

Nhan phéi vo tinh cay dinh lang 14 nho trong bioreactor. Phuong phap tao phoi
vO tinh c6 hé s6 nhan gidng cao hon cac phuong phap khac, cay tir phdi dong nhat di
truyén véi cdy me va cay c6 ré chinh tao nén gia tri thwong pham cao.

Budc dau xay dung duoc mot quy trinh nhan giéng tir khau tao phdi v tinh
cho dén khi hinh thanh cay con giéng xuat vuon. Pay 1a giai phap hiéu qua trong

nhan giéng cay dinh ling phuc vu cho san xuat & quy ma lén.



Chuwong 1
TONG QUAN TAI LIEU

1.1 Giéi thi¢u so lwge vé cay dinh Ling
1.1.1 Ngudn gbc va s phin bd ciia ciy dinh ling

Cay dinh ling c6 ngudn gdc & ving dao Polynésie thudc Thai Binh Duong.
Chi dinh lang c6 gan 100 loai phan bd & cac ving nhiét doi, can nhiét déi, nhiéu nhat
1a ving dao Thai Binh Duong. Dinh ling duoc trong nhiéu & Pong Nam A va Chau
A Thai Binh Duong nhu Lao, Malaysia, Indonesia, Myanma, Papua New Guinea,
Philippines, Singapore, Thai Lan va Viét Nam. O Viét Nam, dinh ling da dugc trong
tir rat 1au trén khap ca nudc trong cac vuon gia dinh, dinh chia, tram x4 bénh vién
(V5 Van Chi va Tran Hop, 1999).
1.1.2 Phan loai va su da dang ciaa cay dinh ling

Theo Pham Hoang Ho (2003), & Viét Nam c6 sau loai dinh ling gom dinh lang
la nho (Polyscias fruticosa (L.) Harms), dinh lang Ia tron (Polyscias balfouriana
Bail.), dinh lang tro (Polyscias guilfoylei (Cogn Marche) Bail.) hay con goi 1a dinh
lang vién bac, dinh ling |4 to (Polyscias filicifolia (Merr) Bail.) con goi 1a dinh ling
rang, dinh lang dia (Polyscias scutellarius (Burm f.) Merr.) c0 14 to tron, dinh lang
rang (Polyscias serrata Balf.) c6 14 2 1an kép, than mau xam trang. Tat ca cac loai
dinh ling déu dugc dung lam thude, tuy nhién dinh ling 14 nhé dugc trong, nghién
ctru va sit dung phd bién nhat. Pinh lang 14 nho (Polyscias fruticosa (L.) Harms) con
coO tén goi khac 1a cay goi c4, nam duong sam, la mdt loai cay thudc chi dinh lang
(Polyscias), ho Ngii gia bi. Trong chi Polyscias c6 100 loai. Mot sé loai duoc trong

lam cay cénh va cay thudc.



ey
Dinh lang tro

DPinh lang la nho DPinh lang la tron
(Polyscias fruticosa (L.) Harms)(Polyscias balfouriana Baill.) (Polyscias guilfoylei

(Cogn Marche) Baill.)

Pinh lang la to Pinh lang rang DPinh lang dia

(Polyscias filicifolia (Polyscias serrata Balf.) (Polvscias scutellarius
(Merr) Baill.) (Burm f) Merr.)

Hinh 1.1 Céc loai dinh lang ¢ Viét Nam

1.1.3 Pic diém hinh thai ciia ciy dinh lang 14 nho

Dinh lang 14 nho (Polyscias fruticosa (L.) Harms) c6 dang cdy bui xanh tot
quanh niam, cao 0,5 - 2 m, than tron san sui khong gai, c6 nhiéu vét seo 16i to mau
nau xam do 14 rung dé lai. L& moc céach, kép 16ng chim 2 - 3 1an, dai 20 - 40 cm. L4
chét chia thay nhon khéng déu, mau xanh, bong & mat dudi nhidu hon, gbc 14 va
phién I thudn nhon dai 3 - 5 cm, rong 0,5 - 1,5 cm; gan 14 hinh 1dng chim, gan chinh
ndi rd véi 3 - 4 cap gan phu. Cudng 14 dai, tron, mau xanh sam, ¢é nhitng dém xanh
nhat trén cung, day cubng phinh to thanh be 14. L4 kém dang phién mong dinh hai
bén be 14. R& cong queo, mat cat ngang ¢ mau vang nhat. Mat ngoai ré mau triang
xam ¢6 nhiéu vét nhin doc, nhiéu 15 vo nam ngang va vét tich caa cac ré con. Hoa

dinh lang mau luc nhat hoic tring xam, qua det, mau tring bac (B Huy Bich, 1993).
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Hinh 1.2 Cdy dinh lang 14 nho (Polyscias fruticosa (L.) Harms)
1.1.4 Nhu cau vé diéu kién sinh thai ciia ciy dinh ling
Pinh ling ndi chung, dinh ling 14 nhé noi riéng 1a cay lau nam, cé thé song
dén vai chyc nam, wa am, khong chiu dugc ngap Gng, chiu han twong ddi, ua sang,
nhung chiu dugc bdng, tuy nhién cay phat trién yéu. Cay dinh ling phan bé rong trén
khip ca nuéc, ¢ tit ca cac ving sinh thai, cd thé phat trién trén nhiéu loai dat, nhung
t6t nhat 1a dat pha cat. Cay phat trién manh trong mai trudng c6 d6 am trung binh,
nhiét d6 thich hop tir 16 dén 29°C. Cay phat trién nhanh nhat vao mua Thu, mua
Xuan va mia hoa qua thudng vao thang 4 dén thang 7 (V6 Van Chi va Tran Hop,
1999).
1.1.5 Céc thanh phin héa hoc chinh va gia tri dwoc tinh ciia ciy dinh ling
Trong ré dinh ling c6 chira alkaloid, glycoside, saponin flavonoid, 13 loai axit
amin (trong d6 ¢ lysin, methionin, tryptophan, cystein 1 nhitng axit amin khong thé
thay thé) va cac hop chét panaxydol, panoxydol, heptadeca - 1,8 (E) - dien - 4,6 diyn
- 3.4 diol (V5 Xuén Minh, 1991). Cac hop chat nay c6 tac dung khang khuan manh
va chéng dugc mot sé dang ung thu. Trong 14 dinh ling c6 chira saponin triterpene,

tinh dau, phytosterol, tanin, axit hru co, duong khir va hop chit uronic. Saponin



triterpene ¢ thanh phan alkaloid va axit oleanolic, ddy 1a mot chét co tic dung dugc
tinh. Nghién ctru ctia Lutomski va cs (1992) da phan 1ap duoc tir ré cay dinh ling 14
nho 5 hop chét polyacetylene va trong 14 ciing tim thdy 3 hop chét, cic chit nay c6
tac dung khang khuan manh, trong d6 chit panaxynol heptadeca - 1,8 - dien - 4,6 diyn
- 3,10 diol c6 tac dung chéng mot sd dang ung thu.

Véi nhiéu duogce tinh quy, cay dinh ling di thu hat duoc quan tim nghién ciru
clia cac nha khoa hoc; san pham tir cay dinh lang giup co thé phuc hoi strc khoe nhanh
(Ngo Ung Long, 1977). Tang tiét niéu gap trén 5 lan, ting strc dé khang (D4 Tat Lo,
2004; Nguyén Khic Vién, 1989). Chdng viém, gitp ha st va giam dau, tac dung
chdng stress twong ty nhu nhan sam (Bensita va cs, 1998). Theo Nguyén Thi Thu
Huong va cs (2001), dinh lang c6 tac dung ting luc, ting sitc dé khang cua co thé
(Trén Thi Lién va cs, 2005), kich thich hoat dong ctia by ndo va ndi tiét, chéng trAm
cam, phuc hoi thoi gian ngu bi rat ngan bai stress, giai toa lo du mét moi chong viém
va so vita dong mach, chéng oxy hoa, ha cholesterol (Nguyén Tran Chau va cs, 2007),
bao vé gan, kich thich mién dich.

1.2 Hién trang cong tac gidng trong phat trién sian xuat ciy dinh ling

Hién nay, dién tich san xuit cdy dinh ling nguyén liéu ngdy cang dugc mo
rong, do d6 nhu cau vé cdy giéng trén thi truong c¢6 xu hudng ting nhanh. Vi ly do
nay, nhu cau san xuét sd luong 16n cdy giéng chat luong tét va ddng nhat nham cung
cap ngudn nguyén lidu 6n dinh cho cac cong ty duoc liéu 1 rat can thiét. Tuy nhién,
viéc san xudt gidng con tu phat va chua co dugc nhitng nghién ctru bai ban. Thuc té
cho thay, khi san xuat & quy mé 16n, viéc nhan giéng va trong cay dinh ling gap rat
nhiéu tré ngai nhu hé sé nhan gidng thip, ciy sinh trudng khong dong déu, ty 18 ciy
xuat vuon thap (Ninh Thi Phip, 2013). Hién nay, ¢6 2 phuong phap nhan gidng ciy
dinh lang 14 gidm canh va nudi cay ms.

Nhan gidng bang gidm canh vo tinh gitp ciy con giit nguyén dic tinh di truyén
ctia bé me. Tuy nhién nhugc diém cia phuong phap nhan gidng nay 1a hé s6 nhan

gidng thap kho dép tng du cay giéng khi san xuit trén quy mé 16n, cdy gidm hom



khong c6 ré chinh ma chi c6 bo r& chum, trong khi nhu cau st dung lai can c6
ré chinh.

Theo cach truyén thdng, dinh ling chii yéu dugc nhan gidng bang phuong
phap giam canh. Nghién ctru ctia Ninh Thi Phip (2013) vé& mot s6 bién phap k¥ thut
tang kha ning nhan gidng ctia cdy dinh ling 14 nho cho thiy st dung gia thé dat va
trdu hun giup cay sinh truéng phat trién tot nhat. Stir dung canh than c6 chiéu dai canh
giam tir 15 dén 20 cm, xir Iy 0-NAA ndng do 2.000 - 3.000 ppm trong thoi gian 3 - 5
gidy gitp canh gidm ra ré nhiéu. Theo Nguyén Thi Ngoc Tram (2013) tot nhat nén
chon hom ngon lam gidng va hom giéng c6 chiéu dai 10 cm, duong kinh 1,0 - 1,2
cm, ¢ 3 - 4 dbt trén hom. Sau khi cat, hom gidng chi nén bao quan trong diéu kién
kho maét tir 3 dén 5 ngay va tranh kéo dai trén 7 ngay néu khong sé anh huong dén ty
1¢ séng, ty 16 ra ré. Gia thé can phai xdp, thoang khi, giit va thoat nudc tbt, sach sau
bénh, c6 dai, khong c6 thude trir sdu va thanh phan thuong gom dat, phan bo va tro
trau cho két qua t6t nhat. Thoi diém chuyén hom ra rudng thich hop nhét 1a sau khi
giam 40 - 45 ngay.

Dé dap tmg di nhu cau cay dinh ling giéng cho san xuét, phuong phap nhan
giéng bé“mg nuoi céy mo thuong cho hé s6 nhan giéng cao, cay con dugc tré hoa, sach
bénh, dé tao dugc quan thé dong nhat, c6 kha ning san xuat quanh nam.

Cay dinh lang hinh thanh tir phdi c6 bd ré twong tu nhu ciy tir hat, tao ra ré
chinh ngoai ra qua nudi cAdy mé con cé kha ning tao ra sinh khéi 16n. Tuy nhién,
phuong phap nudi cdy phoi con mot sd ton tai nhu ciy giéng tao ra c6 kich thudce
nho, gia thanh cao hon so véi cac phuong phap truyén thong; trong qua trinh chuyén
cdy con ra vuon wom, ty 1€ cay con bi chét dang ké do c6 su khac biét vé diéu kién
moi truong nhu anh sang, nhiét do, am do, ngoai ra su khéc biét vé moi truong gia
thé cling 14 yéu t6 c6 anh hudng rat nhiéu (Vi Ngoc Phuong va cs, 2001).

1.3 Phwong phap nudi cAdy md va ky thuét tao phoi vo tinh & thue vat
1.3.1 Co sé khoa hoc ciia nudi cdy mé va qua trinh tao phdi vo tinh
Co sé ctia phuong phap nudi cdy md va té bao thuc vat d6 1a dwa vao “tinh

toan ning” (totipotency) cua té bao do Haberlandt dé xuat nam 1902. Theo quan niém
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sinh hoc hién dai, “tinh toan ning” cua té bao 1a mdi té bao riéng ré da phan hoa déu
mang toan bo luong thdng tin di truyén can thiét va da caa sinh vat d6. Mdi té bao
thuc vat c6 thé thuc hién dy du tat ca cac chire ning sinh 1y ctia co thé, khi gap diéu
kién thich hop déu cd thé phat trién thanh mét co thé hoan chinh. Qua trinh phét sinh
hinh thai trong nudi cdy mé va té bao thuc vat I1a két qua cua qué trinh phan hoa va
phan phan héa cua té bao.

Su phat sinh phéi vé tinh (somatic embryogenesis) la qua trinh hinh thanh phoi
hay cau triic gidng phoi tir cac té bao soma ma khdng phai tir giao tir hoac san pham
ctia qua trinh két hop giao tir. V& mit co ché phan tir sy phét sinh hinh thai 1a mot qua
trinh biéu hién phac tap caa cac gen va duoc kiém soat nghiém ngat, dam bao cho
c4c hé thong, co quan trong co thé song biét hoa diing thdi diém can thiét trong qua
trinh phéat trién ca thé (Merkle va cs, 1995; Yeung, 1995). Vi vay, viéc cam ung tao
phdi trai qua nhiing sy kién nhu két thic biéu hién cua cac gen dang hoat dong va
thay thé bang chuong trinh biéu hién gen phoi hoa dé hinh thanh phai vé tinh.

Tao phdi vo tinh 1a k¥ thuat nhan gidng thuc vat in vitro quan trong, cung cap
cong cu hitu ich cho c&c nghién ctru co ban vé su phat trién phoi ciing nhu nhiéu khia
canh lién quan dén sinh ly thuc vat (Komamine va cs, 2005).
1.3.1.1 Uu diém

(1) K¥ thuat nudi cdy mo cho hé sd nhan gidng cao, dic biét dbi véi cac loai
thuc vat c6 ddc trung tai sinh theo co ché phét sinh phoi vo tinh; (2) C6 thé nhan phoi
vo tinh trong thoi gian dai theo co ché tao phoi thtr cap; (3) Téi sinh thanh cay hoan
chinh don gian, hinh thanh dugc ré chinh; (4) Thuan tién trong nhan gidng quy mo
16n théng qua nudi cdy 10ng lic va st dung bioreactor; (5) Cho phép tao hat nhan tao.
1.3.1.2 Nhuoc diém

(1) Khi str dung mb seo dé tao phoi, kha ning tai sinh phoi bi giam néu kéo dai
thoi gian nudi cay va cudi cing ddn dén mét han; (2) Kho xac dinh chinh xac do tudi
sinh 1y ctia mau cdy. Diéu nay c6 thé anh huong dén viéc cam ung tao phdi vo tinh,
tir 46 dan dén su khac biét vé kha ning tao phdi ctia cac loai mé cy khac nhau; (3)

Khoéng qua giai doan lai chéo nhu & phéi hitu tinh nén khong c6 uu thé lai xa.
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1.3.2 Qua trinh tao phoi vo tinh

Tuy theo timg kiéu té bao ban dau ma cé hai con duong tao phdi vo tinh
(Pierik, 1987; Merkle va cs, 1995; Yeung, 1995). Thtr nhét 1a con dudng tao phoi vo
tinh tryc tiép, trong d6 phéi hinh thanh tir té bao hoic mé ma khong qua giai doan tao
mo seo, cac té bao nay duoc goi 1a PEDC (Pre-Embryogenic Determined Cell - té
bao duoc xac dinh ¢ kha ning tién phéi hoa).

Thir hai 13 con dudng tao phoi gian tiép qua mé seo va cac té bao dugc cam
ng tao thanh phoi duoc goi 1a IEDC (Induced Embryogenic Determined Cell - té
bao dugc xac dinh c6 kha nang phdi hoa thong qua cam ung) (Pierik, 1987). Trong
hai con dudng trén, kiéu phat sinh gian tiép 13 phuong phap phd bién hon dé san xuat
phoi vo tinh, dap (mg nhiéu muc dich khac nhau va da dugc mo ta ¢ hang trim loai
thuc vat.

Vi mang nhiing tiém nang 16n c6 kha ning tao ra s6 luong 16n phdi vo tinh
trong mot khoang thoi gian twong ddi ngan, cic nghién ctru hién nay chu yéu tap
trung vao qua trinh tao phoi gian tiép thong qua viéc tao thanh mé seo (Duong Tan
Nhut va cs, 2008). Nguyén tic chung ctia phuong phap nay 1a dua céac té bao di biét
héa tré vé lai trang thai chua bi¢t hoa roi tiép tuc tai bi¢t hoa thanh phoi, trong do
auxin dong vai trd quan trong dé cam tng cho qua trinh phan biét hoa xdy ra (Pierik,
1987; Yeung, 1995).

K§ thuat tai sinh thyc vat thong qua con dudng tao phdi vo tinh bao gom nim
giai doan (Duong T4n Nhut, 2011):

(1) Nudi cay tao phdi bang cach chon Iya mau cdy so cap cdy vao moi trudng
¢6 bo sung chat diéu hoa sinh truong, chi yéu 1a auxin (d6i khi 1a cytokinin); (2) Tang
sinh khoi trén méi trudng ran hodc 16ng cé bd sung cac chat didu hoa sinh truong
tuong tu nhu trén; (3) Trude giai doan trudng thanh cua phoi sit dung moi truong
khong c6 chét diéu hoa sinh trudng dé ngin su ting sinh dong thoi kich thich su tao
phoi va phat trién sém cua phoi; (4) Giai doan phoi dat trang thai trudng thanh bang
cach nudi cdy phéi trong mdi truong bd sung ABA va/hodc giam ap sudt thim thiu;

(5) Su tai sinh cy con trén moi trudng khong cé chat diéu hoa sinh truong.
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Qua trinh tao phoéi vo tinh xay ra dugc & ca cdy mot va hai la mam véi dic
diém chung 13 déu bat dau tir giai doan phoi hinh cau sau d6 c6 phan cuc hoéa din dén
xuat hién tién 14 mam va tién ré, day 1a nhitng d4u hiéu quan trong trong biét hoa té
bao phdi (Merkle va cs, 1995). Phoi hinh ciu 13 budc danh dau sy khoi dau biét hoa
cAu tric phoi, tiép theo 1a thiét 1ap tryc phoi véi su xudt hién cua céac protein dac hi¢u
& nira ban cau trén va dudi phdi, tir @6 hinh thanh cuc 1é va cuc chdi tai cdc nira tuong
ung (Yeung, 1995).

Tuy nhién, tiiy thudc vao ban chat 1a cAy mot hay hai 14 mam ma qua trinh tao
phoi c6 su khac nhau & timg giai doan phat trién va duoc tom tit nhu ¢ Bang 1.1.
Bang 1.1 Sy khac nhau gitta qué trinh tao phoi ¢ cdy mot va hai 14 mam (Merkle va

cs, 1995)

Cay mot 1a mam Cay hai 14 mam

Tai sinh phoi vo tinh qua 3 giai dogn: Tdi sinh phoi vo tinh qua 4 giai doan:

hinh cau, hinh khién, 14 mam lén hinh cau, tim, thay 16i, hai 14 mam

Sur kién quan trong nhat: chuyén bién  Su kién quan trong nhat: hinh cau, hinh

phdi hinh cau sang hinh khién tim

Giai doan hinh khién: phdi cé dang Giai doan hinh tim va thay 16i: danh dau
dic trung véi tien lamam vabaola sy xuét hién tién 14 mam

mam bao quanh né

Giai doan 14 mam lén: phdi gom mot — Giai doan hai & mam: phdi gom hai la
l& mam 16n bao lay mo phan sinh mam 16n véi md phan sinh chéi o giita va

dinh va mot cuc ré mot cuc ré

1.3.3 Anh hwéng ciia cac loai mé dén sy tao phdi vé tinh

Sy hinh thanh nhitng md seo ¢é cau tric giéng phdi tir 14 in vitro cua cay hoa
Cét tudng trén mdi trudng MS ¢d bd sung 2,4-D 0,5 mg/L sau 30 ngay nudi cay. Su
hinh thanh phéi véi tan suat cao khi chuyén nhitng md seo cé cau truc gidng phoi
sang mdi truong MS bd sung BA 0,5 mg/L va NAA 1,0 mg/L sau 15 ngay nudi cay
(Duong Tan Nhyt va cs, 2006). Mau 14 cua cay sim Ngoc Linh hinh thanh md seo

trén moi trudng MS ¢ bo sung 2,4-D va TDZ. Cac md seo nay ¢ kha ning tao phoi
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trén moi trudong cd ham lugng dudng cao; cac phdi nay phat trién thanh cay hoan
chinh va cé ci nho & phan géc (Duong Tan Nhuyt va cs, 2008).

M6 seo c6 ngudn gbc tir chdi non va vay ci caa cy hoa Lily c6 kha ning tao
phdi théng qua nudi cay 16p mong té bao (1,5 - 2,0 mm) trén mdi trudng MS co bd
sung NAA 1,0 mg/L, TDZ 0,3 mg/L, sucrose 30 g/L, agar 8 g/L trong diéu kién ti.
Sau khoang 8 tuan nudi cdy, cac cum md seo cua Lily ¢ kha ning tao phdi hinh thanh
tir cac 16p mong té bao. Qué trinh tao phéi xay ra khi chuyén cdc mé seo nay sang
moi truong nudi cdy khéng co chat diéu hoa sinh truong. Khoang 80% phoi nay mam
c6 day du cuc chdi va cuc ré trén moi truong MS ¢6 bd sung than hoat tinh 1 g/L.
Cay con ¢4 ngudn gdc tir phoi co ty 1¢ séng sot rat cao. Phat trién binh thuong va
thich nghi tét voi diéu kién ex vitro (Duong Tan Nhut va cs, 2008). Protocorm-like
body (PLB) cua nhitng mau I hinh thanh qua nudi cay phat hoa lan Ho diép trong
dng nghiém tao md seo co cau tric giéng phoi trén moi trudng MS ¢d bo sung BA 2
mg/L, NAA 0,5 mg/L, nudc dia 20%, than hoat tinh 1 g/L, sucrose 30 g/L va agar 9
g/L. Nhitng md seo nay cd thé hinh thanh PLB va tai sinh thanh cay trén moi truong
Hyponex ¢6 b sung NAA 0,5 mg/L, BA 2 mg/L, sucrose 30 g/L, than hoat tinh 1
/L va nuéc dira 15%. Nhitng cdy lan HO diép c6 ngudn gbc tir phoi duoc trong ra
vuon wom dat ty 18 song sot cao (Duong Tan Nhyt va cs, 2008).

1.3.4 Anh huéng ciia chat diéu hoa sinh trwéng thue vat dén su tao phdi vo tinh
1.3.4.1 Auxin

C6 nhiéu bao cao dé cap dén vai tro cta auxin trong giai doan khai dau tao mo
se0 va phdi. Tac dung cua auxin dén sy tao phoi cd thé 12 do anh hudng dén co ché
ngung biéu hién gen (Lo Schiavo va cs, 1989). Cac chit diéu hoa sinh trudng va stress
dong vai tro trung tim trong diéu hoa tin hiéu, dan dén viéc tai thiét lap chuong trinh
biéu hién gen. Piéu nay dan dén két qua 1a cam (ng mot loat cac té bao phan chia dan
dén tang truang khéi md seo khong to chirc hoidc ting trudng co cuc tir d6 dua dén
tao phoi (Dubits va cs, 1995).

Nhu cau auxin hoic cac chit diéu hoa sinh truong thuc vat khéac cho viéc khoi

dong su tao phoi phan 16n 18 thudc vao giai doan phaét trién cia md cay tai thoi diém
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d6. Thong thuong mo seo ¢ kha nang tao phoi dugc tao thanh ¢ méi truong ¢ chira
auxin. C6 mot co ché ma tai d6 auxin diéu khién su tao phoi 1a thong qua tac dong
axit hoa vach té bao (Kutschera, 1994). Gan day, tng dung mot sé chat nhu
oligosaccharide, jasmonate, polyamine va brassinosteroid di cho thay c6 tac dung tao
phdi & mot s6 loai thuc vat.

Auxin rat can cho viéc ting sinh PEM (proembryogenic mass), nhung dong
thoi lai 12 chat e ché PEM phét trién thanh phéi vo tinh (Komamine va cs, 2005).
Muc do biét hoa hinh thanh phdi xay ra dudi su hién dién cta auxin tuy thudc vao
ting loai thuc vat. Kinh nghiém cho thay néu khong duoc thay moi trudng méi moi
tuan thi phi vo tinh s& khai dong ngay sy phat trién caa no.

Nong d6 auxin cao can thiét cho sy cam tng hinh thanh phoi, song dé phoi
tiép tuc phat trién thi can giam ndng do auxin hoic trong mot sé trudng hop phai loai
bo hoan toan khoi méi truong nudi cay (Komamine va cs, 2005). Nguyén nhan cua
hién tuong nay chu yéu do auxin 1a mot yéu té sinh truéng, kich thich sy gidn né cua
véch té bao, 1am té bao tang truong vé kich thudc (Moghaddam va Taha, 2005). Ngoai
ra, auxin con 1a mot yéu tb truyén tin hiéu cam ng tao phéi, dong vai trd quan trong
trong kénh thong tin, 1am té bao bién d6i sang trang théi cudi cung da duoc chuong
trinh hoa dé tao thanh phdi vé tinh (Yeung, 1995).

Auxin téng hop nhu 2,4-D dic biét c6 hiéu qua trong viéc thuc day su hinh
thanh va tang sinh trong nudi ciy phdi hon cac loai auxin khac. Pé kich thich ting
trugng cua phdi vo tinh can phai chuyén ching sang mdi trudng khong cé auxin. Khi
moi truong nudi cdy khong cé auxin, cac gen lién quan dén qué trinh phéi chuyén
tiép sang giai doan hinh tim s& khéng biéu hién duoc (Zimmerman, 1993).
1.3.4.2 Sw két hop giira cytokinin va auxin

Cytokinin 1a chat diéu hoa sinh truong thuc vat can thiét cho sy tao phoi vo
tinh & mot s loai thue vat. Cytokinin c6 tac dung kich thich sy ting truéng té bao
v6i diéu kién c6 mat ciia auxin trong moi truong. Cytokinin tic dong trén ca hai budc

ctia su phan chia t& bao: phan nhan va phan bao. Trong nudi ciy cic md nghéo
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cytokinin thi auxin kich thich sy phan d6i nhiém sac thé, tham chi tao té bao hai nhan,
nhung khong c¢6 sy phan vach. Su phan vach chi xay ra khi c6 cytokinin ngoai sinh.

Viéc bd sung cytokinin vao méi trudng di ting cudng cam tmg tao phoi ¢ dua
do, co creeping, co linh lang, cay hoa anh thao va cay keo. Rugini (1988) ghi nhan &
cay olive mau cdy phoi hop tir 75 ngdy tudi tao phdi trén moi trudng co ban va khi
bd sung BAP 0,5 dén 2,5 uM vao mdi truong di gitip ting kha ning cam Gmg tao
phoi. Tuy nhién, thém NAA hodc 2,4-D viao méi trudong nudi cdy 1am giam hodc ngin
can hoan toan kha nang sinh phoi (Lé Thién Thu va V& Thi Bach Mai, 2005). O cay
ho tiéu, phoi vo tinh da dugc tao ra trén moi truong co6 ca 2,4-D va TDZ, nhung phoi
vo tinh khong tao ra trén moi truong chi c6 2,4-D. Tuong tu, su tao phoi vo tinh &
Cayratia japonica duoc cam tng trén mdi truong c6 2,4-D két hop véi TDZ hodc
Kinetin (Zhou va cs, 1994), trong khi 2,4-D riéng I¢ khong tao dugc phoi. 2,4-D 9 uM
va kinetin 4,6 uM duoc dung dé cam tng tao md seo tir ré, sau d6 nudi cdy trén moi
truong bd sung dicamba 9 pM dé hinh thanh phéi (Wang, 1990).

Céc loai cytokinin khac nhau c6 anh huong khac nhau dén sy tao phoi vo tinh.
Nong do cua cytokinin va ty 1& auxin/ cytokinin 13 yéu td quan trong trong su diéu
khién tao phoi vo tinh. O Solanum carolinense, loai va néng do cytokinin cé anh
huong dén kha ning tai sinh cia bao phan, BA & nong dd cao va kinetin & tat ca cac
nong do déu kich thich sy tai sinh co quan, trong khi BA & nong d¢ thap kich thich
su tao phoi vo tinh dong thoi tao co quan (Thomas,1986).

Cytokinin riéng 1¢ ciing dd duoc dung nhu yéu té cam tmg cho su hinh thanh
phéi & mdt vai loai thuc vat. Vi du nhu Thidiazuron (TDZ) 1a mét chét co hoat tinh
giéng cytokinin da dugc dung dé kich thich tao phoi vo tinh & nhiéu loai thue vat, dic
biét & cay dau va nhiéu loai cdy 2 14 mam. Nhu vay kiéu di truyén va loai mé ciy c6
phan g khac nhau d6i voi auxin va cytokinin trong qua trinh tao phoi vo tinh

(Merkle va cs, 1995).
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1.3.5 Nudi cAy mé va té bao trong dich l1éng

Nubi cdy mé va té bao trong dich 16ng c6 nghia 1a nudi ciy nhitng mo va té
bao ¢6 kha nang sinh truong va phat trién trong moi truong dinh dudng 1ong. Cac té
bao don hoidc t& bao cum nho treo lo limg trong dich 16ng ¢ kha ning phan bao va
hoan tat chu ky sinh truéng ctia ching véi luong moi trudng nudi cdy khong thay doi
va mot chu ky sinh truéng duoc coi nhu mot 1an cdy chuyén. Mau nuéi cay thuong
dugc st dung la cac mo té bao thuc vat nhu cac doan than cay, cac loai cu si€u nho.
Hién nay c6 hai dang nuéi cdy mo va té bao trong dich 16ng: (1) Nudi cay véi luong
moi trudng, thanh phan méi trudong khong thay doi trong sudt qua trinh nubi cay; (2)
Nubi cdy voi lugng moi trudng co thay do6i (theo mot chu ky nhit dinh) va thanh phan
moi trudng co thé thay do6i theo ¥ mudn.

Mat d6 té bao nudi cay ciing 13 mot yéu td quan trong trong nudi cdy 10ng noi
chung va nudi cay té bao dich 1ong noi riéng. Mat do té bao nudi cay toi thiéu la mat
d6 t6i han, ma thap hon mat d6 do té bao s& khong thé sinh san, phat trién duoc. Véi
mat do té bao tdi han, cho phép tao ra mot moi trudng tao diéu kién ma tir d6 té bao
bt dau sinh san va sinh trudng. Moi trudng tao didu kién duoc giai thich 1a moi
truong c6 mat do to1 han té bao, dé cac té bao co kha nang tiét ra moi truong mat sb
cac chat trao doi va tich lily trong mdi trudng ¢ ham luong du cho bat dau chu ky
sinh truong cua té bao. Hién twong ndy xdy ra trong pha Lag truéc khi bat dau su
phan bao. Moi trudng tao diéu kién co6 thé 1am giam mat do ti thiéu. Vi du tir 104 té
bao/mL xubng con 103 té bao/mL.

Céc pha sinh trudéng:

(1) Pha tiém 4n (Lag phase): Tang cuong trao doi chit trong té bao, tao cac
diéu kién phan bao; (2) Pha ting trudng theo ham s6 mii (Exponential phase): Sinh
khéi té bao ting theo cap s nhan, chii yéu do phéan chia té bao; (3) Pha tang trudng
tuyén tinh (Linear phase): Sinh khéi ting 1én chu yéu do sinh truéng (ting kich thudc)
té bao; (4) Pha 6n dinh (Stationary phase): Té bao dat duoc sinh khdi cuc dai, dan

ngimg phat trién. Pha két thuc chu ky.
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Mot sb nguyén tic trong nudi cdy dich 10ng:

(1) May lac duoc sir dung dé dam bao cho méi truong c¢d du khong khi hoa
tan va dinh dudng cung cap ddng nhét cho té bao; (2) Moéi truong 16ng chi nén d6 20
- 30% thé tich binh dé tranh cho madi truong bi bin 1én; (3) Toc do lic cua may chi
nén duy tri ¢ 80 - 100 vong/phut, trong mot sd trudng hop tde do co thé bién thién tir
40 dén 120 vong/phit; (4) Sinh trudng cua t& bao va cum té bao chia 1am cac pha
khac nhau: ban dau té bao c6 thé khong sinh truéng, sau d6 sinh truéng nhanh theo
ham sd mil, chdm dan va cudi cung ding lai (Street, 1977); (5) Té bao sinh san nhanh
trong nuoi céy dich long dat t&1 mat do té bao nhat dinh thi phai céy chuyén sang moi
truong nudi cdy moi; (6) Nudi ciy dich 1ong té bao phu thudc vao kiéu gen, vi du: tir
mo seo & cdy hong mon trong mdi truong 1ong rat khé thu dugc dich 1ong té bao don
vi mo seo cing, nhung nguoi ta lai c6 thé dé dang thu duoc dich 16ng té bao don tir
mo seo & cdy ca rot.

Whei-Lan Teng va cs (1994) da két luan 1a phoi ca rdt nudi cdy trong
bioreactor c6 chdi ngan va ré twong ddi dai. Mavituna va Buyukalaca (1996) da cong
b két qua nghién ctru nhan giéng 6t ngot (Capsicum annuum) thong qua con dudng
tao phoi vo tinh sir dung hé thdng bioreactor cho thay hé théng c6 khudy tron cho
chit luong phoi va hiéu sudt tot hon. Dudi diéu kién t6i wu phoi dat 98% véi
57 phéi/mL.

O Viét Nam da c6 mot s6 nghién ciru cho thay nudi cy long lac cho hiéu qua
t6t trén mot sé doi tuong cdy trong co gia tri kinh té cao. Nghién ctru ciia DS Ning
Vinh va cs cong bd vao nam 2005 cho két ludn ché d6 nuoi ciy thich hop véi té bao
cay gd téch 1a ¢ téc d6 may lic 70 vong/phut, thé tich dung dich 40 mL/binh nudi 250
mL cho hé sb nhan 14,7 1an sau 2 tuan, trén cdy sa nhan ché d6 thich hop nhét & toc
d6 may lac 60 vong/phut, thé tich dung dich 30 mL/binh nudi 250 mL cho hé sé nhan
11,5 lan sau 2 tudn nudi va trén cdy hong mon ché do nudi ciy thich hop nhit ¢ toc
d6 may lic 80 - 90 vong/ phut véi thé tich dung dich 25 mL/binh nudi 250 mL cho

hé s6 nhan 41,3 1an sau 8 tuan.
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Shohael va cs (2005) da tao mo seo tir 1a cay Eleutherococcus sessiliflorus trén
moi truong MS bo sung 2,4-D 1 mg/L. Sy tao phdi tdi wu trén moi trudng MS bd
sung GAs 4 mg/L. St dung mdi truong 1/2 hoac 1/3 MS tao cdy hoan chinh. Phéi
phat sinh thanh cdy con khi chuyén sang binh bioreactor (3 L) b6 sung 2 L moi trudng
MS két hop GAs4 mg/L.

Nghién ctru cia Mai Trudng va cs (2014) cho thay khi nuéi 10 g phdi vé tinh
sam ngoc linh trong binh tam giac 250 mL chtra 50 mL méi truong 1/2 SH ¢6 10%
nuéc dira ¢ toc d6 lac 110 vong/ phut sau 2 thang nudi dat trong luong tuoi 29,7 g.

Monja-Mio va cs (2016) di cong bd két qua nghién ctru nhan sinh phdi vo tinh
bang cach ban diu ngdm tam thoi trong hé thdng bioreactor ¢ thé 1am giam chi phi
lao dong va ting hiéu qua nhan gidng, cho phép cac ciy con chat lugng cao thu dugc
thong qua cac phuong phap hiéu qua va dugc kiém soat tot hon.

1.3.6 Bioreactor

Bioreactor dugc mo ta 1a mot binh phan tng c6 nhiing tinh chat sau: nudi cy
trong diéu kién vo tring, nudi cay trong moi trudng 1ong, sé lwong mau ciy nhiéu,
c6 kha ning tu dong hoéa, vi tinh hoa thong qua vi diéu khién cac yéu t6 méi truong
nhu mtrc do khuéy tron, thoang khi, nhiét do, oxygen hoa tan, pH. Cac loai bioreactor
duoc st dung pho bién 14 loai ¢6 thé tich 2 - 20 L vi chung c6 mot s thudn loi sau:
dé dang van hanh, c6 thé vo trung d& dang, gia thanh thap, it gdy hau qua nghiém
trong khi bi nhiém, kich thudc nho.

Bioreactor da tirng dugc str dung rong rai trong nganh cong nghié€p vi sinh, sdn
xuat cac hoat chit sinh hoc ¢6 nguén géc tor dong vat va thyc vat. St dung mot
bioreactor ¢& nho (tir 4 dén 10 L) trong khoang 1 - 2 thang c6 thé tao ra dén 4.000 -
20.000 cay con. Diéu nay cho thiy kha ning va trién vong to 10n cua viéc 4p dung hé
thng bioreactor trong vi nhan giong thuong mai dong thdi mé ra mot huéng méi
trong san Xuét cac san phém ¢0 hoat tinh sinh hoc c6 nguén géc thuc vat. Nuodi céy
long lac 1a bude dau tién don gian nhét trong nudi ciy 1ong thoang khi. Vé sau, dé
dap Gmg véi quy mo cong nghiép ngay cang 16n ciing nhu nhim tao su diéu khién tu

dong trong nudi cay thuc vat, hé thong bioreactor da ra doi. Muc dich ctia nudi cay
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l6ng ldc va bioreactor 1a ting nhanh sé luong 16n sinh khoi, nudi cdy huyén phu té
bao nham chiét xuat cac hoat chat sinh hoc thir cap va dong thoi gitp giam chi phi
trong nhan gidng thyc vat (Duong Tan Nhut va cs, 2006).

Viéc str dung bioreactor dugc xem 1a mot cudc cach mang vé hé théng cho
nhan giéng thyc vat thong qua con dudng phat sinh co quan. Mic di n6 bi gidi han
trén mot sb it loai, nhung hién nay bioreactor dang duoc ap dung trén mot sb loai ciy
canh, cdy dn qua va cdy rau. Gan day, nguoi ta da tién hanh vi nhan gidng ciy dira dé
tang sinh khoi bang cach sir dung cac cum choi trong hé thong nudi cay huyén phu
(dang 1én va rat xudng) ctia bioreactor. Bioreactor hién nay di va dang duoc st dung
trong vi nhan giéng thuong mai & My, Nhat Ban, PBai Loan, Han Quéc, Cuba, Costa
Rica, Ha Lan, Tay Ban Nha, Bi, Phap trén c4c cdy canh va cdy cho ct nhu khoai tay
va cdy 1am nghiép. Mot sb thanh tyu trong nudi cdy bang bioreactor: tao hat nhén tao
cdy gbd Van sam (Picea glauca [Moench.] Voss.) trong bioreactor (Attree va cs,
1994); tang trudng cu Lilium gidng lai ‘Casablanca’ bang bioreactor; tao trén 1.600
phdi vo tinh cay Coffea arabica L.

1.4 Tinh hinh nghién ctru trén thé gi6i va trong nwéc vé nudi cdy mo/phoi vo tinh
cay dinh ling va ham lwong axit oleanolic/saponin & mt so giong dinh ling
1.4.1 Tinh hinh nghién ciru nudi cdy md/phdi vo tinh cay dinh ling trén thé giéi
va trong nuoéc

Sliwinska va cs (2008) da tao thanh cong phdi vo tinh loai dinh lang 14 to
(Polyscias filicifolia). M6 seo phoi hoa dugce cam tng trén moi trudng MS ¢ bd sung
2,4-D 0,5 mg/L két hop véi BAP 1 mg/L (tao dugc mé seo loai I) va 2,4-D 2 mg/L
két hop voi kinetin 0,01 mg/L (tao dugc md seo loai II) tir 14 cdy mé cua cdy 2 ndm
tudi. Mo seo loai I 1a loai mo seo chic va c6 mau xanh, mé seo loai IT 12 loai mé seo
c6 ciu triic x6p va mau trang kem (ca hai loai md seo trén déu c6 kha ning tao phoi).
Phéi vo tinh so cap va phdi thir cip duge hinh thanh trong méi truong long 1/2 MS
khong c6 chat DPHST. Tao thanh cay con cho két qua tot nhét trén méi truong Nitsch
va Nitsch cai tién c6 bd sung kinetin 0,5 mg/L, IBA 0,1 mg/L va adenine sulfate
10 mg/L.
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Hé s6 nhan cay dinh ling 14 tron (Polyscias balfouriana) (c6 nguén gdc tir
nudi cdy chdi ngon) dat cao nhat trén moi trudng MS c6 BAP 1,2 mg/L va IBA 0,5
mg/L; tao ré cho chdi nhé dung madi truong MS ¢ bod sung IBA 3 mg/L; cac ciy in
vitro khoe di duoc nudi trdng thanh cong & vuon wom (llyas va cs, 2013). Két qua
nghién ciru nhan gidng dinh lang 1a nho (Polyscias fruticosa) theo co ché nhan choi
in vitro qua sir dung chdi ngon (cdy 1 - 3 thang tudi) nudi cay trén mdi trudng B5 co
bd sung BA 5 mg/L va Kinetin 2 mg/L da dugc ghi nhan. Cay tao r& tot, xét ca 2 chi
tiéu sd ré va chiéu dai ré, khi duoc nudi cdy trén moi trudng cd bod sung NAA 1 mg/L
(Sakr va cs, 2014).

Chua ghi nhin dugc cong trinh cong bd & nudce ngoai vé tao va nhan phoi vo
tinh giéng dinh lang 14 nho.

Trong nude d c6 mot sé nghién ctru vé nhan giéng dinh ling. Nguyén Ngoc
Dung (1998) lan dau tién dat két qua nhan giéng cdy dinh lang (Polyscias fruticosa
(L.) Harms) thong qua con dudng tao cdy con tir md phén sinh chdi, sau 60 ngay nudi
cAy trén mdi truong MS ¢6 bo sung BAP 2,0 mg/L.

Tran Thi Lién va cs (2005) da cong bd két qua nghién ctru nhan nhanh cay dinh
lang 14 nho tir vat liéu nudi cdy 1a chdi dinh va chdi bén con non cta cdy. Moi truong
str dung 1a MS (Murashige and Skoog), nudc dira 10%, sucrose 30 g /L va cac chit
diéu hoa sinh truéng thuc vat. Lé Thién Thu va V& Thi Bach Mai (2005) da cong bd
két qua nghién ciru vé sy phat sinh hinh thai cta cay dinh ling 14 nhé nudi cdy mo va
cho thdy mé seo dugc tao thanh tir cac 14 non in vitro trén moi truong MS c6 bd sung
2,4-D 2 mg/L va md seo phat trién t6t nhat trén moi truong nay. Sau d6 phoi dugc tao
ra trén moi truong khong co chit didu hoa sinh truéng ngoai sinh. O nghién ctru nay,
cac tac gia da tao thanh cong phoi vo tinh dinh lang 14 nho.

M6 seo 14 tuan tudi cua cdy dinh ling (Polyscias fruticosa) nudi trén moi
truong MS c6 bb sung 2,4-D 2 mg/L va 20% nudc dira 13 vat liéu tot nhat dé sir dung
lam vat liéu tao dich treo té bao. Mbi truong long MS c6 bd sung 2,4-D 1 mg/L va
nudc dira 20% 1a méi trudng nudi cdy nham thu nhan cac dong té bao ¢ kha ning

sinh phoi. Mai trudng long MS ¢6 bd sung 2,4-D 1 mg/L, BA 2 mg/L va nudc dira
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20% 12 mdi trudng ma cac dong té bao cd kha nang sinh phoi dinh ling tao chdi. Theo
C4C t4c gia, tir s6 lwgng 16n ré qua nudi cdy in vitro co thé thu nhan saponin bang cac
phuong phap ly trich (Pham Thi T Lién va V5 Thi Bach Mai, 2007).

Nguyén Vil Phong va Ng6 Thi Ta Trinh (2010) di céng bd két qua nghién ctru
tao mo seo tir 14 va 16p mong té bao than cdy dinh ling 14 nho in vitro nudi cay trén
moi trudng MS bd sung 2,4-D va TDZ hodc nuée dira véi ndong do khac nhau. Mo
seo hinh thanh tir 16p mong té bao than sau 8 tuan tudi dugc nudi cay trén moi truong
MS b6 sung cac chat DPHST voi cac nong d6 khac nhau sau 4 tuan, da quan sat thiy
su xudt hién phoi vo tinh tir mo seo trén moi truong MS bod sung 40% nudc dura. Viée
st dung 2,4-D ¢ noéng d6 1 mg/L két hop voi TDZ 0,2 mg/L hodc 20 % nudc dira
gitip kich thich phat sinh mo seo & 14 va lat mong té bao than. Moi trudng MS bo
sung nude dira 40% thich hop tao phdi vo tinh tir md seo xudt phat tir [6p mong té
bao than.

Quy trinh nhén gidng ciy dinh ling Polyscias fruticosa di dugc xay dung
thong qua nudi cay in vitro manh 14 (5 mm x 5mm) cdy 2 nim tudi & ngoai dong trén
moi trudng dac MS ¢6 2,4-D 3 mg/L dé tao md seo, tai sinh chdi tir mo seo trén moi
truong c6 BA 5 mg/L + NAA 0,1 mg/L (ty Ié tai sinh 1 8,21 chdi/mau) va tao ré cho
chdi (tao cay) trén moi truong c6 NAA 0,5 mg/L. Ty Ié song cua cdy bau dat (ty Ié
dat : tro trau 1a 1 : 1) sau qua trinh thich nghi ¢ diéu kién tu nhién 12 74% (Bui Dinh
Thach va cs, 2016).

Truong Thi Bich Phuong va cs (2017) d3 nghién ciru anh hudng caa chat kich
thich sinh truéng trong nudi ciy phat sinh hinh thai dinh lang Polyscias fruticosa. Mo
seo 8 tuan tudi nudi trén moi trudng MS bd sung duong saccharose 3%, agar 8 g/l,
2,4-D 1,0 mg/L duoc sir dung 1am ngudn nguyén liéu cho nudi cay huyén phu. Moi
truong MS bo sung saccharose 3%, 2,4-D 1,5 mg/L la thich hop nhét cho viéc nhan
sinh khéi té bao sau 12 tuan nudi ciy. M6i trudng MS bd sung saccharose 3%, NAA
1,5 mg/L la thich hop nhat cho té bao phét sinh phi va ré sau 12 tuan nudi cay.

Nguyén Thi Tho va cs (2018) da cong bd két qua nghién ctru nhan gidng in

vitro dinh lang 14 nho dung doan dbt than. Kha ning nhan nhanh chdi dat cao nhat
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(5,47 chdi/miu) trén méi truong MS c¢6 BAP 1,5 mg/L, kinetin 0,5 mg/L, IBA 0,5
mg/L, sucrose 30 g/L. Mbi trudng tao ré thich hop 1a MS c¢6 NAA 1 mg/L, than hoat
tinh 0,1%, sucrose 30 g/L.

Phan Thi A Kim va cs (2018) d3 nghién ctru anh hudng caa ngudn carbon va
mét s6 elicitor (dich chiét nam men, salicylic acid va AgNOs) Ién kha ning sinh
treong cua té bao huyén phu dinh ling Polyscias fruticosa. Két qua cho thdy méi
truong MS (Murashige and Skoog) long c6 bé sung a-Naphthaleneacetic acid (NAA)
2 mg/L, Kinetin 0,5 mg/L va sucrose 3% la tot nhat cho kha nang sinh truéng cia té
bao dinh ling; sinh khdi té bao tuoi dat 7,50 g (0,40 g khd) sau 16 ngay nudi cay. Tat
ca céc loai elicitor sir dung trong nghién ciru déu wc ché su sinh trudng cua té bao
huyén phl; nong do elicitor cang cao sinh khdi té bao cang giam. Pay 1a diéu kién
can thiét dé tang su tich lily cac hop chat thi cip trong nubi cay té bao huyén phu.
1.4.2 Ham lwong axit oleanolic/saponin ¢ mét sé giong dinh ling

Oleanane saponins & 14 va ré cay dinh ling 14 nho (Polyscias fruticosa) da
dugc ly trich va xac dinh thanh cong (Vo Duy Huan va cs, 1998) véi két qua 08 axit
oleanolic saponins m&i cé tén polysciosides A - H cung v6i 03 saponin d3 biét duoc
ghi nhan.

Nguyén Thi Phuong Thao va cs (2011) két luan dinh ling 14 xé c6 chira
saponin triterpene v&i aglycon chinh la axit oleanolic. Ham luong axit oleanolic trong
than va la dinh ling 14 xé kha cao (1,5%), trong khi ham luong trong ré rat thap
(0,063%).

Két qua nghién ctiru nudi cdy mod 14 dinh lang (Polyscias fruticosa) nham tao
ré to va dinh luong hoat chét saponin tich lity ¢ ré di dugc ghi nhan. Ham luogng axit
oleanolic va saponin thu dugc twong Gng 1a 40,1 pg/g, 396,2 pg/g, qua phan tich dinh
luong bang HPLC (Nguyén Trung Hau va cs, 2015).

Pham Thi Thi va cs 2016, d3 xac dinh duoc dinh ling 14 nho 3 nim tudi co

ham lugng axit oleanolic cao dat 77,17 ug/g.
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1.5 Ung dung k¥ thuit chi thi phan tir DNA trong nghién ciru dic diém di truyén
1.5.1 Ky thuat ma vach DNA (DNA barcode)

Khai niém DNA barcode dugc Hebert, nha nghién ctru tai Pai hoc Guelph,
Ontario dua ra 1an dau tién vao nam 2003, nham giup nhan dién cac mau sinh vat.
DNA barcode dya trén co s mot sd trinh tu DNA ngén nam trong by gen cua sinh
vat gitip nhan dién mot loai sinh vat (Mark va Paul, 2008).

Pé thuc day viéc st dung DNA barcode cho tit ca sinh vat sdng trén hanh tinh
nay, CBOL (Consortium for the Barcode of Life) da dugc thanh 1ap vao thang 5 nam
2004, v6i hon 200 t6 chtic tir 50 qubc gia. Muc tiéu ban ddu cua CBOL 1a xay dyng
mot thu vién truc myén trinh tu ma vach cho tit ca cac loai chua duoc biét dén, c6
thé lam tiéu chuan phan loai cho bat ky mau DNA nao. Véi su hd trg cia CBOL,
DNA barcode ngay cang phat trién va trg thanh mot phuong phap phan loai va dinh

danh loai méi (Sujeevan va Paul, 2007).
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Hinh 1.3 Quy trinh k¥ thuat DNA barcode
(Yuan-Chun Ma va cs, 2013)
Theo Yang va cs (2012), mot chudi trinh ty DNA dé tré thanh ma vach ly
tudng phai phu hop it nhat ba tiéu chi:
(1) Tinh phd quat - hién dién trén nhiéu loai sinh vat, dé khuéch dai va tao

san pham.
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) Chét luong trinh tu - trinh ty ¢6 tinh dac hi€u cao va c6 hiéu suit nhan bén cao.

(3) Kha ning phén biét - c6 kha ning phan biét ddng thoi duoc nhiéu loai.

Ba nguyén tic quan trong ciia DNA barcode 1a: (1) tiéu chuan hoa, (2) tdi
gian va (3) kha nang mé rong (Hollingsworth va cs, 2011).

Ba viing DNA barcode phd bién ma ludn an d3 str dung bao gom:

Ving gen matK (maturaseK) duoc phat hién dau tién trén cay thudc 14
(Nicotiana tabacum) khi giai trinh tu vung gen trnK mé hda cho tRNALys (UUU)
cta lyc lap. Vung gen nay gom mot doan ORF chtta 509 codon nam trong intron cia
gen trnK va duong nhu chua ro chirc nang. Cac nghién ctru str dung trinh ty gen matkK
dé xay dung cdy pha hé cho thdy gen matK c6 tinh da dang hon nhitng gen khac c6
trong luc lap va do vdy gen matK tr¢ thanh gen chi thi quan trong dé gitip phéan loai
thuc vat (Asahina va cs, 2010; Sharma va cs, 2012).

Ving gen rbcL (Ribulose-bisphosphate carboxylase) trinh tu nay cé chat
luong cao khi lam thir nghiém trén 7 locus (Hollingsworth va cs, 2009). Su khac biét
o0 muc do thép trong trinh tu rbcL 1a mot tré ngai 16n cho viéc xac dinh cac thudc thao
duge co quan hé gan giii véi nhau. Tuy nhién, khi két hop trinh tu rbcL vé6i trnH-
psbA lai dat két qua cao nhét trong vi¢c phan biét va x4c dinh loai. Chinh vi vay, co
thé coi day la mot cong cu quan trong trong viéc nhan dang, phan biét cac loai
(Kress va Erickson, 2007).

Vung gen trnH-psbA cho thay ty 1& khuéch dai thanh cong cao nhat (100%)
va ty 1é sai khac 1a 83% trong sb chin locus thir nghiém, bao gdm ca ITS, rbcL va
matK (Kress va cs, 2005). Vi vay, trnH-psbA dugc coi nhu 1 trinh tu hitu ich dé phan
biét cac loai thao moc véi loai gia mao nd. Mot nhuge diém cua trnH-psbA 12 né
khong tao ra trinh ty ¢6 2 chiéu rd rang. Su hién dién ctia doan poly-A/T trong trinh
tu trnH-psbA lam giam ty 1¢ thanh cong giai trinh ty DNA. Ngoai ra, viéc thém bt
cac nucleotide thudng xuyén xay ra trong khu vuc nay gdy kho khin cho viée diéu
chinh trinh tu, do vdy viéc bién tap, chinh sira bang tay duoc uwu tién hon

(Hollingsworth, 2009).


https://booksc.xyz/g/Hollingsworth
https://booksc.xyz/g/Hollingsworth
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1.5.2 K¥ thuat ISSR

ISSR (Inter Simple Sequence Repeat) 1 cac doan DNA nam giita va duoc gidi
han béi hai trinh ty microsatellite ngugc chiéu. Trong do, cac doan microsatellite la
cac trinh tu 1dp lai don gian SSR (Simple Sequence Repeat) hay céc trinh tu 1ap lai
ngan STRs (Short Tandem Repeat) 14 nhirng ving trén hé gen c6 chtra cac motif DNA
ngan lip lai nhiéu 1An nhu ACACACACACACACAC (Wei va Tan, 2015). Nguyén
1y tao ra cac bang da hinh khi stir dung primer ISSR 1a mdt trinh ty 1ap lai nao do trong
hé gen cua sinh vat bi mat, chén thém hoic di chuyén 1am thay doi khoang cach giira
cac trinh ty 1ap lai.

K§ thuat ISSR dugc str dung rit rong rii trong nghién ctru da dang di truyén,
nghién ctru dic diém di truyén quan thé, 1dy dau di truyén, danh dau gen, xac dinh
cay trong, phan tich ngudn gbc, xac dinh su thay d6i hé gen va danh diu con lai
(Nguyén Dtrc Thanh, 2015). So v&i RAPD (Random amplified polymorphic DNA),
phuong phap nay don gian, nhanh va c¢6 d6 chinh xac cao hon. So véi AFLP
(Amplified Fragment Length Polymorphism), ISSR ¢6 wu diém la don gian, dé thyc
hién (Kumar va cs, 2014).

1.6 Thuan dudng cay con tir nudi ciy in vitro ra virdn wom
1.6.1 Anh hwéng ciia gia thé dén sinh trwéng ciia ciy trong sau nudi cdy mod
1.6.1.1 Vai tro ciia gia thé ddi voi cdy trong sau nudi cdy mod

Theo Kevyn (2004), gia thé duoc coi 1a gia dd va chira chat dinh dudng nubi
ciy, dam bao cho ciy phat trién. Chit luong cua gia thé 13 mot trong nhitng yéu tb
quan trong anh huodng tryc tiép dén sinh trudng cua cdy con trong vudn wom. Mot
gia thé tot hoi tu du cac diéu kién 1y - hoa tinh: 6n dinh duoc pH, c6 kha ning gir 4m
va thoang khi tét, du chat dinh dudng, gitip cay con sinh truéng khée manh va nhanh.
Mot hon hop gia thé nhe, thoang khi, ¢6 kha ning gilt nudc cao, nhung nghéo chat
dinh dudng ciing khong gitip cho cdy phat trién tot. Nguoc lai, hdn hop gia thé chira
nhiéu chat dinh dudng, nhung cau trac dat nang, kho thAm nuéc va thoat nudc cling
anh huong xdu dén ciy con. Gia thé thay doi theo tuy loai cay trong, phai c6 nhiing

dic diém: nhe, nhung phai du d6 chat dé cay con dugc viing chic, chat lwong bau
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khong thay ddi tinh chat cho dén khi xuat vuon. Thanh phan hon hop gia thé thuong
bao gdm dat, phan bon (hitu co, v co) va chat phu gia. Pat duoc chon lam gia thé 1a
dat t6t, c6 kha ning giir am va thoat nude tot, thanh phan co gidi tir cat pha dén thit
nhe, pH trung tinh, khong mang mam méng sdu bénh hai.

Dén 1a vat lidu duogc 1y tir r& va than cdy duong xi, thuong ding lam gia thé
trdng céac loai phong lan, moc nhiéu & vung thung liing Pa Lat. Uu diém cta loai gia
thé nay 1a gitr am tot, khong dong rong réu. Co6 hai loai don chinh: dén soi va don
vun. Dén soi 1a loai don gia, héa mde c6 dang tirng soi rat dugc wa chudng dé lam
gia thé trong lan & cac ving c6 khi hau néng; don vun 14 phan con lai cta cdy dén
sau khi da 1y di phan soi.

Cat 1a loai gia thé sach bénh, c6 kha nang thoat nudc nhanh, do thoang cao
gitip 1& cAy phat trién t6t. Cat thuong duogc rira sach, hap khir tring hay phoi kho
trude khi st dung (John va Harold, 1999).

Tro trau duoc hinh thanh khi trdu bi dot chay. Day 1a loai gia thé nhe, ré tién
va rt pho bién trong néng nghiép. Tro triu c6 ciu tric rong, toi x6p, ¢ kha nang gitr
nudc, thoat nuwdc nhanh, sach bénh, pH = 6,5. Ngoai chirc nang lam gia thé, tro tru
con duge dung nhu mét loai phan bon (Pudng Hong Dat, 2002).

Xo dira duoc lay tir v qua dira, nghién nho va co thé dong thanh banh dé dé
van chuyén va bao quan. Trudc khi st dung can loai bo chét chat (tanin). Xo dira 13
gia thé c6 kha ning giir 4m va thong thoang khi tot, nhung d& gy ting cho mot s6 cay
tréng, co pH tu 6,5 dén 7, trong luong riéng thép, tinh 6n dinh cao. Xo dira dugc st
dung don 1¢ hodc phdi tron véi cac nguyén liéu khac nhu: cat, tro triu, dat, theo ty 16
thich hop, s& tao ra loai gia thé c6 d6 toi xdp cao thong thoang khi rat thich hop dé
trong céc loai cay con trong giai doan vudn wom (John va Harold, 1999).
1.6.1.2 Anh hwéng ciia gia thé dén sinh trwéng ciia ciy sau nudi cidy mod

Nghién ctru d6i véi cay bao bap (Adansonia grandidieri L.) duoc nhan giéng
tir nubi cdy in vitro, tic gia cho biét cay bao bap in vitro duoc dua ra gia thé dat va
cat voiti1é 1 : 1, thich nghi véi diéu kién tu nhién va cho ty 1& song dat 93% (Nguyén
Thi Xuan Thu va cs, 2012). Theo Hoang Thi Thé va cs (2013), gia thé thich hop cho
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cay ba kich (Gynochthodes officinalis) tir nhan gidng v tinh in vitro ¢ giai doan vuon
wom 13 50% xo dira két hop véi 50% phé liéu san xuat nAm an.

Nghién ctru vé gia thé gidm canh va xur 1y chit diéu hoa sinh trudong cho hom
gidng cay dinh ling 14 nho (Polyscias fruticosa (L.) Harms), Ninh Thi Phip (2013)
cho biét str dung gia thé gdm 50% dat va 50% triu hun gitp cdy sinh trudng phat
trién tot vé chiéu cao, dudng kinh than, sb la/cay ciing nhu vé sb ré. Theo két qua
nghién ctru ctia Nguyén Thi Ngoc Tram (2013), gia thé gidm hom cho cay dinh ling
can phai x0p, thoang khi, giir va thoat nudc tot, sach sau bénh va co dai, khong co
thudc trir sdu va thanh phan gdm dét, phan bo va tro trdu cho két qua t6t nhat.

D3 c6 nhiéu nghién ctru vé gia thé cho cay con nudi cdy mé & giai doan vuon
wom, mdi loai cay thich hop voi nhitng loai gia thé nhat dinh. Nhin chung gia thé xo
dira 1 pho bién nhét va dugc két hop mot ty 16 nhat dinh voi cac loai hop phan khéc
nhu cét, tro trau va don. Tuy nhién con rét it nhitng nghién ctru vé gia thé cho cay
con dinh lang in vitro ¢ giai doan vuon wom, vi vay viéc nghién ctru cac loai gia thé
trong cho cdy dinh lang in vitro ¢ giai doan vudon wom la can thiét.

1.6.2 Anh huéng ciia anh sang dén sinh truéng ciia ciy con trong vuon wom

Néi chung, viéc che sang gitp cay con tranh dugc nhitng tic dong xau ciia moi
truong, dong thoi 1am giam kha niang thoat hoi nudc, giam nhiét do cho cay va gia
thé (Nguyén Van Thém, 2002). Dbi v6i cay dinh ling nudi cdy moé khi dua ra vuon
wom do c6 khéc biét vé diéu kién séng, cac bo phan cua cay dic biét 1a ré chua phat
trién hoan thién vi vay khi dwa ra vudn wom phai c6 ché d6 che sang hop 1y nham tao
diéu kién thuan loi cho cdy con sinh truong khoe, ting dugc ty 16 séng.

Vao vu Hé che 2 16p lué6i den, giam 50% cuong do anh sang trong sudt thoi
ky ra ngdi, dam bao cuong do anh sang khoang 10.000 - 12.000 lux cho cay clc nudi
cdy md & giai doan vuon wom (Phan Ngoc Diép va cs, 2013). Ddi véi cay dan sam
(Salvia miltiorrhiza) in vitro khi ra ciy dugc dit trong nha luéi, hai tudn dau tién
dugc che nang bang nylon den (Lé Tién Vinh va cs, 2014). Cay dau tay (Fragaria)
in vitro trong giai doan vudn wom dugc che 60% anh sang trong 5 ngay dau tién cho

ty 18 séng cao (Pham Xuén Tung va Pham Thi Lan, 2014). Cay hoa chudng (Sinningia
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speciosa) nudi cidy mé & giai doan vuon wom can luong anh sang day du, diu nhe,
can che sang cho cay khoang 50% (L4 Thi Thu Hang, 2015).
1.6.3 Anh huwéng ciia phan bon dén sinh trwéng ciia ciy con sau nudi cAy méd

DPam 13 nguyén t6 khong thé thiéu dbi voi cay trong noéi chung. O thoi ky dau
ctia giai doan sinh trudng - sinh truong sinh dudng, ciy c6 nhu cdu vé dam cao dé
phat trién cac co quan sinh trudng: 1é, than, canh, 14 tao ra sinh khdi 16m, 14 co s6 cho
viéc dat ning suét cao sau nay (Nguyén Nhu Ha va Lé Thi Bich Pao, 2010).

Lan 1a mot trong nhitng chét can thiét cho qua trinh trao doi chat, do 1an co
trong thanh phan ctia nhiéu hop chat hitu co quan trong ctia cay nhu glycerophosphat
- san pham déu tién ctia qua trinh quang hop; ADP va ATP 14 cac chat dy trit ning
lugng cho céac qua trinh sinh hoa ctia cdy. Lan c6 vai tro thiic day sy phét trién cia bo
ré, dac biét 1a doi voi sy hinh thanh 1& bén va 1ong hit 1a nhitng bo phén tryc tiép hap
thu chat dinh dudng rat quan trong ctia cay. Cdy con rat man cam v&i lan, viéc thiéu
1an & thoi ky cay con s& cho hau qua rat xdu ma vé sau co cung cap bu du l4an cho cay
trong ciing khong khic phuc dugc, vi vay can phai cung cap du 1an ngay tir giai doan
ban dau (Nguyén Nhu Ha va Lé Thi Bich Pao, 2010).

Kali c6 vai trd chu yéu trong viéc chuyén hoa ning lugng, qua trinh déng hoa
clia cdy, diéu khién qua trinh st dung nudc, thic ddy qua trinh sir dung dam & dang
NH4", gitip cay tang strc dé khang, cting chic, it dd nga, chéng sau bénh, chiu han tbt
(Trinh Xuan Vi, 1976).

Hiéu qué cua phan lan cham, nhung cin nhiéu & giai doan sinh truéng ban dau
nén thuong duoc bon 16t véi lugng 16n hodc b thé bon 16t toan bd. Tuy nhién d6i voi
dam va kali, hi¢u qué ctia chung nhanh va dé bi rtra trdi nén chu yéu la dung dé bon
thuc (Hoang Minh Tén va cs, 2006).

Nhing két qua nghién ctru cho thiy nhu ciu vé phan bén cho cay con 1a that su
can thiét dé ciy sinh truéng tot. Tuy nhién dé bon phan ¢ hiéu qua, tiét kiém chi phi
thi phai thi nghiém véi mét s6 lidu lugng phan bén, tir @6 chon ra mic bén phan phu
hop, thi nghiém bén phan cho ciy con trong bau duogc tinh theo trong lugng bau, thé

tich bau. Nguyén Van Thém (2002) cho rang bon phan tong hop NPK (16 - 16 - 8) tir
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2 dén 3% trong luong bau 1a thich hop cho cay con Dau song nang (Dipterocarpus
dyeri) phat trién trong giai doan vudn wom.

Két qua nghién ctru ctia T6 Thi Nhd Tram va cs (2014) cho thay & giai doan
vuon wom, t6 hop chit dinh dudng tdt nhit cho sy sinh trudng va phat trién cia ciy
Tiéu (Piper nigrum L.) in vitro sau 120 ngay la bon phan N-P-K (16 - 16 - 8) két hop
v6i tudi nuée 2 1an/ngay 1am cho cdy sinh trudng va phat trién t6t nhat.

Cay con dinh lang c6 dac diém 1a phan canh nhiéu, bo ré phat trién manh, do
d6 can phai cung cap dam va lan kip thoi, day du cho bo ré dé than canh sinh truong,
phat trién khoe manh, sém dat tiéu chuin xuit vuon tai vuon wom. Vi vay, Viéc
nghién ctru anh hudng cua cac lidu luong phan dam va 1an bon cho ciy con dinh ling
& giai doan vuon wom la rat can thiét.

Tom lai, cac thong tin tong quan néu trén di khai quat vé tAm quan trong ctia
cay dinh lang d6i véi thuc tién san xuét va doi sdng. V& cac ton tai/han ché hién nay
trong linh vuc nhan gidng dinh ling va tiém ning tng dung k¥ thuat sinh hoc phan
tir, ky thuat nudi cdy mo (bao gom giai doan in vitro va giai doan sau cdy mo) phuc
vu cong tac nhan gidng d3 tao co s 1y luan va thyc tidn dé dé tai trién khai cac dinh
hudng nghién ctru sau day trén dinh lang/dinh lang 14 nho:

- St dung k¥ thuat phan tich héa ly dé xac dinh ham lugng axit oleanolic két
hop tng dung k¥ thuat sinh hoc phan tir nham danh gia sy da dang di truyén dinh
huéng xay dung DNA barcode d6i v6i gidng dinh ling quan tim nghién ciru 1a dinh
lang 14 nho.

- Ung dung k¥ thuat tao phoi vo tinh dé nhan gidng dinh ling 14 nho trén co
s¢ van dung phuong phap luan cua qua trinh tai sinh phoi tir mo6 seo, nhan phoéi va
nuoi phoi dén giai doan tao cy trong diéu kién nudi ciy in vitro. Cay con tao ra dam
bao dong nhat vé mat di truyén giéng cay me thong qua phan tich DNA.

- Ung dung co s6 khoa hoc cta viéc trong, chim soc ciy con giai doan sau in
vitro (vé tiéu chuan cay con, diéu kién gia thé trong, yéu cau phan bén, moi truong
nudi trong phi hop) dé dam bao cho cay thich nghi va sinh trudng tt trong giai doan

vuon uom (ex Vvitro).



30

Két qua thyc hi¢n cac ndi dung nghién ctru cu thé cta dé tai theo dinh huong
néu trén sé dap tng muyc tiéu xay dung duoc cac budc nhan giéng trén doi tuong dinh
lang 14 nho, vé6i cac dic diém da dugc chon loc, bang phwong phap nudi cdy phdi vo
tinh tir giai doan in vitro dén giai doan vudn wom va két qua thu duoc s& co gia tri

g dung cao trong thuc tién san xuat gidng.
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Chwong 2
NQI DUNG VA PHUONG PHAP NGHIEN CUU

2.1 Thoi gian va dia diém nghién ciru

Céc thi nghiém dugc thyc hién tai Phong Cong nghé Té bao Thuc vat, Phong
thi nghiém trong diém phia Nam vé Cong ngh¢ Té bao Thuc vat thudc Vién Sinh hoc
Nhiét doi va Bo mén Cong nghé Sinh hoc Thuc vat thudc Vién Nghién ciru Cong nghé
Sinh hoc va Méi truong, Trudng Pai hoc Nong Lam TP. H6 Chi Minh tir thang 4 nim
2015 dén thang 3 nam 2019.
2.2 Noi dung nghién ctru
Nghién ctru gom 4 ndi dung

- N§i dung 1: Pdnh gid ham lwong axit oleanolic ciia 18 méu giong dinh
ling va xdc dinh trinh tw DNA barcode ciia 8 méu PLLN

Ham luong axit oleanolic ctia 18 mau thudc 6 loai dinh ling thu thap dugc xac
dinh théng qua phuong phap phan tich héa ly (HPLC). Mau giéng dinh ling c6 ham
luong axit oleanolic cao dugc chon lya lam vat liéu nghién ctru tao phéi vo tinh. Trinh
tyr 3 ving gene ngoai nhan (matK, rbcl, trnH-psbA) ctia 8 mau PLLN ciing duoc
phan tich phuc vu cho viéc x4c 1ap DNA barcode dic trung cho timg gidng.

- Noi dung 2: Tao mé seo va phéi vé tinh dong DLLN wu tu

Mau phién 14, cudng 14 cdy DLLN in vitro va cdy luu giit & vuon wom duge
cam tng tao md seo co kha ning sinh phoi dudi anh hudng cua cac chit diéu hoa sinh
truong nhom auxin. Mo seo c6 kha nang phat sinh phoi dugce cam tng phat sinh phoi
vo tinh dudi anh hudng ciia loai méi trudong nudi ciy, chat diéu hoa sinh trudong va
loai duong nham xéc dinh cac yéu to thich hop tao phéi vo tinh.

- N6i dung 3: Nhdn phéi vo tinh, tao phoi vo tinh trwong thanh va tao cdy
tir phoi vo tinh DLLN

Xac dinh lwong phdi nudi cay va tde do lac phii hop nhan sinh khoi phoi vo
tinh trong hé thong 1éng lac. O hé thong nudi cay bioreactor, toc do suc khi thich hop
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cho nhén phdi ciing dugc nghién cru. Dong thoi, anh huéng cua chit diéu hoa sinh

trudng va moi truong dinh dudng khoang thich hgp tao cay hoan chinh tir phoi vo

tinh cling dugc xac dinh.

- Noi dung 4: Khdo sdt sw sinh truéong ¢ giai doan vwon wom cua dong

DLLN da dwgc nuéi cdy va dinh gid dé dong nhdt di truyén cdy con

Nghién ctru phuong thirc thuan dudng cay con in vitro & giai doan vuon wom

dé cay con thich nghi va sinh trudng tot dat chat luong xuat vuon. Tinh déng nhét di

truyén cta cdy PLLN ciing duoc kiém dinh bang chi thi ISSR.

So dd tom tit cac ndi dung nghién ciru dugc trinh bay ¢ Hinh 2.1.

NQI DUNG 1: Dbanh gia ham
luong axit oleanolic cia 18 mau
gidng dinh ling va xac dinh trinh
tu DNA barcode cua 8 mau DLLN

Panh gia ham lugng axit oleanolic cua 18 mau dinh lang

-

Xéc dinh trinh ty DNA barcode cua 8 miu giéng dinh
lang 14 nho

A 4

NQI DUNG 2: Tao md seo va
phoi vo tinh dong PLLN uu ti

v

/

TN 1: Anh huéng cua cac ndng do 2,4-D dén sy cam ung
tao mé seo cua mau phién I& va cuong 1a cay in vitro

TN 2: Anh hudng cua nong d6 2,4-D dén sy cam ng tao
md seo cuia mau phién 14 va cuong la cay thu tir vuon wvom

TN 3: Anh huong cua BA va IBA dén sy tao phdi vo tinh

TN 4: Anh huong ciia BA va NAA dén su tao phdi vo tinh

TN 5: Anh huong cua loai va ham lugng dudng khac nhau
dén sy tao phoi vo tinh DPLLN

TN 6: Anh huong cua trong lwong md phdi nudi cay ban
dau va téc do lic dén su nhan phoi

TN 7: Anh huong caa toc do suc khi dén s nhan phéi trong
bioreactor

NOQI DUNG 3: Nhan phdi vo tinh,
tao phoi vo tinh treéng thanh va tao
cay tir phoi vo tinh DLLN

TN 8: Anh huong cua kinetin va IBA dén sy tao phoi
truong thanh

TN 9: Xac dinh loai méi trudong nudi phoi truong thanh
thich hop dé tao cay in vitro trong & vudon wom

TN 10: Anh huéng cua gia thé va ché do che sang dén sinh
truéng cay con DLLN trong vudn vom

NOI DUNG 4: Khao sat sy sinh
truong 6 giai doan vuon wom cua
dong PLLN di dugc nubi ciy va
danh gia do dong nhat di truyén cay
con

TN 11: Anh huéng cia gia thé va liéu lugng dam dén sinh
treong cay DLLN ra bau trong vuon wom

TN 12: Anh huéng cua gia thé va lidu luong 1an dén sinh
truong cdy DLLN ra bau trong vuon wom

:
:

Danh gia sy ddng nhat di truyén cay con dinh ling 14 nho

Hinh 2.1 So do tém tit cac ndi dung nghién ciru
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2.3 Noi dung 1: Panh gia ham lwong axit oleanolic ciia 18 miu giong dinh ling
va x4c dinh trinh tw DNA barcode ctia 8 mau PLLN
2.3.1 Diéu kién phong thi nghiém

Nhiét d¢ trung binh: 27 - 32°C. B¢ am trung binh: 55 - 65%. Anh sang tu
nhién, c6 trang bi dén huynh quang trong trudng hop thiéu sang. Hé théng thong gio,
quat gi6 dé khong khi ludn thong thoang.
2.3.2 Vat liéu thi nghiém
2.3.2.1 Mudi tAm miu giéng dinh ling nghién ctru

Bang 2.1 Danh sach 18 miu gidng dinh ling duoc thu thap

KY hiau Phan nhém
STT Ténmau y X Dbiém thu mau Mo ta theo hinh
Mau thai &

Pinh lan Ngudn giong cua L& nhuyén, xé
1 g D1 g giong y A

la nho Vién Sinh hoc Nhiét déi thuy, mau xanh
Dinh ling L L4 nhuyén, xé

) D2  Tién Giang . . A
14 nho thuy, mau xanh
binh lang ) . La nho, x¢é

. D3 Khanh Hoa . . B
la nho thay, mau xanh
Dinh lang Vién Duoc liéu, La nho, xé

7 D4 Y - AN Y B
la nho Ha Noi thay, mau xanh
Dinh lang La nho, xé

. D5  Nam Dinh . . B
la nho thay, mau xanh
Dinh lang La nho, xé

. D6  Hai Duong . . B
la nho thuy, mau xanh
Dinh lang o7 Thua Bac, TP. HCM La nho, xé 5
14 nho (Xuat xa: Thai Nguyén) thly, mau xanh

. < . La nho, xé

binh lang — pg  pang Nai o B
la nho thuy, mau xanh
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Bang 2.1 Danh sach 18 mau gidng dinh ling duoc thu thap (tt)

X KV hiéu . _ Phan nhém
STT Ténmau ?/néu' biém thu mau M6 ta theo hinh
thai la

9 binh lang D9  Hai Duong I_va co x¢é thu‘y nhiéu c
la to rang cua, mau xanh

10 Pimhlang 515 conpao L4 16n, mau xanh D
la to

o Ngudn gidng cua

11 Pinhlang  n11 vjien sinh hoc Nhigt Lé Ién, mau xanh D
la to doi

1p Dimhling i 1y pyc TP Hom L@ hinh dia, mau E
14 dia xanh

13 Dinhling pgg Vién Duoc Licu, Ha La hai lan kép co e
14 rang NOI rang cua, mau xanh

14 Dinh ling D14 Con Dio Lji hai lan k?p co F
14 ring rang cwa, mau xanh

15 Dinhlang 515 gy Thuan L4 to tron, mau xanh G
la tron

16 Dinhlang  pig ginh Thuan Latotron, mau, G
14 tron xanh, c6 vién tring

17 ~binhlang 517 gy Thuan L4 to tron, mau xanh G
la tron

o ) ., Lahinh bau duc, c6

18 Dmt} lang D18 VIEH Dugc Ligu, Ha vién mau bac rang H

4 trd NoI

cua

Quy udc cach phan nhom:

Nhom A: 14 nhuyén, x¢é thiy, mau xanh; Nhom B: 14 nho, xé thily, mau xanh;

Nhém C: 14 c6 xé thuy nhiéu rang cua, mau xanh; Nhom D: 14 to, mau xanh; Nhém

E: 14 hinh dia, mau xanh; Nhém F: 14 hai 1an kép c6 rang cua, mau xanh; Nhém G: la

to tron, mau xanh; Nhém H: 14 hinh bau duc, ¢6 vién mau bac ring cua

Mudi tdam mau gidng dinh ling dugc thu thap va luu gitt 4 nam tai Vién Sinh

hoc Nhiét doi. Viéc xac dinh ham luong axit oleanolic duoc thyc hién trén 18 mau
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gidng dinh ling va danh gia sy khac biét di truyén trén trinh tu 3 viing DNA barcode
cua 8 miu giong PLLN.

2.3.2.2 Cac cap primer dwgc sir dung trong nghién ctru

Bang 2.2 Céc cap primer st dung khuéch dai viing gene DNA barcode

Nhiét @0 Kich thudc
Trinh ty primer  bién tinh cua  san pham TLTK
primer (Tm)  du kién
472F ii(_:rlé'l_l:igéi$gGGA Jing va cs, 2011
Matk 1248R GCTRTRATAATGAG 59,25°C 648 bp
AAAGATTTCTGC
1F ATGTCACCACAAA Sameera va cs, 2011,
CAGAGACTAA
rbcL L160R CTTTTAGTAAAACGA 58,40°C 1375 bp
TTGGGCCGAG
GTTATGCATGAACG Srirama va cs, 2010
tmH- PSPAF raaTGCTC
psSbA CGCGCATGGTGGA

tHR rcacAAATC

Gen Tén
dich primer

Olmstead va cs, 1992

60,30°C 504 bp

Nhiét d6 bién tinh (Tm) ctia cac primer duoc tinh nhd cong cu OligoAnalyzer
tai trang web https://sg.idtdna.com/calc/analyzer v&i ndng do primer 10 pM, céc thong
s6 khac gitr mic dinh. Pay 1a co sé dé tim duoc nhiét do bat cip (Ta) tdi wu trong
phéan tmg PCR.
2.3.2.3 Héa chat/Dung mdi

- Ly trich DNA: Héa chat dung trong ly trich DNA: Dich trich DNA (NaCl
0,125 M; Tris-HCI1 0,01 M; EDTA 0,01 M; SDS 0,5%); Phenol : chloroform : isoamyl
alcohol (25 : 24 : 1); Chloroform : isoamyl alcohol (24 : 1); Isopropanol; Ethanol
70%; Dung dich TE 1X. T4t ca hod chét sir dung dugc cung cap tir nha san xuat Merck
- Burc.

- Pién di va do quang phé: Agarose; TBE 0,5X; GelRed 10 mg/mL (Ho4 chat
dugc cung cap tir nha san xuat Bioline - Anh).

- Phan wng PCR: Primer 10 uM (Bang 2.2) (IDT - M¥); Master mix 2X
(Bioline - Anh); Nudc nuclease free (Bioline - Anh).


https://www.ncbi.nlm.nih.gov/pubmed/?term=Srirama%20R%5BAuthor%5D&cauthor=true&cauthor_uid=20435119
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2.3.2.4 Trang thiét bi thi nghiém

May PCR PTC 100 (MJ Research, Ich - Canada); Bon dién di Mupid-One
(Advance - Nhat Ban); May ly tim lanh Mikro 22R (Hettich - Btrc); Bon soi gel UV
Transilluminator (MRC - Israel); May do quang phd BioDrop DUO (BioDrop - Anh);
Tu say Carbolite (Jencons - M¥); Bon & nhiét (Memmert - Anh); Microwave (Sharp
- Nhat Ban).
2.3.3 Phuwong phap nghién ctru
2.3.3.1 Panh gia ham lwong axit oleanolic ciia 18 miu gidng dinh Ling thu thap
tai Viét Nam

K¥ thuat sdc ky 16ng hi¢u nang cao (HPLC) dugc str dung dé x4c dinh ham
lugng hoat chat thudc nhém saponin 1a axit oleanolic cia 18 mau 1a dinh ling 4 nim
tudi trong bd swu tap. Chon 5 - 10 14 banh té trén mot cdy vao budi sang mua kho thang
2, léy mau 14 khong bi sau bénh, bét dau tir vi tri 14 tha 3 tinh tur ngon xuéng, déu cac
hudng xung quanh cdy rdi cho mdi miu vao trong mot bao ziploc nhé ¢ ghi ky hiéu
mau (~ 10 g/mau). Mau duge giri phan tich tai Cong ty TNHH Khoa hoc va Cong
nghé Khai Hoan (TP. HCM) dé phén tich ham luong axit oleanolic cta 18 mau dinh
lang theo phuong phap HDPP/DL-08 v&i quy trinh sau:

Chuin bi miu

Mau |4 dugc siy chan khong ¢ 40°C trong khoang 3 ngay cho dén trong luong
khong doi sau d6 xay min, ray voi sang 1 mm va bao quan dén khi phan tich. Can
1+0,001 g mau hoa tan trong 25 mL MeOH, siéu &m trong 30 pht. Chiét mau lién
tuc dén khi mat mau. Gom mau, c6 quay va dinh mic dén 50 mL bang MeOH. Loc
mAau bing mang loc 0,45 pm.

Hé thong phan tich:

Phan mém diéu khién hé théng Chromeleon. Column: C18 (250 mmx4,6 mm, 5
um). C18 guard column (10 mmx4,6 mm, 5 um). Pha dong, MeOH : H20 (95 : 5, v/v).
Axit oleanolic chuan (ma hiéu SKU 42515) da duoc st dung co do tinh khiét > 97%
(Merck, buc).
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Két qua dinh luong axit oleanolic 1a co s& giup chon miu dinh ling c6 chat
lugng cao, tur d6 thuc hién cac nghién ctru dé nhan giéng.
2.3.3.2 Xac dinh trinh tw DNA barcode ciia 8 miu giéng PLLN dwoc thu thap
tai Viét Nam
Tién hanh lay mau

Chon 3 - 4 14 (bit dau tir 14 thtr ba tinh tir ngon xudng) trén mot cay, iy 14
khong bi sdu bénh, cho mau vao bao ziplock nho c6 ghi thong tin vé mau. DNA cia
1a dugc ly trich theo phuong phap SDS cuia Lee va cs (1988), co cai tién vai cac bude:
(1) Nghién mau (50 mg) trong 600 pL dung dich gdm NaCl 0,125M; Tris-HCI 0,01M;
EDTA 0,01M; SDS 0,5% sau d6 vortex tir 5 - 10 gidy va i mau & 65°C trong 1 gio.
(2) Thém 600 pL Phenol : Chloroform : Isoamyl Alcohol (25 : 24 : 1), vortex. Ly tam
12.000 vong/phit trong 10 phat. Hat 1V thé tich dich ndi. (3) Thém 1V thé tich
Chloroform : Isoamyl Alcohol (24 : 1), vortex nhe. Ly tam 12.000 vong/phut trong
10 phat. Hat dich ndi. (4). Thém 1 V thé tich Isopropanol. Péo nhe, @ 4°C trong 15
phut. (5) Ly tdm 12.000 vong/phut trong 10 phat. Bo dich. (6) Rira ethanol 70% 3
lan. Ly tam 12.000 vong/phut trong 3 phut. B6 dich, phoi mau. (7) Thém 50 uL TE
1X. Bdo quan lanh - 20°C.
Pinh tinh DNA bang ky thuat dién di

Can 0,5 g agarose (1%), cho vao 50 mL dung dich TBE 0,5X lam tan chay
hoan toan bang 16 vi ba trong 2 phut, dé ngudi khoang 55°C d6 vao khudn c6 gin
lugc. Cho gel dong dic lai khoang 30 phut sau d6 g& luge va dit gel vao bé dién di
theo dting chiéu, cho dung dich dém TBE 0,5X vao ngap miéng gel khoang 5 mm.
Bom mau vio giéng véi ty 1é giita thudc nhuém GelRed va DNA [a 1 : 5 (tron déu).
Dit miéng gel 1én budng chup dudi anh sang dén UV. Chup anh va ghi nhan lai két
qua dién di (ghi nhan chat lugng DNA - d¢ sang ciia bang DNA, do smear cia DNA
trén gel dién di).
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Pinh lwgng DNA sir dung may quang phé

Léy mau tir ti lanh va tron déu (khong dung vortex), do OD.
Ghi nhan d¢ tinh sach cia DNA (A2e0/A2s0), thong thuong Aze0/A2s0
= 1,6 - 2,0 duoc coi 1a miu tinh sach dé st dung cho phan tmg PCR (Khuit Hiru
Thanh, 2006). Ham lwong DNA duoc doc két qua bang may do quang phd BioDrop
DUO.
Thanh phéan va diéu kién phan &ng PCR,
Bang 2.3 Thanh phan ho4 chat st dung trong phan tng PCR

Thanh phan hoa chat Thé tich (uL)
Nudc nuclease free 12,5
Master mix 2X 15
Primer (xu6i + nguoc) (10 uM) 1,5
DNA mau (50 ng/uL) 1,0

Tong thé tich 30

Bang 2.4 Chu ky nhiét co ban cho phan ung PCR véi cap primer matK

Bién tinh ban dau 95°C 5 phat

Bién tinh 95°C 30 gidy

Gan primer 52°C 30 gidy L 35chuky
Kéo dai chudi 72°C 50 giay

On dinh 72°C 7 phit

Két thac phan tng 4°C -

Bang 2.5 Chu ky nhiét co ban cho phan ung PCR véi cép primer rbcL

Bién tinh ban dau 95°C 5 phat
Bién tinh 95°C 1 pht
Gan primer 57°C 1 pht 35 chu ky
Kéo dai chudi 72°C 1 phat
On dinh 72°C 7 phut

Két thac phan tng 4°C -
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Bang 2.6 Chu ky nhiét co ban cho phan ing PCR véi cap primer trnH-psbA

Bién tinh ban dau 95°C 5 phat

Bién tinh 95°C 1 phut

Gan primer 52°C 1 phat 35 chu ky
Kéo dai chudi 72°C 1 phat

On dinh 72°C 7 phat

Két thac phan tng 4°C -

Dién di san pham PCR voi gel agarose 1%. Chyp anh va ghi nhan lai két qua
dién di (ghi nhan kich thuéc, chat luong san pham PCR thong qua do sang cua bang
san pham PCR, d6 smear ctia san pham PCR trén gel dién di). San pham PCR sau khi
tinh sach dugc gri di giai trinh tu theo hai chiéu bang may giai trinh ty 3130 va theo
phuong phap Sanger.

2.4 N§i dung 2: Tao mo seo va tao phoi vo tinh dong PLLN wu ta
2.4.1 Vat liéu nghién ciru
2.4.1.1 Mau phién 14, cudng 14, md seo

Dé tao mo seo, str dung vat liéu mau phién 14, miu cudng 14 cdy DLLN in vitro
va cay vuon vom (Sir dung két qua ciia ndi dung 1). DPé tao phdi vo tinh, st dung mo
seo c6 kha ning sinh phoi hinh thanh tir nudi cdy mé seo ¢ 50 NSC (c6 mau vang
nhat, kho, kich thudc ~ 0,3 cm) c6 ngudn gbe tir nudi cdy mau phién la cay in vitro.
Str dung cum phoi vo tinh dé nhan sinh khéi (qua nudi cdy long lic), dung phoi vo
tinh hoan chinh dé tao cay.
2.4.1.2 Mbi trudng nudi cy

St dung mdi truong khoang MS (Murashige - Skoog, 1962), 1/2MS, SH
(Schenk va Hildebrandt, 1972), Nitsch va Nitsch (1969) c6 b6 sung dudng sucrose
(10 - 50 g/L), c6 hoac khong cé glucose, fructose, maltose (10 - 50 g/L) (tuy thi
nghiém), c6 hodc khong c6 nude dira (20%), c6 hoac khong co adenine sulfate 10
mg/L, c6 hodc khong co agar (8 g/L). Méi truong ¢ hoic khong c6 bd sung cac chat
diéu hoa sinh truéng (BA, kinetin, IBA, NAA) v6i cac ndng d6 khac nhau (tiy thi

nghiém) (dé tao mo s¢o, tao phoi, nhan phoi, tao phoi trudng thanh va tao cay). Moi
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truong duoc diéu chinh pH khoang 5,7 - 6; hap khtr tring & 121°C véi ap suét 1 atm
trong 20 pht.

Hoéa chit dung trong thi nghiém: 2,4-D; BA; kinetin; NAA; IBA; adenine
sulfate. Nguén géc: Sigma; DJ tinh khiét ciia 2,4-D; BA; kinetin va NAA déu > 99%:
IBA va adenine sulfate 1a > 98,5%.
2.4.1.3 Mot so thiét bi thi nghiém

Bioreactor suc khi (Samsung, Han Qudc), ndi hap vé tring (Model SS - 325
cuia hang Tomy Seiko, Nhat Ban), may do pH (Thermo, Pirc), can dién tir 4 s6 (Model
XT 220A héng Precisa, Thuy Si), ti cdy vo tring, may lanh, ta lanh, kinh hién vi
quang hoc (Model MBL 2000 hang Kruss, Buc), may lac tron dién tir (Model SSL1
cua hing STUART (BIBBY) Anh, quy dao lac 16 mm).
2.4.1.4 Piéu kién nudi cay

Nhiét d6 phong nuéi cay: 25 £ 2°C. Cudng do chiéu sang: 0 lux (ti) - 3.000
lux, thoi gian chiéu sang: 0 - 12 gio/ngay (tly thi nghiém). D6 am phong: 70 - 80%
2.4.2 Phwong phap nghién ciru
2.4.2.1 Thi nghiém 1: Anh hwéng ciia ndng d6 2,4-D dén sw cim g tao mo seo
ciia mau phién 14 va cudng la cady PLLN in vitro

Thi nghiém hai yéu t6: Yéu td A 1a 2 loai mau (phién 14 va cudng 14), yéu to B
1a 4 ndng do 2,4-D (0 mg/L (PC); 1 mg/L; 2 mg/L va 3 mg/L). Thi nghiém duoc bd
tri theo kiéu hoan toan ngau nhién, c6 8 nghiém thurc, 3 lan 1ap lai.

Quy mo thi nghiém: 10 mau/binh x 3 binh/NT x 8 NT x 3 LLL = 720 mau.

Moi truong tao md seo: MS (Murashige va Skoog, 1962, xem Phu luc) c0
nudc dira 20%, sucrose 20 g/L, 2,4-D voi 4 néng do: 0; 1; 2; 3 mg/L. Str dung 50 mL
moi truong cho 1 binh tam gidc 250 mL.

Chuan bi mau cay: St dung miu phién 14 va cudng 14 dinh lang. Phién 14 duoc
cit thanh cac mau nhé véi cac kich thude 0,5 x 0,5 cm, trén mau phién 1a khia 2 duong
vudng goc voi gan 14 dé tao vét thuong. Mau cudng 14 dai 1 cm, dudng kinh 0,1 cm, trén

mAu cudng 14 khia 10 duong ngang. Mau phién 14 duoc ciy sao cho mit trén phién 14 va
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vét cit tiép xtic voi bé mit moi trudng; tuwong tw, vét cit mau cudng 14 ciing dugc cly
tiép xtic vi moi truong.

Céac chi tiéu va phwong phap theo doéi

Tién hanh 14y chi tiéu theo ddi véi tat ca 30 mau mdi NT, thoi gian ghi nhan
va phuong phap theo doi phu thudc vao tirng chi tiéu.

- Ty 1é¢ mau tao mo seo (%): Ghi nhan s6 mau tao mé seo & ting nghiém thirc
vao thdi diém 60 NSC va ty 1& mau tao mo seo duogc tinh = (Sé mau tao mo seo/ téng
s6 mau cay) x 100.

Quy udc: Mau tao mé seo 1a nhitng mau di chuyén tir dang ban dau (phién 14
va cudng 14) sang dang cum té bao khong phan hoa c6 mau tring hoic hoi vang/vang.

- Thoi gian tao mé seo (NSC): Ghi nhén thoi gian bat dau hinh thanh mé seo
O tung nghiém thuec.

- Mau sic ctia mo seo: Quan sat mau céiy vao cac thoi diém 20, 30, 40, 50, 60
NSC. Quan sat va mé ta mau sic clia md seo: mau tréng, hoi vang, vang xam, nau.
Khi mé seo chuyén dan sang mau nau den c6 nghia 1a mé di trd nén gia va chét.

- Céu trac ctia mo seo: Quan sat mau ciy ¢ 20, 30, 40, 50, 60 NSC. Cau tric
cuia mo s¢o: xép, mém, mém udt, hoi cung khd. Hoi ciing, mau tréng duc hoac/va hoi
vang, co bé mit khd, mot sb truong hop bé mat cum mé seo cd ciu tric dang hat nho
(granular) 1a cac dic diém d& nhan biét ciia mo seo c6 kha ning tai sinh phéi.

- Pudng kinh mé seo (cm): Ghi nhan dudng kinh 16n nhat ciia mé seo & thoi
diém 60 NSC.

- Trong luong tuoi ciia mau = mau + mo seo (mg). Ghi nhan trong luong tuoi
ctia mau & 60 NSC cua ting nghiém thirc bang cach can trong luong cua 10 mau dugc
tao thanh ¢ tung nghi€m thire va tinh trong lugng tuwoi trung binh (mg).
2.4.2.2 Thi nghiém 2: Anh hwéng ciia ndng d6 2,4-D dén sw cam &ng tao mo seo
ciia miu phién 14 va cudng 14 ciy thu tir viedn wom

Thi nghiém hai yéu t6: Yéu té C 1a 2 loai mau (phién 14 va cuéng 14), yéu té D
la 4 nong d6 2,4-D (0 mg/L (PC); 1 mg/L; 2 mg/L va 3 mg/L). Thi nghiém dugc b

tri theo kiéu hoan toan ngau nhién, c6 8 nghiém thirc, 3 1an lap lai.
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Quy md thi nghiém: 10 mau/binh x 3 binh/NT x 8 NT x 3 LLL = 720 mau.

Phuong phap thyc hién: Phién 14 va cudng 14 dinh ling duoc khir tring bang
Ca(ClO)2 15% (w/v) trong thoi gian 20 phit va duoc rira lai 3 1an bang nude cat. Sau
khir tring, mAu phién 14 va cudng 14 dugc chuan b va cdy vao méi trudng nhu & truong
hop mau in vitro. Sau khi cdy mau dugc nuéi trong diéu kién toi.

Cac chi tiéu va phwong phap theo doi

Tuong tu nhu thi nghiém 1.
2.4.2.3 Thi nghiém 3: Anh huéng ciia nong d9 BA va IBA dén kha niing tao phéi
vO tinh DPLLN tir mo seo

Thi nghiém hai yéu t5: Yéu t6 E 1a 4 nong d6 BA (0 mg/L (PC); 0,5 mg/L;
1,0 mg/L va 1,5 mg/L), yéu té F 12 3 nong d6 IBA (0 mg/L (PC); 0,1 mg/L va 0,5
mg/L). Thi nghiém duoc bé tri theo kiéu hoan toan ngau nhién, c6 12 nghiém thuc, 3
lan Iap lai.

Quy m6 thi nghiém: 10 mau/ dia petri x 3 dia/ NT x 12 NT x 3 LLL = 1.080 mau.

Phuong phép thyc hién: Str dung mo seo c6 kha nang sinh phéi dugc tao ra tu
TN 1 ¢6 mau vang, chat, khé va dugc phan thanh cdc cum nho vai duong kinh 0,4
cm va ciy vao dia petri chira 20 mL mdi truong MS ¢ bd sung nudc dira 20%,
sucrose 20 g/L. Cac chat diéu hoa sinh truong BA, IBA dugc bd sung twong ting voi
tung nghiém thirc. Thi nghiém duoc dat dudi anh sang dén huynh quang 3.000 lux,
nhiét do 27°C trong 8 tuan.

Cac chi tiéu va phwong phap theo doi

Tién hanh Iy chi tiéu theo ddi véi tat ca 10 mau/ NT, thoi gian ghi nhan va
phuong phap theo doi phu thudc vao tirng chi tiéu.

- Ty 1é mau tao phdi (%): Theo ddi vao thdi diém 60 NSC bang cach quan sat
dudi kinh Iup va ghi nhan s6 lugng cum mo s¢o tao phodi. Ty 1€ tao phoi dugc tinh
theo cong thuc sau:

- Ty 1& mau tao phdi (%) = S6 mau ciy tao phoi/ tong sé6 mau cdy x 100.

- Tong s6 phoi (phoi): Ghi nhan & cac thoi diém 30, 45 va 60 NSC sd luong

phoi tao dugc bang cach quan sat dudi hién vi.
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Quy udc: Phoi duge xac dinh 14 phéi vo tinh khi 13 mot trong bén hinh thai
cua phoi vo tinh (phdi dang cau, dang tim, dang thuy 161, dang phan cuc c6 su Xuét
hién tién 14 mam va tién ).
2.4.2.4. Thi nghiém 4: Anh hwéng cia nong dé BA va NAA dén kha niing tao
phdi v6 tinh PLLN tir mo seo

Tuong tu nhu ¢ thi nghiém 3, nhung moi treong c6 NAA thay cho IBA.
2.4.2.5 Thi nghiém 5: Anh hwéng caa loai va ndng dd dwong (sucrose, fructose,
glucose, maltose) dén kha ning tao phdi vo tinh PLLN tir md seo

Thi nghiém hai yéu té: Yéu t A 1a 4 loai dudng (sucrose; glucose; fructose va
maltose), yéu té B 1a 5 nong do6 duong (10 g/L (PC); 20 g/L; 30 g/L; 40 g/L va
50 g/L). Thi nghiém dugc b tri theo kiéu hoan toan ngau nhién, c6 20 nghiém thuc,
3 1an lap lai.

Quy mé thi nghiém: 5 mau/dia x 3 dia/NT x 20 NT x 3 LLL = 900 mau

MBoi trudng nudi cay: Ké thira két qua caa TN 4.

Vit lidu nudi cay: M6 seo ¢ kha nang sinh phoi (ké thira két qua caa TN1).
Dung cu nudi cdy 1a dia petri, mdi dia chira 20 mL mai treong. Thi nghiém dugc nudi
cdy trong diéu Kién anh sang dén huynh quang, cuong do 3.000 lux, thoi gian chiéu
sang 12 h/ngay trong thaoi gian 60 ngay.

Chi tiéu va phwong phap theo déi: Tién hanh lay chi tiéu theo doi véi tat ca
5 mau/NT, thoi gian ghi nhan va phuong phap theo ddi phu thudc vao tirng chi tiéu
tuong tu nhu ¢ thi nghiém 3.

2.5 N¢i dung 3. Nhan phdi vo tinh, tao phoi vo tinh truwéng thanh va tao ciy tir
phoi v6 tinh PLLN

2.5.1 Vat li¢u thi nghiém: tuong tu ndi dung 2

2.5.2 Phwong phap nghién ciru

2.5.2.1 Thi nghiém 6: Anh huéng ciia trong lwgng md phoi nudi cay ban dau va toc
dd lic dén s gia ting sinh khéi mé phoi vo tinh trén hé thong nudi cdy léng lic

Thi nghiém hai yéu t: Yéu té T la hai khdi luong phéi [(0,5 g tuong tng
0,625% - w/v) va 1,0 g twong (ng 1,25% - w/v)], yéu té K 1 ba tdc do lac (80 vong/
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phuat; 100 vong/phat va 120 vong/ phat). Thi nghiém duoc bé tri theo kiéu hoan toan
ngau nhién, c¢6 6 nghiém thirc (10 binh/nghiém thirc), 3 1an 1ap lai.

Phuong phap thuc hién: Do c¢6 kich thudc nho nén khé c6 thé tach dugc phoi
vé6i lwong 16n dé 1am thi nghiém; do vay, & thi nghiém nay, sir dung cum md seo dang
trong qua trinh tai sinh véi rat nhiéu phdi ¢ cac dang va kich thuéc khac nhau pha
trén bé mat mo seo (sau day goi tit vat liéu nudi ciy 1a mo phdi). Can lugng md phoi
thu duoc tir TN 4, giai doan 30 NSC theo tirng nghiém thtic cay vao binh tam giéc
loai 250 mL c6 chtra 80 mL méi trudng va dat trén may lic. Moi trudng nudi cay
duogc sir dung ké thira tir TN 4, loai va nong do duong tir két qua cua TN 5. Toc do
lic trong tng véi tirng nghiém thizc. Mo dwoc nubi & nhiét do 27°C, anh sang 2.000
lux trong 30 ngay.

Chi tiéu va phwong phap theo doi

- Trong luong tuoi ciia cum phoi (g): Thu sinh khdi va can trong lugng mo
phoi thu dugc cua mdi nghi¢m thirc ¢ cac thoi diém 10, 20 va 30 NSC.

- Hé s6 nhan sinh khéi mo phéi (lan): Sinh khéi phoi thu dugc, duge tinh hé
sd nhan sinh khéi mé phdi sau 30 NSC.

Hé sb nhan sinh khdi mé phéi = Trong lwong mo phdi & 30 NSC/ Trong luong
mo phoi ban dau
2.5.2.2 Thi nghiém 7: Anh hwéng ciia toc dd suc khi dén s gia tiing sinh khoi
phoi vo tinh PLLN nhin nudi biang bioreactor

Thi nghiém don yéu té: Tdc d6 suc khi gdm: (B1) 400 mL/phut; (N2) 600
mL/phdt; (Bs) 800 mL/phut. Thi nghiém duoc bé tri theo kiéu hoan toan ngau nhién,
c6 3 nghiém thuec, 3 1an Iap lai, méi nghiém thtc 1 binh (9 binh), mdi binh ciy 9,3 g
phdi (0,62% - w/v) dugc tao ra tir thi nghiém 6. O thi nghiém nay, vat liéu nudi cay
la cum phéi, khdng c6 mb seo...

Moi truong nudi cay: trong tw & TN 6.

Suc khi duoc thuc hién lién tuc trong sudt qué trinh nudi ciy. Khi duoc dan
qua bd loc vo triung sau d6 bom truc tiép vao méi trudng nudi cdy. Cac dng dan khi

dugc dat ¢ day ciia binh nudi cdy. Khi vo tring khi bom vao binh nudi ciy sé& hinh
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thanh cac bot khi téa déu ra binh nudi cdy nham cung cip oxygen cho md nudi ciy.
Téc d6 suc khi dugce diéu chinh trén co s& diéu chinh téc d6 bom khi. Bom khi duoc
diéu chinh & cac mirc 400; 600 va 800 mL/phdt.

Dung cu nudi ciy la binh bioreactor dung tich 3.000 mL (Samsung, Han
Qudc), mdi binh chira 1.500 mL (ké thira TN 6) méi trudng long ¢ 9,30 g phdi. Thi
nghiém duoc nudi cay trong diéu kién anh sang 2.000 lux, 10 gio/ngay trong 6 tuan.

Chi tiéu va phuong phap theo ddi: Tién hanh lay chi tiéu theo di véi tat ca
cac mau/NT, thoi gian ghi nhan va phuong phép theo ddi phu thuoc vao ting chi tiéu.

- Trong lugng tuoi ctia phdi: Thu va can sinh khéi phoi & mdi nghiém thirc sau
30 ngay nubi.

- Hé s6 nhan sinh khdi phdi = Trong luong sinh khéi phoi sau khi nudi cay/
Trong lugng sinh khdi phdi trude khi nudi.
2.5.2.3 Thi nghi¢m 8: Anh huwéng clia nong dd kinetin va IBA dén kha ning tao
phdi voé tinh trwéng thanh

Thi nghiém hai yéu té: Yéu té K 1a 4 nong d6 kinetin (0 mg/L (BC); 0,5 mg/L;
1 mg/L va 1,5 mg/L), yéu té 1 1a 3 ndng do IBA (0 mg/L (PC); 0,1 mg/L va 0,5 mg/L).
Thi nghiém duoc bé tri theo kiéu hoan toan ngau nhién, ¢6 12 nghiém thic, 3 1an lap
lai.

Nubi long ldc: Dung cum phoi tir nudi cdy trong méi trong mdi trudong long
lac (TN 6) hoic trong bioreactor (TN 7).

Quy mo thi nghiém: 3 binh/NT x 1 g mau/binh x 12 NT x 3 LLL = 108 g.

Céch thuc hién: Ep nhe cac cum phéi (~ 50 g) vao thanh binh tam giac hoic
trén dia petri dé phoi tach roi nhau. Cay 1 g (1,25% - w/v) phdi don vao binh tam
giac chira 80 mL méi trudng 1/2 MS bd sung sucrose 15 g/L, adenine sulfate 10 mg/L,
kinetin (0; 0,5; 1; 1,5 mg/L) va IBA (0; 0,1; 0,2 mg/L) (theo Sliwinska va cs, 2008).

Chi tiéu theo di: Tinh ty 1& phoi trudng thanh hitu hiéu - c6 14 mam va r& mam
phat trién binh thuong (%); phdi vo hiéu - c6 14 mam hodc ré mam phat trién khong
binh thuong (%) ¢ thoi diém 30 NSC. Mau duoc nudi ¢ diéu kién c6 nhiét do 25 -
27°C va chiéu sang 12 h/ngay véi cuong do ~ 2.000 lux.
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Nudi bioreactor:

Thuyc hién thi nghiém véi vat 1iéu, moi truong va diéu kién nudi céy nhu trén
khi ding bioreactor (toc d6 suc khi 600 mL/phut) dé tao phoi truong thanh.
2.5.2.4 Thi nghiém 9: Anh hwéng ciia méi treong khoang dén su tao cay tir phoi
v6 tinh PLLN

Thi nghiém don yéu t6: Mbi truong gdm 4 loai: (M1) MS; (M2)1/2 MS; (Ma)
SH, (M4)Nitsch & Nitsch. Thi nghiém dugc bd tri theo kiéu hoan toan ngiu nhién, c6
4 nghiém thirc, 3 1an lip lai.

Dung Phéi truong thanh (PTT) thu dugc tir TNS.

Quy mo thi nghiém: 5 binh/NT x 10 PTT/binh x 4 NT x 3 LLL = 600 PTT

Cach thirc thuc hién: Gom 3 budc nhu sau (1): Chuan bi cac loai moi truong
MS, 1/2 MS, SH, Nitsch & Nitsch khdng bd sung chit diéu hoa sinh truong, sucrose
20 g/L, agar 8 g/L. (2): Cay PTT vao binh tam gi4c véi 10 PTT/binh. (3): PTT duoc
nudi trong mdi trudng ¢ nhiét do 25 - 27°C va chiéu sang 12 h/ngay véi cudng do
3.000 lux.
Cac chi tiéu va phwong phap theo doi

Tién hanh 13y chi tiéu theo ddi v6i 50 cay/nghiém thirc co sd, thoi gian ghi
nhan va phuong phép theo doi tuy thudc vao tung chi tiéu.

- Chiéu cao cdy (cm), sb 14 (1a/cdy), s6 ré (r&/cay): dugc do dém & thoi diém
21,42, 63, 84 NSC.

- Chiéu dai r& (cm): Po tir gdc ré dén chop ré. Po chiéu dai ré dai nhat cta cay
con & thoi diém 84 NSC.

- Trong lugng tuoi (g): Can trong lugng tuoi cua cay ¢ giai doan 84 NSC va

tinh trong lugng tuoi trung binh véi cong thure nhu sau:

trong lwong twoi cua tong s6 cdy con

Trong Iuwgng tuoi trung binh (g) =

téng sé cay con tai sinh
- Trong lugng kho (g): Say kho cay & nhiét 6 50°C, say dén khi trong luong
khong dbi.
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2.6 Noi dung 4: Khdo sat su sinh truédng & giai doan vweon wom ctia dong PLLN
di dwoc nudi cy va danh gia dd dong nhit di truyén cy con
2.6.1 Piéu kién thi nghiém
Thi nghiém d3 duoc tién hanh trong vuon wom 14 nha ludi c6 mai che mua.
Cuong do anh sang cua vuon uwom trong thoi gian lam thi nghiém thang 1 va
2 nam 2018 dao dong tir 7.000 - 8.000 lux. Nhiét d6 trung binh trong qua trinh thuc
hién thi nghiém tir 28,5 - 31°C, am do khong khi dao dong 74 - 82% (Bang 2.7). Piéu
kién nay phu hop cho cay dinh lang sinh truéng.
Bang 2.7 Dic diém thoi tiét khi hau trong thoi gian thi nghiém nam 2018

Théng Nhiét d6 (°C) TB Am d6 (%) TB
1 28,5 74
2 29,5 75
3 29,5 75
4 31,5 77
5 30,0 79
6 28,5 80
7 27,0 82

- Khay wom c6 kich thudc (60 x 40 x 7) cm, thé tich gia thé/khay: 1400 cm®
(Thi nghi¢m 10)

- Ti trong PE c6 kich thudce (13 x 9) cm, thé tich bau: 484 cm?®. Gia thé duoc
cho vao bau, cach miéng bau 2 ¢cm ¢6 thé tich 377 cm3.
2.6.2 Vat li¢u thi nghiém

- Cay dinh Liing 14 nhé da nubi cay in vitro duoc 8 tuan tudi dat chiéu cao tir 2

cm tr& 1én, ¢6 4 - 5 14, 6 - 7 1& (Thi nghiém 10) (Hinh 2.2).

Hinh 2.2 Cay DLLN nudi cdy md 8 tuan tudi dung tréng & vudn wom
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- Lwéi den giam 50% cudng do anh sang ciia Cong ty CO phan Vina Tan A.

- Vatliéu lam gia thé: Cat duoc rira dé loai bo tap chit va bun béng nudc sach
(Cira hang vat liéu xay dung). it cat pha ldy ¢ d sau 0 - 20 cm tai Vién Sinh hoc
Nhié¢t do1). Mun dira mua tr co s& kinh doanh cay canh tai Thu Puc, tién hanh x4
chat trude khi xir Iy bang voi bot (5 kg voi pha voi 200 lit nude ngdm trong 5 - 7 ngay
roi x4 lai béng nudc sach). Tro triu mua tr cac co s& ban than sinh hoc. Dén dang
soi cua than va ré cay duong xi dugc ngdm xa bang nudc sach trude khi trong.
Bang 2.8 Pic diém 1y hoa tinh cua gia thé thi nghiém 10
80% céat 20% mun

Chi tiéu phan

) 100% cét ‘ 80% cét 20% tro trau

tich dua
Dung trong (g/cmq) - 0,93 1,16
D6 rong (%) - 61,5 45,7
pH 20 (1 : 5) 6,7 5,9 7,6
EC (1:5) (mS/cm) 0,03 0,03 0,1
Chat hitu co (%) 0,65 1,97 0,26
N tong s (%) 0,005 0,02 0,01
P t6ng s6 (% P20s) 0,002 0,001 0,002
K tong sb (% K20) 0,02 0,01 0,02
CEC (meqg/100 g) 0,66 1,14 1,20

(Phan tich tai B6 mén Thiy Nong Trueong Dai hoc Nong Lam TP. HCM, 2018)

Bang 2.9 Pic diém 1y hoa tinh cta gia thé ¢ thi nghiém 11

Chi tiéu phan 1/3 ml_}n dua : 1/2 mun, dua : 1/2 mun, dua :
tich Dén 1/3 dat : ‘1/3 1/4 tro tréu‘: 1/4  1/Atrotrau: 1/4
phan chuong phan chuong hiru co vi sinh
Dung trong (g/cm?) 0,2 0,67 0,19 0,2
Do rong (%) 84,2 65,9 88,1 82,4
PHH20 (1 :5) 6,5 7,6 7,2 7.4
EC (1:5) (mS/cm) 2,03 1,14 1,35 2,13
Chét hitu co (%) 49,7 7,21 10,48 9,83
N tong s6 (%) 0,54 0,21 0,24 0,45
P tong s6 (% P20s) 0,041 0,022 0,013 0,033
K tong sb (% K20) 0,02 0,02 0,04 0,04
CEC (meq/100 g) 26,6 15,79 16,48 16,60

(Phan tich tai Bo mon Thuy Nong Truong Pai hoc Nong Lam TP. HCM, 2018)
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Qua Bang 2.8 va 2.9 cho thay gi4 thé c6 dung trong thap dao dong 0,19 - 0,67,
d6 rdng cao (65,9 - 88.1) gitip cho gia thé co kha nang gitr nude tbt, do thoang khi
cao, phi hop 1am gia thé trong bau. pH 120 dao dong 7,2 - 7,6 phu hop cho cay nudi
cdy mo giai doan chuyén vao bau wom.

-Phan bén: Phan bo d3 duoc G hoai muc. Phan hitu co vi sinh Pau trau
HCMK7 (Hiru co 18%, Nts 2%, P2Oshh 2%, K.Ohh 1% + TE (CaO, MgO, B, Cu,
Zn), nAm d6i khang Trichoderma 1 x 108 CFU/gam) cua Cong ty Binh Dién - M@
Kong. Phan uré (46% N) ctia Cong ty Phian bon va Hoa chit Dau khi Viét Nam. Super
lan (16% P20s) ctia Cong ty C6 phan Super Phdt phat va Hoa chat Lam Thao. Kali
clorua (60% K20) cta Cong ty Phan bon va Hoa chat Dau khi Viét Nam.

2.6.3 Phwong phap nghién ciru
2.6.3.1 Thi nghiém 10: Anh hwéng ciia gia thé va ché d9 che sang dén sy sinh
truéng ciia cdy con PLLN trong vudn wom giai doan diu sau in vitro

Thi nghiém hai yéu t6: Yéu t6 A 1a 3 ché do che sang (Che sang 3 ngay dau;
Che sang 5 ngay dau va Che sang 7 ngay dau). Yéu t6 B 1a 4 loai gia thé (100% cét;
80% cat : 20% mun dira; 80% cat : 20% tro triu va 100% don). Thi nghiém duoc bd
tri theo kiéu hoan toan ngiu nhién, c¢6 12 nghiém thirc, 3 1an 1ap lai.

Quy md thi nghiém: 50 cay/6 x 12 nghiém thirc x 3 1an lap lai = 1.800 cay.

Khoang céch tréng: 4 x 5 cm

1 ; e b
Hinh 2.3 Toan canh bd tri thi nghiém 10
Chi tiéu va phuong phap theo doi
Chi tiéu theo doi: chon 5 cay trén 1 6 co s& theo dudong chéo gdc. Ghi nhan

cac chi tiéu khi két thuc thi nghiém (21 NST).
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- Chiéu cao cay (cm): Str dung thudc do vi tri tir mat gia thé dén dinh sinh
trudng cua cay.

- S6 14 (1a/cay): Dém tat ca cac 14 trén cdy.

- Trong luong cay tuoi (g/cdy) dugc xac dinh nhu sau: Chon 2 cay trén 1 6 co
s0. Loai bo gia thé trén ré bang cach rira nhe dudi voi nude, dung gidy tham cho rdo
nudc, can trong luong toan cay.

- Trong lugng cay kho (g/cay): 2 cay trén 1 6 co s da dugc can trong luong
tuoi, cho vao hop nhom va dua vao ti sdy & nhiét d6 48 - 50°C say dén khi trong
luong khong d6i, dé ngudi va can trong lugng cay.

- Ti 1é cay sbng (%) = Sb cay sdng/téng sd cdy wom x 100. Theo ddi toan bd
ciy trén 6 co sd khi két thuc thi nghiém (21 NST).

Phwong phap thuc hién:

Tron hdn hop vat liéu (43 duge xtr 1y k¥) theo cac ty 18 thé tich phdi tron twong
g voi timg nghiém thirc. Sau d6 cac gia thé duoc trai déu 1én khay trong c6 kich
thude 60 x 40 x 7 cm. Dung ludi den tién hanh che chan anh sang twong ting cho ting
nghiém thirc. Lay binh cdy mé tir phong thi nghiém ra dit vao ké vuon wom cho thich
nghi dan véi diéu kién moi trudng bén ngoai trong mot tuan. Sau d6 Iy cdy con tir
binh ra, rira sach mdi truong bam trén cdy con (dic biét 13 &) bang cach rira 2 - 3 an
nuodc sach, khur trung béng dung dich Dithane M-45 phong trir nim bénh, loai bo ré
va 14 bi hu thdi, thao tic nhe nhang tranh 1am ton thuong dén ré va 14. Tiép theo dat
ciy vao ro nhya cé trai gidy biao am.Trong ciy vao gia thé trén khay xp, thao tac nhe
nhang tranh 1am dép cdy. Tién hanh tuéi nudc dinh ky 2 lan/ngdy, tiy thudc vao diéu
kién thoi tiét cu thé trong tirng ngdy ma c6 ché d6 tudi phu hop, dam bao do 4m 60 -
70%. Theo dbi tinh hinh su bénh hai va phun thudc phong trir néu co.
2.6.3.2 Thi nghiém 11: Anh hwéng ciia gia thé va liéu lwong dam dén sinh truéng
ciia cdy PLLN ra bau trong vuon wom

Thi nghiém 2 yéu t6: Yéu t6 C 1a 3 loai gia thé (1/3 mun dira : 1/3 dat : 1/3
phan chudng; 1/2 myn dira : 1/4 tro triu : 1/4 phan chudng va 1/2 mun dra : 1/4 tro

trau : 1/4 phan hitu co vi sinh). Yéu té D 12 4 mirc bon phan uré (46%N) (0,3 g N/bau;
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0,6 g N/bau; 0,9 g N/bau va 1,2 g N/bau). Thi nghiém dugc b tri theo kiéu hoan toan
ngau nhién, c6 12 nghiém thuc, 3 1an lap lai.

Tir két qua thi nghiém 10, chon cay song dat tiéu chuan chiéu cao cay 2 - 3
cm, ¢6 5 - 6 14 dé thuc hién thi nghiém 11.

Phén nén: 0,6 g P20s + 0,3 g K2O/bau (trong duong: 3,8 g super lan + 0,5 ¢
KCl/bau).

Quy mé thi nghiém: 10 baw/NT x 12 nghiém thtc x 3 1an lap lai = 360 cay
(mdi bau trong mot cay).

Thoi gian thuc hién thi nghiém: 70 ngay.

Chi tiéu va phwong phap theo doi

- Chi tiéu theo dbi: chon 5 cay ngau nhién caa mdi NT. Theo ddi ghi nhan chi
tiéu & thoi diém 10, 30, 50, 70 NST.

+ Chiéu cao cay (cm): St dung thude do vi tri tir mat gia thé dén dinh sinh
truong cua cay.

+ S 1a (14/ cay): Pém tat ca cac 1 trén cay. Pém 5 cay trén 1 6 co so.

+ S6 ré/cay (ré): Bém sb r& chinh trén cay sau khi két thic thi nghiém & 50 NST.

+ Chiéu dai ré (cm): Po chiéu dai ré dai nhat khi két thic thi nghiém & 50 NST.

+ Trong lugng than 14 tuoi (g/cay): Can 1 1an khi két thic thi nghiém & 50 NST.

+ Trong luong ré tuoi (g/cay): Rura sach dat, tach ré khoi phan than cay va can
1 lan khi két thac thi nghiém (50 NST).

+ Ty & cay con xuit vuon (%) = sb cay du tiéu chuan xuit vuon/tong sb cay
ban dau x 100. Quy udc cay con Xuat vuon cay cd chiéu cao > 8 cm (tinh tir mat bau
tro 1én).

Phwong phap thuc hién

- Tron hon hop vat liéu cac loai thanh gia thé theo cac ty 1¢ ph6i tron tuong
g v&i timng nghiém thire. Céc gia thé duge cho vao bau nylon den c6 kich thudc 13
X 9 cm, twong tng v&i thé tich 484,36 cm®, cach miéng bau 2 cm. Thé tich cia gia
thé 376,73 cm®. Bau co duc 16 (duong kinh 6 mm, dyc 16 bén hong va ¢ day, sb 15

duc trung binh 13 10 15/1tai) dé thoat nudc tranh ngap Ung. Lay cdy con tir gia thé
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trong khay, sau do tréng ngay vao bau di duoc chudn bi. Chi y thao tac nhe nhang,
nhanh gon dé tranh lam dap va héo cdy. Phan uré (46% N) ¢ cac lidu luong twong
ung cho tirng nghiém thirc dugc chia ra lam 5 1an bén (5, 15, 25, 35, 45 NST). Moi
14n bon hoa phan vao 100 mL nuée tudi goe. Tién hanh tudi nude dinh ky 2 1an/ngay,
tiy thudc vao diéu kién thoi tiét cu thé trong timg ngay ma c6 ché do tudi phu hop,
dam bao do 4m 60 - 70%. Theo ddi tinh hinh sau bénh hai va phun thubc phong trir
néu co.
2.6.3.3 Thi nghiém 12: Anh hwéng ciia gia thé va liéu lwong 1an dén sinh truéng
ciia cdy PLLN ra bau trong vuon wom

Thi nghiém 2 yéu t6: Yéu t6 G 1a 3 loai gia thé (1/3 mun dira : 1/3 dét : 1/3
phan chudng; 1/2 mun dira : 1/4 tro trdu : 1/4 phan chudng va 1/2 myn dira : 1/4 tro
trau : 1/4 phan hitu co vi sinh). Yéu t& H 1a 4 mirc bon phén lan (0,3 g P205/bau; 0,6
g P205/bau; 0,9 g P205/bau va 1,2 g P205/bau). Thi nghiém duoc bé tri theo kiéu
hoan toan ngau nhién, ¢6 12 nghiém thic, 3 1an lap lai.

Tur két qua thi nghiém 10, chon nghiém thirc tdt nhat, ra giéng dai tra, chon
ciy song dat tiéu chuan cao 2 - 3cm, ¢6 5 - 6 14 thyuc hién thi nghiém 12.

Phan nén: 0,6 g N + 0,3 g K2O/bau (twong dwong: 1,3 g uré/bau + 0,5 g
KCl/bau).

Quy md thi nghiém: 10 bau/6 x 12 nghiém thirc x 3 1an ldp lai = 360 cay (mdi
bau trong mot cay).

Thoi gian thuc hi¢n thi nghi¢m: 50 ngay.
Chi tiéu va phwong phap theo doi

Chi tiéu va phuong phap theo doi twong tu nhu ¢ thi nghiém 11.

- Chi tiéu theo ddi: Chon 5 ciy ngiu nhién trén 1 6 co sé. Do khi cay dugc 10
ngay sau khi v6 bau. Do 3 1an ¢ thoi diém 10 NST, 30 NST, 50 NST.
Phwong phap thuc hién

Phuong phap thyc hién thi nghiém tuong ty nhu thi nghi¢ém 11.
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2.6.3.4 Kiém tra tinh dong nhit di truyén cia cidy con PLLN tao tir phoi

vo tinh

Bang 2.10 Cac primer ISSR sir dung trong nghién ciru

Nhiét do bién tinh

Tén primer  Trinh ty primer cia primer (Tm) TLTK
UBC811 (GA)sC 52,8°C Puoc cong bo boi
uBC825 (AC)sT 57,4°C NAPS Unit
uBC840 (GA)YT 53,2°C (UBC primers
uUBC841 (GA)sYC 54,2°C set#9)
uUBC843 (CT)sRA 52,9°C
UBC844 (CT)sRC 54,3°C
UBC854 (CT)sRG 53,9°C
UBC855 (AC)sYT 58,9°C
UBC856 (AC)sYA 58,6°C
uUBC860 (TG)sRA 58,8°C
uBC880 (GGAGA)3 55,0°C
uUBC890 VHV(GT)7 58,3°C

Nhiét do bién tinh (Tm) cta cac primer duoc tinh dwa trén cong cu

OligoAnalyzer tai trang web https://sg.idtdna.com/calc/analyzer voi nong dd primer

10 uM, céc thong sb khac gilt mdc dinh. Day la co s¢ dé tim duoc nhiét do bat cap

(Ta) toi wu trong phan tmg PCR.

Chon loc chi thi ISSR: cé4c hoa chat, thiét bi su dung tuong tu phﬁn xac dinh

trinh tu viing gene DNA barcode ctia 8 mau PLLN & ndi dung 1, thanh phan phan

ung PCR va chu ky nhiét co ban theo Bang 2.11 va 2.12:

Bang 2.11 Thanh phan ho4 chit sir dung trong phan tmg PCR

Thanh phan hoa chat

Thé tich (uL)

Nudéc nuclease free 4,25
Master mix 2X 6,25
Primer (10 uM) 1,0
DNA mau (50 ng/uL) 1
Tong thé tich 12,5
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Bang 2.12 Chu ky nhiét co ban cho phan tng PCR cua cac primer ISSR

Bién tinh ban dau 95°C 5 phut

Bién tinh 94°C 1 phit

Gan moi 55°C 1 phut 40 chu ky
Kéo dai chudi 72°C 2 phat

On dinh 72°C 6 phat

Két thic phan ung 4°C -

Sang loc primer ISSR c6 d6 da hinh cao d6i véi cAy PLLN, thi nghiém s& tién
hanh khuéch dai trén mau DNA tir cac dong PLLN di thu thap v6i 12 primer ISSR.
Sau khi khuéch dai s& ghi nhan tong s6 biang khuéch dai, sé bang da hinh tir d6 tinh
dugc ty 18 s6 bing da hinh ctia 12 primer. S& tién hanh chon ra cac primer c6 ty 1¢ da
hinh cao nhat dé kiém tra tinh dong nhat di truyén cta cac cay con PLLN duoc hinh
thanh tir phoi vo tinh.

Kiém tra tinh ddng nhét di truyén: chon ngau nhién 4 cay PLLN trong s6 100
cdy ¢ mdi 1an ra cdy dé thu duoc 20 cay tir 5 1an ra cay. Str dung mau DNA cia 20
cdy PLLN tao tir phoi sau khi dem trong ngoai vuon wom dugc 4 thang ky hiéu N1 -
N20 dé kiém tra tinh déng nhét. Chon cac primer hd tro tot nhét tir két qua chon loc
chi thi ISSR. Céc hoa chat, thiét bi sir dung twong tu phan danh gia sy khac biét di
truyén ctia 8 mau PLLN & noi dung 1, thanh phﬁn héa chét va chu trinh nhiét co ban
tuong tu phén chon loc chi thi ISSR.

2.7 Phuong phap phan tich dir li¢u
2.7.1 Phan tich trinh tw DNA barcode ciia 8 miu giong PLLN

Phan tng PCR cuia tirng mau phan tich dugc tién hanh 3 lan lap lai, cac mau
¢6 san pham DNA khuéch dai c6 kich thudc bang nhau duoc st dung cho viée giai
trinh tuy. Lua chon mdt san phém PCR & mdi mau dé tinh sach va giai trinh ty hai
chiéu nham dam bao tinh chinh x4c ctia cac nucleotide. Céc trinh tu duoc hiéu chinh
bang chuong trinh BioEdit 7.0.5.3. Trén co s6 két qua giai trinh tu cac san phdm PCR
s& tién hanh danh gia su khac biét & murc d6 nucleotide giita 8 mau boi cong cu Clustal

Omega tai trang web https://www.ebi.ac.uk/Tools/msa/clustalo/. Xac dinh su tuong


https://www.ebi.ac.uk/Tools/msa/clustalo/
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ddng giita cac mAu phan tich véi cac loai trén thé gidi bang cach sir dung cong cu
BLAST (NCBI, USA).
2.7.2 Phan tich két qua dién di chi thj ISSR ciia 8 miu dinh ling nghién citu

Str dung phan mém Microsoft Excel 2016 dé ghi nhin dudi dang nhi phén cac
bang DNA thu dugc. Sy hién dién hoac khong hién dién ciia mdt bang nao do trén
gel sé dugc ghi nhan lan lugt 12 1 va 0.
2.7.3 Phan tich théng ké

S liéu thi nghiém duoc thu thap téng hop bang phan mém Microsoft Excel
2016 va xir 1y théng ké theo phuwong phap phan tich phuong sai (ANOVA), két qua
phan hang theo Duncan bang chuong trinh SAS 9.1.
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Chuwong 3
KET QUA VA THAO LUAN

3.1 Panh gia ham lrong axit oleanolic ciia 18 miu gidng dinh ling va xac dinh
trinh tw DNA barcode ciia 8 miu giong PLLN
3.1.1 Két qua danh gia ham hrong axit oleanolic ciia 18 méu giéng dinh Ling

Bang 3.1 Ham luong axit oleanolic ctia 18 mau giéng dinh ling

Nhom , < o Ham lugng axit
. Noi thu mau Ky hiéu )
giong DL oleanolic (%)
PL lanho  Ngudn giong cua Vién SHND D1 1,12
PL lanho  Tién Giang D2 1,08
PL1lanhé  Khanh Hoa D3 1,15
DL 1lanhd  Vién Duoc liéu, Ha Noi D4 1,14
PL1lanhé  Nam Dinh D5 1,07
DL lanho  Hai Duong D6 1,12
PL1anho  Thu Bac, TP. HCM (Xuat xa: Thai Nguyén) D7 1,18
PL1anho  Dong Nai D8 1,09
DL la to Hai Duong D9 0,69
DL la to Con bao D10 0,78
PL la to Nguon giong cua Vién SHND D11 0,72
bLladia  Thubuc, TP. HCM D12 1,01
bLlarang Vién Duoc liéu, Ha Noi D13 0,87
DL larang Con bao D14 0,93
bL1atron  Binh Thuan D15 0,97
PL latron  Binh Thuan D16 0,91
PL1atron  Binh Thuan D17 0,88
PLI4atr6  Vién Dugc lidu, Ha Noi D18 1,04

(Két qud phdn tich dinh kém phu luc)
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Két quéa phan tich cho thay cac mau dinh ling c6 chira ham lwgng axit oleanolic
dao dong tir 0,69 dén 1,18%. Nhom dinh liang 14 to (D10 - D11) chira ham luong axit
oleanolic thap nhat (0,69 - 0,78%) so véi cac nhém mau dinh ling khéc; ké dén 1a
nhém dinh lang 14 rang (D13 - D14) chira ham luong axit oleanolic dao dong tir 0,87
dén 0,93%; nhom dinh lang 14 tron (D15 - D17) dat 0,88 - 0,97%; nhom dinh lang l4
dia (D12) dat 1,01%; nhom dinh ling 14 trd (D18) dat 1,04%; va nhom DLLN (D1 -
D8) chtra ham lugng axit oleanolic cao nhat so voi cac nhdm mau dinh ling khac,
dao dong tir 1,07 dén 1,18%, trong d6 Mau DLLN D7 ¢6 ham lugng axit oleanolic
cao nhat dat 1,18% (Bang 3.1). Két qua trén twong tir v6i nghién ctru ctia Nguyén Thi
Phuong Thao va cs (2011) khi phan tich mau than 14 dinh ling 14 x¢ véi ham luong
axit oleanolic dat 1,5%. Tir két qua phan tich nay, mau DLLN D7 duoc du nhap vé
Thii Btrc, TP. HO Chi Minh (xuat x{r tir Thai Nguyén) dugc chon 1am vat liéu nghién
ctru nhan phoi vo tinh.

3.1.2. X4c dinh trinh tir 3 viing gen DNA barcode ciia 8 miu giong PLLN
3.1.2.1 Trinh ty ving gen

Cac mau DLLN (D1 — D8) c6 ham lugng axit oleanolic cao nhat dwoc st dung
dé danh gia su khac biét di truyén. Két qua kiém tra san pham khuéch dai cac ving
gen matK, rbcL va trnH-psbA trén gel agarose 1,5% (Hinh 3.1, Hinh 3.2 va Hinh 3.3)
cho thay ba viing gen matK, rbcL va trnH-psbA déu dugc khuéch dai tét & 8 mau dinh

lang 1a nho nghién cuu.

M DI D2 D3 D4 DS D6 D7 D8

1000 bp
700 bp

200 bp

100 bp

Hinh 3.1 San pham khuéch dai viing gen matK & 8 mau giéng DLLN
M: thang DNA 100 bp, D1 - D8: cac mau giéng PLLN.
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10 kb

1500 bp
1000 bp

400 by

200 by

Hinh 3.2 San pham khuéch dai vang gen rbcL ¢ 8 mau gidng DLLN
M: thang DNA 1 kb, D1 - D8: c4c mau giong DLLN.

1000 b

Hinh 3.3 San pham khuéch dai viung gen trnH-psbA & 8 mau giéng DLLN.
M: thang DNA 100 bp, D1 - D8: cac mau giéng PLLN.

Céc san pham khuéch dai tao ra mot bang duy nhat vai kich thude khoang 700
bp (gen matK), 1.400 bp (gen rbcL) va 500 bp (gen trnH-psbA), phit hop dé thuc hién
tiép tuc bude giai trinh tu.
3.1.2.2 Su twong dong va khac biét trinh tw nucleotide cac viing gen matK, rbcL
va trnH-psbA ciia 8 miu giéng PLLN

O ving gen matK va rbcL, trinh tu nucleotide hoan toan giéng nhau 100%.
Diéu nay chang to dbi véi Polyscias fruticosa, day 1a hai ving gen c6 tinh bao ton
cao, khdng hé trg nhan dién cac mau PLLN.

Két qua so sanh bat cap cho thay ving trnH-psbA cua 8 mau khéac nhau ¢ 21 vi
tri nucleotide. Trong d6, cac vi tri 10, 20 va 31 cho thay miu DLLN D7 c6 sy dic

trung chtra Cytosine (C) khac biét so vai cac mau khac.
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Bang 3.2 Vi tri cac nucleotide khac biét trén ving gen trnH-psbA cua 8 miu giéng
DLLN

Vi tri vang gen trnH-psbA

Cé4c mau giéng dinh ling

20 31
binh lang la nho (D1) A T C
binh lang la nho (D2) C T C
binh lang la nho (D3) A C C
binh lang la nho (D4) A T C
Dbinh lang la nho (D5) A T G
Dbinh lang la nho (D6) A T C
Dbinh lang la nho (D7) C C C
Dbinh lang 14 nho (D8) A T C

Nhin chung ving gen trnH-psbA c6 su khac biét nucleotide nhiéu hon so Vi
hai vung gen matK va rbcL.

Kiém tra bang céng cu BLAST cho thay trinh ty ving matK caa 8 mau giong
PLLN c6 muc do twong ddng 100% véi hai loai Polyscias fruticosa voucher VTN993
(KX768333.1) va Polyscias balfouriana voucher Hosam00272 (KX783763.1). Boi
Vi viing rbcl cho thay ca 8 mau gibng PLLN ¢ mic do bao phi 99% va d6 twong
dong 98% véi loai Polyscias guilfoylei (U50251.1). Béi voi ving gen trnH-psbA két
qua cho thiy 8 mau gidng BDLLN ¢ d6 bao pha 92% va do twong dong 96% — 97%
véi gidng Polyscias australiana voucher Wen 10707 (JX106123.1), c6 d6 bao phi1 92%
va do tuong dong 95% — 97% voéi gidng Polyscias sp. Wen 10765 (JX106126.1), c6
d6 bao phu 83% — 84% va do twong ddng 97% — 99% vai lodi Polyscias fruticosa
(HQ220595.1).

Nhu vay, thuc hién BLAST trinh ty 8 miu gibng BPLLN ¢ céc ving matK,
rbcL, trnH-psbA cho thay cac ving gen trén cua 8 mau giéng PLLN trong nghién
ctu ¢6 sy twong dong cao voi cac loai dinh lang khac nhau trén ngan hang gen.

Tr cac két qua trén, dong BDPLLN D7 phu hop dé Iwa chon thuc hién cac nghién

ctru tao md s¢o va tao phoi ti€p theo.
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3.2 Cam wng tao mo seo va tao phoi vo tinh cady PLLN

3.2.1 Anh huéng cia nong dd 2,4-D dén sw cam &ng tao md seo ciia miu phién
|4 va cudng 14 cidy PLLN in vitro

3.2.1.1 Thoi gian hinh thanh va ty 1¢ miu tao mé seo ciia miu phién 14 va cudng
l1a cay PLLN in vitro

Bang 3.3 Thoi gian hinh thanh mé seo (NSC) va ty 1& tao md seo (%) ctia mau phién

l4 va cudng 14 cay DLLN in vitro

Nong d6 2,4-D (mg/L) (B)

Chi tiéu -
~: Loai mau (A) TB
theo doi : 0 1 2 3
(A)
Thaoi gian Ny Khéng tao
hinhthanh T enla Mo seo 21 21 23
mo seo s Khong tao
(NSC) Cuong & M6 se0 23 22 24
Tolema, | Phiéna 0,0° 933> 989" 86,7° 69,77
t g;o :O Cuéng l& 0,08 80,0¢¢ 97,8 7449 63,18
¢ © TB (B) 0,0° 86,75  98,3%  80,6°
(%)

CV =6,7%; Fa=16,3""; Fg = 613,8""; Fa+g =3,2*

Trong cung mot nhom trung binh, cdc ky tu khac nhau theo sau cdc gia tri trung binh
khdc nhau thé hién sw khdc biét c6 ¥ nghia vé mdt thong ké; *: ¢6 y nghia ¢ mirc 0,01<P <
0,05; **: rdt c6 ¥ nghia & mirc P <0,01 (S6 liéu da dwoc chuyén doi sang dang \Jx + 0,5
khi phan tich théng ké).

Két qua & Bang 3.3 cho thay mau phién 14 nudi ciy trén moi truong MS c6 bd
sung 2,4-D & ndng d6 1 mg/L va 2 mg/L tao mo seo sém nhat vao thoi diém 21 NSC.
Mau cudng 14 phat sinh md seo cham hon mau phién 1a. Mau cudng 14 nudi cay trén
moi truong MS cod bo sung 2,4-D & néng do 3 mg/L tao md s¢o cham nhét (24 NSC).
Mau phién 14 hay mau cudng 14 nudi ciy trén méi truong MS khong bo sung 2.4-D
khong c6 biéu hién hinh thanh mo seo. O n6ng do 1 -2 mg/L 2,4-D khong c6 su khac
biét, tuy nhién khi tang 1én 3 mg/L thi qué trinh tao mo seo bi tc ché.

Ty 1& trung binh tao mo6 seo & mau phién la dat 69,7% va co su khac biét so
v6i mau cubng 14. Co thé mau cudng 14 c6 két clu chit/cimg dic trung cua té bao do

vay khong tao thudn 1gi cho sy hinh thanh mé seo. Anh huong cua 2,4-D dén ty 1¢
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mAu tao mé seo cho thay khi nudi cAy mau phién 14 hay mau cudng 14 thi & ndng do
2 mg/L cho ty 1€ mau tao md seo cao nhat dat 98,3% va khac biét so véi cac néng do
2,4-D con lai. Trén moi truong khong bo sung 2,4-D & ca hai loai mau cua 1a déu
khong hinh thanh mo seo.

Két qua nay twong ty két qua ciia Lé Thién Thu va V& Thi Bach Mai (2005)
khi tao ra dugc mé seo tir 14 non in vitro trén moéi trudng MS c6 bd sung 2,4-D véi
noéng do 2 mg/L va mo seo phat trién tot nhat trén moi truong nay.

Téc dong ciia cac chat diéu hoa sinh trudng ngoai sinh dong vai trd trung tim
trong diéu hoa tin hiéu, dan dén viéc tai thiét 1ap chuong trinh biéu hién gen. Piéu
nay dan dén két qua 1a cam tmg mot loat cac qua trinh phéan chia té bao dan dén sy
hinh thanh va ting truong mo seo theo cach vo to chitc hodc ting trudng co cuc tir do
dan dén tao phoi (Dubits va cs, 1995). Két qua trong nghién ctru nay cho thiy 2,4-D
da anh huodng 1o rét téi kha nang tao mo s¢o.
3.2.1.2 Puwong kinh mé seo va trong lwong twoi ciia miu phién 14 va cudng 14 cay
PLLN in vitro
Bang 3.4 Duong kinh mo seo va trong luong twoi cia mau phién 14 va cudng 14 cay

DLLN in vitro thoi diém 60 NSC

chitiey 0@ mau Nong d6 2,4-D (mg/L) (B)
(A) 0 1 2 3 TB (A)
Puong Phién la 0,0°¢ 1,62 1,92 1,50 1,24
kinhmé Cudng la 0,0° 0,7° 0,7° 0,7° 0,58
seo (cm) TB (B) 0,08 1,17 1,34 1,14
CV = 6,5%; Fa = 89,8"; Fg = 89,2"; Fass = 10,5™
Trong  Phién 14 30,00  177,3° 219,72 82,01 127,3~
luong  Cubng la 57,32 96,00  112,7¢ 91,7« 89,48
twoi cuia TB (B) 43,7° 136,78  166,2A  86,8C
mad CV = 8,6%: Fa = 98,5™: Fs = 201,6™ Fass = 75,6™
(mg)

Trong cung mot nhom trung binh, cdc ky tu khac nhau theo sau cdc gia tri trung binh
khdc nhau thé hién s khdc biét c6 Y nghia vé mdt thong ké; *: ¢é y nghia ¢ mikc 0,01<P <
0,05; **: rdt c6 ¥ nghia & mirc P <0,01 (S6 liéu da dwoc chuyén doi sang dang \/x + 0,5
khi phén tich thong ké).
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Mau phién 14 nudi cdy trén moi trudng MS ¢ bd sung 2,4-D & cac ndong do 1,
2 va 3 mg/L c¢6 duong kinh mo seo lan luot dat 1,6 cm, 1,9 cm va 1,5 cm va ¢d su
khac biét so véi mo seo hinh thanh tir cudng 14. Trong luong mau (chu yéu 13 mé seo)
trung binh cac nghi¢m thtrc 16n hon & mau phién 14 dat 127,3 mg va c6 su khac biét
s0 v6i mo seo hinh thanh tir mau cudng 14. Mau phién 14 trén moéi trudng MS ¢ bd
sung 2,4-D n6ng dd 2 mg/L cho trong lugng md seo 16n nhét dat 219,7 mg, cb sy
khac biét so voi cac nong do con lai trong thi nghiém. Tuong tu & nong d6 2 mg/L
2,4-D trong luong mo seo cudng 14 16n nhat chi dat 166,2 mg va c6 su khéac biét so

v6i cac nong do con lai trong thi nghiém.

Hinh 3.4 M6 seo tir mau phién |4 DLLN in vitro trén moéi truong MS c6 bd sung
2,4-D véindng d6 0 mg/L (1), 1 mg/L (2), 2 mg/L (3), va 3 mg/L thoi diém 60 NSC
(1-4).
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Hinh 3.5 M6 seo tir mau cudng 14 DLLN in vitro trén méi truong MS c6 bd sung
2,4-D véi ndng d6 0 mg/L (5), 1 mg/L (6), 2 mg/L (7), va 3 mg/L thoi diém 60 NSC
(5-18).

3.2.1.3 Mau sic, ciu triic md seo & mau phién 14 va cudng 14 cay in vitro

Két qua ghi nhan cho thiy & mau phién 14 va cudng 14 tai cac thoi diém 30 -
60 NSC trén méi truong khong bd sung 2,4-D déu khong tao mo seo. Vi nong do
2,4-D tir 1 dén 3 mg/L, & giai doan 30 - 50 NSC déu cho mé seo voi mau sic va cau
tric khac nhau - tring/hoi tring, hoi vang, hoi xam; xdp, mém uét, kho bé mit.

Khi khong bd sung 2,4-D, miu phién 14 va cubng 14 vé mau sic va hinh dang
van giit nguyén. Tai cac vét cit co hién tuong héa ndu. Miu phién 14 va cubng 14 nudi

cay trén cac moi truong cd bo sung 2,4-D déu co6 hién tugng tao md seo. Giai doan
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dau sau khi cdy, mau phién 14 va cudng 14 déu c6 biéu hién hap thy méi truong, té
bao trwong 1én, mau phién 14 va cubng 14 mat dan mau xanh va chuyén sang mau
vang. O 20 NSC, miu nudi cdy trén méi truong MS ¢ bd sung 2,4-D bat dau hinh
thanh mé sco. Tur cac vét cit, té bao mé sco bat dau hinh thanh va c6 mau hoi vang,
mém, uét. Giai doan 30 - 50 NSC mé seo tang nhanh vé kich thuéc, gilr lai mo6 hoi
vang, c6 bé miat kho hon, ¢ thé day 1a loai md c6 kha niang sinh phdi cao. Sau 50

NSC, mé seo dan chuyén sang mau vang nau - biéu hién hoa gia (Hinh 3.6).

Hinh 3.6 Mo seo tir mau phién 14 cay DLLN in vitro trén méi truong MS c6 bo

sung 2,4-D v6i nong d6 2 mg/L thoi diém 50 NSC (1) va 60 NSC (2).

O nghién clru nay, sy hinh thanh loai mo6 vang, hoi khé ¢ thoi diém muon cia
qua trinh nuoi cdy tao mé seo (sau 6 - 7 tuan) kha twrong hop véi két qua nghién ctiru
ciia Truong Thi Bich Phuong va cs (2017) khi két ludn mé seo (tir gbc be 14 kich
thude 1,0 cm) chuyén sang dang ran hon, mé seo c¢6 kich thuéc 16n, nga mau vang
xanh sau 8 tudn nudi cay trén moi truong MS cé bd sung 2,4-D (1 mg/L) (trude thoi
diém 8 tuan chi ghi nhan mé seo x4p). Tuwong tu, & cudi giai doan nudi cay (sau 50
ngay), md seo ciing bat dau chyén sang mau nau nhu & truong hop nudi cay cua cic
tac gia trén (sau 10 tudn). Két qua nghién ctru ctia Bui Dinh Thach va cs (2016) ciing
cho thay mé seo cling, vang hoi xanh hinh thanh nhiéu chi sau 4 tudn nudi cay trén
moi truong MS ¢6 2,4-D (1 — 5 mg/L) va nhiéu hon so v6i méi trudng c6 NAA (1 —
5 mg/L).
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3.2.2 Anh huéng ciia 2,4-D dén sy cim rng tao mo seo ciia miu phién 14 va cudng
la cdy PLLN tir veo'n wom

3.2.2.1 Anh huéng ciia nong d¢ 2,4-D dén thoi gian va ty 18 tao mé seo ciia miu
phién 14 va cudng 14 cdy PLLN tir vedn wom

Bang 3.5 Thoi gian (NSC) va ty 1¢ tao mé seo (%) clia mau phién 14 va cubng 14 cay

PLLN tir vuon uvom & 60 NSC

Nong d6 2,4-D (mg/L) (B)

Chi tiéu theo

. Loai mau (A) TB
doi 0 1 2 3
(A)
. Khéng tao
Thoi gian Phién 14 ngta 22 22 23
. . mO Ss¢o
hinh thanh .
R . ) Khéng tao
mo seo (NSC) Cuong la . 24 24 25
mo seo
Phién 14 0,0 93,3" 97,8% 80,0 67,84
Tylémdutao  Cudngla 0,0f 53,3¢ 64,5 33,3¢ 37,8°
mo seo (%) TB (B) 0,0P 73,38 81,1~ 56,7¢

CV =6,7%; Fa =16,3""; Fg = 613,8™"; Fasg =3,2*
Trong cung mot nhom trung binh, cac ki tw khdac nhau theo sau cac gia tri trung
binh khdc nhau thé hién sw khdc biét ¢é ¥ nghia vé mdt thong ké; **: rdt ¢6 ¥ nghia & mikc

P <0,01 (S6 liéu di dwoc chuyén doi sang dang \/x + 0,5 khi phdn tich thong ké).

Mau phién 14 nudi cay trén moi trudng MS ¢ bd sung 2,4-D ¢ nong d6 1 mg/L
va 2 mg/L tao md seo sdm nhat vao thoi diém 22 NSC. Mau cudng 14 phat sinh mo
seo cham hon mau phién 14, trong d6 mau cudng 14 nudi cy trén mdi truong bod sung
3 mg/L 2,4-D tao mo s¢o cham nhét (25 NSC). Céc nghi¢m thirc khong bod sung 2,4-
D déu khong tao mo seo (Bang 3.5).

Ty 1é trung binh tao mé seo cao nhat & mau phién 14 dat 67,8% va khac biét so
v6i mau cubng 1a. Nong d6 2 mg/L 2,4-D cho ty 1é trung binh mau tao mé seo cao
nhét dat 81,1 % khac biét so vdi cac néng dd 2,4-D con lai trong thi nghiém. Mau
phién 14 nuéi cdy trén moi trudng MS bo sung 2,4-D & ndng d6 2 mg/L co ty 1é tao

mo seo cao nhat dat 97,8 %; khac biét véi tat ca cac ndng do con lai trong thi nghiém.
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3.2.2.2 Anh hwéng ciia ndng do 2,4-D dén dwong kinh md seo va trong lwong
twoi ciia miu phién 14 va cudng 14 cdy PLLN tir vrdn wom
Bang 3.6 Puong kinh mé seo, trong luong tuoi ciia mau phién 14 va cudng 14 cay

DLLN tir vudon wom thoi diém 60 NSC

Nong d6 2,4-D (mg/L) (B)

Chitieu  Loai mau (A)

0 1 2 3 TB (A)
Puong  Phién la 0,0° 1,32 1,42 1,12 0,94
kinhmé Cudng la 0,0¢ 0,7° 0,7° 0,6 0,58
seo (cm) TB (B) 0,08 1,04 1,1A 0,94
CV =5,3%; Fa=54,7"; Fs = 112,1™; Fass = 6,4
Trong  Phién l4 30,06 883 953 60,0° 68,47
lwong twoi  Cudng 14 37,0%  46,7¢¢ 57,0 45,3 46,58
ciamiu TB (B) 335¢  675%  76,2° 52,78
(mg) CV =9,2%: Fa=103,7"; Fg = 75,4™; Fass = 27,7

Trong cung mot nhom trung binh, cdc ki tw khac nhau theo sau cac gia tri trung binh
khac nhau thé hién sy khdc biét co y nghia vé mat thong ké; **: rat co y nghia o mirc P <
0,01 (S6 liéu di dwoc chuyén doi sang dang \m khi phén tich théng ké)

Két qua cho thiy duong kinh trung binh mé seo 16n hon & mau phién 1a dat
0,9 cm va c6 sy khac biét so véi mau cudng 1a. Khi xét vé anh huong cua 2,4-D cho
thiy & ba ndng do 2,4-D 1, 2 va 3 mg/L cho dudng kinh trung binh mé seo lan luot
la 1,0 cm, 1,1 cmva 0,9 cm; c6 su khac biét so vdi viéc khong st dung 2,4-D. Gitlra
bandng do trén, su khac biét khong c6 y nghia. Mau phién 14 nudi ciy trén moi truong
MS c6 bd sung 2,4-D & cac ndng d6 1, 2 va 3 mg/L cho duong kinh mé seo 16n nhat
dat 1an luot 12 1,3. 1,4 va 1,1 cm; c6 su khac biét so voi miu cudng 14 (giita ba nong
do trén c6 su khac biét khong co y nghia).

Mau phién 14 cay in vitro tao mo seo sém hon (21 NSC) mau phién 14 cay
ngoai vuon wom (22 NSC). Ngoai ra mau phién 14 cdy in vitro nudi cdy trén méi
truong MS ¢6 bd sung 2,4-D ¢ ndong d6 2 mg/L cho ty 18 tao mo seo (98,9 %) (Bang
3.3) t6t hon mau phién 14 cay ngoai vuon wom nudi cay trén moi trudng MS c6 bd

sung 2,4-D cung ndng d6 (97,8%); c6 thé do cay in vitro véi té bao & trang thai sinh
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1y duoc “tré hoa” (juvenilization) nén dap Gmg tao mo seo tot hon so v6i mo ciy ngoai
vuon uwom.

Két qua cho thay trong lwong 16n nhat & mau phién 14 dat 68,4 mg va c6 su
khac biét so v6i mau cudng 13. Anh huéng ctia 2,4-D cho thiy hai nong d6 2,4-D la
1 mg/L va 2 mg/L cho trong lugng trung binh mau 16n nhat dat 1an luot 12 67,5 mg
va 76,2 mg; c6 su khéc bi¢t so véi cac néng do 2,4-D con lai trong thi nghiém (gitra
hai ndng d trén c6 sy khac biét khong co ¥ nghia). Mau phién 14 nudi ciy trén méi
truong MS ¢6 bo sung ndng d6 2.4-D 1 mg/L va 2 mg/L cho trong lugng mod seo dat
1an luot 13 88,3 mg va 95,3 mg; c6 su khac biét so v6i mau phién 14 va cudng 14 nudi
ciy trén moi truong MS c6 bo sung 2.4-D & cac nong do con lai trong thi nghiém
(gitra hai ndng d6 trén c6 sy khac biét khong cé ¥ nghia).

So sanh s6 liéu & Bang 3.6 voi Bang 3.4 nhan thay trong lugng mo seo & Bang
3.6 chi bang 50% so v&i két qua & Bang 3.4; diéu nay cho thdy mé seo tir mau ngoai
vuon uom cé téc do ting truéng cham hon mé seo tir mau in vitro. Két qua nay co
thé do ciy ngoai vuon wom chua dugc “tré héa” con cdy in Vitro sau qua trinh “tré
hoa” nén co sirc séng cao, hon nira da quen véi diéu kién nudi cay in vitro do vay mo
seo co su phat trién nhanh hon.

Déi véi cay 14 rong thudng dung 2,4-D véi ndong do tir 1 dén 3 mg/L dé kich
thich sy hinh thanh mo se¢o. Trong lugng tuoi cia mo s¢o tang dan & néng do 2,4-D
tir 1 dén 2 mg/L va giam & nong d6 3 mg/L. Nong do auxin thap hon hodc cao hon
déu han ché su gia ting sinh khdi. Nong do auxin t6i wu s& hoat hda mot s enzyme,
dan dén tang ham luong DNA, RNA va protein gitp cho su phan chia cta té bao mo
seo dién ra nhanh hon (Taiz va Zeiger, 2002). Nong d6 auxin ngoai sinh thap hon
ndng do6 t6i uu s& 1am giam IAA ndi sinh can thiét cho su hoat héa cac enzyme lién
quan dén sy phién ma RNA. Trong khi d6, nong d6 auxin qué cao s& cam tng sinh
téng hop ethylene va sy tich liiy ethylene dui chi mot lwong nho trong binh nudi ciy
c6 thé tre ché su sinh trudng va phat trién cua nhiéu miu cay thue vat (George va cs,

2008).
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Hinh 3.7 M6 seo hinh thanh tir mau phién 14 DLLN ngoai vudn wom trén moi
truong MS ¢ bo sung 2,4-D 0 mg/L (1), 1 mg/L (2), 2 mg/L (3), va 3 mg/L thoi
diém 60 NSC (1 — 4).
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Hinh 3.8 M6 seo hinh thanh tir mau cudng 14 PLLN ngoai vuon wom trén moi
truong MS ¢6 bo sung 2,4-D 0 mg/L (5), 1 mg/L (6), 2 mg/L (7), va 3 mg/L thoi
diém 60 NSC (5 — 8).

3.2.2.3 Anh huéng ciia ndng dd 2,4-D dén mau sic, cAu triic md seo & hai loai
mau ciia 14 ciy tir vedn wom

Mau phién 14 va cudng 14 tai cac thoi diém 30 - 60 NSC trén moi truong khong
b sung 2,4-D déu khong tao mo seo; v6i cac ndng do tir 1 dén 3 mg/L & 30 - 50 NSC
nhin chung déu cho mé seo vdi mau sic va cdu trac twong tu truong hop cam ung tir
cay in vitro. Piém khac biét d& nhan thiy 1a mé seo c6 kha ning sinh phdi hinh thanh

mudn va it hon khi st dung mau tur cdy vuon wom.
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Hinh 3.9 Mo seo hinh thanh tir mau phién 148 DLLN tir vudn wom trén moi truong
MS ¢6 bo sung 2,4-D véi ndong d6 2 mg/L thoi diém 50 NSC (1) va 60 NSC (2).

Khi khéng bo sung 2,4-D thi mau sic va hinh dang ctia mau phién 13 va cudng
la van gitr nguyén, tai cac vét cat co hién twong héa nau. Tuong tu trudng hop trén,
giai doan dau sau cay mau phién 14 va cudng 1a déu co biéu hién hap thu maéi truong,
mat dan mau xanh va chuyén sang vang. Khoang 20 NSC, mau phién 14 va cudng 14
nudi cdy trén moi truong MS ¢d bd sung 2,4-D bit dau hinh thanh mé seo. O giai
doan 30 - 50 NSC mo seo tang nhanh vé kich thude. Sau 50 NSC, mo sco cling dan
chuyén sang mau vang niu.

Két qua cac thi nghiém tao mo s¢o trén cho théy diém chung 1a mé6 seo hinh
thanh c6 mau sic va cau trac khic nhau - hoi trang /trang xop, hoi vang x6p, hoi xam
mém udt; hoi vang va kho bé mat (Hinh 3.9). Céc loai mé seo Xép, w6t voi mau sic
trang/xam thudng khong c6 kha ning sinh phdi hodc c6 kha ning sinh phoi thap. Dén
cudi giai doan nudi cdy (30 - 50 NSC), ghi nhan c6 sy hinh thanh loai mé seo hoi
vang c6 két cau chac va kho hon, c6 thé day 13 loai mo seo c6 kha ning tai sinh phdi.
Vé nguyén tc c6 thé nhan sinh khéi loai mé seo nay phuc vu thi nghi¢m, nhung tranh
thuc hién trong thoi gian dai dé han ché dén muc thip nhit kha ning xay ra bién di.
Ngoai ra, cac két qua da trinh bay, sy hinh thanh mé seo tir md cay in vitro tot hon so
v6i mé tir cdy vudn wom nén chi méd seo c6 ngudn gde tir mo 14 cay in vitro c6 kha

nang sinh phoi dugc sir dung cho cac nghién ctru vé tai sinh phoi vo tinh.
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Hinh 3.10 Hai loai mau 14 in vitro ding nudi ciy va mé seo hinh thanh thoi diém
40 NSC.
1 va 2: Mdu phién ld va cuéng ld; 3 va 4 - M6 seo phién 1d va cuong ld

(gach den chi vét cdt trén mé).

Hinh 3.11 Cac loai mé seo hinh thanh thoi diém 50 NSC.

1. M6 seo hoi vang kho, co kha nang sinh phoi (vi tri miii tén); 2. Can canh mo
seo vang kho, 3. Mo seo vang xam, mém wot; 4. Mo seo trang xop; 5. Mo seo

vang xop (vi tri miii tén).
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3.2.3 Anh huéng clia nong do BA va IBA dén kha niing tao phdi vo tinh PLLN
tir mo seo

3.2.3.1 Anh huéng cia nong dd BA va IBA dén ty 1é miu céy tao phdi vo tinh
DPLLN tir mé6 seo

Bang 3.7 Anh hudng ctia ndng d6 BA va IBA dén ty 1¢ mau ciy tao phdi vo tinh (%)
DLLN tir m6 seo thoi diém 60 NSC

Nong d6 BA Nong d6 IBA (mg/L) (B)
(mg/L) (A) 0 0,1 0,5 TB (A)
0 10,0 36,7 43,3¢% 30,0¢
0,5 46,7 50,00 53,30¢ 50,08
1,0 56,70-d 63,32¢ 63,32¢ 61,178
1,5 66,72 76,7° 66,72 73,37
TB (B) 45,08 56,7A 56,7A

CV = 12,3%; Fa= 31,8**; Fg = 7,3**; Faxw = 2,9*

Trong cung mot nhom trung binh, cac ky tw khac nhau theo sau cac gia tri trung binh
khdc nhau thé hién sy khdc biét c6 Y nghia vé mdt thong ké; *: ¢é y nghia ¢ mirc 0,01<P <
0,05; **: rdt ¢é y nghia ¢ mirc P < 0,01 (S6 liéu dd dwoc chuyén doi sang dang arcsin \/x
khi phén tich thong ké).

Bang 3.7 cho thay ty 18 mau cdy tao phdi cao nhat & nong d6 BA 1,5 mg/L 1a
73,3 % va co su khac biét so vdi cac néng do BA con lai. Hai néng do IBA 0,1 mg/L
va 0,5 mg/L cho ty I¢ tao phdi cao nhat dat 56,7 %. T6 hop n6ng do BA 1,5 mg/L va
IBA 0,1 mg/L cho ty 1€ tao phdi cao nhét dat 76,7 % va co su khac biét. Trén moi
truong khong bo sung chét diéu hoa sinh trudng ciing c6 hién twong tao phoi vo tinh

tir moO s¢o, nhung ty I¢ tao phoi chi dat 10,0%.
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Hinh 3.12 Phéi vé tinh DLLN hinh thanh trén méi truong MS ¢6 b sung BA va
IBA thoi diém 45 NSC.
BA:IBA(mg/L):0:0(1);0:0,1(2);0:05(3);05:0(4);0,5:0,1(5);0,5:
0,5(6); 1:0(7);1:0,1(8);1:05(9);15:0(10);1,5:0,1(11); 1,5:0,5 (12).
3.2.3.2 Anh huwéng ciia BA va IBA dén sb phéi vO tinh hinh thanh /miu ciy

DPLLN tir mo6 seo

Béng 3.8 cho thiy c6 sy cam tng tao phdi tir mo seo trén moi trudng MS ¢
bd sung cac chat diéu hoa sinh truéng BA va IBA. Sy tuong tac giita BA va IBA dén
su tao phoi vo tinh c¢6 sy khac biét rd. Trén méi trudng khong bo sung chat diéu hoa

sinh truéng van co6 hién tuong tao phoi vo tinh.
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Bang 3.8 Anh hudng cia néng d6 BA va IBA dén sé phéi v tinh hinh thanh/mau
cAdy PLLN tir mo seo thoi diém 30 - 60 NSC

Ttl;(égdégzn Néng d6 BA Nong d6 IBA (mg/L) (B)
(NSC) (mg/L) (A) 0 0,1 0,5 TB (A)
0,0 3d 5d 37¢ 15¢
0,5 56°¢ 76" 775 698
30 1,0 1612 2712 1812 2044
1,5 1962 2932 186% 1894
TB (B) 1048 1614 1204
CV =9,3%; Fa=1415"; Fs = 10,0”; Faxs = 9,7""
0,0 4d 5d 50°¢ 20¢
0,5 71°¢ 93be 89be 848
45 1,0 1902 2762 2043 223A
1,5 227% 3252 2482 2624
TB (B) 1238 1754 1484
CV =9,2%; FA=137,7";Fs =11,6""; Fa*s = 10,0™
0,0 2¢ 5e 18d gb
0,5 42° 56¢ 48° 49¢
60 1,0 645¢ 128% 125% 1068
1,5 1832 2072 2412 2064
TB (B) 738 99AB 108A

CV =10,6%; Fa = 138,0**; Fg = 10,5**; Fa*g = 3,3*

Trong cung mot nhom trung binh, cdc ky tu khac nhau theo sau cdc gia tri trung binh
khdc nhau thé hién sw khdc biét c6 ¥ nghia vé mdt thong ké; *: c6 ¥ nghia ¢ mikc 0,01<P <
0,05; **: rdt 6 y nghia & mirc P < 0,01 (S6 liéu da dwoc chuyén doi sang dang logarit khi
phan tich thong ké)

Tai thoi diém 60 NSC, khi xét anh hudng cta BA cho thiy ¢ ndng 6 BA 1,5
mg/L cho s6 lugng trung binh phéi hinh thanh cao nhét 1a 206; c6 su khac biét so voi
cac ndng d6 BA con lai. IBA ¢ ndng do 0,5 mg/L cho sé lwong phdéi hinh thanh cao
nhat 13 108 c6 su khac biét so véi cc néng do IBA con lai. Ba to hop n@)ng do BA
1,5 mg/L vo1 IBA 0 mg/L; BA 1,5 mg/L vé1 IBA 0,1 mg/L va BA 1,5 mg/L véi IBA
0,5 mg/L cung cho sb lwvong phdi hinh thanh cao nhét dat 1an luot 13 183, 207 va 241
phdi c6 su khac biét so vai td hop cac ndong do BA con lai. Két qua ¢ cac nghiém thirc

khong xir Iy BA va IBA ciing tao phoi, nhung dat s6 lugng thap. Két qua nay phu hop
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véi két qua cua Lé Thién Thu va Vo Thi Bach Mai (2005) khi dat dugc su hinh thanh
phoi, nhung véi ty 1¢ rat thap.

Mo seo bat dau tao phoi trong giai doan tir 15 dén 20 ngay va trong giai doan
tir 30 dén 45 ngay co sy ting nhanh vé sb luong. Tuy nhién tir giai doan 45 dén 60
ngay sau céy, $6 lugng phoi thu duge giam 1o rét, mot s6 cum phoi co biéu hién hoa
nau va chét. Két qua cho thdy BA 1a cytokinin c6 anh hudng rd rét dén sy tao phdi vo
tinh cta cay dinh ling 14 nho, véi mic nong d6 BA cao di cho sé lugng phoi nhiéu
hon. Nong d6 BA 1,5 mg/L di cho két qua tao phdi tot nhat & thoi diém 30 - 60 NSC.
Nong do auxin IBA cao nhét 0,5 mg/L cho két qua tao phéi tét. Tuy nhién chi nén
duy tri nudi cdy dén 45 ngay dé tranh that thu phoi khi nuéi cdy trong thoi gian dai
hon.
3.2.4 Anh hwéng ciia nong @ BA va NAA dén kha ning tao phéi vo tinh PLLN
tir mo seo
3.2.4.1 Anh huéng ciia nong do BA va NAA dén ty 1¢ tao phdi vo tinh PLLN tir
mo seo
Bang 3.9 Anh hudng cia ndng dd6 BA va NAA dén ty 1é mau cdy tao phoi vo tinh
(%) PLLN tir md seo thoi diém 60 NSC

Nong do BA Nong d6 NAA (mg/L) (B)

(mg/L) (A)
0 0,1 0,5 TB (A)
0 10,0° 50,0° 53,3% 37,8°
0,5 53,3% 53,3% 56,72 54,48
1,0 63,3 66,720 66,7 65,648
15 66,72 80,02 70,0 72,2
TB (B) 48,38 62,5 61,7~

CV =13,6%; FA=17,9"; Fe =7,4""; Faxs = 3,8™

Trong cung mot nhom trung binh, cdc ky tw khac nhau theo sau cdc gia tri trung binh
khdc nhau thé hién sw khdc biét rat cé y nghia vé mdt thong ké; **: rdt cé y nghia ¢ mirc P
<0,01 (S6 liéu dd dwoc chuyén doi sang dang arcsin \/x khi phdn tich thong ké).

Béng 3.9 cho thay ty 1¢ tao phodi cao nhat & nong d6 BA 1,5 mg/L dat 72,2%.

Khi xét dén anh huong cia NAA, hai nong do NAA 0,1 mg/L va 0,5 mg/L déu cho
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ty 18 tao phoi dat 1an luot 14 62,5% va 61,7%. T6 hop ndng d6 BA 1,5 mg/ L voi NAA
0,1 mg/L cho ty 1¢ tao phoi cao nhat 12 80,0%. Trén moéi trudng khong bd sung chat
diéu hoa sinh trudng ¢ hién tuong tao phoi vo tinh véi ty 18 tao phoi 1a 10,0%. So
sanh sb liéu & Bang 3.9 voi Bang 3.7 thi sé liéu Bang 3.9 cho thdy ty 1é tao phoi
cao hon.

Dénh gia kha ning tao phéi tir mé seo cho thiy trén méi trudng c6 BA va NAA
phéi vo tinh tao ra véi sé lwong nhiéu hon va mirc d6 tang trudng phdi ciing tét hon
sau 45 ngay nudi cdy (Hinh 3.13). Do vay dén cudi giai doan nudi cay (60 NSC), tai
sinh phdi & to hgp BA va NAA t6t hon ¢ t6 hop BA va IBA & ca hai chi tiéu sé lugng
phdi/mau va ty 16 miu ciy sinh phoi. Theo nghién ctru ndy, auxin ndo pht hop hon

1a do quy dinh boi kiéu gene ciy trong - & day 1a auxin NAA thich hop véi DLLN.

Hinh 3.13 Phoi v6 tinh DLLN hinh thanh trén méi truong MS ¢ b sung BA va
NAA thoi diém 45 NSC.
BA:NAA (mg/L): 0:0(1); 0:0,1(2);0:0,5(3);,0,5:0(4),;0,5:0,1(5),0,5:0,5
(6); 1:0(7);1:0,1(8);1:0,5(9);15:0(10); 1,5:0,1(11); 1,5:0,5(12).
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3.2.4.2 Anh huwéng ciia nong d9 BA va NAA dén s6 phéi vo tinh hinh thanh/miu
cAy PLLN tir md seo

Bang 3.10 thé hién két qua anh huong ctia BA v NAA dén qua trinh tao phoi
vo tinh tr mo seo ¢d sy khac bi¢t rd. Co su tuong tac gitra BA va NAA dén sy tao
phoi vo tinh.

Tai thoi diém 45 NSC, khi xét dén anh hudng ciia ndong do BA cho thdy & ndng
d6 BA 1,5 mg/L cho s luong trung binh phdi hinh thanh cao nhét 1a 336 phéi. Khi
xét dén anh huong cia NAA thi thly NAA & nong do 0,1 mg/L cho sb luong trung
binh phéi hinh thanh cao nhat dat 269 phoi; To hop néng do BA 1,5 mg/L va NAA
0,1 mg/L cho sb lugng phoi hinh thanh cao nhét véi sb luong dat 549 phoi, co sy
Khac biét so vdi cac néng do BA va NAA con lai trong thi nghiém.

Bang 3.10 Anh huong ciia nong d6 BA va NAA dén sd phéi vo tinh hinh thanh/mau
cAdy PLLN tir m seo thoi diém 30 - 60 NSC

Thoi diém  Nong do Nong d6 NAA (mg/L) (B)
theo ddi  BA (mg/L)
(NSC) (A) 0 0,1 0,5 TB (A)
0 59 15f 86¢ 35P
0,5 95de 1550 120°¢ 123¢
30 1,0 1770 2382 1780 1988
1,5 248¢ 4442 286% 334A
TB (B) 1308 2137 168~
CV =7,6%; Fa = 116,8**; Fg = 18,8**; F asg = 13,7**
0 5e 15¢ 08P 39¢
0,5 178P 2272 1882 1988
45 1,0 2432 2872 2582 262A8
1,5 2672 5492 2982 3367
TB (B) 1738 2697 2117
CV = 9,2%; Fa = 85,9%*; Fg = 9,4**; Fasxg = 9,1%*
0 44 109 46" 20°
0,5 47 672°¢ 51Pc 558
60 1,0 g2ac 9ga-° 932 9248
1,5 116%°¢ 1732 1452 1447
TB (B) 628 87~ 844

CV =12,5%; Fa = 47,1**; Fg = 6,1**; Fag = 4,3**
Trong cung mot nhom trung binh, cdc ky tw khdac nhau theo sau cdc gia tri trung
binh khdc nhau thé hién su khdc biét rat c¢6 y nghia vé mdt thong ké; **: rdt ¢6 y nghia ¢
mite P <0,01 (S6 liéu da dwoc chuyén doi sang dang logarit khi phén tich thong ké).
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Tai thoi diém 60 NSC, khi xét dén anh hudng ciia ndong do BA cho thdy & nong
d6 BA 1,5 mg/L cho s6 luong trung binh phéi hinh thanh cao nhit dat 144 phdi, c6 su
khac biét so v6i cac ndong d6 BA con lai trong thi nghiém. Khi xét vé& anh hudong cta
NAA cho thiy NAA ¢ ndng d6 0,1 mg/L cho s6 lwong trung binh phéi hinh thanh cao
nhét dat 87 phoi va c6 su khac biét so vdi cac néng do NAA con lai. T6 hop néng do
BA 1,5 mg/L va NAA 0,1 mg/L cho s lugng phdi hinh thanh cao nhét véi s6 luong 12
173 phdi va c6 su khac biét so voi cac ndng dd BA va NAA con lai trong thi nghiém.

Két qua & Bang 3.8 va 3.10 cho thay s6 phoi dat duoc t6i da & thoi diém 45 NSC.

Két qua thi nghiém cho thdy mé seo nudi nhan trén méi truong MS cé bd sung
BA va NAA ciing tao duoc phdi. Piéu nay ciing trong ty nhu nghién ctiru cia Huynh
Thi Pan San va V& Thi Bach Mai (2009) di nudi cdy mé seo 1a ciy Ha tha 6 do6 trén
moi truong MS bd sung NAA va BA, sau 8 tudn nudi ciing di tao dugc nhitng té bao
c6 kha nang sinh phoi. Su két hop giita BA va NAA cho két qua tao phdi t6t hon su
két hop giita BA va IBA. Khi c6 sy két hop giita BA va NAA, md seo c6 kha ning
tao phoi vo tinh twong tu nhu tao phdi & ciy M6 qua (Lé Hong Giang va Nguyén Bao
Toan, 2011).

Su két hop giita cytokinin va auxin c6 kha ning thiic ddy qua trinh cam tng
tao phoi. Cac két qua trong nghién ctru cho thay cytokinin 1a chat diéu hoa sinh truong
can thiét cho su tao phéi ¢ cdy PLLN, BA c6 tac dung kich thich su ting truong té
bao cing voi sy cd mit cia IBA trong moi trudng ¢ ndng d6 thap. Komamine va cs
(2005) cho rang ndng d6 auxin cao la can thiét cho sy cam tng hinh thanh phoi, song
dé phoi tiép tuc phat trién thi auxin can ndng do thap hon hodc trong mot sb truong
hop phai loai bo hoan toan auxin khoi méi trudng nudi cay. Sharp va cs (1980) ghi
nhan rang auxin cam tng tao phoi cua té bio md seo hodc huyén phu té bao, nhung
chinh né lai 1am cho nhitng té bao dugc cam ng ndy ngimg phan chia. Két qua nghién
ctru tao phdi vo tinh ¢ cdy DLLN phu hop v6i cadc nhén dinh néu trén. M6 seo cay
DLLN cho két qua tao phéi tét trén moi truong MS bo sung auxin ¢ nong do thap
cung vdi sy c6 mat cia BA.

Mo seo nudi cdy trén moi trudng khong bo sung chat diéu hoa sinh truéng van

c6 hién tuong tao phoi. Dicu nay twong ty voi nghién ctru cia Lé Thién Thu va Vo
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Thi Bach Mai (2005) di tao duoc phdi trén moi truong khong b sung chat didu hoa
sinh trudng. Sliwinska va cs (2008) cling da tao thanh cong phdi vo tinh cay dinh lang
1a to/dinh lang rang (Polycias filicifolia) khi nudi cy trén méi trudng long 1/2 MS
khong c6 chit diéu hoa sinh truéng. Mo seo trén méi trudng ¢ bd sung auxin & ndong
d6 cao/auxin manh khi duoc chuyén sang méi trudng khong cé bo sung chat diéu hoa
sinh trudng thuc vat hodc moi truong c6 bd sung auxin ndng dod thap hon/auxin yéu
thuong c6 cam ng sinh phoi vo tinh. Truong Thi Bich Phugng va cs (2017) da ghi
nhan duoc sy hinh thanh nhiéu cum té bao dinh ling Polyscias fruticosa phét sinh
phéi vo tinh va ré khi nudi cay huyén phu té bao (sau 12 tuin) trong méi trudng 16ng
MS chi b sung auxin c6 hoat tinh thap hon - NAA (1,5 mg/L) so véi auxin c6 hoat
tinh cao 2,4-D (1,5 mg/L, chi nhan duoc sinh khdi té bao).

Két qua thi nghiém tao phoi vo tinh dung hai loai to hop chit diéu hoa sinh
truong BA két hop IBA va BA két hop NAA noéi trén cho thiy c6 diém chung 13 déu
ghi nhén dugc cac dang phat trién khac nhau cua phoi tuan tu tur phoi dang cau, dang

tim, dang thuy 16i (torpedo) dén dang c6 hai cuc.

Hinh 3.14 Sy khéc biét vé kha ning sinh phdi tir mé seo dugc hinh thanh trén moi
truong MS c6 BA két hop véi IBA va BA két hop véi NAA thoi diém 30 NSC.

(1) M6 seo c6 kha ndng tdi sinh phéi ding nuéi cdy; (2) Mo seo & giai doan ddu
ciia sy tdi sinh phéi véi nhiéu phéi dang cau; (3) S khdc biét vé sé phéi va sw phdt
trién ciia phéi tdai sinh trén méi truong c6 1,5 mg/L BA két hop 0,1 mg/L 1BA va (4)
phéi tdi sinh trén méi trwong cé 1,5 mg/L BA két hop 0,1 mg/L NAA
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Déi véi thye vat noi chung va mot sb loai ciy thude ho Sam noi riéng thi moi
truong MS ¢6 bo sung 2,4-D (1 - 3 mg/L) 1a mdi truong thudng dugce str dung dé tao
mo seo (Kim va cs, 2006; Kharwanlang va cs, 2016) theo con dudng phat sinh co
quan (organogenesis pathway) hodc con duong sinh phoi v tinh (somatic
embryogenesis). Dé tao phéi tir mo seo, str dung két hop loai auxin (c6 hoat tinh sinh
1y yéu hon 2,4-D) véi cytokinin thuong 1am ting hiéu qué phat sinh phdi vo tinh gian
tiép hodc truc tiép, cu thé 1a bo sung thém kinetin/BA (0,25 - 5 mg/L) vao mdi trudng
da lam tang ty 1€ sinh phoi ¢ loai Panax pseudoginseng (Kharwanlang va cs, 2016);
MBoi trudng tao phdi ¢ bd sung BA (0,1 mg/L) va NAA (0,5 mg/L), c6 hoic khong
6 2,4-D (0,5 mg/L) duoc két luan 1a thich hop cho sy hinh thanh phéi vé tinh tir mo
seo sam Triéu Tién Panax ginseng (Tang, 2000).

Hinh 3.15 Mot s6 dang phat trién khac nhau cua phéi vo tinh DLLN

(1) Giai doan phéi dang cau; (2) Giai doan phéi dang tim; (3) Giai doan phéi dang

thity 16i; (4) Giai doan phéi phdn cwe mdam va ré.
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Két qua tac dong tich cuc ciia mdi truong MS bd sung 2,4-D dbi vé6i su hinh
thanh mo seo ciing nhu BA két hgp IBA/NAA dbi v6i sy hinh thanh phoi DPLLN ¢
nghién ctru nay déu pht hop v6i két qua nghién ctru ciia cac tic gia néu trén.

3.2.5 Anh huéng ciia loai va ndong dd dwong (sucrose, fructose, glucose, maltose)
dén kha niing tao phdi vo tinh PLLN

3.2.5.1 Anh huéng ciia loai va nong do dwong khac nhau dén ty 1¢ miu cay tao
phdi v6 tinh PLLN tir mé seo

Bang 3.11 Anh hudng cta loai va ndng d6 duong Khac nhau dén ty 1¢ mau cay (%)
tao phoi vO tinh PLLN tir mo seo

Nong do Loai duong
. B (A)
duong (g/L) Su. Glu. Fru. Malt.
10 68,34 63,24 68,3¢d 59,54 64,9¢
20 70,1b¢  68,3¢d 70,1b¢ 68,3¢d 69,5¢
30 77,5 70,1bc 77,50 70,1b¢ 75,38
40 90,88 77,5P 77,50 70,1b¢ 80,3~
50 89,62 77,5° 77,5° 70,1P¢ 79,978

TB (B) 80,8~ 72,25C 7498 68,6
CV=8,0% Fa=20,8" Fg=26,3" Fas=2,3"

Trong ciing mot nhém gid tri trung binh, cdc s c6 cung ky ti di kém thé hién su khdc
biét khong c6 y nghia thong ké. ns: khéng khdc biét; *: ¢é Y nghia & mirc 0,01<P <0,05; **:
rdt ¢ ¥ nghia & mikc P <0,01 (S6 liéu dd dwoce chuyén doi sang dang arcsin \/x khi phan
tich thong ké).

Tai thoi diém 45 NSC, dbi v6i yéu td loai dudng cho thdy dudng sucrose cho
két qua tot nhat dat 80,8% ty 1¢ tao phdi va duong glucose, duong maltose thap hon
lan lugt dat 72,2% va 68,6%. O yéu té ndong d6 dudng, 40 g/L va 50 g/L cho két qua
vé ty 18 tao phdi tt nhat lan luot dat 80,3% va 79,9% trong khi d6 thdp hon & ndng
do 10 g/L va 20 g/L chi dat lan luot 13 64,9% va 69,5%. Su tuong tac gitra duong
sucrose voi ndng do 40 g/L va 50 g/L cho két qua tao phdi tot nhat dat 1an luot 90,8%
va 89,6%.

Loai duong (sucrose, glucose, fructose, maltose) va néng do su dung cé vai

tro quan trong doi voi sinh trudng cuia mo t€ bao nudi cay in vitro ndi chung, vai tirng
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giai doan phat trién khac nhau ctia phéi vo tinh tir thoi diém phat sinh dén khi trudng
thanh (maturation) (Hassan va Taha, 2012; Businge va cs., 2013) va phu thudc
nghiém ngit vao loai/kiéu gene thuc vat dung nghién ctru (Yancheva va Roichev,
2005). Kulkami va Bapat (2013) cho biét maltose 13 loai dudng thich hop nhit dé duy
tri nudi cay huyén phu té bao c6 kha ning sinh phoi cia chudi Musa (kiéu gene Rajeli
AAB), nhung d6i v6i nuéi cdy té bao cay nho, sucrose lai 14 tic nhan thich hop trong
tao cam (mg va phat trién mé seo ¢ kha ning sinh phoi (Yancheva va Roichev, 2005).
Déi véi tao phdi vo tinh tir mo seo 14 mam phdi hop tir siam Panax ginseng - loai ciing
ho v6i PLLN, glucose dugc két luan 1a thich hop nhat (Tang, 2000).

Nong d6 duong tir 20 - 50 g/L 13 thich hop duoc st dung phd bién vi vira dap
ing cung cap nang lugng va tao cin bang ap suat tham thdu cho mo té bao nudi cay.
Nhut DT va cs (2012) cho thdy 40 - 50 g/L sucrose tao ty 1& sinh phoi vo tinh tbt, cao
nhat (86,7%) & truong hop 50 g/L, tir md seo sim Ngoc Linh (Panax vietnamensis);
nguoc lai, glucose va fructose dugc cho 1a khong phu hgp. Cunha va Fernandes-
Ferreira (1999) két luan 40 g/L glucose/fructose thich hop ddi v6i nudi cay tao phoi
v0 tinh cdy Lanh (flax) Linum usitatissimum, nhung sucrose lai c6 tac dong nguoc lai

- ngan can qua trinh cdm Ung va phat trién ctia phoi.
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3.2.5.2 Anh huéng ciia loai va ndng do dwong khic nhau dén soé phdi vo tinh
hinh thanh/miu ciy PLLN tir mé seo
Bang 3.12 Anh hudng cia loai va ndng d6 duong khic nhau dén sé phoi vo tinh hinh

thanh/mau cdy DLLN tir mé seo thoi diém 30 - 60 NSC

Thoi diém Néng do Loai duong
theo doi duong (g/L) Su Glu Fru Malt TBA
(NSC) . . . .
10 82,0 74,09 483! 59,3M 65,95
20 112,0% 103,3% 75,7t 79,01 92,5P
30 133,3° 121,7°¢  93,3%9 93,3¢°f 110,2¢
30 40 171,0° 136,3° 118,00¢  119,3*¢  136,2A
50 119,6>¢ 117, 7°¢  110,3% 131,3% 119,78
TB (B) 123,6% 110,68 88,9¢ 96,5¢
CV =7,5%:; Fa=57,0"; Fg = 140,0” ; Fas = 5,7
10 115,0"  107,0™ 91,3' 100,3" 103,4°
20 153,3%¢  137,0° 102,7M 110,7" 125,9¢
45 30 170,3  161,3>¢ 129,77 134,7¢f 149,08
40 287,02 179,0° 158,0% 152,7¢¢  194,2A
50 161,79 1520  1457%f 165,09 156,18
TB (B) 177,54 147,38 132,7¢ 125,5¢
CV =5,4%; Fa=129,4" : Fg= 226,9™ Fag = 29,7
10 97,0M 88,3 72,3 83,7" 85,3°
20 136,3%f 117,01 87,0" 96,7 109,3¢
50 30 153,7¢ 143,09 112,39 118,79 131,98
40 196,02 159,0° 141,7%¢  137,3°¢ 158,57
50 141,009 1353 128,749 148,79 138,48

TB(B) 1449  1285%  1084°  117,0°
CV =6,6%; Fa=34,3";Fg=139,2"; Fag = 57"

Trong cling mot nhém gid tri trung binh, cdc s6 c6 cing ky tw di kém thé hién su khdc
biét khéng cé y nghia thong ké. ns: khéng khdc biét; *: ¢é y nghia & mire 0,01<P <0,05; **:
rdt ¢6 y nghia ¢ mike P <0,01.

Tai thoi diém 60 NSC, trong sb cac loai dudng cho thiy duong sucrose cho
két qua tot nhat dat 144,9 phoi trong khi dudng fructose va duong maltose déu thap
hon 14n luot dat 108,4 phoi va 117,0 phoi. O yéu té néng d6 duong, 40 g/L cho két
qua tot nhat dat 158,5 phoi va thap nhat § nong do 10 g/L chi dat 85,3 phoi. Su tuong
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tac gitra dudng sucrose voi nong do 40 g/L cho két qua tot nhat dat 196,0 phoi. Tir
45 NSC dén 60 NSC, s phoi bat dau giam khi cac cum phdi bat dau hoa nau va chét.
Qua d6 cho thy, khi st dung dudng sucrose v6i nong do 40 g/L cho két qua tét nhat,
thich hop dé nudi cdy ting s lugng phoi.

Két qua nghién ctru & trudng hop DLLN cho thiy 40 g/L sucrose 14 ndng do
thich hop d6i voi sy hinh thanh va phat trién phoi vo tinh xét & ca hai chi tiéu ty 18
mAu tao phdi va sd phoi/mau. Glucose va fructose déu co tic dong kém hon dén kha
ning cam mg tao phoi. Két qua nay phu hop vai thuc tién nghién ctru vé anh hudng
cua loai va nc“mg do duong dén nudi céy md té bao trén nhiéu loai thuc vat khac nhau

nhu da néu trén.

Hinh 3.16 Cum phdi v6 tinh DLLN hinh thanh trén moi truong MS + BA 1,5 mg/L

+NAA 0,1 mg/L ¢6 b sung duong sucrose (1), glucose (2), fructose (3), maltose
(4) v6i cac nong d6 khac nhau thoi diém 45 NSC
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3.3 Nhén phéi vo tinh, tao phéi truwéng thanh va tao cay tir phdi vo tinh PLLN
3.3.1 Anh hwéng ciia trong lwgng mo phéi nudi cay ban dau va téc do lic dén su
gia ting sinh khoi md phéi vé tinh trén hé thong nudi cy léng lic

Béng 3.13 cho thay khi nuéi mo phoi trén hé théng nudi cdy long lic, trong
luong phoi nudi cdy ban dau anh hudng dén sinh khdi mé phéi tao ra. Bén canh d6
anh hudng cua tc d6 lic dén kha ning ting sinh mo phdi cling rd rét. Tuy nhién, anh
huong cia sy twong tac giita trong lwong MO phdi nudi cdy ban dau va toe do lic dén
sinh khdi mo phoi c6 su khac biét khong c6 ¥ nghia.
Bang 3.13 Anh hudng cua trong lwong md phdi nudi cdy ban dau va tdc do lac dén

su gia tang sinh khéi ctia md phoi vo tinh DLLN (g) trén hé théng nudi cdy long lac

Thoigian  Trong lwong md phoi Tbc d6 lac (vong/ phat) (B)
theo dbi nudi ciy ban dau
80 100 120 TB (A)
(NSC) @) (A)
0,5 0,5 0,6 0,7 0,68
1,0 1,0 1,1 1,0 1,0~
10 TB (B) 0,7 0,97 0,0A
CV =125%:; FA=64,8": Fs =8,5"; Fasg =1,5"
0,5 1,0 1,6 2,1 1,68
1,0 2,9 4,2 4,2 3,84
20 TB (B) 2,08 2,0A 3,08
CV =9,3%; FA=344,7";Fs = 38,9 F asg = 3,2™
0,5 2,5 4,1 3,5 3,38
1,0 52 7,5 6,2 6,3*
30 TB (B) 3,8 5,8 4,98

CV =8,17%; Fa=258,7"; Fg = 37,2""; Faxg = 1,7"

Trong cling mot nhém gid tri trung binh, cdc s6 c6 cing ky tw di kém thé hién sw khdc
biét khéng cé y nghia thong ké. *: ¢6 y nghia & mirc 0,01<P <0,05; **: rdt c6 y nghia ¢
mitc P <0,01; ns: khéng cé y nghia thong ké.

Tai thoi diém 30 NSC, trong lwong md phoi nudi ciy ban dau 1,0 g dd lam gia
tdng nhiéu nhét va dat 6,3 g; ¢o su khac biét rd so vai trong Iwgng mo phoi nudi céy

ban ddu 0,5 g. Toc d6 lic 100 vong/ phut da lam gia ting trong lwrong nhiéu nhét dat
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5,8 g; co su khac bi¢t so véi cac tde do lic con lai. Trong lugng M0 phoi nudi céy ban
dau 1 g va tdc do lac 100 vong/ phut da 1am gia ting trong lugng nhidu nhét véi trong
lugng tang sinh dat 7,5 g.

Bang 3.14 Anh hudng cua trong lwong md phdi nudi cdy ban dau va toc do lic dén

hé s6 nhan sinh khdi mo phoi vo tinh DLLN trén hé thong nuéi cy long lac

Thoigian  Trong lugng mo Téc dd lac (vong/ phat) (B)
theo ddi  phdi nudi cay ban
(NSO) 0@ () 80 100 120 TB (A)
0,5 2,0 2,2 2,4 2,2
10 1,0 0,8 2,1 2,0 2,08
TB (B) 1,08 2,07 2,0A
CV=76%;FAa=9,1"Fs=6,4"; Faxs = 1,0™
0,5 3,1°¢ 4,3b 5,32 4,8A
20 1,0 3,9° 5,22 5,22 4,28
TB (B) 3,58 4.7 5,0
CV =6,71%: FA=17,2" Fs = 54,2 Fass = 4,7
0,5 59 9,1 8,0 7,7
30 1,0 6,2 8,5 7,2 7,3
TB (B) 6,1C 88" 7,68

CV =7,7%; FA=1,6™; Fg = 34,6"; Faxg = 1,3™

Trong cling mot nhém gid tri trung binh, cdc s6 c6 cing ky tw di kém thé hién sw khdc
biét khéng c6 y nghia thong ké. *: ¢6 y nghia & mirc 0,01<P <0,05; **: rdt c6 y nghia ¢
mitc P <0,01; ns: khéng cé y nghia thong ké.

Béng 3.14 cho thay khi nudi nhan mo phoi vo tinh trén hé thong nudi cdy long
lac thi toe d6 lac co anh hudng rd dén hé sé nhan md phoi. Trong lugng md phoi nudi
ciy ban dau c6 anh huong rd dén hé s6 nhan mé phoi.

Tai thoi diém 30 NSC, véi trong lwong mo phoi nudi ciy ban ddu 0,5 g di cho
hé s6 nhan M phdi cao nhat dat 7,7 1an; c6 su khac biét so voi trong luong mod phoi
nudi cdy ban dau 1g. Téc d6 lic 100 vong/phut cho hé sé nhan sinh khi mé phdi cao
nhat dat 8,8 1an; c¢6 su khac biét so véi cac toc d6 lac con lai. Véi trong luwong mo
phoi nudi cdy ban dau 0,5 g va téc do lac 100 vong/ phit dd cho hé sé nhan cao nhit

dat 9,1 lan.
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Hinh 3.17 M6 ph6i vo tinh DLLN trén hé théng 1ong lac thoi diém 30 NSC.

Nhu vdy nudi cay 1ong lic di cho hiéu qua tdt trong viéc ting sinh md phoi v
tinh DPLLN. M6 phdi phat sinh nhiéu hinh thai khac nhau va lién tuc tao phéi tht cap.
O tdc @6 lac 100 vong/phit va 120 vong/phat cung cap khong khi hoa tan va dinh
dudng ddng nhat gitp phdi phat trién tét, tuy nhién & toe do lic 120 vong/phut phoi
c6 hién tugng nhanh héa nau va dung dich nudi céy héa duc. O tde do 1ac 80 vong/
phit mo phodi c6 mau vang ddm va hoa gia nhanh chéng so véi hai tée do trén. Vi
khdi md phoi nudi cdy ban dau 1 g giap md phoi nhanh chéng dat diéu kién mat do
t6i han va bat dau chu ky sinh truong sém hon. M@ phéi v6 tinh ting sinh cham &
giai doan tu 0 dén 10 NSC vi mat do con thép va dang dan tang sinh dé dat diéu kién
mat d6 toi han bit ddu chu ky sinh truong. Giai doan tir 10 dén 20 NSC mét d6 co sur
tdng nhanh chong va dat dén mat do t6i han tao diéu kién tdt cho viée tang sinh mo
phoi. Giai doan tir 20 dén 30 NSC, md phdi van ting sinh nhanh tuy nhién mé phoi
dan chuyén sang mau vang sim va hoa gia.

Trong qué trinh nuéi 16ng lic theo thoi gian trong diéu kién thich hop, mé seo
dan thoai hoa, phéi so cip (primary) lién tuc tao phéi thir cip (secondary) dan dén
hinh thanh luwong 16n cum phéi (multiple/poly-embryos) theo co ché tao phoi bat dinh
(adventitious embryogenesis) (Hinh 3.19). Thyc té nghién ctru cho thiy, sau khoang
3 thang nudi cay, san pham nhan duoc toan 1a sinh khdi phoi, khong con md seo. San

pham phdi ndy phuc vu cho nghién ciru nudi nhan sinh khéi bang hé théng bioreactor.
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-

NSC

Hinh 3.19 Ph6i vd tinh DLLN nudi ciy trén hé théng long lac thoi diém 30 NSC

(1) Vat liéu cum phéi so cdp giai doan 20 NSC diing nudi long ldc, (2) Cdn canh cum
phdi nudi giai doan 20 NSC (10X), (3) S hinh thanh phéi thir cdp tir phéi so cdp
(mili tén chi vi tri phéi thir cdp) véi phéi hinh thanh trén khdp co thé phdi, (4) trén
than phdi, (5) trén phan ngon va than phéi, (6) trén phan thdn va ré phéi va (7) chi
trén phan ngon ciia phéi (chup dwdi kinh hién vi soi néi véi do phéng dai 20X).
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Sinh truéng mo té bao trong qua trinh nudi léng lac chiu anh hudng boi hai
yéu to quan trong 13 trong luong twoi md té bao nudi cdy ban dau (inoculum
size/density) va su thong khi (aeration) nho téc d6 lac/khudy. Theo nhiéu tai liéu, sinh
khéi tuoi mé té bao nudi ciy ban dau thich hop dao dong tir 0,05% dén 2% w/v (cy
0,5 g - 20 g sinh khdi/L mai trudng). Lién quan dén tao phoi vo tinh, Guillou va cs
(2018) da str dung 2% sinh khdi twoi mé seo sinh phoi dé tao huyén phu té bao va
cling két luan 5% sinh khdi huyén phu té bao 1a thich hop dé tao phoi vo tinh cay ca
cao (Theobroma cacao) qua nudi ciy 1ong lic dung binh tam giac loai 250 mL. Sinh
khéi phéi nudi cdy ban dau 1,25% (1 g) 1a thich hop & nghién ciru nudi phoi long lic
DLLN nay co ban phu hop véi thuc tién nghién ctru chung & linh vuc nay.

3.3.2 Anh huéng ciia toc dd suc khi dén s gia ting sinh khoi phdi vo tinh PLLN
nhén nudi bing bioreactor

Bang 3.15 Anh hudng cua toc d6 suc khi dén su gia ting sinh khoi (g) va hé s6 nhan
sinh khéi phéi vo tinh DLLN (lan) thoi diém 30 NSC

Toc do suc khi (mL/phut) 400 600 800
Sinh khoi ph6i sau nudi cay (g) 196,7° 214,62 191,5°
Hé sb nhan sinh khéi phéi (1an) 21,0° 2292 20,40

CV=39% F=73"

Trong cung mot hang, nhitng gia tri theo sau co cung ky tw sw khac biét khdng cé y
nghia trong thong ké; *: ¢6 y nghia ¢ mirc 0,01<P <0,05

O thoi diém 30 NSC, cac bioreactor chira nhiéu bot khi nén thi nghiém thu chi
tiéu mot 1an va dung lai. Két qua & thoi diém nay cho thiy téc d6 suc khi 600 mL/
phdt cho trong luong tuoi ciia phdi va hé s6 nhan sinh khbi phoi dat cao nhat 1an luot
la 214,6 g va 22,9 1an so v6i cac nghiém thirc con lai. Nhu vay, qua thi nghiém trén,

tdc do suc khi 600 mL/phut 1a thich hop nhat cho su gia ting sinh khbi phoi.
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Hinh 3.20 Nu6i nhan phéi v6 tinh DLLN bang hé thong bioreactor suc khi
(1) Cdc bioreactor thoi diém méi cdy phéi; (2) Céc bioreactor nudi phoi thoi diém
30 NSC (tir trdi qua phdi cé toc @ suc khi lan lwot la 400 mL/phit, 600 mL/phiit va
800 mL/phut).

Hinh 3.21 Phéi vo tinh DLLN thu duoc qua nudi cay bang bioreactor
thoi diém 30 NSC.

Tuong tir trudng hop nudi 10ng lac, trong lugng mo té bao dung trong nghién
ctru nudi bang hé thdng bioreactor thuong dao dong trong khoang 0,05% - 2% wiv
(0,59 -20 g/L). Ddi v6i bioreactor hiéu qua nudi céy con phuy thudc vao tdc dd suc
khi, dao dong tir 0,1 vvm dén 1 vvm (lit khong khi/lit méi trudng/phut) tiy theo loai,
kich ¢@, cAu tric, mat do vat liéu nudi céy, thoi diém can tang cuong suc khi. Két qua
cong bd cua Ducos va cs (2007) cho thdy 0,5 g sinh khi t& bao sinh phéi ca phé
Robusta (Coffea canephora) thich hop cho nuéi cay tao phdi vo tinh dang thuy 16i
bing hé thdng bioreactor c6 canh khudy (stirred) va 1 g thich hop ddi voi nuéi ciy
tao phoi ca phé Arabica (Coffea arabica F1) dang c6 2 14 mam bang bioreactor ngap
chim tam thoi (TIB - Temporary Immersion Bioreactor) RITA®. Trong lugong 5 g 1a
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phtt hop cho nudi ciy phat trién sinh khéi mo seo sinh phoi bang bioreactor dang cau
¢c6 suc khi (0,1 vvm) dung cho tao phdi vo tinh, tao choi tir phoi Allium (Wua va cs,
2015). Téc do suc khi 0,8 vvm va 0,5 vvm thich hop ddi véi nudi ciy ré to
Hyoscyamus niger (Jaremicz va cs, 2014) va ré bat dinh Talinum paniculatum
(Manuhara va cs, 2015) bang bioreactor suc khi. Cac thong s6 vé trong luong mé cay
ban dau va toc do suc khi da dugc xac dinh & nghién ctru trén DPLLN nay tuong hop
v6i két qua ciia cac tac gia néu trén.

Két qua nghién ctru nhan phdi thanh cong bang phwong phap nudi 1ong lic va
bang bioreactor v6i hé sb gia ting cao cho thay sinh khdi phoi nhan duoc cha yéu co
két cau cum (cluster). Két qua nay tao tién dé quan trong cho nghién ctru nudi nhan
phéi quy mé 16n sau nay phuc vu nhan giéng, tach thu hop chat thir cap va mot sd
nghién ctru khac (bién nap gene).

3.3.3 Anh huéng ciia ndng d9 kinetin va IBA dén kha ning tao phdi vo tinh DPLLN
truéng thanh

Qué trinh nudi cum phéi 16ng lic va bang bioreactor d thu dugc lugng rat 1on
phoi ¢ dang cum, cac phdi trén cum do & giai doan chua truong thanh nén c6 kich
thudc nho (~ 3 - 6 mm). Cling ghi nhan dugc truong hop phdi don (single/ isolated)
treo (suspended) vao mdi truong tuy khong nhiéu, theo nghién ctru do cac phoi nay
da dén giai doan c6 cau triic kha hoan chinh va ciing do tac dong co hoc ctia qué trinh

lac hoac suc khi.

Hinh 3.22 Céc binh nuéi phdi v tinh DLLN thoi diém 30 NSC

trén hé thong long lac
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O nghién ctru ndy, cac cum phoi nudi 1ong lic (Hinh 3.22) dugc st dung dé
tao ngudn phoi don ban dau. Qua thao tac ding que ciy ép nhe cac cum phoi vao
thanh binh tam giac, dé dang thu duoc luong 16n phoi don & dang chua trudng thanh.
Sau d6, tip hop cac phoi don nhoé nay duoc tiép tuc nudi ciy ciing trong méi trudng
1ong lac dé phoi phat trién. Xac dinh ndng do Kinetin va IBA thich hop cho tao phoi
hitu higu thoi diém 30 NSC.

Bang 3.16 Anh hudng ctia ndng do Kinetin va IBA dén s phoi hitu hi¢u, phoi vo hiéu

va ty 18 phoi hitu hiéu (%) théi diém 30 NSC

Chitisu  KIN (mg/L) IBA (mg/L) TB (KIN)
0 0,1 0,2
0 73,3 81,7° 76,0°¢ 77,0A
S phoi 05 61,33 73,020 93,3 75,9"
o hia 1,0 62,7 79,00¢ 75,7 72,4
1,5 55,3¢ 71,7° 72,7° 66,6°
TB (IBA) 63,25 76,3 79,47
CV (%) = 5,0% Fa= 147" Fe=66.2" Fass=11,2"
0 41,7 41,3 39,0% 40,7
84 phoi 05 31,7dd 40,3aE 36,720 36,2°
o hise 1,0 29,7¢% 38,0 36,7° 34,8
- 15 27,0° 33,7% 32,7% 31,1¢
TB (IBA) 32,5° 38,3 36,38
CV (%) = 4,7% Fa= 482" Fs=236,0" FAs=6,5"
0 63,7¢ 66,4° 66,1° 65,48
Ty l¢ 05 65,95 64,4¢ 71,88 67,47
phoi hitu 1,0 67,95 67,50 67,40 67,6
hicu (%) 1,5 67,20 68,0 69,1 68,17
TB (IBA) 66,28 66,6° 68,6"
CV (%) = 2,2% Fa=5,7" Fe=9,0" Fae=54"

Trong cung mot nhom gia tri trung binh, nhitng gia tri theo sau co cung ky tw sy khdc
biét c6 y nghia trong thong ké: **: rdt c6 y nghia ¢ mirc P < 0,01, ns: khong cé ¥ nghia
thong ké.

Kinetin néng d6 1,5 mg/L cho sé phoi hiru hiéu thip nhat chi dat 66,6 phdi,
trong khi cac ndong do khac déu dat trén 70 phoi. Pbi voi IBA, khi khong bd sung
IBA thi s phoi hitu hiéu thap nhat chi dat 63,2 phoi. Khi két hop kinetin v6i IBA,
cho thay IBA 0,2 mg/L va kinetin 0,5 mg/L cho két qua cao nhét - dat 93,3 phoi, khac

biét rat rd so voi cadc nghi¢m thirc con lai.
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V& ty 16 phoi hiru hiéu & thoi diém 30 NSC, khi két hop IBA 0,2 mg/L va
kinetin 0,5 mg/L cho két qua cao nhat dat 71,8%, khac biét so vdi céc nghiém thuc
con lai.

Phéi hitu hiu phat trién thanh cay sau ~ 84 ngdy nudi cdy trén méi trudng SH

khong ¢ chat diéu hoa sinh truong (Hinh 3.23.12).

Hinh 3.23 Ph6i vo tinh DLLN qua céc budc hinh thanh cay con thong qua két hop
nudi 1ong lac va nudi trén moi truong dic
(1) Vét liéu cum phéi ding tach thu phéi don, (2,3) Phéi ding nuéi cdy, (4,5) Phoi
phat trién, (6) Phéi don ¢ cudi giai doan nudi cdy (30 NSC), (7) Phéi khéng hiru hiéu,
(8) Phéi hitu hiéu (30 NSC), (9, 10) Phéi phdt trién thanh cdy con véi ré tru dién
hinh, (11) Cdy nuéi cdy tir chéi ngon - khéng c6 la mam chi cé ré bat dinh khdc biét

véi cdy tir phéi, (12) Cdy c6 nguon goc tir phéi.
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Bioreactor suc khi dd dugc sir dung dé nudi cay phoi. Két qua cho thdy, thoi
diém 30 NSC, d3 co rat nhiéu phoi trudong thanh véi kich thude 1 - 1,5 cm. Cac phoi
truong thanh sau d6 phat trién thanh cay (Hinh 3.23) qua cdy chuyén sang moi trudng
c¢6 thanh phan nhu da sir dung d6i voi phdi nudi cay long lac. Két qua theo doi 216
phoi tir bioreactor thi ¢o t6i 192 1a phoi hitu hiéu, chiém ty 18 ~89% (s6 liéu khong
cong bd chi tiét) - cao hon so v&i nudi cdy long lic (~ 72%), ¢ thé 1a do trong diéu

kién c6 suc khi tot nén phoi phat trién theo hudng tich curc hon kiéu hinh binh thuong.

Hinh 3.24 Bioreactor nudi cay phoi don & thoi diém 30 NSC (1),
cay con tir phdi (2) va cay phat trién tir phoi (3)

Moi truong véi ndng do khoang thip (1/2 MS), nong d6 dudng thap (15 g/L),
sir dung Kinetin va IBA di tao diéu kién thuan loi cho phdi thir cip dinh ling I4 to
(Polyscias filicifolia) phat trién, tao chdi va cay binh thudng (Sliwinska va cs, 2008).
Trén PLLN, do cac yéu tb trén nén phdi nudi cay khong co khuynh huéng tao phoi
thir cap, khac véi myc tiéu 1a nhan phoi khi dung BA, NAA (la cac chat DHST co
hoat tinh sinh Iy manh hon Kinetin, IBA) két hop dung moéi trudng MS véi ndong do
khoéng theo chuan va ndng d6 duong cao hon (20 g/L).

Tom lai, dd thuc hién thanh cong nghién ctu tao va nudi phoi don dén giai
doan phat trién thanh cdy thong qua hai phuong phap nudi 1ong lic va bioreactor, tao

tién dé rat thuan loi cho nghién ctru nhan giéng DPLLN.
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3.3.4 Anh huéng ciia mdi trueong khoing dén su tao cay tir phoi vo tinh PLLN
3.3.4.1 Anh huéng ciia 4 méi trwong khoang dén sinh trwéng cia phoi vo tinh
PLLN

Tir két qua Bang 3.17 cho thiy, s6 14 & 21 NSC khong c6 su khac biét giita cac
moi trudng nudi cdy. O giai doan nay, mau cay chi vira bat dau ra 14 méi, vi vay anh
huong cua cac loai méi trudng dén su ra 14 cua cdy khong rd rét.
Bang 3.17 Anh huong cua 4 moi truong khoang dén sé 14 (1a/cay) cua cdy PLLN tir

phoi vo tinh

MBoi trudng nudi cay Thoi diém theo doi
21 NSC 42 NSC 63NSC 84 NSC
MS 2,7 394 5,5P 6,8°
1/2 MS 2,6 3,3P 5,5° 7,7%
SH 3,0 4,72 7,82 8,92
Nitsch & Nitsch 2,3 3,2° 5,1° 6,4°
CV (%) 135 12,5 13,8 10,0
F 2,1™ 6,3" 6,8" 6,4"

Trong cung mot cot, nhitng gia tri theo sau co cung ky tu khac biét co y nghia trong
thong ké; ns: khéng c6 y nghia thong ké; *: ¢6 y nghia ¢ mirc 0,01<P <0,05.

O céc thoi diém 42, 63 va 84 NSC, su khac biét cia sd 14 gitra cac moi truong
¢ ¥ nghia. Cay duoc nudi cdy trong mdi truong SH ¢6 s6 14 cao nhat dat 4,7 14 ¢ thoi
diém 42 NSC va 7,8 14 & thoi diém 63 NSC, c6 su khac biét véi cac mau cay duoc
nudi cay trong cac mdi truong 1/2 MS, Nitsch & Nitsch. O thoi diém 84 NSC, sb 1a
cao nhat van ¢ cdy duoc nudi cay trong mdi truong SH 1a 8,9 1a. O cac mo truong
khac déu c6 sb 1a thap hon.

Két qua thé hién & Bang 3.18 cho thay sau 84 ngay nudi ciy, tat ca cac moi
truong déu cho ré 100%. O thoi diém 21 NSC, sb luong ré dao dong trong khoang
0,8 - 1,2 r&, sy hinh thanh ré gitta cdc moi truong khac biét khong co ¥ nghia.

Sau 84 NSC, mau cay nudi cay & maoi truong SH van cho két qua tt nhat dat
7,7 r&, két qua thap nhat 1a miu cay duoc nudi ciy trong moi truong Nitsch & Nitsch
chi véi 4,4 ré. Su khac biét nay rat c6 ¥ nghia. Méi truong SH t6 ra thich hop cho sy

tao ré cia cay.
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Bang 3.18 Anh huong cua 4 méi trudng khoang dén sb ré (ré/cay) cua cdy DLLN tir
phdi vo tinh thoi diém 21 - 84 NSC

N s Thoi diém theo dGi
Maoi trudong nudi cay

21 NSC 42 NSC 63NSC 84 NSC

MS 0,9 2,7° 3,3° 5,3
1/2 MS 0,9 2,9 4,8 6,7%
SH 0,8 4,12 6,5 7,72
Nitsch & Nitsch 1,2 2,6° 3,3° 4,4°
CV (%) 17,2 13,4 11,5 11,5

F 3,5™ 9,0™ 25,7** 13,8**

Trong cung mot cot, nhitng gia tri theo sau co cung ky tu su khdc biét co y nghia
trong théng ké; *: co y nghia ¢ mirc 0,01<P <0,05; **: rat co0 ¥ nghia o muc P <0,01

Bang 3.19 Anh huéng cua 4 moi trudng khoang dén chiéu dai ré (cm) cia cdy DPLLN
tir ph6i vo tinh thoi diém 84 NSC

MBoi trudng nudi cay Chiéu dai ré (cm)
MS 4,3°
1/2 MS 3,4
SH 6,22
Nitsch & Nitsch 2,7°
CV (%) 12,0
F 27,0™

Trong cing mét cét, cdc s6 c6 cung ky tw di kém thé hién sy khdc biét khéng c6 y
nghia thong ké. **: rdt c¢é y nghia & mirc P <0,01.

Két qua ¢ Bang 3.19 cho thay ciy duoc nudi ciy trong moi trudng SH ¢ chiéu
dai ré dai nhit 12 6,2 cm, khac biét so véi cac méi truong MS, 1/2 MS, Nitsch &
Nitsch. Cay nudi ciy trong méi trudong Nitsch & Nitsch ¢6 chiéu dai ré thip nhat
(2,7 cm).

Két qua & hai Bang 3.18, Bang 3.19 va Hinh 3.23 cho thay c6 su anh huong
1 rét ctia cac loai méi trudng dén sy hinh thanh ré cia ciy dinh ling va méi trudng

SH cho két qua tot nhat.
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Vé chiéu cao cay, Bang 3.20 cho thiy ¢ thoi diém 84 NSC, méi truong SH
cho chiéu cao cay cao nhat dat 2,5 cm, két qua twong tu & méi trudng 1/2 MS (2,27
cm). Méi trudong Nitsch & Nitsch cho két qua thap nhét (2,0 cm).
Bang 3.20 Anh huong cia 4 méi truong khoang dén chiéu cao cua cdy DLLN (cm)
tir phdi vo tinh thoi diém 21 - 84 NSC

MBoi trudng nudi cay Thoi diém theo dbi
21 NSC 42 NSC 63NSC 84 NSC

MS 1,2 14 1,6 2,1b
1/2 MS 1,2 15 1,7 2,3%
SH 14 1,7 1,9 2,52
Nitsch & Nitsch 14 15 1,6 2,00
CV (%) 13,8 11,4 11,4 7,6

F 1,47 13" 2,2 5,5

Trong cung mot cot, nhitng gid tri theo sau co cung ky tw sy khac biét co y nghia
trong thong ké; ns: khong cé y nghia; *: ¢é ¥ nghia 6 mirc 0,01<P <0,05.

Hinh 3.25 Cay BPLLN nubi cay trén 4 loai méi truong khoang khéac nhau
thoi diém 84 NSC.

3.3.4.2 Anh huéng ciia 4 méi trwong khoang dén trong lwong twoi va trong lwrgng
kho cta cay PLLN tir phoi vo tinh
Két qua Bang 3.21 cho thay trong luong twoi va trong lwong kho cua cay duoc

nudi ciy trén moi trudng SH cho két qua cao nhat dat lan luot 14 5,9 g va 0,3 g. Cay
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duoc nudi cdy trén moi treong Nitsch & Nitsch 6 trong lugng twoi va kho thip nhat
la4,20gva0,2g.

Bang 3.21 Anh huong cta 4 moi trudng khodng dén trong luong tuoi (g/cay) va trong
lwong khd (g/cay) cua cay DLLN tir phi vo tinh thoi diém 84 NSC

M®i trudng nudi cy Trong luong tuoi (g) Trong lugng kho (g)
MS 4,5° 0,3°
1/2 MS 4,82 0,3°
SH (Schenk & Hildebrandt, 1972) 5,92 0,32
Nitsch & Nitsch 4,2b 0,2°
CV (%) 13,2 13,2
F 4,2* 6,3*

Trong cung cét, cdac 56 6 cung ky ty di kem thé hién suw khac biét khong co y nghia
thong ké. *: ¢6 y nghia ¢ mitc 0,01<P <0,05.

Qua céc két qua trén cho thay méi trudng SH 1a méi truong thich hop nhat cho
su phat trién cay DLLN.

Trong nghién ciiu nudi cay mé thuc vat in vitro thi thanh phan va ham luong
khoang ctia méi trudng ¢6 vai trd quan trong ddi véi su tang trudng cua cay. Boi véi
c4c loai thuc vat khac nhau, thanh phan va ham lwong khoang thich hop c6 thé khac
nhau. Két qua nghién ciu tao cdy & DLLN cho thay cy sinh truong tét nhat & moi
truong SH va thip nhat ¢ moi truong Nitsch & Nitsch, nguyén nhan cé thé do cay
DPLLN thich hop véi méi truong cé tong luong khoang ¢ muc trung binh (mai truong
SH) ~ 3.183 mg/L so vai téng lwong khoadng cia cac méi trudng MS, 1/2 MS, Nitch &
Nitch lan luot 1a 4.302 mg/L (cao) va 2.151 mg/L, 2.070 mg/L (thap). Ngoai ra, ciing
c6 thé do cay PLLN c6 nhu cau cao ddi véi KNOs (2,500 mg/L) & méi truong SH so
v6i MS, 1/2 MS, Nitch & Nitch lan Iuot chi 1a 1.900 mg/L, 950 mg/L, 950 mg/L.

Két qua xac dinh dugc méi truong SH thich hop trong nghién ciu nay tuong
tu nhu két qua nghién ciu trén mot s loai cung ho Araliaceae cia mot s tac gia
trong va ngoai nuéc khi cho rang SH 1a méi trudng thich hop dung nghién ctiu tao va
nudi choi bat dinh (shoot organogenesis) sam Panax ginseng (Tang, 2000); tao choi

tir phdi vo tinh sdm Panax quinquefolius (Zhou va Brown, 2006); nudi chdi tao ciy
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sam Ngoc Linh Panax vietnamensis (Duong Tan Nhut va cs., 2011). Nghién ctru cta
Zhang va cs (2014), qua nudi dong cay Panax ginseng dot bién c6 nguén gbc phoi vo
tinh tai sinh tir md seo cho thdy méi trudng SH thich hop hon MS.

Lién quan dén chi tiéu r& va méi trudng, theo nghién ctiru cia Nguyén Thi Liéu
va cs (2011) vé kha ning tao ré bt dinh ctua sdm Ngoc Linh (Panax vietnamensis)
trong nudi cay mo, két qua mau ré duoc nudi ciy trong moi trudng Gamborg co bd
sung IBA cho két qua cao nhat, nhung bén canh d6 méi truong SH ciing cho két qua
kha quan. Ngoai ra, Hoang Xuan Chién va cs (2011) cling da c6 khao sat anh hudng
c4c loai moi trudng dén su tao ré ciia sim Ngoc Linh trong nudi cdy mo va két qua
ghi nhan dugc cho thdy moi truong SH cho két qua tot nhat.

Nudi cdy in vitro 1a buéc sau cing cia qua trinh vi nhan giéng
(micropropagation) va két qua nudi cay dat ting truong chiéu cao, bo 14 va bo ré tot
s& tao diéu kién thuan loi cho giai doan ra cay ¢ vudm wom sau nay.

TOm lai, dua trén dinh huéng ding vat liéu phéi vé tinh phuc vu nhan giéng
cdy PLLN, hé thdng cac budc nghién ctu tir nubi cay tao md seo, tao phdi, nhan
phdi, tao chdi dén tao cay in vitro di duoc xay dung thanh cdng véi céc chi tiéu cu

thé cho ting giai doan.
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3.4 Khao sat sy sinh trwéng & giai doan vieon wom ciia dong PLLN da dwgc nuéi
cAy va danh gia do dong nhit di truyén cy con

3.4.1 Anh huéng ciia gia thé va ché dd che sang dén sy sinh truwéng cia cay con
PLLN trong vuon wom giai doan dau sau in vitro

3.4.1.1 Anh huwéng cia gia thé va ché dd che sang dén ty 1¢ sdng ciia ciy con
DLLN trong vuon wom

Bang 3.22 Anh hudng cia gia thé va ché do che sang dén ty 1é séng (%) clia cay con
DPLLN trong vudn uvom thoi diém 21 NST

Ché do che sang (A)

Loai gié thé (B) 3 ngay 5 ngdy T hgdy TB (B)
100 cat 72,6° 77,8 84,42 78,3~
80 cat 20 mundwa 71,1 72,6° 79,3° 74,38
80 cét 20 tro trau 68,9¢de 68,90de 71,9¢ 69,9¢
100 dén 64,41 65,9¢f 68,200 66,20
TB (A) 69,38 71,38 75,94
CV (%) =3,1 Fa=28,4" Fs=50,5" Fas=2,8"

Trong cung mot nhom trung binh nhitng gid tri co cung ky tw theo sau khac bi¢t khong
6 ¥ nghia thong ké; *: ¢6 y nghia ¢ mirc 0,01<P <0,05; **: rdt ¢é y nghia ¢ mitc P <0,01.

Két qua & Bang 3.22 cho thay ché d6 che sang anh hudng rat 16n dén ty 16 sdng
ctia cdy con khi m&i ra binh. Cay con duoc che sang trong 7 ngay dau co ty 1¢ song
cao nhat dat 75,9%, khac biét so véi cay con dugc che sang trong 5 ngay chi dat
71,3% va che sang trong 3 ngay c6 ty 18 song thap nhat 69,5%. Khi trong trén gia thé
cét thi ty 1& cAy séng cao nhét 1a 78,3%, khéac biét so v4i khi dugc trong trén céc gia
thé khéc trong thi nghiém. Trong trén gia thé cat két hop voi che sang trong 7 ngay
dau cho ty 1& sdng cao nhat 14 84,4%, khac biét so véi ty 1é cy dinh ling & cac nghiém
thirc con lai trong thi nghiém. L3 Thi Thu Hang (2015) nghién ctru gia thé cho cay
hoa chuéng (Sinningia speciosa) in vitro giai doan vudn uom cho rang cat 1a gia thé
wom cy thich hop nhét, ty 18 cay séng dat cao nhat 97,9 - 100%, ciy sinh trudng tot,
ddng déu, cdy nudi cdy mo ¢ giai doan vuon wom can luong anh sang day du, diu

nhe, can che sang cho cay khoang 50%.
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3.4.1.2 Anh huéng ciia gia thé va ché @9 che sang dén chiéu cao, s 14 ciia cay
con PLLN trong vueon wom
Bang 3.23 Anh huong cua gia thé va ché do che sang dén chiéu cao cay con PLLN

(cm) trong vudn wom thoi diém 21 NST

Gia thé (B) Ché do che sang (A)
\ a \ TB (B)
(%) 3 ngay 5 ngay 7 ngay
100 cat 2,9 3,0 3,0 3,04
80 cat 20 mun dura 2,8 2,8 2,9 2,878
80 cét 20 tro trau 2,7 2,8 2,7 2,78
100 dén 2,6 2,8 2,5 2,68
TB (A) 2,8 2,9 2,8
CV (%) =5,5 Fa=1,6™ Fe=9,5" Faxg = 1,5™

Trong cung mot nhom trung binh nhitng gid tri co cung ky tw theo sau khac bi¢t khong
c6 y nghia thong ké; **: rdt ¢é y nghia & mirc P <0,01; ns: khéng cé y nghia thong ké.

Bang 3.23 cho thay khi cay dugc che sang trong 3 dén 5 ngay hay 7 ngay dau
déu dat chiéu cao gan gidng nhau, dao dong tir 2,8 dén 2,9 cm, khac biét khdng co y
nghia. Tuong ty, twong tac gitra ché d6 che sang va gia thé trong déu cho chiéu cao
cay dinh ling khac biét khong co ¥ nghia. Trong khi d6 cay dinh ling trong trén gia
thé 100% cat c6 chiéu cao cdy cao nhat ¢ 21 NST 1a 3,0 cm, khac biét so véi chiéu
cao cay duoc trong & cac gia thé con lai trong thi nghiém (Bang 3.23).
Bang 3.24 Anh hudng cta gia thé va ché d6 che sang dén sb 14 (1a/cay) cua cdy con
DLLN trong vudn wvom thoi diém 21 NST

Gia thé (B) Ché d6 che sang (A) 1B (8)
(%) 3 ngay 5 ngay 7 ngay
100 cét 5,12 5,02 5,12 5,14
80 cat 20 mun dura 5,02 5,02 5,12 5,08
80 cét 20 tro trau 3,9° 5,0 4,92 4,78
100 dén 4,78 5,12 5,0 4,98
TB (A) 4,78 5,0~ 5,17
CV (%) =5,9 Fa=5,8" Fg=3,7 Fass=27"

Trong cung mot nhom trung binh nhitng gia tri co cung ky tu theo sau khac biét khong
6 ¥ nghia thong ké; *: c6 y nghia ¢ mirc 0,01<P <0,05; **: rdt ¢é y nghia & mirc P <0,01.
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Bang 3.24 cho thiy thoi gian che sang khac nhau c6 anh huéng rd dén sb
la/cay. S6 14 ¢ cay dugc che sang trong 7 ngdy cao nhat (5,1 14/cay), khac biét so véi
cay duoc che sang trong 3 ngay (4,7 la/cdy). Cay dinh lang hinh thanh tir phoi dugc
trdng trén céc loai gia thé két hop vai cac ché do che sang khac nhau anh huodng rd
dén s6 la/cay. S 14 cdy dinh ling duogc trong trén gia thé 100% cét két hop véi che
sang 7 ngay dau cho sb 14/cay cao nhat 1a 5,1 14/cy, khac biét so v6i sb 1a/cay & cay
dinh ling dugc trong trén gia thé 80% cat 20% tro trau két hop véi ché do che sang
trong 3 ngay dau cho sb 14 thap nhat 1a 3,9 1a/cay.
3.4.1.3 Anh hwéng ciia gia thé va ché @9 che sang dén trong lwong twoi va kho
cua cay con PLLN trong vuon wom
Bang 3.25 Anh hudng cia gia thé va ché do che sang dén trong lugng tuoi va trong

lugng kho cua cay con BLLN trong vuon wom ¢ 21 NST

Chi tiéu Gia thé (B) Ché d6 che sang (A) TB
(%) 3 ngay 5 ngay 7 ngay (B)
Trong 100 cét 860 876 928 888
lugng 80 cé4t 20 mun dira 800 829 857 828
tuoi 80 cét 20 tro trau 816 847 850 837
(mg/cay) 100 dén 840 856 836 844
TB (A) 829 852 867
CV (%) = 7,4 FA=12"™ Fg=16™  Fax=0,3"™
Trong 100 cét 88,6 90,0 95,2 91,3
lwgng 80 cat 20 mun dira 84,5 86,0 90,6 87,0
kho 80 céat 20 tro trau 85,5 86,4 86,4 86,1
(mg/cay) 100 dén 87,4 87,6 84,0 86,3
TB (A) 86,5 87,5 89,1
CV (%) = 6,9 Fa=0,5™ Fg=1,4" Fa«s = 0,5"

Trong cung mot nhom trung binh nhitng gia tri co cung ky tw theo sau khdc biét
khéng cé y nghia thong ké; ns: khéng cé y nghia thong ké.

Bang 3.25 cho thiy ché do che sang, gia thé trdng ciing nhu twong tac gitra ché
d6 che sang va gia thé trong déu khong tac dong dén trong lugng twoi va kho cua cay

dinh lang trong vudn wom.
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Nhin chung, cdy DLLN con duoc wom trén gia thé 100% cat két hop voi che
sang trong 7 ngay dau cho chiéu cao, s6 14 va ty 18 cAy séng cao nhat so véi cac

nghiém thtrc con lai.

3.4.2 Anh huwéng ciia gia thé va liéu lwgng dam dén sinh truwéng ciia ciy PLLN
ra biu trong vudn wom
3.4.2.1 Anh huéng ciia gia thé va lidu lwong dam dén chiéu cao va so 1 ciia ciy
DLLN trong vuon wom
Bang 3.26 Anh hudng cia gia thé va liéu lugng dam dén chiéu cao cdy PLLN (cm)

trong vudn uvom thoi diém 10 - 70 NST

Liéu lugng dam (g/bau) (D)

NST Giathé (C) TB (C)
0,3 0,6 0,9 1,2
1/3MD:1/3P:1/3PC 5,1 5,4 5,1 54 5,3
10 1/2MD:1/4TT:1/4PC 5,4 5,5 5,5 5,9 5,6
1/2MD: 1/4TT: 1/4 PVS 5,7 6,4 4,7 4.6 5,4
TB (D) 5,4 5,8 5,1 53
CV (%) = 14,1 Fc=0,6" Fp=1,1" Fcrp=1,6™
1/3MD:1/3P:1/3PC 6,5 6,8 6,4 7,0 6,7
20 1/2MD:1/4TT:1/4PC 6,9 6,5 6,9 6,9 6,8
1/2MD:1/4TT: 1/4PVS 6,7 8,1 6,6 5,6 6,8
TB (D) 6,7 7.1 6,6 6,5
CV (%) = 14,04 Fc=0,1" Fp=0,7" Fero=1,7™
1/3MD:1/3P:1/3PC 8,4% 9,1b¢ 8,50 9,4¢2bc 8,8
1/2MD:1/4TT:1/4PC 8,70 8,9 9,6% 8,9 9,0
1/2MD:1/4TT: 1/4PVS 8,60 10,12 8,80 7,8¢ 8,8
TB (D) 8,65 9,47 8,9"8 8,7°
CV (%) =48 Fc=1,0" Fb=65" Fcro=7,8"
1/3MD: 1/3P:1/3PC 10,7¢de 11,4° 10,5% 11,3 10,9
1/2MD:1/4TT:1/4PC 10,90 10,9 11,4° 10,9Pcd 11,0
1/2MD:1/4TT: 1/4 PVS 10,6% 12,32 11,1Pcd 10,2¢ 11,1
TB (D) 10,78 11,54 10,98 10,88
CV (%) =2,3 Fc=0,4" Fp=17,8" Fcro=16,7"

Trong cung mot nhom trung binh nhitng gia tri co cung ky tw theo sau khac biét khong
6 ¥ nghia thong ké; **: rdt c6 y nghia ¢ mirc P < 0,01, ns: khéng cé y nghia thong ké.
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Bang 3.26 cho thiy cay dinh ling tir phdi dugc trong trén 3 loai gia thé trong
thi nghiém co chiéu cao cdy khac biét khong c6 ¥ nghia trong sudt thoi gian thi
nghiém, chiéu cao cay dao dong tur 10,9 dén 11,1 cm & 70 NST. Trong khi do, lieu
luong bon phan dam chi thé hién rd trén chiéu cao cdy & 50 va 70 NST. Bon 0,6 g
N/bau 1am ting chiéu cao cay, dat 9,4 cm & 50 NST va 11,5 cm & 70 NST, khéc biét
s0 voi chiéu cao cay dinh ling dugc bon & cac liéu luong phan dam khac. Tuwong tu,
trong cdy dinh ling trén gia thé 1/2 myn dira : 1/4 tro trau : 1/4 phan hiru co vi sinh
két hop boén 0,6 g N/bau cho cay cao nhét dat 10,1 cm ¢ 50 NST va 12,3 cm & 70
NST, khac biét so v6i chiéu cao cay dinh ling duoc trong ¢ 3 loai gid thé két hop bon
nhing liéu luong dam khac trong thi nghiém. Nhu vay cdy dinh ling duoc trong trén
gi4 thé 1/2 mun dira : 1/4 tro tréu : 1/4 phan hitu co vi sinh két hop voi bon phan dam

0,6 g N/bau cho chiéu cdy cao nhét ¢ tit ca cac thoi diém.

Hinh 3.26 Thi nghiém vé anh hudng cua gia thé va liéu lugng phan dam dén cay
dinh lang 14 nho thoi diém 70 NST
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Bang 3.27 Anh hudng cta gia thé va lidu luong dam dén sb 14 (14/cay) cua cidy DPLLN

trong vudn uvom thoi diém 10 - 70 NST

Liéu lugng dam (g/bau) (D)

NST Gia thé (C) TB (C)
0,3 0,6 0,9 1,2
1/3MD: 1/3D: 1/3PC 45 4,6 5,9 4,2 4,8
1/2MD: 1/4 TT : 1/4 PC 49 6,0 43 47 49
1/2MD:1/4ATT:1/4PVS 46 53 45 3,9 4,6
TB (D) 4,6 53 4,9 43
CV (%) = 19,3 Fc=0,5" Fp=2,1™ Fcoo=1,4™
1/3MD:1/3D:1/3PC 43 4,6 4.8 47 4,6
20 1/2MD : 14 TT: 1/4PC 47 47 5,4 47 4,8
1/2MD: UATT:1/4PVS 47 5,0 4,6 45 47
TB (D) 45 4,8 49 4,60
CV (%) =173 Fc=1,9™ Fp=2,7™ Fcop=1,7™
1/3MD: 1/3P:1/3PC 4.4 5,4 5,4 4,6 4,98
50 1/2MD : 14 TT: 1/4PC 5,1 55 5,4 5,1 5,34
1/2MD: 1ATT:1/4PVS 51 5,4 5,0 4,8 5,148
TB (D) 4,88 5,47 5,37 4,88
CV (%) =5,7 Fc=3,6" Fp=10,3" Fcop=1,9™
1/3MD : 1/3D: 1/3PC 4,9% 5,12 5,32 4,7 49
70 1/2MD: 1/4TT : 1/4 PC 4,92 5,42 5,12 5,12 5,1
1/2MD: 1/4TT:1/4PVS 5,18 5,42 4,7° 5,12 5,1
TB (D) 5,08 5,37 5,08 4,98
CV (%) = 4,0 Fc=1,4" Fp=5,3" Fcoo=4,7"

Trong cung mot nhom trung binh nhitng gia tri co cung ky tw theo sau khdc biét
khéng cé y nghia thong ké; *: ¢é y nghia ¢ mirc 0,01<P <0,05; **: rdt c6 y nghia & mirc P
<0,01; ns: khéng cé y nghia thong ké.

Bang 3.27 cho thay gia thé chi tac dong dén sb la/cay dinh ling trong vuon
wom & 50 NST. Cay dinh ling duoc trdng trén gia thé 1/2 mun dira : 1/4 tro triu :1/4
phan chudng cho sb 1a/cay nhiéu nhat 1a 5,3 1a/cay, khac biét c6 y nghia so voi 6
l&/cay dinh lang duoc trong trén 2 loai gia thé con lai trong thi nghiém. O 70 NST, 6
la/cay dao dong 4,9 - 5,1 1a/cay ¢ 3 loai gia thé. Anh huong cua lidu luong bon dam
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dén sé la/cay chi thé hién & 50 dén 70 NST. B6n 0,6 g N hay 0,9 g N/bau déu cho cay
dinh ling cd 14 nhiéu nhét 1an luot 12 5,4 va 5,3 la/cay & 50 NST, khac biét c6 ¥ nghia
S0 Vi cay dinh ling dugc bon phan dam & cac lidu lugng con lai trong thi nghiém.
Tuy nhién & 70 NST, bén 0,6 g N/bau cho sé la/cay dinh ling nhiéu nhat. Trong khi
d6, anh huong caa sy két hop giita gia thé va lidu lwong bén phan dam dén sb la/cay
dinh lang chi khac biét giira cac nghiém thirc & 70 NST. Trong cy dinh ling trén gia
thé 1/2 muyn dura : 1/4 tro trau : 1/4 phan chudng va 1/2 mun dira : 1/4 tro trau : 1/4
phan hitu co vi sinh két hop bon 0,6 g N/bau cho sb 1a/cay dinh ling cao nhat dat 5,4
la/cay & 70 NST.

3.4.2.2 Anh hwéng ciia gia thé va liéu lwong dam dén so ré va chiéu dai ré cia
cay DLLN trong vurom wom

Bang 3.28 Anh hudng cta gia thé va liéu luong dam dén sb ré (1&/cay) ctia cay PLLN

trong vuon uom thoi diém 70 NST

Liéu luong phan dam (g/bau) (D)

Gia thé (C) 03 06 0 ¥ TB (C)
1/3MD:1/3D:1/3PC  40° 7,79 8,0% 4,7% 6,18
1U2MD: U4TT:14PC 50%% 672 7,72 7,08 6,68
12MD: 14TT: 14PVS 7,70 87 7,32° 5,70 7,3

TB (D) 5,6° 7,77 7,77 5,88
CV (%) = 14,1 Fc=5,3" Fo=13,6™ Fop=55"

Trong cung mot nhom trung binh nhitng gid tri co cung ky tw theo sau khac bi¢t khong
6 ¥ nghia thong ké; *: ¢6 y nghia ¢ mikc 0,01<P <0,05; **: rdt ¢é y nghia ¢ mirc P <0,01.

Bang 3.28 cho thay sb ré cay dinh ling duogc trong trén gia thé 1/2 mun dira
1/4 tro trau : 1/4 phan hiru co vi sinh dat cao nhét 1a 7,3 ré/cay, khac biét co y nghia
s0 v6i s6 ré cay dinh ling duoc trong trén gia thé 1/3 mun dira : 1/3 dat : 1/3 phan
chudng c6 s6 ré thip nhat (6,1 ré/cay). Cay dinh ling duoc bon 0,6 g va 0,9 g N/bau
cho sb ré cao nhét déu dat 7,7 ré/céy, khac biét so v6i b ré cay dinh lang dugc bon
0,3 g va 1,2 g N/bau cho sd ré thap hon lan luot 12 5,6 va 5,8 ré/cay. Cay dinh ling
dugc trong trén céc loai gia thé két hop véi bon phan dam & cac lidu lwong khac nhau
cho s6 ré c¢6 sy khac biét. S6 ré cay dinh lang duoc trong trén gia thé 1/2 muyn dira :

1/4 tro trau : 1/4 phan hitu co vi sinh két hgp véi bon 0,6 g N/bau dat cao nhat 1 8,67
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ré/cay, sd ré cay dinh ling duoc trong trén gia thé 1/3 mun dira : 1/3 dat ; 1/3 phan

chudng két hop bon 0,3 g N/bau cho sd ré thap nhat (4,0 ré/cay).

(122 XD+ 1/4TT + 1/4 (12 XD + 1/4TT (13 XD+ 13D + 5 (122XD + VATT + 1/4 (172 XD + 1/4TT
PHCVS - 0,6N) + 1/4 PC - 0.9N) - 113 PC - 1,2N) {( PHCVS - 0,9N) +1/4 PC - 0,3N)

(172 XD + 1/4TT + 1/

) % 3 i i
(12 XD + 1/4TT (12 XD + 14TT f (nxp+15p+ [l \/ 7l X 14 (13XD + 13D + (172 XD + V4TT + 1/4
} + 1/4 PC ~ 12N) + 1/4 PC - 0,6N) 173 PC - 03N) = PHCVS — 0.3N) 13 PC—0.9N) PHCVS —1,2N)
2 4 \ J "h X N
| ) A AT\

Hinh 3.27 Anh huong caa gia thé va lidu luong dam dén cay DLLN thoi diém
70 NST
Bang 3.29 Anh hudng cia gia thé va liéu lugng dam dén chiéu dai ré (cm) ciia cay

DLLN trong vuon wvom thoi diém 70 NST

Liéu luong phan dam (g/bau) (D)

Gia thé (C) 03 06 09 5 TB (C)
1/3MD:1/3D:1/3PC 135 14,0 14,0 137 13,8
1/2MD:1/4TT:14PC 128 16,3 16,2 13,2 14,6
1/2MD: 1/4TT: 1/4PVS 152 19,6 14,2 12,1 15,3

TB (D) 1385 16,67 14,88 13,08
CV (%) = 16,7 Fo=1,1m Fo=3,7" Fop= 1,6

Trong cung mot nhom trung binh nhitng gia tri co cung ky tw theo sau khdc biét
khéng c6 ¥ nghia thong ké; *: ¢é y nghia & mirc 0,01<P <0,05; **: rdt c¢6 y nghia & mirc P
<0,01; ns: khéng cé y nghia thong ké.
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Bang 3.29 cho thiy cy dinh ling dwoc trong trén céc gia thé khac nhau khac
biét khong c6 ¥ nghia, dao dong tir 13,8 dén 15,3 cm. Tuong ty, Su tuong tac giita gia
thé trdng va liéu lwong dam bén anh hudng dén chiéu dai ré cay dinh ling ciing khac
biét khong c6 y nghia gitra cac nghiém thuc khac. Nguoc lai, chiéu dai ré cay dinh
lang khi dugc bon 0,6 g N/bau dat cao nhat 1a 16,6 cm, khac biét so vai s6 ré cay dinh
ling dugc bon phan dam liéu lwong 0,3 g N/bau (13,8 cm) hay 1,2 g N/bau cho chiéu
dai ré thap nhat (13,0 cm).
3.4.2.3 Anh hwéng ciia gia thé va liéu lwong dam dén trong hrong than 14 twoi
va ré tuoi ciia cAy PLLN trong vudn wom
Bang 3.30 Anh huong cua gia thé va liéu luong dam dén trong luong than 1a tuoi

(g/cay) cta cay DLLN trong vudn wom thoi diém 70 NST

Liéu lugng phan dam (g/bau) (D)

Gia thé (C) TB (C)
0,3 0,6 0,9 1,2
1/3MD: 1/3D: 1/3PC 12,7 26,72 27,22 20,22 21,748
1/2MD: 1/4TT:1/4PC 23,8 25,22 27,42 25,12 25,44
1/2MD: 1/4TT: 1/4 PVS 26,9 27,82 20,020 7,7 20,68
TB (D) 21,28¢ 26,57 24,8AB 17,7¢
CV (%) = 15,0 Fc=6,5" Fp=12,4" Fcro=11,5"

Trong cung mot nhom trung binh nhitng gida tri co cung ky tu theo sau khac biét
khéng c6 ¥ nghia thong ké; **: rdt c6 y nghia ¢ mire P <0,01.

Bang 3.30 cho thay trong lwong trung binh than 14 tuoi cdy dinh lang tir phoi
dugc trong trén gia thé 1/2 mun dira : 1/4 tro trdu : 1/4 phan chudng dat cao nhat 12
25,4 g/cay, khac biét so voi trong luong than 14 twoi cy dinh ling duoc trong trén
gia thé gia thé 1/2 mun dura : 1/4 tro trdu : 1/4 phan hitu co vi sinh chi dat 20,6 g/cay.
Tuong tu, liéu lugng bon phan dam anh huéng dén trong luwong than 14 tuoi cdy dinh
lang. Trong lugng trung binh than 14 tuoi cia cdy dinh lang ¢ nghiém thirc dugc bon
0,6 g N/bau dat cao nhat 1a 26,5 g/cdy, khac biét so v6i trong lugng than 14 twoi cta
cay dinh ling duoc bén 0,3 g hay 1,2 g N/bau dat thip hon (21,2 - 17,7 g/cay). Cay
dinh ling duoc trong trén céac loai gia thé két hop v6i bon phan dam & céc liéu luong

khac nhau d3 c6 tic dong dén trong lwong than 14 twoi ciy dinh ling. Trong lugng
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than 14 tuoi cia cdy dugc trong trén gia thé 1/2 mun dira : 1/4 tro trdu : 1/4 phéan hitu
co vi sinh két hop bon 0,6 g N/bau dat cao nhét 1a 27,8 g/cay.
Bang 3.31 Anh huong cua gia thé va lidu luong dam dén trong luogng ré tuoi (g/cay)

ctia cdy DLLN trong vudn wvom thoi diém 70 NST

Liéu lugng phan dam (g/bau) (D)

Gia thé (C) TB (C)
0,3 0,6 0,9 1,2
1/3MD:1/3D:1/3PC 3,7¢ 4,3% 4,9bc 4,1 4,38
1/2MD:1/4TT:1U4PC 3,9 5,5P 4,9bc 4,4%d 4,6
1/2MD:1/4TT: /4 PVS 5,7% 6,62 3,8d 2,1¢ 4,5/8
TB (D) 445  B55A 4,58 3,5
CV (%) = 8,5 Fc=35 Fo=38,4" Feo= 29,0

Trong cung mot nhom trung binh nhitng gid tri co cung ky tw theo sau khac bi¢t khong
c6 ¥ nghia thong ké; *: ¢6 y nghia ¢ mirc 0,01<P <0,05; **: rdt ¢é y nghia ¢ mitc P <0,01.

Bang 3.31 cho thay trong lwong trung binh ré twoi cua cay dinh ling dwoc
trong trén gia thé 1/2 myn dira : 1/4 tro trau : 1/4 phan chudng cao nhat dat 4,6 g/cay
c6 su khéc biét co ¥ nghia so voi trong luong ré tuoi cta cay dinh ling duoc trong
trén gia thé 1/3 myn dira : 1/3 dat : 1/3 phan chudng dat thap nhat 14 4,3 g/cay. Trong
khi d6, trong luwong trung binh ré tuoi cia cy dinh ling dugc bon 0,6 g N/bau dat
cao nhit 1a 5,5 g/cay, khéac biét so véi cac nghiém thirc con lai, cay dinh ling duoc
bon 1,2 g N/bau cho trong luong ré twoi thap nhat 1a 3,5 g/cay. Cay dinh ling duoc
trong trén céc loai gia thé két hop vaéi bon phan dam & cac lidu luong khéac nhau co
anh huang khac biét rat rd dén trong luong ré tuoi cua cay dinh lang. Trong luong ré
tuoi cua cdy dinh ling duoc trong trén gia thé 1/2 mun dira : 1/4 tro triu : 1/4 phan
hitu co vi sinh két hop véi bon 0,6 g N/bau cho trong lugng ré tuoi cao nhat dat 6,6

g/cay.
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3.4.2.4 Anh huwéng ciia gia thé va lidu lwong dam dén ty 1é xuit vuon ciia ciy
DLLN trong vuon wom
Bang 3.32 Anh hudng cua gia thé va liéu lugng dam dén ty 16 xuat vuon (%) cia cay

DLLN trong vudn wvom thoi diém 70 NST

Gia thé (C) Liéu luong phan dam (g/bau) (D) TB (C)
0,3 0,6 0,9 1,2
1/3MD: 1/3D : 1/3PC 55,6 70,4 81,5 63,0 67,68
1/2MD:1/4TT:1/4PC 63,0 81,5 88,9 66,7 75,0~
1/2MD:U4ATT:1/4PVS 70,4 92,6 85,2 66,7 78,7~
TB (D) 63,08 81,5~ 85,2~ 65,48
CV (%) =8,3 Fc=10,2" Fp=29,9" Fcoo=1,8"

Trong cung mot nhom trung binh nhitng gid tri co cung ky tu theo sau khac biét
khong co y nghia thong ké; **: rat co y nghia o murc P <0,01; ns: khong co y nghia thong
ké.

Bang 3.32 cho thay cay dinh ling tir phoi duoc trong trén hai loai gia thé 1/2
mun dira ; 1/4 tro trdu : 1/4 phan chudng hay 1/2 mun dira : 1/4 tro trau : 1/4 phan
hitu co vi sinh déu cho ty 1€ xudt vueon cao nhat dao dong tur 75,0 dén 78,7 %.

Bon phan dam véi liéu luong 0,6 - 0,9 g N/bau cho ty 1€ Xuit vuon cao nhat
dat 81,5 - 85,2%, khac bié¢t so vdi cay dinh lang dugc bon phan dam & lidu lugng 0,3
g N/bau hay 1,2 g N/bau déu cho ty 1& xuat vuron thap nhat. Cay dinh ling trong trén
gia thé 1/2 myn dira ; 1/4 tro trau : 1/4 phan hitu co vi sinh két hop v6i bén 0,6 g
N/bau cho ty 1& xuat vuon cao nhit 13 92,6 %.

3.4.3 Anh huwéng ciia gia thé va liéu lwong 1an dén sinh truéng cia cidy PLLN ra
bau trong vurdn wom

3.4.3.1 Anh hwéng ciia gia thé va lidu lwong 1an dén chiéu cao va sb 14 cia ciy
DLLN trong vuon wom

Bang 3.33 cho thiy gia thé chi thé hién tac dong rd rét dén chiéu cao ciy dinh
lang & 30 va 50 NST. Cay dinh ling dugc trong trén gia thé 1/2 mun dira : 1/4 tro triu
. 1/4 phan hitu co vi sinh lam tang chiéu cao cay dat 6,9 cm ¢ 30 NST va 8,5cm ¢ 50

NST, khéc biét c6 y nghia so véi ciy dinh ling duoc trong trén 2 loai gia thé con lai
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trong thi nghiém. Liéu lugng bon phan l4n tac dong rd rét dén chibu cao cay dinh ling
tir phoi trong sudt thoi gian thi nghiém. Cay dinh ling duoc bon 0,9 g P20s/bau cho
chiéu cao cao nhat1a 5,2 cm & 10 NST va 7,1 cm & 30 NST, khac biét so véi cay dinh
ling duoc bon phan 1an & cac lidu luong con lai trong thi nghiém. Tuy nhién & 50
NST, cay dinh ling dugc bon 0,6 g P20s/bau dat chidu cao cao nhat 1a 8,6 cm, khac
biét nhiéu so véi cdy dinh ling dugc bon 0,3 g P20s/bau hay 1,2 g P0s/bau. Cay dinh
lang duoc trong trén cac loai gia thé két hop véi bon phan 1an & céac lidu luong khac
nhau déu cho chiéu cao cay khac biét khong c6 y nghia, chiéu cao cdy dao dong 7,7
- 8,9 cm ¢ 50 NST.

Bang 3.33 Anh hudng cua gia thé va lidu luong 1an dén chiéu cao (cm) ctia ciy DPLLN

trong vuon uom thoi diém 10 - 50 NST

Liéu lwong P2Os (g/bau) (H)

NST Gia thé (G) TB (G)
0,3 0,6 0,9 1,2
1/3MD:1/3P:1/3PC 4,5 4,6 4,6 4.4 45
10 1/2MD : 1/4TT: 1/4 PC 4,4 45 5,5 45 47
1/2MD:1/ATT:1/4PVS 45 4,6 5,4 4.8 4.8
TB (H) 4,48 4,68 5,24 4,68
CV (%) = 6,7 Fo=2,5™ Fu=10,3" Fern=2,1
1/3MD:1/3P:1/3PC 6,3 6,7 6,8 6,5 6,68
20 1/2MD: 1/4TT : 1/4 PC 6,5 6,6 7.1 6,6 6,778
1/2MD:1/4ATT:1/4PVS 6,6 6,9 7,5 6,4 6,94
TB (H) 6,58 6,88 7,14 6,58
CV (%) =3,9 Fe=3,8" Fu=11,8" Fox= 1,4
1/3MD: 1/3P : 1/3PC 7.9 8,2 8,4 8,2 8,28
1/2MD : 1/4TT: 1/4 PC 7.8 8,6 8,3 7,7 8,18
1/2MD : 1/4TT:1/4PVS 8,0 8,9 8,6 8,3 8,5%
TB (H) 7,9¢ 8,6" 8,4"8  g,18BC
CV (%) =4,0 Fo=4,0" Fu=7,7" For=1,2"

Trong cung mot nhom trung binh nhitng gid tri co cung ky tw theo sau khac biét
khéng cé y nghia thong ké; *: ¢é y nghia ¢ mirc 0,01<P <0,05; **: rdt ¢é y nghia ¢ mirc P
<0,01; ns: khéng c6 ¥y nghia thong ké.
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Hinh 3.28 Thi nghiém vé anh hudng cua gia thé va lidu luong phén lan dén cay

dinh lang 14 nho thoi diém 50 NST

Bang 3.34 Anh hudng cia gia thé va liéu luong lan dén s6 14 (13/cay) cua cdy PLLN

trong vuron wom thoi diém 10 - 50 NST

Liéu lugng 1an (g/bau) (H)

NST Gia thé (G) 03 06 09 17 TB (G)
1/3MD:1/3P:1/3PC 5,1 5,4 5,9 5,3 54
10 1/2MD:1/4TT: 1/4PC 5,2 5,3 5,6 5,3 54
1/2MD:1/4TT: 1/4 PVS 5,5 5,8 6,1 5,5 5,7
TB (H) 5,28 5,578 5,94 5,48
CV (%)=75 Fo=2,8™ Fru=239" Fon=0,3"
1/3MD:1/3D:1/3PC 5,4% 5,4 5,7°¢ 5,7%° 55°
30 1/2MD:1/4TT: 1/4PC 5,2° 5,9°° 6,1 6,1 588
1/2MD:1/ATT:1/4PVS 58 6,3 5,8 5,7°° 59"
TB (H) 5,55 597 597 588
CV (%) =4,6 Fc=65" Fu=3,8" Fon=13,5"
1/3MD:1/3D:1/3PC 6,2¢ 6, 7o 6,9% 7,0% 6,78
- 1/2MD:1/4TT: 1/4PC 6,3¢d€ 6,9% 6,8 6,2% 6,65
12MD :1/ATT:1/4PVS  6,2% 7,32 7,28 6,7% 6,9
TB (H) 6,28 7,08 6,9% 6,7
CV (%) =4,0 Fe=3,7 Fr=151" Fon=3,1"

Trong cung mot nhom trung binh nhitng gia tri co cung ky tw theo sau khac biét khong co y
nghia thong ké; *: ¢6 ¥ nghia ¢ mirc 0,01<P <0,05; **: rdt ¢6 y nghia & mirc P <0,01; ns: khdng

6 ¥ nghia thong ké.
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Bang 3.34 cho thiy gia thé chi thé hién tac dong rd rét dén s 14/cay dinh ling
& 30 va 50 NST. Cay dinh ling dugc trong trén gia thé 1/2 myn dira : 1/4 tro triu :
1/4 phén hitu co sinh cho s6 1a/cay nhiéu nhit 1a 5,9 14/cay & 30 NST va 6,9 la/cay &
50 NST, khac biét co y nghia so v6i s 14 cdy dinh ling duoc trong trén 2 loai gia thé
con lai trong thi nghiém. Phan lan tac dong dén s6 14 cdy dinh ling trong sudt thoi
gian thi nghiém. Tai thoi diém 50 NST, cdy dinh ling duoc bén 0,6 g P20s/bau cho
s6 14 nhiéu nhat 13 6,9 14/cdy, khac biét so véi cay dinh ling duoc bon 0,3 g P20s/bau
c6 s6 1a/cay thap nhat 1a 6,2 l&/cay. Cay dinh ling dugc trong trén cac loai gia thé
két hop v6i bon phan 1an ¢ cac liéu lugng khac nhau da anh huong rd dén sb 1a/cay ¢
30 va 50 NST. Cay dinh ling duoc trong trén gia thé 1/2 mun dira : 1/4 tro trau : 1/4
phan hiru co vi sinh két hop bén 0,6 g P2Os/bau cho so 14/cdy cao nhat 14 6,3 13/cay &
30 NST va 7,3 1a/cay ¢ 50 NST.
3.4.3.2 Anh huéng ciia gia thé va liéu lwrong 1an dén s6 ré va chiéu dai ré cia ciy
DLLN trong vuon wom
Bang 3.35 Anh hudng cia gia thé va liéu luong 1an dén s6 ré (ré/cay) cua ciy PLLN

trong vuron wom thoi diém 50 NST

Liéu lugng 1an (g/bau) (G)

Gia thé (H) 03 06 09 o TB (G)
1/3MD: 13D : 1/3PC 3,7° 6,38 6,79 5,3bed 5,58
1/2MD: 14 TT:1/4PC 5,3 7,32 6,7% 5,0cde 6,14
1/2MD: 1/4TT: 1/4PVS 5,75 6,7% 4,7% 4,7¢% 5,48

TB (H) 4.9 6,87 6,08 5,0
CV (%)=9,8 Fe=52" Fn=235" Fon=7,6"

Trong cung mot nhom trung binh nhitng gid tri co cung ky tw theo sau khac bi¢t khong
6 y nghia thong ké; *: ¢6 y nghia ¢ mirc 0,01<P <0,05; **: rdt ¢é y nghia ¢ mitc P <0,01.

Bang 3.35 cho thay sb 1& cdy dinh ling duoc trong trén gia thé 1/2 myn dira :
1/4 tro trdu : 1/4 phan chudng dat cao nhat (6,1 ré/cay), khac biét c6 y nghia so voi
cdy dinh ling dugc trong trén 2 loai gia thé con lai cho s ré thap hon (5,4 - 5,5
r&/ciy). Liéu lugng phan 1an tic dong rd rét dén s 1é cay dinh ling tir phoi trong giai
doan vuon wom. Bon 0,6 g P20s/bau cho s6 1é cao nhit 1a 6,8 ré, khac biét so véi sb

r& cay dinh ling duoc bén phan 1an & cac lidu luong con lai trong thi nghiém. Cay
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dinh lang dugc trong trén cac loai gia thé két hop v6i bon phan 1an & cac lidu luong
khac nhau tic dong rd dén sb ré cay dinh lang, sy khac biét rat co ¥ nghia. S6 ré ciy
dinh ling dugc trong trén gia thé 1/2 mun dira : 1/4 tro tréu : 1/4 phan chudng két hop
v6ibon 0,6 g P20s/bau dat cao nhét (7,3 ré/cdy), khac biét rat rd so véi cdy dinh ling
dugc trong trén gia thé 1/3 mun dira : 1/3 dat : 1/3 phan chudng két hop bon 0,3 g
P,0s/bau cho s6 ré thp nhét (3,7 ré/cay).

Hinh 3.29 Anh huéng cia gia thé va liéu lugng 1an dén cady PLLN thoi diém
50 NST

Béng 3.36 cho thiy cay dinh ling dugc trong trén gia thé 1/2 myn dira : 1/4 tro
trau : 1/4 phan hitu co vi sinh cho chiéu dai ré dai nhat (12,9 cm), Khac biét rat c6 y
nghia so v&i cdy dinh ling duoc trong trén gia thé 1/3 mun dira : 1/3 dat : 1/3 phan
chudng dat thap nhat 11,2 cm.

Cay dinh lang dugc bon 0,6 g va 0,9 g P20s/bau cho chiéu dai ré dai nhat 1a
13,8 cm va 13,0 cm, khéc biét so v6i cay dinh ling dugc bén 0,3 g P2Os/bau hay 1,2
g P20s/bau cho chiéu dai ré thap nhat 12 11,3 cm va 10,7 cm.
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Bang 3.36 Anh hudng cua gia thé va lidu luong 1an dén chiéu dai ré (cm) cua cay

DPLLN trong vuon vom thoi diém 50 NST

Lidu luong 1an (g/bau) (G)

Giathe (H) 03 06 09 17 TB (G)
1/3MD:1/3D:1/3PC 9,8 13,1 11,7 10,1 11,28
12MD:1/4TT: 14 PC 11,8 13,9 14,4 9,9 12,578
12MD:1U/4TT:1/4PVS 124 14,3 13,0 12,2 12,94

TB (H) 11,38 13,8* 13,04 10,78
CV (%) =9,8 Fe=7,3" Fnu=12,8" Fe=1,5"

Trong cung mot nhom trung binh nhitng gia tri co cung ky tw theo sau khac biét khong
c6 y nghia thong ké; **: rdt c6 y nghia ¢ mirc P < 0,01, ns: khéng cé y nghia thong ké.

3.4.3.3 Anh hwéng ciia gia thé va liéu lwong 1an dén trong lweng than 14 twoi va
ré twoi ciia ciy PLLN trong viron wom
Bang 3.37 Anh huong cua gia thé va lidu luong lan dén trong lugng than 1a tuoi

(g/cay) ctia cdy PLLN trong vuon wom thoi diém 50 NST

Licu luogng 1an (g/bau) (G)

Gia thé (H) TB (G)
0,3 0,6 0,9 1,2
1/3MD:1/3B: 1/3PC 12,3 13,8 14,2 12,1 13,18
1/2MD : 1/4TT: 1/4 PC 12,6 15,4 14,1 12,0 13,578
1/2MD: 1/4TT:1/4PVS 128 15,7 13,9 12,4 13,74
TB (H) 12,5¢ 14,9~ 14,18 12,1¢
CV (%) = 4,4 Fo=3,4" Fu=45,6" Form=2,2™

Trong cung mot nhom trung binh nhitng gid tri co cung ky tw theo sau khac biét
khéng cé y nghia thong ké; *: ¢é y nghia ¢ mirc 0,01<P <0,05; **: rit c¢é y nghia ¢ mirc P
<0,01; ns: khéng c6 ¥ nghia thong ké.

Bang 3.37 cho thiy trong lwong than 14 twoi cta cdy dinh ling dugc trong trén
gia thé 1/2 mun dura : 1/4 tro triu ; 1/4 phén hiru co vi sinh dat cao nhat 1a 13,7 g/cay,
c6 khac biét so v6i nghiém thire 1/3 mun dira : 1/3 dét : 1/3 phan chudng cho trong
lwong than 14 twoi thap nhat 14 13,1 g/cdy. Bon phan 1an ¢ cac lidu lugng khac nhau
tac dong rd rét dén trong luong than 14 tuoi cdy dinh ling. Cay dinh ling duoc bon
0,6 g P20s/bau cho trong lugng than 14 twoi cao nhat 14 14,9 g/ciy, khac biét so véi
trong luong than 14 twoi cay dinh lang dugc bon 0,3 g; 0,9 ghay 1,2 g P,0s/bau.
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Bang 3.38 Anh huong cua gia thé va liéu luong l4n dén trong lugng 1& tuoi (g/cay)

ctia cdy PLLN trong vudn wom thoi diém 50 NST

Lidu luong 1an (g/bau) (G)

Loai gia the (H) 03 06 0.9 12 TB (G)
1/3MD:1/3b:1/3PC 3,3 3,7 3,9 3,6 3,68
1/2MD:1U/4TT:1/4PC 3,6 4,8 4,5 3,7 4,17
1/2MD : 1/ATT : 1/4 PVS 3,4 4,6 3,4 3,5 3,78

TB (H) 3,48 4,47 3,978 3,68
CV(%)=116 Fc=44" Fu=75" Fen=1,9"™

Trong cung mot nhom trung binh nhitng gia tri co cung ky tu theo sau khac biét khong

6 ¥ nghia thong ké; *: ¢6 y nghia ¢ mirc 0,01<P <0,05; **: rdt ¢é y nghia ¢ mitc P <0,01.

Bang 3.38 cho thay cay dinh ling dugc trong trén gia thé 1/2 mun dura : 1/4 tro
trau : 1/4 phan phan chudng cho trong luong ré tuoi dat cao nhét 1a 4,1 g/cdy, khac
biét so v6i trong lugng 1é tuoi cay dinh ling dugc trong trén 2 loai gia thé con lai
trong thi nghiém. Liéu luong bon phan lan tic dong dén trong luong ré tuoi cay dinh
lang. Bon 0,6 g P20s/bau cho trong luong 1é twoi cao nhat 13 4,4 g/ciy; & cac nghiém
thirc con lai két qua déu thap hon.
3.4.3.4 Anh huwéng ciia gia thé va liéu lwong lan dén ty 1& xuit vuon cia cay
PLLN

Két qua & Bang 3.39 cho thiy gia thé tac dong rd dén ty 1& xuat vuon cua ciy
dinh lang. Cay dinh ling duoc trong trén gia thé 1/2 myn dira : 1/4 tro trau : 1/4 phan
hitu co vi sinh cho ty 1¢ xuit vuon cao nhét dat 86,1%, khac biét so vai cay dinh lang
dugc trong trén gia thé 1/3 muyn dira : 1/3 dat : 1/3 phan chudng hay 1/2 mun dira :
1/4 tro tréu : 1/4 phan chudng cho ty 1& xuat vuon thap hon dao dong tir 78,7% dén
79,6%. Cay dinh ling dugc bon 0,6 g P20s/bau hay 0,9 g P2Os/bau cho ty 18 xuat
vuon cao nhat dao dong tir 87,7% dén 92,6%, khac biét so vai cdy dinh ling dugc
bon 0,3 g P20s/bau hay 1,2 g P20s/bau cho ty 18 xuat vidn thip hon dao dong trong
khoang 70,4 - 75,3%. Cay dinh ling dugc trong trén gia thé 1/2 muyn dira : 1/4 tro trau
: 1/4 phén hitu co vi sinh két hop v6i bon 0,6 g P20s/bau cho ty 16 xuit vudn cao nhit
100%, con & gia thé 1/3 mun dira : 1/3 dat : 1/3 phan chudng két hop véi bén 0,3 g
P,0s/bau cho ty 1& xuat vuon thip nhat chi c6 66,7%.



117

Bang 3.39 Anh hudng cua gia thé va liéu luong lan dén ty 18 xuat vuon (%) cua ciy

DLLN trong vuon wom

Liéu lwong lan (g/bau) (G)

Giathe (H) 03 06 09 17 TB (G)
1/3MD:1/3b:1/3PC 66,7 81,5 92,6 74,1 78,78
12MD:1/4TT: 14 PC 70,4 81,5 92,6 74,1 79,68
12MD:U4ATT:1/4PVS 741 100,0 92,6 77,8 86,14

TB (H) 70,48 87,7~ 92,64 75,38
CV (%) =79 Fc=4,8" Fnu=23,6" Fe=1,6™

Trong cung mot nhom trung binh nhitng gid tri co cung ky tw theo sau khac biét
khéng c6 ¥ nghia thong ké; *: ¢é y nghia & mirc 0,01<P <0,05; **: rdt ¢6 y nghia & mirc P
<0,01; ns: khéng c6 ¥ nghia thong ké.

3.4.4 Panh gia do ddng nhit di truyén ciy con bang chi thi ISSR
3.4.4.1 Sang loc primer ISSR

Dé chon lya primer str dung danh gia tinh ddng nhét di truyén cua cay con, 12
primer ISSR dugc sir dung khuéch dai DNA ciia 8 mau giéng DLLN bang k¥ thuat
PCR. Tt ca cac primer déu cho san phim khuéch dai, cac san pham c6 kich thudc
nam trong khoang 200 - 3000 bp (Hinh 3.30). S6 bang tao thanh tir 6 - 12 cho mdi
primer, sb bang da hinh dao dong tir 2 dén 12. Mirc do da hinh ctia 12 primer ISSR
duogc trinh bay & Bang 3.41.

10 kL

1500 bp

1000 Ly

400 bp

200 bp

Hinh 3.30 San pham PCR cua primer UBC841 khuéch dai tir cac mau
l4 dinh ling D1 - D8, M: thang DNA 1 kb.

(Hinh dién di cia cac primer con lgi dwoc trinh bay tai phan phy luc hinh dnh trang 143).
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Bang 3.40 San pham khuéch dai ctia 12 primer ISSR trén 8 mau giébng DPLLN

orimer Ifich thude san Tongsd  Sb bang da Tilé
pham tao thanh (bp) bang hinh da hinh (%)

UBCS811 300 - 1500 7 5 71,4
UBC825 400 - 2500 7 6 85,7
UBC840 300 - 2000 7 4 57,1
UBC841 200 - 2000 12 12 100
UBC843 300 - 3000 6 5 83,3
UBC844 400 - 1500 6 6 100
UBC854 200 - 2000 8 7 87,5
UBC855 300 - 2500 8 7 87,5
UBC856 600 - 3000 6 6 100
UBC860 200 - 1400 6 5 83,3
UBC880 200 - 1500 9 2 22,2
UBC890 400 - 1500 7 5 71,4

Trong 12 primer khao sat, 3 primer UBC841, UBC844, UBC856 cho ty 1¢ da
hinh tuyét d6i (100%). Két qua dién di tao cac bing sang rd, cho thiy cac primer nay

thich hop nhét sir dung dé danh gia sy dong nhat di truyén cdy con tao thanh tir phoi

vO tinh.

3.4.4.2 Panh gia tinh ddng nhit di truyén ciia cac miu cy tir phoi vé tinh

Pé danh gia tinh dong nhét di truyén cta ciy con tao thanh tir phoi vo tinh,
DNA tir 20 miu ciy con dugc tach chiét va thuc hién phan tng PCR véi 3 primer.
Céc san pham khuéch dai tao ra tir cAy con hoan toan dong hinh véi cac san pham
khuéch dai tir miu giébng PLLN D7 str dung tao phdi, chimg t6 cic ciy con tao ra tir

phdi vo tinh van 6n dinh, dong nhét di truyén v6i nhau va dong nhat hoan toan vai cy

me ban dau (Hinh 3.31, Hinh 3.32, Hinh 3.33).
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NI2 NI3 N4 NIS NI6 " NI7 NI§ N9

Hinh 3.31 Céc san phém PCR duogc dién di trén gel agarose 1,5% tir primer
UBC841 khuéch dai tir cac mau 14 dinh lang N1 - N20, M: thang DNA 1 kb.

NIl N2 * NI3 N4 N5 N6 N7 NS N9 N0 D7

s\

Hinh 3.32 Céc san phim PCR dugc dién di trén gel agarose 1,5% tir primer
UBC844 khuéch dai tir cac mau 14 dinh ling N1 - N20, M: thang DNA 1 kb

M NI N2 N3 N4 NS N6 N7 NS N9 N0 D7

Hinh 3.33 Céc san pham PCR dugc dién di trén gel agarose 1,5% tir primer
UBCS856 khuéch dai tir cac mau 14 dinh ling N1 - N20, M: thang DNA 1 kb.

3.5 Quy trinh nhén giéng cdy PLLN béing phwong phap nudi ciy phdi vo tinh
Can ctr vao cac két qua nghién ciru dat duogc tir cac thi nghiém, bude dau dé

Xuit quy trinh nhan giong cay PLLN bang phuong phap nuéi ciy phdi vo tinh.
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Mau phién 14 dinh ling 14
nho in vitro

l

1. Tao m0 seo

Maoi truong MS + 2,4-D 2 mg/L + sucrose 20
g/L+ nudc dira 20% + agar 8 g/L

1,5 thang
> Tao o || Moi truomg MS + BA LS mg/L + NAA 0.1 mg/L
+ sucrose 40 g/L + agar 8 g/L
1 thang Nhéan léng lac trqng lugng phoi nudi cdy ban dau
1 g véi toe do lac 100 vong/ phtt. M6i1 truong
v MS + BA 1,5 mg/L + NAA 0,1 mg/L+ sucrose
3. Nhan sinh 40 g/L + nudc dira 20%
khdi phoi
Nhan bang bioreactor téc d6 suc khi suc khi 600
, mL/phat. Méi truong MS + BA 1,5 mg/L + NAA
1 thang 0,1 mg/L + sucrose 40 g/L+ nudc dira 20%
4. Tao phdi truong
thanh bang nuoi St dung méi truong 1/2 MS + sucrose 15 g/L +
long lic va — adenine sulfate 10 mg/L + Kkinetin 0,5 mg/L +
bioreactor IBA 0,2 mg/L
3 thang l
5. Tao cay hoan chinh Str dyng méi truong SH (khong chat DHST) +
sucrose 20 g/L + agar 8 g/L
2 thang - Uom trén gia thé 100 % cat két hop che
sang trong 7 ngay dau.
6. Thuan dudng cay - Trff)ng trén gia thé 1/2 mun,dfra - 1/4 tro tru
con & vuodn wom : 1/4 phan hitu co vi sinh két hop bén 0,6 g

N/bau hoic 0,6 g P20s/bau

Hinh 3.34 Tom tit quy trinh nhan gidng cdy DLLN bang nudi cdy phdi vo tinh
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Chi tiét cac bwéc cia quy trinh
Bwéc 1: Tao mo seo

- Str dung mau phién 14 cdy PLLN in vitro da duoc nhan nudi trong 06 tuan.

- Moi truong nudi ciy sir dung: Moi truong MS bd sung nude dira 20%,
sucrose 20 g/L, 2,4-D 2 mg/L va agar 8g/L. Cdy 10 mAu vao binh tam giac loai 250
mL c6 chira 50 mL moi truong.

- Phién 14 dinh lang dugc cit thanh cdc miu nho vai kich thude: ~ 0,5 x 0,5
cm, trén mau phién 14 khia 2 dudng vudng goc véi gan 14 dé tao vét thuong. Cay dat
mat phién 14 cd khia tiép xac v6i moi truong.

- Sau khi cdy, miu dugc nudi & diéu kién téi trong 40 - 50 ngay.

Budéc 2: Tao phdi vo tinh

- St dung mo se¢o c6 mau vang, kho va dugc cit thanh cac cum nho véi duong
Kinh ~ 0,6 cm.

- Mo6i truong nudi cdy st dung: Moi truong MS ¢d bo sung nudc dira 20%,
sucrose 40 g/L, BA 1,5 mg/L, NAA 0,1 mg/L va agar 8 g/L. Ciy 10 mau vao dia petri
chtra 20 mL méi trudng.

- Sau khi cdy, mau dugc dit dudi anh sang dén huynh quang 3.000 lux, nhiét
d6 27°C trong 8 tuan.

Bwoc 3: Nhéan phéi vo tinh

- M6i truong nudi cay sir dung: Moi trudng MS bd sung nude dira 20%, dudng
sucrose 40 g/L, BA 1,5 mg/L va NAA 0,1 mg/L.

Nhan phéi bang k¥ thuat léng lic

- Trong luwong phdi nudi cdy ban dau 1 g (1,25% - w/v) cdy vao binh tam giac
loai 250 mL c6 chira 80 mL moi trudng va dit trén may lac véi tbe do 100 vong/phit.

Nhan phdi bang bioreactor

- Trong lugng phédi nudi cay ban dau 9,30 g phdi (0,62% - wiv) ciy vao binh
bioreactor dung tich 3.000 mL c6 chira 1.500 mL méi trudng véi tbe do suc khi 1a
600 mL/phuat.

- Sau khi cdy, miu & ca hai truong hop trén dugc nudi & nhiét do 27°C, anh

sang 2.000 lux trong 30 ngay.
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Budc 4: Tao phoi vo tinh truwédng thanh

- Vit liéu: Ep nhe cac cum phdi (tir nudi 16ng l4c) vao thanh binh tam giac
hoic trén dia Petri dé thu ngudn phoi don (chwa hoan chinh) treo vao méi truong.

- Phuong phéap nudi: Nubi 16ng lac: Cay 1 g (1,25% - w/v) phéi chua trudng
thanh vao binh tam giac loai 250 mL chira 80 mL moi truong va dit trén may lic voi
téc d6 100 vong/phit. Nubi bang bioreactor: Trong lugng phdi chua trugng thanh
duoc nudi cay, loai bioreactor va luong méi trudng st dung, toe do suc khi (twong tu
buéc 3 néu trén). Mau duoc nudi trong 30 ngay & diéu kién ¢ nhiét do 25 - 27°C va
chiéu sang 12 h/ngay véi cuong do ~ 2.000 lux.

- M6i trudng nudi phoi dén giai doan truong thanh: Méi truong long 1/2 MS
bo sung sucrose 15 g/L, adenine sulfate 10 mg/L, kinetin 0,5 mg/L va IBA 0,2 mg /L.
Mau duoc nudi 30 ngay & diéu kién c nhiét do 25 - 27°C va chiéu sang 12 h/ngay
véi cuong do 3.000 lux
Buwdéc 5: Tao cay tuw phdi vo tinh

- Moi truong SH (khong chat DHST) ¢6 bd sung sucrose 20 g/L va agar 8 g/L.
Céy cac phoi don hoan chinh vao binh tam giac thé tich 250 mL c6 chira 50 mL moi
truong vai 10 phoi/binh.,

- MAu dugc nudi trong 84 ngay ¢ diéu kién c6 nhiét do 25 - 27°C va chiéu sang
12 h/ngay v6i cuong do 3.000 lux.

Buwéc 6: Trong cay & vudn wom
Trong cay dinh ling cAy mo trong khay cét ¢ giai doan dau ciia vwdn wom.

- Binh cay tao tir phéi 14y ra tir phong thi nghiém dugc dit vao ké vuon wom
cho thich nghi dan véi diéu kién mai truong bén ngoai trong mot tuan.

- Lay cdy con tir binh ra, rira sach méi truong dinh trén cdy con (dic biét 1a
1&), sau do rira bang dung dich Dithane M-45.

- Gi4 thé cét duoc xir 1y k§ trudc khi trong, duoc phoi trong diéu kién ¢6 cuong
dd anh sang manh va nhiét d¢ cao, dam bao do am 50 - 60%.

- Trong trén gia thé 100 % cat trén khay x6p két hop che sang trong 7 ngay.
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Trong va chim séc cdy PLLN trong giai doan vuwon wom.

- Str dung tdi nylon den c6 kich thuée 13 x 9 cm, twong tng voi thé tich 484,36
cmd, thi bau c6 duc 16 dé thoat nude.

- Tron hon hop vat lidu gia thé theo cac ty 1¢ 1/2 mun dua : 1/4 tro trau ; 1/4
phan hitu co vi sinh két hop bén 0,6 g N/bau hodc 0,6 g P20s/bau.

- Phan nén: 0,6g P20s + 0,3 g K,O/bau (twong dwong: 3,8 g super lan + 0,5 g
KCl/bau).

- Chuyén cay con tir gia thé trong khay, sau d6 trong ngay vao bau da dugc
chuan bi. Cha y thao tdc nhe nhang, nhanh gon dé tranh 1am dap va héo cay. Tréng
trong thoi gian 50 ngay.

- Piéu kién vuon vom: nha ludi c6 mai che mua. Quy trinh trong kéo dai trong
50 ngay, nhiét do trung binh 28,5 - 31°C, do am khong khi dao dong 74 - 82% thich
hop cho sinh truong cia cay dinh lang.

Pham vi ap dung cia quy trinh

Quy trinh nhan giéng cay PLLN bang phuong phap nudi ciy phoi vo tinh nay
duoc xdy dung trén dbi twong DPLLN D7. C6 thé md phong cac bude nghién ctru trén
dé xdy dung quy trinh nhan giéng d6i véi cac mau/dong PLLN va dinh ling khac

cling nhu doi véi moét s6 loai cay co dac trung tai sinh phdi vo tinh cao.



124

KET LUAN VA PE NGHI

Két luan

Dong DLLN D7 ¢6 ham lugng axit oleanolic cao nhat (1,18%) thong qua phan
tich HPLC duoc chon 1am vat liéu tao phéi. Dong D7 thé hién sy khéc biét vé mat di
truyén rd nhat dbi voi cac miu giéng con lai & ving trnH-psbA.

Mau phién la cay BLLN in vitro cho két qua tao mo seo tot nhat, dic biét trén
moi truong dac MS co bo sung 2,4-D 2 mg/L. Mo seo dugc tiép tuc nuodi1 céy trén moi
truong MS ¢6 bo sung BA 1,5 mg/L, NAA 0,1 mg/L va sucrose 40 g/L di cho két
qua hinh thanh phéi tt nhét.

D3 thyc hién thanh cong nghién ctru nhan sinh khéi phdi vo tinh bang phuong
phap nudi cdy long lic va bang hé thdng bioreactor suc khi ding méi trudng 1/2 MS
co bod sung sucrose 15 g/L, adenine sulfate 10 mg/L, kinetin 0,5 mg/L, IBA 0,2 mg/L;
phéi truong thanh chuyén vao méi truong SH déu tao duge cdy hoan chinh. Két qua
trén tao co s& cho nhan gidng quy mé 1én DLLN.

Cay dinh lang 14 nhé hinh thanh tir phoi vo tinh sau khi 1iy tir binh cidy mo
duogc trong trén gia thé 100 % cat két hop che sang trong 7 ngay dau tién sinh trudng
t6t va cho ty 1¢ sbng cao nhat; cdy con sau khi thuan dudng duoc chuyén ra bau phat
trién tbt trén gia thé 1/2 mun dira : 1/4 tro triu : 1/4 phéan hitu co vi sinh c6 bd sung
0,6 g N/bau hoic 0,6 g P205/bau két hop v6i 0,3 g K20/bau, ty 18 xudt vuon dat trén
90%.

D3 xay dung dugc quy trinh nhan giéng hoan chinh ddi véi dong PLLN D7
bang phuong phap nudi cay tao phdi vo tinh.

Két qua str dung chi thi ISSR cho thiy cay tao thanh tir phdi vo tinh dong nhat

ve mat di truyen va hoan toan giong vdi cay me.
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Pé nghi

Tiép tuc trong va danh gia chét luong cay & giai doan thu hoach.

C6 thé ap dung k¥ thuat nhan gidng phoi vé tinh in vitro cay DLLN dé tao ra
dugc mot quan thé cay dong nhat.

Nghién ciru sir dung thém mot s6 loai gia thé va phan bon khéac nham gidp cay

con tir cdy md sinh treang khoe manh trong giai doan vudn wom.
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PHU LUC

Danh sach cac phu luc
- Phu lyc thanh phan méi trudng
- Phu lyc so d6 b tri thi nghiém
- Phu luc hinh anh
- Phu lyc trinh ty gene
- Phu luc s6 liéu

- Phu lyc két qua phan tich axit oleanolic



Phu luc thanh phan méi truong
Thanh phan méi trweong MS (Murashige & Skoong, 1962)

Nguyén t6 Nong dd (mg/L)
Khoang da luwgng

CaCl,.2H20 (Duchefa) 440
KH2PO4 (Duchefa) 170
KNOs (Duchefa) 1900
MgSO4.7H20 (Duchefa) 370
NH4NO3s (Duchefa) 1650
Khoang vi lugng

CoCl,.6H20 (Duchefa) 0,025
CuS04.5H20 (Duchefa) 0,025
FeNaEDTA (Sigma) 36,7
H3:BO3 (Duchefa) 6,20
KI (Duchefa) 0,83
MnS0O4.H20 (Duchefa) 16,9
Na:M004.2H20 (Duchefa) 0,25
ZnS0O4.7H20 (Duchefa) 8,60
Vitamin

Glycine 2
Pyridoxine hydrochloride (Duchefa) 0,5
Myo-Inositol (Duchefa) 100
Axit Nicotinic (Duchefa) 0,5

Thiamine hydrochloride (Duchefa) 0,1




Thanh phan mai truong SH (Schenk & Hildebrandt)

Nguyén té Nong dd (mg/L)
Khoang da lugng

CaCl2.2H20 (Duchefa) 200
KNOs3 (Duchefa) 2500
MgS04.7H20 (Duchefa) 400
NaH2PO4 (Duchefa) 300
Khoang vi lugng

HsBO3 (Duchefa) 50
CoCl,.6H,0 (Duchefa) 0,1
CuS04.5H20 (Duchefa) 0,2
Na:EDTA 20
FeSO4.7H20 (Sigma) 15
MnS04.H20 (Duchefa) 10
KI (Duchefa) 1,0
Na:M004.2H0 (Duchefa) 0,1
ZnS04.7H20 (Duchefa) 1,0
Vitamin

Myo-Inositol (Duchefa) 1000
Glycine 30
Axit Nicotinic (Duchefa) 5,0
Pyridoxine hydrochloride (Duchefa) 8,0

Thiamine hydrochloride (Duchefa) 5,0




Thanh phan méi trwang Nitsch & Nitsch

Nguyén té Nong dd (mg/L)
Khoang da lugng

CaCl,.2H,0 (Duchefa) 219,84
KNOs3 (Duchefa) 950
MgS04.7H20 (Duchefa) 185
KH2PO4 (Duchefa) 68
Khoang vi lugng

HsBO3 (Duchefa) 10
CuS04.5H20 (Duchefa) 0,025
Na.EDTA 37,3
FeS04.7H20 (Sigma) 27,8
MnSO4.H20 (Duchefa) 18,9
Na:Mo004.2H20 (Duchefa) 0,25
ZnS04.7H20 (Duchefa) 10
Vitamin

Myo-Inositol (Duchefa) 100
Glycine 2,0
Axit Nicotinic (Duchefa) 5,0
Pyridoxine hydrochloride (Duchefa) 0,5

Thiamine hydrochloride (Duchefa) 0,5




Phu luc so' @6 b tri thi nghiém
Thi nghiém 1. Anh huéng cua cac ndng do 2,4-D dén kha ning tao md seo ciia mau

phién 14 va cuéng la cay in vitro.

A1B1 A:B> A1B> A1B3
A1B4 A2B1 A1B4 AB1
A2B3 A1B> A2B3 A1B:
A1B3 A1B4 A2B> A2B4
A2B> AoB4 A1B3 A2B3
A1B1 A1B> A2B1 A2B4

Thi nghiém 2. Anh huong cia nong do 2,4-D dén kha niang tao mé seo mau phién 14

va cudng la cay thu tir vuon wom

CiD2 CiDs CiD1 C.oDs
CiD4 C2D; CiD: C2Ds
CiDs C2Ds C2D> C2D4
CaoDa4 CoDs C2oDs C1Ds
C2oDs C.D2 CiDs C2oDs
CiD2 Ci1Dg4 CiD1 CiDs4

Thi nghiém 3. Anh huéng cua ndng do BA va IBA dén kha niang tao phoi tir mo seo

EsFs E2F1 EiF: EsF: E4F3 E4F3
EiFs EsF2 EqF1 E2F2 EiF2 EsF:
EaF1 EoFs EiF2 EsFs EsF2 E2F2
EiFs EiF2 EiF: EoF: EoF2 EaFs3
=) EoF: Esk: EsFs EiF: EaF2
EiFs EsF2 EoFs EsF2 E2Fs3 E4F1
Thi nghiém 4: Anh huong ciia ndong do BA va NAA dén kha nang tao phoi tir mo
se0
G4H1 GsH1 GiH: G2oH2 GaH2 GaH2
GoH1 GsH1 G2H: G4H2 GsH: GsH:
GiHs GoHs GsHs G2Hs GiH: GsH:
GiH2 GsHs G2H: GiHs GsH: GaHs
G2H2 GsHs GiH: GsHs G2oH: GaHs
GiH:1 GiHs GsH: GiH: G2oHs GsH:1




Thi nghiém 5. Anh hudng cua céc loai duong (sucrose, fructose, glucose, maltose)

va ndng do dén kha ning tao phoi

AB: |AiB2 |AiBs | AiBs | AiBs | AiBs | AiBs | AiBs | AiB1 | AiB2
ABr | A2B2 | A2Bs | A2Bs | A2Bs | AcBs | AcBs | A2Bs | AzB1 | A2B2
AsB:r |AsB2 | AsBs | AsBs | AsBs | AsBs | AsBs | AsBs | AsB1 | AsB2
AsB1r | AsB2 | AsBs | AsBs | AsBs | AsBs | AuBs | AsBs | AuB1 | A4B2
AB: |AiB2 |AiBs | AiBs | A2B1 | A2B2 | A2Bs | AcBs | A1Bs | A2Bs
AsBr | AsB2 |AsBs |AsBs | AsB1r |A4B2 | AsBs | AsBs | AsBs | A4Bs

Thi nghiém 6. Anh huéng cua trong luong phoi nudi cay ban dau va tée do lac dén

kha nang nhan phdi trén hé thong nudi ciy long lic

ToK1 | T1iK: | T1Ky T:1Kz | T1iKs | T2Ks T1Ko | T2K2 | T2K>
T:K: | oK1 | ToK; T2Ks | T1Ks | T2K3 T:1Kz | T2K2 | T1K>
May lac 1 May lac 2 May lac 3

Thi nghiém 7. Anh huéng cua téc do suc khi dén kha nang nhan phoi bang hé thong

bioreactor

B: B, Bs
B> B: Bs
Bs B2 B1

Thi nghiém 8. Anh hudng cua Kinetin va IBA dén kha ning phat trién phoi don; tao

chdi don, cay don tir phoi don

Kili | Kilz | Kils | Kils | Kilz | Kili | Kilo | Kilz | Kils
Koli | Kol | Kols | Kols | Kol | Kol | Kl | Kslz | Kasls
Kali | Kslz | Ksls | Ksls | Kslz | Ksli | Kzl | Kalz | Kals
Kilt | Kil2 | Kz | Kils | Kilz | Kili | Kl | Kil2 | Kils




Thi nghiém 9. X4c dinh loai méi truong thich hop cho nuéi cdy choi phat trién thanh

cay

Mi M2 Mz | My
|\/|3 |\/|4 Ml MZ
Mz [ Mz | M1 | My

Thi nghiém 10. Anh huéng cua gia thé, ché do che sang dén sinh trudng cta ciy dinh

lang ma1 ra mo trong giai doan dau & vuon wom

Al: Che sang 3 ngay

A2: Che sang 5 ngay

A3: Che sang 7 ngay

B3 B4 B2 B4 B3 Bl Bl B2 B4
Bl B3 B4 Bl B4 B3 B2 B4 B2
B4 B2 Bl B2 Bl B2 B4 B3 Bl
B2 Bl B3 B3 B2 B4 B3 Bl B3

Thi nghiém 11. Anh huéng cua gia thé va liéu luong dam dén sinh truéng cua cay

dinh ling v bau trong giai doan vudn wom.

C2D2 | C1D1 | C3D4 | C1D2 | C3D1 | C2D4 | C2D2 | C3D2 | C1D3
C2D4 | C3D3 | C1D4 | C2D4 | C2D1 | C1D4 | C1D4 | C3D3 | C3D4
C3D2 | C1D3 | C2D2 | C3D4 | C1D3 | C3D1 | C2D3 | C1D1 | C2D1
CiD1 | C2D1 | C3D1 | C1D2 | C2D3 | C2D3 | C3D2 | C1D2 | C3D3

Thi nghiém 12. Anh huong cua gia thé va liéu luong 1an dén sinh truéng caa cay

dinh lang v6 bau trong giai doan vudn vom

G2H2 | GIH1 | G2H4 | G2H3 | GIH1 | G3H2 | G2H4 | G1H3 | G2H1
G3H4 | G3H1 | G1IH2 | GIH3 | G2H1 | G1HZ | G1H1 | G3H1 | G1H2
G2H1 | GIH4 | G2H3 | G3H1 | G3H4 | G3H3 | G3H4 | G3H3 | G2H3
G3H2 | G3H3 | G1H3 | G2H4 | G1H4 | G2H2 | G2H2 | G1H4 | G3H2




Phu luc hinh anh

Hinh dang cac mau dinh ling nghién ciu (18 mau)

3 s e - e

D17

Hinh PL1 Hinh dang cay va la cac mau dinh ling sir dung nghién ctiru D1 — D18



Hinh PL3 Cay dinh lang 14 nho tao tir phoi vo tinh giai doan 4 thang sau khi ra

vuom vom



Hinh PL5 Toan canh b6 tri thi nghiém 12 tai thoi diém 30 NST



Hinh dién di san phAm PCR qua khuéch dai cia cac primer ISSR

10kb

1500 b

1000 bp

100 bp

200 bp

Hinh PL6 San pham PCR cua primer UBC811 khuéch dai tir cAc mau 14 dinh ling
D1 - D8, M: thang DNA 1 kb

10k
1500 bp
1000 to
100 by,

200 by

Hinh PL7 San pham PCR cua primer UBC825 khuéch dai tir cAc mau 14 dinh ling
D1 - D8, M: thang DNA 1 kb

10kb

1500 bp

1000 by

100 bp

Hinh PL8 San pham PCR cua primer UBC840 khuéch dai tir cac mau 14 dinh ling
D1 - D8, M: thang DNA 1 kb



10kb

1500 by

1000 bp

100 by

Hinh PL9 San pham PCR cua primer UBC843 khuéch dai tir cAc mau 14 dinh ling
D1 - D8, M: thang DNA 1 kb

10kb

1500 |-|\

1000 bp

100 bp

200 bp

Hinh PL10 San pham PCR cua primer UBC844 khuéch dai tir cac mau 14 dinh ling
D1 - D8, M: thang DNA 1 kb

10 kb
1500 bp

1000 bp
100 byp

200 bp

Hinh PL11 San pham PCR cua primer UBC854 khuéch dai tir c4&c mau I dinh lang
D1 - D18, M: thang DNA 1 kb



Hinh PL12 San pham PCR cua primer UBC855 khuéch dai tir c4c mau |4 dinh ling
D1 - D8, M: thang DNA 1 kb

104

1500 bp

1000 bp

400 bp

Hinh PL13 San pham PCR cua primer UBC856 khuéch dai tir cac mau I dinh ling
D1 - D8, M: thang DNA 1 kb

1500 by

1000 tp

100 1y

200 by

Hinh PL14 San pham PCR cua primer UBC860 khuéch dai tir cac mau 14 dinh ling
D1 - D8, M: thang DNA 1 kb



10kb

1500 bp
1000 bp

400 bp

200 bp
Hinh PL15 San pham PCR cua primer UBC880 khuéch dai tir cAc mau |4 dinh ling
D1 - D8, M: thang DNA 1 kb

Hinh PL16 San pham PCR cua primer UBC890 khuéch dai tir cac mau la dinh lang
D1 - D18, M: thang DNA 1 kb



Phu luc trinh tw gene

Trinh te 8 mau dinh ling 14 nhé ving gen matK

>D1
CCTTCGCTACTGGGTAAAAGATGCTTCTTCTTTGCATTTATTACGATTCTTTCTCCACGA
GTATTGTAATTGGAATACTCCAAATAAAGCCGGTTCTTCTTCTTCAAAAAGAAATCAAAG
ACTATTCTTCTTCCTATATAATTCTCATCTATGTGAATACGAATCCATCTTCATCTTTCT
CCGTAACCAATCTTCTCATTTACGCTCAACATCTTCTGGAACCCTTCTTGAACGAATATA
TTTCTATGGAAAAATAAAATATCTTGTAAAAGTCTTTGTTAAGGCTTTTCAAGTCAATCT
ATTGTTGTTGAAGGATCCTTTCATGCATTATGTTAGGTATCAAGGAAAATCAATTCTCGC
TTCAAAAGGGACGCCCTTTTTAATGAAAAAATGGACATATTACTTTGTTAATTTATGGCA
ATGTCATTTTTACCTGTGGTCTCAACCGGGAAGGATCTGTATAAACCAATTATACAATAA
TTCCCTCGACCTTCTGGGCTATCTATCAAGTGCGCGGCTAAACCCTTCAATGGTACGCGG
TCAAATGCTAGAAAATTCATTTCTAATTGATAATGCTATTAATAAGTTCGATACTTTTGT
TCCAATTATTCCTCTGATTGGATCATTGGCTAAAGCGAAATTTTGTAA

>D2
CCTTCGCTACTGGGTAAAAGATGCTTCTTCTTTGCATTTATTACGATTCTTTCTCCACGA
GTATTGTAATTGGAATACTCCAAATAAAGCCGGTTCTTCTTCTTCAAAAAGAAATCAAAG
ACTATTCTTCTTCCTATATAATTCTCATCTATGTGAATACGAATCCATCTTCATCTTTCT
CCGTAACCAATCTTCTCATTTACGCTCAACATCTTCTGGAACCCTTCTTGAACGAATATA
TTTCTATGGAAAAATAAAATATCTTGTAAAAGTCTTTGTTAAGGCTTTTCAAGTCAATCT
ATTGTTGTTGAAGGATCCTTTCATGCATTATGTTAGGTATCAAGGAAAATCAATTCTCGC
TTCAAAAGGGACGCCCTTTTTAATGAAAAAATGGACATATTACTTTGTTAATTTATGGCA
ATGTCATTTTTACCTGTGGTCTCAACCGGGAAGGATCTGTATAAACCAATTATACAATAA
TTCCCTCGACCTTCTGGGCTATCTATCAAGTGCGCGGCTAAACCCTTCAATGGTACGCGG
TCAAATGCTAGAAAATTCATTTCTAATTGATAATGCTATTAATAAGTTCGATACTTTTGT
TCCAATTATTCCTCTGATTGGATCATTGGCTAAAGCGAAATTTTGTAA

>D3
CCTTCGCTACTGGGTAAAAGATGCTTCTTCTTTGCATTTATTACGATTCTTTCTCCACGA
GTATTGTAATTGGAATACTCCAAATAAAGCCGGTTCTTCTTCTTCAAAAAGAAATCAAAG
ACTATTCTTCTTCCTATATAATTCTCATCTATGTGAATACGAATCCATCTTCATCTTTCT
CCGTAACCAATCTTCTCATTTACGCTCAACATCTTCTGGAACCCTTCTTGAACGAATATA
TTTCTATGGAAAAATAAAATATCTTGTAAAAGTCTTTGTTAAGGCTTTTCAAGTCAATCT
ATTGTTGTTGAAGGATCCTTTCATGCATTATGTTAGGTATCAAGGAAAATCAATTCTCGC
TTCAAAAGGGACGCCCTTTTTAATGAAAAAATGGACATATTACTTTGTTAATTTATGGCA
ATGTCATTTTTACCTGTGGTCTCAACCGGGAAGGATCTGTATAAACCAATTATACAATAA
TTCCCTCGACCTTCTGGGCTATCTATCAAGTGCGCGGCTAAACCCTTCAATGGTACGCGG



TCAAATGCTAGAAAATTCATTTCTAATTGATAATGCTATTAATAAGTTCGATACTTTTGT
TCCAATTATTCCTCTGATTGGATCATTGGCTAAAGCGAAATTTTGTAA

>D4
CCTTCGCTACTGGGTAAAAGATGCTTCTTCTTTGCATTTATTACGATTCTTTCTCCACGA
GTATTGTAATTGGAATACTCCAAATAAAGCCGGTTCTTCTTCTTCAAAAAGAAATCAAAG
ACTATTCTTCTTCCTATATAATTCTCATCTATGTGAATACGAATCCATCTTCATCTTTCT
CCGTAACCAATCTTCTCATTTACGCTCAACATCTTCTGGAACCCTTCTTGAACGAATATA
TTTCTATGGAAAAATAAAATATCTTGTAAAAGTCTTTGTTAAGGCTTTTCAAGTCAATCT
ATTGTTGTTGAAGGATCCTTTCATGCATTATGTTAGGTATCAAGGAAAATCAATTCTCGC
TTCAAAAGGGACGCCCTTTTTAATGAAAAAATGGACATATTACTTTGTTAATTTATGGCA
ATGTCATTTTTACCTGTGGTCTCAACCGGGAAGGATCTGTATAAACCAATTATACAATAA
TTCCCTCGACCTTCTGGGCTATCTATCAAGTGCGCGGCTAAACCCTTCAATGGTACGCGG
TCAAATGCTAGAAAATTCATTTCTAATTGATAATGCTATTAATAAGTTCGATACTTTTGT
TCCAATTATTCCTCTGATTGGATCATTGGCTAAAGCGAAATTTTGTAA

>D5
CCTTCGCTACTGGGTAAAAGATGCTTCTTCTTTGCATTTATTACGATTCTTTCTCCACGA
GTATTGTAATTGGAATACTCCAAATAAAGCCGGTTCTTCTTCTTCAAAAAGAAATCAAAG
ACTATTCTTCTTCCTATATAATTCTCATCTATGTGAATACGAATCCATCTTCATCTTTCT
CCGTAACCAATCTTCTCATTTACGCTCAACATCTTCTGGAACCCTTCTTGAACGAATATA
TTTCTATGGAAAAATAAAATATCTTGTAAAAGTCTTTGTTAAGGCTTTTCAAGTCAATCT
ATTGTTGTTGAAGGATCCTTTCATGCATTATGTTAGGTATCAAGGAAAATCAATTCTCGC
TTCAAAAGGGACGCCCTTTTTAATGAAAAAATGGACATATTACTTTGTTAATTTATGGCA
ATGTCATTTTTACCTGTGGTCTCAACCGGGAAGGATCTGTATAAACCAATTATACAATAA
TTCCCTCGACCTTCTGGGCTATCTATCAAGTGCGCGGCTAAACCCTTCAATGGTACGCGG
TCAAATGCTAGAAAATTCATTTCTAATTGATAATGCTATTAATAAGTTCGATACTTTTGT
TCCAATTATTCCTCTGATTGGATCATTGGCTAAAGCGAAATTTTGTAA

>D6
CCTTCGCTACTGGGTAAAAGATGCTTCTTCTTTGCATTTATTACGATTCTTTCTCCACGA
GTATTGTAATTGGAATACTCCAAATAAAGCCGGTTCTTCTTCTTCAAAAAGAAATCAAAG
ACTATTCTTCTTCCTATATAATTCTCATCTATGTGAATACGAATCCATCTTCATCTTTCT
CCGTAACCAATCTTCTCATTTACGCTCAACATCTTCTGGAACCCTTCTTGAACGAATATA
TTTCTATGGAAAAATAAAATATCTTGTAAAAGTCTTTGTTAAGGCTTTTCAAGTCAATCT
ATTGTTGTTGAAGGATCCTTTCATGCATTATGTTAGGTATCAAGGAAAATCAATTCTCGC
TTCAAAAGGGACGCCCTTTTTAATGAAAAAATGGACATATTACTTTGTTAATTTATGGCA
ATGTCATTTTTACCTGTGGTCTCAACCGGGAAGGATCTGTATAAACCAATTATACAATAA
TTCCCTCGACCTTCTGGGCTATCTATCAAGTGCGCGGCTAAACCCTTCAATGGTACGCGG



TCAAATGCTAGAAAATTCATTTCTAATTGATAATGCTATTAATAAGTTCGATACTTTTGT
TCCAATTATTCCTCTGATTGGATCATTGGCTAAAGCGAAATTTTGTAA

>D7
CCTTCGCTACTGGGTAAAAGATGCTTCTTCTTTGCATTTATTACGATTCTTTCTCCACGA
GTATTGTAATTGGAATACTCCAAATAAAGCCGGTTCTTCTTCTTCAAAAAGAAATCAAAG
ACTATTCTTCTTCCTATATAATTCTCATCTATGTGAATACGAATCCATCTTCATCTTTCT
CCGTAACCAATCTTCTCATTTACGCTCAACATCTTCTGGAACCCTTCTTGAACGAATATA
TTTCTATGGAAAAATAAAATATCTTGTAAAAGTCTTTGTTAAGGCTTTTCAAGTCAATCT
ATTGTTGTTGAAGGATCCTTTCATGCATTATGTTAGGTATCAAGGAAAATCAATTCTCGC
TTCAAAAGGGACGCCCTTTTTAATGAAAAAATGGACATATTACTTTGTTAATTTATGGCA
ATGTCATTTTTACCTGTGGTCTCAACCGGGAAGGATCTGTATAAACCAATTATACAATAA
TTCCCTCGACCTTCTGGGCTATCTATCAAGTGCGCGGCTAAACCCTTCAATGGTACGCGG
TCAAATGCTAGAAAATTCATTTCTAATTGATAATGCTATTAATAAGTTCGATACTTTTGT
TCCAATTATTCCTCTGATTGGATCATTGGCTAAAGCGAAATTTTGTAA

>D8
CCTTCGCTACTGGGTAAAAGATGCTTCTTCTTTGCATTTATTACGATTCTTTCTCCACGA
GTATTGTAATTGGAATACTCCAAATAAAGCCGGTTCTTCTTCTTCAAAAAGAAATCAAAG
ACTATTCTTCTTCCTATATAATTCTCATCTATGTGAATACGAATCCATCTTCATCTTTCT
CCGTAACCAATCTTCTCATTTACGCTCAACATCTTCTGGAACCCTTCTTGAACGAATATA
TTTCTATGGAAAAATAAAATATCTTGTAAAAGTCTTTGTTAAGGCTTTTCAAGTCAATCT
ATTGTTGTTGAAGGATCCTTTCATGCATTATGTTAGGTATCAAGGAAAATCAATTCTCGC
TTCAAAAGGGACGCCCTTTTTAATGAAAAAATGGACATATTACTTTGTTAATTTATGGCA
ATGTCATTTTTACCTGTGGTCTCAACCGGGAAGGATCTGTATAAACCAATTATACAATAA
TTCCCTCGACCTTCTGGGCTATCTATCAAGTGCGCGGCTAAACCCTTCAATGGTACGCGG
TCAAATGCTAGAAAATTCATTTCTAATTGATAATGCTATTAATAAGTTCGATACTTTTGT
TCCAATTATTCCTCTGATTGGATCATTGGCTAAAGCGAAATTTTGTAA

Trinh tw 8 mau dinh Ling 14 nhé ving gen rbcL

>D1
ATTACAAATTGACTTATTATACTCCTGACTATGAAACCAAAGATACTGATATCTTGGCAG
CATTCCGAGTAACTCCTCAACCTGGAGTTCCACCTGAAGAAGCAGGGGCTGCGGTAGCTG
CCGAATCTTCTACTGGTACATGGACAACTGTGTGGACCGATGGACTTACCAGCCTTGATC
GTTACAAAGGGCGATGCTACGGAATCGAGCCCGTTACTGGAGAAGAAAATCAATATATTG
CTTATGTAGCTTACCCATTAGACCTTTTTGAAGAGGGTTCTGTTACTAATATGTTTACTT
CCATTGTAGGTAATGTATTTGGGTTCAAAGCCCTGCGTGCTCTACGTCTGGAAGATCTGC
GAATCCCTGTTGCTTATATTAAAACTTTCCAAGGACCGCCTCATGGCATCCAAGTTGAGA
GAGATAAATTGAACAAGTATGGTCGTCCCCTATTGGGATGTACTATTAAACCTAAATTGG



GGTTATCTGCTAAAAACTACGGTAGAGCGGTTTATGAATGTCTCCGTGGTGGACTTGATT
TTACCAAAGACGATGAGAACGTGAACTCCCAACCATTTATGCGTTGGAGAGATCGTTTCT
TATTTTGTGCCGAAGCACTTTTTAAAGCACAGGCTGAAACAGGTGAAATCAAAGGGCATT
ACTTTAATGCTACTGCGGGTACATGCGAAGAAATGATGAAAAGGGCTATGTGTGCCAGAG
AATTGGGAGTTCCTATCGTAATGCATGATTACTTAACAGGGGGATTCACTGCAAATACTA
CCTTGGCTCATTATTGCCGAGATAATGGCCTACTTCTTCACATCCACCGCGCAATGCATG
CAGTTATTGATAGACAGAAGAATCATGGTATGCACTTTCGTGTACTAGCTAAAGGGTTAC
GTATGTCTGGTGGAGATCATATTCACGCCGGTACCGTAGTAGGTAAACTTGAAGGGGAAA
GAGACATCACTTTGGGCTTTGTTGATTTACTGCGTGATGATTTCGTTGCAAAAGATCGAA
GTCGCGGTATTTATTTCACCCAAGATTGGGTCTCTCTACCAGGTGTTCTGCCCGTGGCTT
CGGGGGGTATTCACGTTTGGCATATGCCTGCTCTGACCGAGATCTTTGGGGATGATTCCG
TACTACAGTTCGGTGGAGGAACTTTAGGACACCCTTGGGGAAATGCACCCGGTGCCGTAG
CTAATCGAGTAGCTCTAGAAGCATGTGTACAAGCTCGTAATGAGGGACGTGATCTTGCTC
GTGAAGGTAATGAAATCATCCGTGAGGCTGCTAAATGGAGCCCTGAACTAGCTGCTGCTT
GTGAGGTATGGAAGGAGATCAAATTTGAATTTGAAGCAATGGATACTTTGTAATC

>D2
ATTACAAATTGACTTATTATACTCCTGACTATGAAACCAAAGATACTGATATCTTGGCAG
CATTCCGAGTAACTCCTCAACCTGGAGTTCCACCTGAAGAAGCAGGGGCTGCGGTAGCTG
CCGAATCTTCTACTGGTACATGGACAACTGTGTGGACCGATGGACTTACCAGCCTTGATC
GTTACAAAGGGCGATGCTACGGAATCGAGCCCGTTACTGGAGAAGAAAATCAATATATTG
CTTATGTAGCTTACCCATTAGACCTTTTTGAAGAGGGTTCTGTTACTAATATGTTTACTT
CCATTGTAGGTAATGTATTTGGGTTCAAAGCCCTGCGTGCTCTACGTCTGGAAGATCTGC
GAATCCCTGTTGCTTATATTAAAACTTTCCAAGGACCGCCTCATGGCATCCAAGTTGAGA
GAGATAAATTGAACAAGTATGGTCGTCCCCTATTGGGATGTACTATTAAACCTAAATTGG
GGTTATCTGCTAAAAACTACGGTAGAGCGGTTTATGAATGTCTCCGTGGTGGACTTGATT
TTACCAAAGACGATGAGAACGTGAACTCCCAACCATTTATGCGTTGGAGAGATCGTTTCT
TATTTTGTGCCGAAGCACTTTTTAAAGCACAGGCTGAAACAGGTGAAATCAAAGGGCATT
ACTTTAATGCTACTGCGGGTACATGCGAAGAAATGATGAAAAGGGCTATGTGTGCCAGAG
AATTGGGAGTTCCTATCGTAATGCATGATTACTTAACAGGGGGATTCACTGCAAATACTA
CCTTGGCTCATTATTGCCGAGATAATGGCCTACTTCTTCACATCCACCGCGCAATGCATG
CAGTTATTGATAGACAGAAGAATCATGGTATGCACTTTCGTGTACTAGCTAAAGGGTTAC
GTATGTCTGGTGGAGATCATATTCACGCCGGTACCGTAGTAGGTAAACTTGAAGGGGAAA
GAGACATCACTTTGGGCTTTGTTGATTTACTGCGTGATGATTTCGTTGCAAAAGATCGAA
GTCGCGGTATTTATTTCACCCAAGATTGGGTCTCTCTACCAGGTGTTCTGCCCGTGGCTT
CGGGGGGTATTCACGTTTGGCATATGCCTGCTCTGACCGAGATCTTTGGGGATGATTCCG
TACTACAGTTCGGTGGAGGAACTTTAGGACACCCTTGGGGAAATGCACCCGGTGCCGTAG




CTAATCGAGTAGCTCTAGAAGCATGTGTACAAGCTCGTAATGAGGGACGTGATCTTGCTC
GTGAAGGTAATGAAATCATCCGTGAGGCTGCTAAATGGAGCCCTGAACTAGCTGCTGCTT
GTGAGGTATGGAAGGAGATCAAATTTGAATTTGAAGCAATGGATACTTTGTAATC

>D3
ATTACAAATTGACTTATTATACTCCTGACTATGAAACCAAAGATACTGATATCTTGGCAG
CATTCCGAGTAACTCCTCAACCTGGAGTTCCACCTGAAGAAGCAGGGGCTGCGGTAGCTG
CCGAATCTTCTACTGGTACATGGACAACTGTGTGGACCGATGGACTTACCAGCCTTGATC
GTTACAAAGGGCGATGCTACGGAATCGAGCCCGTTACTGGAGAAGAAAATCAATATATTG
CTTATGTAGCTTACCCATTAGACCTTTTTGAAGAGGGTTCTGTTACTAATATGTTTACTT
CCATTGTAGGTAATGTATTTGGGTTCAAAGCCCTGCGTGCTCTACGTCTGGAAGATCTGC
GAATCCCTGTTGCTTATATTAAAACTTTCCAAGGACCGCCTCATGGCATCCAAGTTGAGA
GAGATAAATTGAACAAGTATGGTCGTCCCCTATTGGGATGTACTATTAAACCTAAATTGG
GGTTATCTGCTAAAAACTACGGTAGAGCGGTTTATGAATGTCTCCGTGGTGGACTTGATT
TTACCAAAGACGATGAGAACGTGAACTCCCAACCATTTATGCGTTGGAGAGATCGTTTCT
TATTTTGTGCCGAAGCACTTTTTAAAGCACAGGCTGAAACAGGTGAAATCAAAGGGCATT
ACTTTAATGCTACTGCGGGTACATGCGAAGAAATGATGAAAAGGGCTATGTGTGCCAGAG
AATTGGGAGTTCCTATCGTAATGCATGATTACTTAACAGGGGGATTCACTGCAAATACTA
CCTTGGCTCATTATTGCCGAGATAATGGCCTACTTCTTCACATCCACCGCGCAATGCATG
CAGTTATTGATAGACAGAAGAATCATGGTATGCACTTTCGTGTACTAGCTAAAGGGTTAC
GTATGTCTGGTGGAGATCATATTCACGCCGGTACCGTAGTAGGTAAACTTGAAGGGGAAA
GAGACATCACTTTGGGCTTTGTTGATTTACTGCGTGATGATTTCGTTGCAAAAGATCGAA
GTCGCGGTATTTATTTCACCCAAGATTGGGTCTCTCTACCAGGTGTTCTGCCCGTGGCTT
CGGGGGGTATTCACGTTTGGCATATGCCTGCTCTGACCGAGATCTTTGGGGATGATTCCG
TACTACAGTTCGGTGGAGGAACTTTAGGACACCCTTGGGGAAATGCACCCGGTGCCGTAG
CTAATCGAGTAGCTCTAGAAGCATGTGTACAAGCTCGTAATGAGGGACGTGATCTTGCTC
GTGAAGGTAATGAAATCATCCGTGAGGCTGCTAAATGGAGCCCTGAACTAGCTGCTGCTT
GTGAGGTATGGAAGGAGATCAAATTTGAATTTGAAGCAATGGATACTTTGTAATC

>D4
ATTACAAATTGACTTATTATACTCCTGACTATGAAACCAAAGATACTGATATCTTGGCAG
CATTCCGAGTAACTCCTCAACCTGGAGTTCCACCTGAAGAAGCAGGGGCTGCGGTAGCTG
CCGAATCTTCTACTGGTACATGGACAACTGTGTGGACCGATGGACTTACCAGCCTTGATC
GTTACAAAGGGCGATGCTACGGAATCGAGCCCGTTACTGGAGAAGAAAATCAATATATTG
CTTATGTAGCTTACCCATTAGACCTTTTTGAAGAGGGTTCTGTTACTAATATGTTTACTT
CCATTGTAGGTAATGTATTTGGGTTCAAAGCCCTGCGTGCTCTACGTCTGGAAGATCTGC
GAATCCCTGTTGCTTATATTAAAACTTTCCAAGGACCGCCTCATGGCATCCAAGTTGAGA
GAGATAAATTGAACAAGTATGGTCGTCCCCTATTGGGATGTACTATTAAACCTAAATTGG



GGTTATCTGCTAAAAACTACGGTAGAGCGGTTTATGAATGTCTCCGTGGTGGACTTGATT
TTACCAAAGACGATGAGAACGTGAACTCCCAACCATTTATGCGTTGGAGAGATCGTTTCT
TATTTTGTGCCGAAGCACTTTTTAAAGCACAGGCTGAAACAGGTGAAATCAAAGGGCATT
ACTTTAATGCTACTGCGGGTACATGCGAAGAAATGATGAAAAGGGCTATGTGTGCCAGAG
AATTGGGAGTTCCTATCGTAATGCATGATTACTTAACAGGGGGATTCACTGCAAATACTA
CCTTGGCTCATTATTGCCGAGATAATGGCCTACTTCTTCACATCCACCGCGCAATGCATG
CAGTTATTGATAGACAGAAGAATCATGGTATGCACTTTCGTGTACTAGCTAAAGGGTTAC
GTATGTCTGGTGGAGATCATATTCACGCCGGTACCGTAGTAGGTAAACTTGAAGGGGAAA
GAGACATCACTTTGGGCTTTGTTGATTTACTGCGTGATGATTTCGTTGCAAAAGATCGAA
GTCGCGGTATTTATTTCACCCAAGATTGGGTCTCTCTACCAGGTGTTCTGCCCGTGGCTT
CGGGGGGTATTCACGTTTGGCATATGCCTGCTCTGACCGAGATCTTTGGGGATGATTCCG
TACTACAGTTCGGTGGAGGAACTTTAGGACACCCTTGGGGAAATGCACCCGGTGCCGTAG
CTAATCGAGTAGCTCTAGAAGCATGTGTACAAGCTCGTAATGAGGGACGTGATCTTGCTC
GTGAAGGTAATGAAATCATCCGTGAGGCTGCTAAATGGAGCCCTGAACTAGCTGCTGCTT
GTGAGGTATGGAAGGAGATCAAATTTGAATTTGAAGCAATGGATACTTTGTAATC

>D5
ATTACAAATTGACTTATTATACTCCTGACTATGAAACCAAAGATACTGATATCTTGGCAG
CATTCCGAGTAACTCCTCAACCTGGAGTTCCACCTGAAGAAGCAGGGGCTGCGGTAGCTG
CCGAATCTTCTACTGGTACATGGACAACTGTGTGGACCGATGGACTTACCAGCCTTGATC
GTTACAAAGGGCGATGCTACGGAATCGAGCCCGTTACTGGAGAAGAAAATCAATATATTG
CTTATGTAGCTTACCCATTAGACCTTTTTGAAGAGGGTTCTGTTACTAATATGTTTACTT
CCATTGTAGGTAATGTATTTGGGTTCAAAGCCCTGCGTGCTCTACGTCTGGAAGATCTGC
GAATCCCTGTTGCTTATATTAAAACTTTCCAAGGACCGCCTCATGGCATCCAAGTTGAGA
GAGATAAATTGAACAAGTATGGTCGTCCCCTATTGGGATGTACTATTAAACCTAAATTGG
GGTTATCTGCTAAAAACTACGGTAGAGCGGTTTATGAATGTCTCCGTGGTGGACTTGATT
TTACCAAAGACGATGAGAACGTGAACTCCCAACCATTTATGCGTTGGAGAGATCGTTTCT
TATTTTGTGCCGAAGCACTTTTTAAAGCACAGGCTGAAACAGGTGAAATCAAAGGGCATT
ACTTTAATGCTACTGCGGGTACATGCGAAGAAATGATGAAAAGGGCTATGTGTGCCAGAG
AATTGGGAGTTCCTATCGTAATGCATGATTACTTAACAGGGGGATTCACTGCAAATACTA
CCTTGGCTCATTATTGCCGAGATAATGGCCTACTTCTTCACATCCACCGCGCAATGCATG
CAGTTATTGATAGACAGAAGAATCATGGTATGCACTTTCGTGTACTAGCTAAAGGGTTAC
GTATGTCTGGTGGAGATCATATTCACGCCGGTACCGTAGTAGGTAAACTTGAAGGGGAAA
GAGACATCACTTTGGGCTTTGTTGATTTACTGCGTGATGATTTCGTTGCAAAAGATCGAA
GTCGCGGTATTTATTTCACCCAAGATTGGGTCTCTCTACCAGGTGTTCTGCCCGTGGCTT
CGGGGGGTATTCACGTTTGGCATATGCCTGCTCTGACCGAGATCTTTGGGGATGATTCCG
TACTACAGTTCGGTGGAGGAACTTTAGGACACCCTTGGGGAAATGCACCCGGTGCCGTAG




CTAATCGAGTAGCTCTAGAAGCATGTGTACAAGCTCGTAATGAGGGACGTGATCTTGCTC
GTGAAGGTAATGAAATCATCCGTGAGGCTGCTAAATGGAGCCCTGAACTAGCTGCTGCTT
GTGAGGTATGGAAGGAGATCAAATTTGAATTTGAAGCAATGGATACTTTGTAATC

>D6
ATTACAAATTGACTTATTATACTCCTGACTATGAAACCAAAGATACTGATATCTTGGCAG
CATTCCGAGTAACTCCTCAACCTGGAGTTCCACCTGAAGAAGCAGGGGCTGCGGTAGCTG
CCGAATCTTCTACTGGTACATGGACAACTGTGTGGACCGATGGACTTACCAGCCTTGATC
GTTACAAAGGGCGATGCTACGGAATCGAGCCCGTTACTGGAGAAGAAAATCAATATATTG
CTTATGTAGCTTACCCATTAGACCTTTTTGAAGAGGGTTCTGTTACTAATATGTTTACTT
CCATTGTAGGTAATGTATTTGGGTTCAAAGCCCTGCGTGCTCTACGTCTGGAAGATCTGC
GAATCCCTGTTGCTTATATTAAAACTTTCCAAGGACCGCCTCATGGCATCCAAGTTGAGA
GAGATAAATTGAACAAGTATGGTCGTCCCCTATTGGGATGTACTATTAAACCTAAATTGG
GGTTATCTGCTAAAAACTACGGTAGAGCGGTTTATGAATGTCTCCGTGGTGGACTTGATT
TTACCAAAGACGATGAGAACGTGAACTCCCAACCATTTATGCGTTGGAGAGATCGTTTCT
TATTTTGTGCCGAAGCACTTTTTAAAGCACAGGCTGAAACAGGTGAAATCAAAGGGCATT
ACTTTAATGCTACTGCGGGTACATGCGAAGAAATGATGAAAAGGGCTATGTGTGCCAGAG
AATTGGGAGTTCCTATCGTAATGCATGATTACTTAACAGGGGGATTCACTGCAAATACTA
CCTTGGCTCATTATTGCCGAGATAATGGCCTACTTCTTCACATCCACCGCGCAATGCATG
CAGTTATTGATAGACAGAAGAATCATGGTATGCACTTTCGTGTACTAGCTAAAGGGTTAC
GTATGTCTGGTGGAGATCATATTCACGCCGGTACCGTAGTAGGTAAACTTGAAGGGGAAA
GAGACATCACTTTGGGCTTTGTTGATTTACTGCGTGATGATTTCGTTGCAAAAGATCGAA
GTCGCGGTATTTATTTCACCCAAGATTGGGTCTCTCTACCAGGTGTTCTGCCCGTGGCTT
CGGGGGGTATTCACGTTTGGCATATGCCTGCTCTGACCGAGATCTTTGGGGATGATTCCG
TACTACAGTTCGGTGGAGGAACTTTAGGACACCCTTGGGGAAATGCACCCGGTGCCGTAG
CTAATCGAGTAGCTCTAGAAGCATGTGTACAAGCTCGTAATGAGGGACGTGATCTTGCTC
GTGAAGGTAATGAAATCATCCGTGAGGCTGCTAAATGGAGCCCTGAACTAGCTGCTGCTT
GTGAGGTATGGAAGGAGATCAAATTTGAATTTGAAGCAATGGATACTTTGTAATC

>D7
ATTACAAATTGACTTATTATACTCCTGACTATGAAACCAAAGATACTGATATCTTGGCAG
CATTCCGAGTAACTCCTCAACCTGGAGTTCCACCTGAAGAAGCAGGGGCTGCGGTAGCTG
CCGAATCTTCTACTGGTACATGGACAACTGTGTGGACCGATGGACTTACCAGCCTTGATC
GTTACAAAGGGCGATGCTACGGAATCGAGCCCGTTACTGGAGAAGAAAATCAATATATTG
CTTATGTAGCTTACCCATTAGACCTTTTTGAAGAGGGTTCTGTTACTAATATGTTTACTT
CCATTGTAGGTAATGTATTTGGGTTCAAAGCCCTGCGTGCTCTACGTCTGGAAGATCTGC
GAATCCCTGTTGCTTATATTAAAACTTTCCAAGGACCGCCTCATGGCATCCAAGTTGAGA
GAGATAAATTGAACAAGTATGGTCGTCCCCTATTGGGATGTACTATTAAACCTAAATTGG



GGTTATCTGCTAAAAACTACGGTAGAGCGGTTTATGAATGTCTCCGTGGTGGACTTGATT
TTACCAAAGACGATGAGAACGTGAACTCCCAACCATTTATGCGTTGGAGAGATCGTTTCT
TATTTTGTGCCGAAGCACTTTTTAAAGCACAGGCTGAAACAGGTGAAATCAAAGGGCATT
ACTTTAATGCTACTGCGGGTACATGCGAAGAAATGATGAAAAGGGCTATGTGTGCCAGAG
AATTGGGAGTTCCTATCGTAATGCATGATTACTTAACAGGGGGATTCACTGCAAATACTA
CCTTGGCTCATTATTGCCGAGATAATGGCCTACTTCTTCACATCCACCGCGCAATGCATG
CAGTTATTGATAGACAGAAGAATCATGGTATGCACTTTCGTGTACTAGCTAAAGGGTTAC
GTATGTCTGGTGGAGATCATATTCACGCCGGTACCGTAGTAGGTAAACTTGAAGGGGAAA
GAGACATCACTTTGGGCTTTGTTGATTTACTGCGTGATGATTTCGTTGCAAAAGATCGAA
GTCGCGGTATTTATTTCACCCAAGATTGGGTCTCTCTACCAGGTGTTCTGCCCGTGGCTT
CGGGGGGTATTCACGTTTGGCATATGCCTGCTCTGACCGAGATCTTTGGGGATGATTCCG
TACTACAGTTCGGTGGAGGAACTTTAGGACACCCTTGGGGAAATGCACCCGGTGCCGTAG
CTAATCGAGTAGCTCTAGAAGCATGTGTACAAGCTCGTAATGAGGGACGTGATCTTGCTC
GTGAAGGTAATGAAATCATCCGTGAGGCTGCTAAATGGAGCCCTGAACTAGCTGCTGCTT
GTGAGGTATGGAAGGAGATCAAATTTGAATTTGAAGCAATGGATACTTTGTAATC

>D8
ATTACAAATTGACTTATTATACTCCTGACTATGAAACCAAAGATACTGATATCTTGGCAG
CATTCCGAGTAACTCCTCAACCTGGAGTTCCACCTGAAGAAGCAGGGGCTGCGGTAGCTG
CCGAATCTTCTACTGGTACATGGACAACTGTGTGGACCGATGGACTTACCAGCCTTGATC
GTTACAAAGGGCGATGCTACGGAATCGAGCCCGTTACTGGAGAAGAAAATCAATATATTG
CTTATGTAGCTTACCCATTAGACCTTTTTGAAGAGGGTTCTGTTACTAATATGTTTACTT
CCATTGTAGGTAATGTATTTGGGTTCAAAGCCCTGCGTGCTCTACGTCTGGAAGATCTGC
GAATCCCTGTTGCTTATATTAAAACTTTCCAAGGACCGCCTCATGGCATCCAAGTTGAGA
GAGATAAATTGAACAAGTATGGTCGTCCCCTATTGGGATGTACTATTAAACCTAAATTGG
GGTTATCTGCTAAAAACTACGGTAGAGCGGTTTATGAATGTCTCCGTGGTGGACTTGATT
TTACCAAAGACGATGAGAACGTGAACTCCCAACCATTTATGCGTTGGAGAGATCGTTTCT
TATTTTGTGCCGAAGCACTTTTTAAAGCACAGGCTGAAACAGGTGAAATCAAAGGGCATT
ACTTTAATGCTACTGCGGGTACATGCGAAGAAATGATGAAAAGGGCTATGTGTGCCAGAG
AATTGGGAGTTCCTATCGTAATGCATGATTACTTAACAGGGGGATTCACTGCAAATACTA
CCTTGGCTCATTATTGCCGAGATAATGGCCTACTTCTTCACATCCACCGCGCAATGCATG
CAGTTATTGATAGACAGAAGAATCATGGTATGCACTTTCGTGTACTAGCTAAAGGGTTAC
GTATGTCTGGTGGAGATCATATTCACGCCGGTACCGTAGTAGGTAAACTTGAAGGGGAAA
GAGACATCACTTTGGGCTTTGTTGATTTACTGCGTGATGATTTCGTTGCAAAAGATCGAA
GTCGCGGTATTTATTTCACCCAAGATTGGGTCTCTCTACCAGGTGTTCTGCCCGTGGCTT
CGGGGGGTATTCACGTTTGGCATATGCCTGCTCTGACCGAGATCTTTGGGGATGATTCCG
TACTACAGTTCGGTGGAGGAACTTTAGGACACCCTTGGGGAAATGCACCCGGTGCCGTAG




CTAATCGAGTAGCTCTAGAAGCATGTGTACAAGCTCGTAATGAGGGACGTGATCTTGCTC
GTGAAGGTAATGAAATCATCCGTGAGGCTGCTAAATGGAGCCCTGAACTAGCTGCTGCTT
GTGAGGTATGGAAGGAGATCAAATTTGAATTTGAAGCAATGGATACTTTGTAATC

Trinh te 8 mau dinh Ling 14 nhé vang gen trnH-psbA

>D1
GTAATGCTCATAACTTCCCTCTAGACCTAGCTGCCGTTGAAGCTCCCTTTACAAAAGGAT
AAGACCCCGTTTTAGGGTATACGAGTTTTTTTTTTGAAATAAAAAGGAGCAATAACCTCT
TTCTTGTTCTATCAAGAGGGCGGTATTGCTCCTTTTTTTATTTAGTAGTATTTGATAGTT
TCTTTAAACTTATTTTATTTAAAGAAAGGTCGTTTTCTTTTTATCGGTTGGTTCATGAGT
GAGTATCATGCTTTCGTTCTGTATTAATCCTTAATTTAGAATTTAGCTATTTTTTCCCAA
TCTTTTGGGAAGTTTTTTTTTTAAAGAAAAGATGAAAATGTTGGACTTTTTACTTAGTTA
AGTTAATACTTAATATTTTTATCTCGAAAAAAAAGAAAGATAAGAAAGAAATAATGATGA
TATGGTAAAAATTTAATCTTTTGAAACGTAAGGAAAAGAATAATAAGGGGGCGGATGTAC
CCAAGTGGATCAAGGCAGGGGATT

>D2
GTAATGCTCCTAACTTCCCTCTAGACCTAGCTGCCGTTGAAGCTCCCTTTACAAAAGGAT
AAGACCCCGTTTTAGGGTTTTCGAGTTTTTTTTTTTGAAATAAAAAGGAGCAATAACCTC

TTTCTTGTTTTATCAAGAGGGCGGTATTGCTCCTTTTTTTATTTAGTAGTATTTGATAGT
TTCTTTAAACTTATTTTATTTAAAGAAAGGTCGTTTTCTTTTTATCGGTTGGTTCATGAG
TGAGTATCATGCTTTCGTTCTGTATTAATCATTAATCTAGAATTTAGCTATTTCTTCCCA
ATCTTTTGGGAAGTTTTTTTTTAAAGAAAAGATGAAAATGTTGGACTTTTTACTTAGTTA
AGTTAATACTTAATATTTTTATCTCGAAAAAAAAGAAAGATAAGAAAGAAATAATGATGA
TATGGTAAAAATTTAATCTTTTGAAACGTAAGGAAAAGAATAATAAGGGGGCGGATGTAC
CCAAGTGGATCAGGGCAGGGGATT

>D3
GTAATGCTCATAACTTCCCCCTAGACCTAGCTGCTGTTGAAGCTCCCTTTTCAAATGGAT
AAGACCCGGTTTTAGGGTTTACGAGTTTTTTTTTTGAAATAAAAAGGAGCAATAACCTCT
TTCTTGTTTTATCAAGAGGGCGGTATTGCTCCTTTTTTTATTTAGTAGTATTTGATAGTT
TCTTTAAACTTATTTTATTTAAAGAAAGGTCGTTTTTTTTTTATCGGTTGGTTCCTGAGT
GAGTATCATGCTTTCGTTCTGTATTAATCATTAATTTAGAATTTAGCTATTTTTTCCCAA
TCTTTTGGGAAGTTTTTTTTTTAAAGAAAAGATGAAAATGTTGGACTTTTTACTTAGTTA
AGTTAATACTTAATATTTTTATCTCGAAAAAAAAGAAAGATAAGAAAGAAATAATGATGA
TATGGTAAAAATTTAATCTTTTGAAACGTAAGGAAAAAAATAATAAGGGGGCGGATGTAG
CCAAGTGGATCAAGGCAGTGAATT

>D4
GTAATGCTCATAACTTCCCTCTAGACCTAGCTGCCGTTGAAGCTCCATTTACAAAAGGAT




AAGACCCGGTTTTAGGGTTTACGAGTTTTTTTTTGAAATAAAAAGGAGCAATAACCTCTT
TCTTGTTTTATCAAGAGGGCGGTATTGCTCCTTTTTTTATTTAGTAGTATTTGATAGTTT
CTTTAAACTTATTTTATTTAAAGAAAGGTCGTTTTTTTTTTATCGGTTGGTTCCTGAGTG
AGTATCATGCTTTCGTTTTGTATTAATCCTTAATTTAGAATTTAGCTATTTTTTCCCAAT
CTTTTGGGAAGTTTTTTTTTTAAAGAAAAGATGAAAATGTTGGACTTTTTACTTAGTTAA
GTTAATACTTAATATTTTTATCTCGAAAAAAAAGAAAGATAAGAAAGAAATAATGATGAT
ATGGTAAAAATTTAATCTTTTGAAACGTAAGGAAAAAAATAATAAGGGGGCGGATGTACC
CAAGTGGATCAAGGCAGTGGATTT

>D5
GTAATGCTCATAACTTCCCTCTAGACCTAGGTGCTGTTGAAGCTCCCTTTACAAAAGGAT
AAGACCCCGTTTTAGGGTTTACGAGTTTTTTTTTTGAAATAAAAAGGAGCAATAACCTCT
TTCTTGTTTTATCAAGAGGGCGGTATTGCTCCTTTTTTTATTTAGTAGTATTTGATAGTT
TCTTTAAACTTATTTTATTTAAAGAAAGGTCGTTTTTTTTTTATCGGTTGGTTCCTGAGT
GAGTATCATGCTTTCGTTTTGTTTTAATCCTTAATTTAGAATTTAGCTATTTTTTCCCAA
TCTTTTGGGAAGTTTTTTTTTTAAAGAAAAGATGAAAATGTTGGACTTTTTACTTAGTTA
AGTTAATACTTAATATTTTTATCTCGAAAAAAAAGAAAGATAAGAAAGAAATAATGATGA
TATGGTAAAAATTTAATCTTTTGAAACGTAAGGAAAAAAATAATAAGGGGGCGGATGTAC
CCAAGTGGATCAAGGCAGTGGATT

>D6
GTAATGCTCATAACTTCCCTCTAGACCTAGCTGCTGTTGAAGCTCCCTTTACAAAAGGAT
AAGACCCGGTTTTAGGGTTTTCGAGTTTTTTTTTTGAAATAAAAAGGAGCAATAACCTCT

TTCTTGTTTTATCAAGAGGGCGGTATTGCTCCTTTTTTTATTTAGTAGTATTTGATAGTT
TCTTTAAACTTATTTTATTTAAAGAAAGGTCGTTTTTTTTTTATCGGTTGGTTCATGAGT
GAGTATCATGCTTTCGTTCTGTATTAATCCTTAATTTAGAATTTAGCTATTTTTTCCCAA
TTTTTTGGGAAGTTTTTTTTTTAAAGAAAAGATGAAAATGTTGGACTTTTTACTTAGTTA
AGTTAATACTTAATATTTTTATCTCGAAAAAAAAGAAAGATAAGAAAGAAATAATGATGA
TATGGTAAAAATTTAATCTTTTGAAACGTAAGGAAAAAAATAATAAGGGGGCGGATGTAC
CCAAGTGGATCAAGGCAGTGGATT

>D7
GTAATGCTCCTAACTTCCCCCTAGACCTAGCTGCCGTTGAAGCTCCCTTTACAAAAGGAT
AAGACCCGGTTTTAGGGTTTTCGAGTTTTTTTTTTGAAATAAAAAGGAGCAATAACCTCT

TTCTTGTTTTATCAAGAGGGCGGTATTGCTCCTTTTTTTATTTAGTAGTATTTGATAGTT
TCTTTAAACTTATTTTATTTAAAGAAAGGTCGTTTTTTTTTTATCGGTTGGTTCCTGAGT
GAGTATCATGCTTTCGTTTTGTATTAATCCTTAATTTAGAATTTAGCTATTTTTTCCCAA
TTTTTTGGGAAGTTTTTTTTTTAAAGAAAAGATGAAAATGTTGGACTTTTTACTTAGTTA
AGTTAATACTTAATATTTTTATCTCGAAAAAAAAGAAAGATAAGAAAGAAATAATGATGA



TATGGTAAAAATTTAATCTTTTGAAACGTAAGGAAAAAAATAATAAGGGGGCGGATGTAG
CCAAGTGGATCAAGGCAGTGGATT

>D8
GTAATGCTCATAACTTCCCTCTAGACCTAGCTGCTCGTTGAAGCTCCCTTTACAAAAGGA
TAAGACCCGGTTTTAGGGTTTACGAGTTTTTTTTTTGAAATAAAAAGGAGCAATAACCTC
TTTCTTGTTTTATCAAGAGGGCGGTATTGCTCCTTTTTTTATTTAGTAGTATTTGATAGT
TTCTTTAAACTTATTTTATTTAAAGAAAGGTCGTTTTCTTTTTATCGGTTGGTTCCTGAG
TGAGTATCATGCTTTCGTTCTGTATTAATCCTTAATTTAGAATTTAGCTATTTTTTCCCA
ATCTTTTGGGAAGTTTTTTTTTTAAAGAAAAGATGAAAATGTTGGACTTTTTACTTAGTT
AAGTTAATACTTAATATTTTTATCTCGAAAAAAAAGAAAGATAAGAAAGAAATAATGATG
ATATGGTAAAAATTTAATCTTTTGAAACGTAAGGAAAAAAATAATAAGGGGGCGGATGTA
GCCAAGTGGATCAAGGCAGTGGAT

M@t s6 ky hiéu nucleotide ciia cac primer ISSR (Bang 3.2)
Ky hiéu R = G hoac A
Ky hiéuY =T hoac C
Ky hiéu V = A hoac C hoic G
Ky hiégu H=Ahoac Choac T



Phu luc sé ligu

1. Anh hwéng cia nong dj chat diéu hoa sinh truéng 2,4-D va 2 loai md caa cay
dinh ling in vitro dén qué trinh tao mo seo.

1.1. Anh hwéng cia ndong dé chat diéu hoa sinh trwéng 2,4-D dén ty 1é tao seo

ciia mau phién 14 va cuéng |4 cay dinh Ling in vitro

2 YEU TO HOAN TOAN NGAU NHIEN
The GLM Procedure
Dependent Variable: TL1

Sum of
Source DF Squares  Mean Square F Value Pr > F
Model 7  25125.26205  3589.32315 266.75 <.0001
Error 16 215.29073 13.45567
Corrected Total 23 25340.55278

R-Square  Coeff Var Root MSE TL1 Mean
0.991504 6.711447 3.668197 54.65583

Source DF Type III SS Mean Square F Value Pr > F
A 1 219.37307 219.37307 16.30 0.0010
B 3 24776.14175  8258.71392 613.77 <.0001
A*B 3 129.74723 43.24908 3.21 0.0511

Alpha 0.01

Error Degrees of Freedom 16

Error Mean Square 13.45567

Number of Means 2

Critical Range 4.374
Means with the same letter are not significantly different.
Duncan Grouping Mean N A
A 57.679 12 1
B 51.633 12 2

Alpha 0.01

Error Degrees of Freedom 16

Error Mean Square 13.45567
Number of Means 2 3 4

Critical Range 6.186 6.452 6.626
Means with the same letter are not significantly different.

Duncan Grouping Mean N B
A 84.480 6 3
B 69.425 6 2
B 64.198 6 4
C 0.520 6 1

1.2. Anh hwéng ciia ndng dd chat diéu hoa sinh truéng 2,4-D dén dwong kinh

mO seo ctia mau phien la va cuong la cay dinh lang in vitro
2 YEU TO HOAN TOAN NGAU NHIEN
The GLM Procedure
Dependent Variable: TL1

Sum of
Source DF Squares  Mean Square F Value Pr > F
Model 7 2.11133333  0.30161905 55.60 <.0001
Error 16 ©0.08680000 ©.00542500
Corrected Total 23 2.19813333

R-Square  Coeff Var Root MSE TL1 Mean
0.960512 6.498935 0.073655 1.133333

Source DF Type III SS Mean Square F Value Pr > F
A 1 0.48735000 0.48735000 89.83 <.0001
B 3 1.45243333 0.48414444 89.24 <.0001
A*B 3 0.17155000 0.05718333 10.54 0.0005
Alpha 0.01
Error Degrees of Freedom 16
Error Mean Square 0.005425
Number of Means 2
Critical Range .08783

Means with the same letter are not significantly different.
Duncan Grouping Mean N A



A 1.27583 12 1
B 0.99083 12 2
Alpha 0.01
Error Degrees of Freedom 16
Error Mean Square 0.005425
Number of Means 2 3 4
Critical Range .1242 .1295 .1330
Means with the same letter are not significantly different.
Duncan Grouping Mean N B
A 1.31833 6
A 1.26333 6
A 1.24167 6
B 0.71000 6
Alpha 0.01
Error Degrees of Freedom 16
Error Mean Square 0.005425
Number of Means 2 3 4 5 6 7 8
Critical Range .1757 .1832 .1882 .1917 .1944  .1965 .1983
Means with the same letter are not significantly different.
Duncan Grouping Mean N AB
1.54000 3 3
.44000
.41333
.09667
.08667
.07000
.71000
.71000
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1.3. Anh hwéng ciia nong dd chat diéu hoa sinh trwéng 2,4-D dén trong lwong

twoi ciia mo seo ciia mau phién 14 va cudng I4 cay dinh Ling in vitro

2 YEU TO HOAN TOAN NGAU NHIEN
The GLM Procedure
Dependent Variable: TL1

Sum of
Source DF Squares  Mean Square F Value Pr > F
Model 7 81106.00000 11586.57143 132.86 <.0001
Error 16  1395.33333 87.20833
Corrected Total 23 82501.33333

R-Square  Coeff Var Root MSE TL1 Mean
0.983087 8.620191 9.338540 108.3333

Source DF Type III SS Mean Square F Value Pr > F

A 1 8588.16667 8588.16667 98.48 <.0001
B 3 52749.00000 17583.00000 201.62 <.0001
A*B 3 19768.83333  6589.61111 75.56 <.0001

Alpha 0.01

Error Degrees of Freedom 16

Error Mean Square 87.20833

Number of Means 2

Critical Range 11.14
Means with the same letter are not significantly different.
Duncan Grouping Mean N A
A 127.250 12 1
B 89.417 12 2

Alpha 0.01

Error Degrees of Freedom 16

Error Mean Square 87.20833
Number of Means 2 3 4

Critical Range 15.75 16.42 16.87
Means with the same letter are not significantly different.
Duncan Grouping Mean N B
A 166.167 6 3
B 136.667 6 2

C 86.833 6 4
D 43.667 6 1
Alpha 0.01



Error Degrees of Freedom 16
Error Mean Square 87.20833

Number of Means 2 3 4 5 6 7 8
Critical Range 22.27 23.23 23.86 24.31 24.65 24.92 25.14

Means with the same letter are not significantly different.

Duncan Grouping Mean N AB
A 219.667 3 1 3
B 177.333 3 1 2
« 112.667 3 2 3
D C 96.000 3 2 2
D C 91.667 3 2 4
D 82.000 3 1 4
E 57.333 3 2 1
F 30.000 3 1 1

2. Anh huéng cia nong do chat diéu hoa sinh trwéng 2,4-D va 2 loai md ciaa cay

dinh ling ngoai virom wom dén qué trinh tao mo seo

2.1. Anh hwéng ciia ndng dé chat diéu hoa sinh truéng 2,4-D dén ty & tao mo

seo ciia mau phién la va cudng 14 cay dinh ling ngoai virom wom

2 YEU TO HOAN TOAN NGAU NHIEN
The GLM Procedure

Dependent Variable: TL1

Source
Model
Error

Sum of
DF Squares Mean Square F Value Pr > F
7 20904.31636  2986.33091 197.30 <.0001
16 242.17533 15.13596

Corrected Total 23 21146.49170

Source

A
B
A*B

R-Square  Coeff Var Root MSE TL1 Mean
0.988548 8.639227 3.890496  45.03292
DF Type III SS Mean Square F Value Pr > F
1 2906.86070 2906.86070 192.05 <.0001
3 17020.49655 5673.49885 374.84 <.0001
3 976.95911 325.65304 21.52 <.0001
Alpha 0.01
Error Degrees of Freedom 16
Error Mean Square 15.13596
Number of Means 2
Critical Range 4.639
Means with the same letter are not significantly different.
Duncan Grouping Mean N A
A 56.038 12 1
B 34.028 12 2
Alpha 0.01
Error Degrees of Freedom 16
Error Mean Square 15.13596
Number of Means 2 3 4
Critical Range 6.561 6.843 7.027
Means with the same letter are not significantly different.
Duncan Grouping Mean N B
A 69.047 6
B 61.138 6
C 49.427 6
D 0.520 6
Alpha 0.01
Error Degrees of Freedom 16
Error Mean Square 15.13596

AN W

Number of Means 2 3 4 5 6 7 8
Critical Range 9.28 9.68 9.94 10.13 10.27 10.38 10.47

Means with the same letter are not significantly different.

Duncan Grouping Mean N AB
A 84.663 3 1 3
B 75.363 3 1 2
C 63.607 3 1 4
D 53.436 3 2 3



D 46.913 3 2 2
E 35.247 3 2 4
F 0.520 3.1 1
F 0.520 3 2 1

2.2. Anh huéng cia ndng d chat diéu hoa sinh trwéng 2,4-D dén dwong kinh

md seo ciia mAu phién 14 va cudng |4 cay dinh ling ngoai vuon wom

2 YEU TO HOAN TOAN NGAU NHIEN
The GLM Procedure
Dependent Variable: TL1

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 7 1.36502917 ©.19500417 58.57 <.0001
Error 16 ©0.05326667 ©.00332917
Corrected Total 23 1.41829583

R-Square  Coeff Var Root MSE TL1 Mean
0.962443 5.340433 0.057699 1.080417

Source DF Type III SS Mean Square F Value Pr > F

A 1 0.18200417 ©0.18200417 54.67 <.0001

B 3 1.11961250 ©.37320417 112.10 <.0001

A*B 3  0.06341250 0.02113750 6.35 0.0049
Alpha 0.01

Error Degrees of Freedom 16
Error Mean Square 0.003329
Number of Means 2
Critical Range .06880
Means with the same letter are not significantly different.
Duncan Grouping Mean N A
A 1.16750 12 1
B 0.99333 12 2
Alpha 0.01
Error Degrees of Freedom 16
Error Mean Square 0.003329
Number of Means 2 3 4
Critical Range .0973 .1015 .1042
Means with the same letter are not significantly different.
Duncan Grouping Mean N B
A 1.24000 6
A 1.21500 6
A 1.15667 6
B 0.71000 6
Alpha 0.01
Error Degrees of Freedom 16
Error Mean Square 0.003329
Number of Means 2 3 4 5 6 7 8
Critical Range .1376 .1435 .1474  .1502 .1523 .1540 .1553
Means with the same letter are not significantly different.
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Duncan Grouping Mean N AB
A 1.37333 3 1 3
A 1.32000 3 1 2
A 1.26667 3 1 4
B 1.11e00 3 2 2
B 1.10667 3 2 3
B 1.04667 3 2 4
C 0.71e060 3 1 1
C 0.71e060 3 2 1

2.3. Anh hwéng cia nong do chat diéu hoa sinh trwéng 2,4-D dén trong lwong

twoi ciia MO seo ciia mau phién 14 va cudng la cay dinh ling ngoai vurdn wom

The GLM Procedure
Dependent Variable: TL1
Sum of
Source DF Squares  Mean Square F Value Pr > F



Model 7 11491.29167 1641.61310 59.07 <.0001
Error 16 444 .66667 27.79167
Corrected Total 23 11935.95833
R-Square  Coeff Var Root MSE TL1 Mean
0.962746 9.174962 5.271780 57.45833

Source DF Type III SS Mean Square F Value Pr > F
A 1 2882.041667 2882.041667 103.70 <.0001
B 3  6286.791667 2095.597222 75.40 <.0001
A*B 3 2322.458333  774.152778 27.86 <.0001

Alpha 0.01

Error Degrees of Freedom 16

Error Mean Square 27.79167

Number of Means 2

Critical Range 6.286
Means with the same letter are not significantly different.
Duncan Grouping Mean N A
A 68.417 12 1
B 46.500 12 2

Alpha 0.01

Error Degrees of Freedom 16

Error Mean Square 27.79167
Number of Means 2 3 4

Critical Range 8.890 9.272 9.522
Means with the same letter are not significantly different.

Duncan Grouping Mean N B
A 76.167 6 3
A 67.500 6 2
B 52.667 6 4
C 33.500 6 1
Alpha 0.01

Error Degrees of Freedom 16
Error Mean Square 27.79167
Number of Means 2 3 4 5 6 7 8
Critical Range 12.57 13.11 13.47 13.72 13.91 14.07 14.19
Means with the same letter are not significantly different.

Duncan Grouping Mean N AB
A 95.333 3 1 3
A 88.333 3 1 2
B 60.000 3 1 4
cC B 57.000 3 2 3
c D 46.667 3 2 2
cC D 45.333 3 2 4
E D 37.000 3 2 1
E 30.000 3 1 1

3. Anh hwéng ciia ndng dd BA va IBA dén cam ng tao phoi tir mo seo
3.1. Anh hwéng cia nong dd BA va IBA dén s cam wng tao phdi vo tinh ¢ cay

dinh ling 14 nhé thai diém 45 NSC

2 YEU TO HOAN TOAN NGAU NHIEN
The GLM Procedure
Dependent Variable: TL1

Sum of
Source DF Squares  Mean Square F Value Pr > F
Model 11  79.85596824  7.25963348 45.13 <.0001
Error 24  3.86044105 0.16085171
Corrected Total 35 83.71640929

R-Square  Coeff Var Root MSE TL1 Mean
0.953887 9.176943  0.401063 4.370336

Source DF Type III SS Mean Square F Value Pr > F
A 3  66.44958059  22.14986020 137.70 <.0001
B 2 3.74282473 1.87141237 11.63 0.0003
A*B 6 9.66356292 1.61059382 10.01 <.0001
Alpha 0.01
Error Degrees of Freedom 24
Error Mean Square 0.160852
Number of Means 2 3 4

Critical Range .5288 .5515 .5667



Means with the same letter are not significantly different.

Duncan Grouping Mean N A
A 5.5684 9 4
A 5.3813 9 3
B 4.3808 9 2
c 2.1509 9 1
Alpha 0.01
Error Degrees of Freedom 24
Error Mean Square 0.160852
Number of Means 2 3
Critical Range .4580 L4776
Means with the same letter are not significantly different.
Duncan Grouping Mean N B

A 4.7771 12 3
B A 4.3455 12 2

B 3.9884 12 1
Alpha 0.01
Error Degrees of Freedom 24

Error Mean Square 0.160852
Number of Means 2 3 4 5 6 7 8 9 10 11 12
Critical Range ©0.916 ©.955 0.981 1.001 1.016 1.027 1.037 1.046 1.053 1.059 1.064
Means with the same letter are not significantly different.

Duncan Grouping Mean N AB
A 5.7824 3 4 2
A 5.6075 3 3 2
A 5.5080 3 4 3

B A 5.4148 3 4 1
B A 5.360 3 3 3
B A 5.2303 3 3 1
B C 4.4737 3 2 3
B C 4.4708 3 2 2
C 4.1978 3 2 1
C 3.8206 3 1 3
D 1.5214 3 1 2
D 1.1107 3 1 1

3.2. Anh hwéng cia ndng do BA va IBA dén ty I¢ tao phoi vo tinh & cay dinh

ling 14 nhé thoi diém 60 NSC

2 YEU TO HOAN TOAN NGAU NHIEN
The GLM Procedure
Dependent Variable: TL1

Sum of
Source DF Squares  Mean Square F Value Pr > F
Model 11  75.58013266 6.87092115 41.34 <.0001
Error 24 3.98890282 0.16620428
Corrected Total 35  79.56903548

R-Square  Coeff Var Root MSE TL1 Mean
0.949869 10.60252 0.407682  3.845140
Source DF Type III SS Mean Square F Value Pr > F
A 3 68.82351289  22.94117096  138.03 <.0001
B 2 3.48034507 1.74017253 10.47 ©.0005
A*B 6 3.27627470  0.54604578 3.29 0.0167
Alpha 0.01
Error Degrees of Freedom 24
Error Mean Square 0.166204
Number of Means 2 3 4
Critical Range .5376 .5606 .5760
Means with the same letter are not significantly different.
Duncan Grouping Mean N A
A 5.3344 9
B 4.5980 9
C 3.8078 9
D 1.6404 9
Alpha 0.01
Error Degrees of Freedom 24
Error Mean Square 0.166204
Number of Means 2 3
Critical Range .4655 .4855
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Means with the same letter are not significantly different.
Duncan Grouping Mean N B
A 4.2132 12 3
B A 3.8694 12 2

B 3.4528 12 1
Alpha 0.05
Error Degrees of Freedom 24

Error Mean Square 0.166204
Number of Means 2 3 4 5 6 7 8 9 1o 11 12
Critical Range .6870 .7216 .7438 .7594 .7711 .7802 .7873 .7931 .7979 .8018 .8050
Means with the same letter are not significantly different.

Duncan Grouping Mean N AB
A 5.4792 3 4 3
A 5.3231 3 4 2
A 5.2010 3 4 1

B A 4.8274 3 3 2

B A 4.8176 3 3 3

B C 4.1489 3 3 1
C 3.9407 3 2 2
C 3.8496 3 2 3
C 3.6330 3 2 1
D 2.7066 3 1 3
E 1.3863 3 1 2
E 0.8283 3 1 1

3.4. Anh hwéng cia nong do BA va IBA den ty I€ tao phoi vo tinh & cay dinh

ling 14 nhé

2 YEU TO HOAN TOAN NGAU NHIEN
The GLM Procedure
Dependent Variable: TL1

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 11  4145.121340 376.829213 11.58 <.0001
Error 24  780.997211 32.541550
Corrected Total 35 4926.118551

R-Square  Coeff Var Root MSE TL1 Mean
0.841458 12.26616 5.704520 46.50617

Source DF Type III SS Mean Square F Value Pr > F
A 3 3108.740703 1036.246901 31.84 <.0001
B 2  477.588769  238.794384 7.34 0.0033
A*B 6 558.791868 93.131978 2.86 0.0301
Alpha 0.01
Error Degrees of Freedom 24
Error Mean Square 32.54155
Number of Means 2 3 4

Critical Range 7.522 7.845 8.060
Means with the same letter are not significantly different.
Duncan Grouping Mean N A
A 57.260 9 4
B A 51.493
B 45.000
C 32.271 9 1
Alpha 0.01
Error Degrees of Freedom 24
Error Mean Square 32.54155
Number of Means 2 3
Critical Range 6.514 6.794
Means with the same letter are not significantly different.
Duncan Grouping Mean N B
A 49.231 12 2
A 48.930 12 3
B 41.358 12 1
Alpha 0.05
Error Degrees of Freedom 24
Error Mean Square 32.54155
Number of Means 2 3 4 5 6 7 8 9 1o 11 12
Critical Range 9.61 10.10 10.41 10.63 10.79 10.92 11.62 11.10 11.16 11.22 11.26
Means with the same letter are not significantly different.
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Duncan Grouping Mean N AB

A 61.923 3 4 2
B A 55.075 3 4 1
B A 54.782 3 4 3
B A C 52.859 3 3 3
B A C 52.775 3 3 2
B D C 48.846 3 3 1
B E D C 46.923 3 2 3
B E D C 45.000 3 2 2
E D C 43.077 3 2 1

E D 41.154 3 1 3

E 37.225 3 1 2

F 18.435 3 1 1

4. Anh hwéng cia nong do BA va NAA dén kha ning hinh thanh phdi tir md seo
4.1. Anh hwéng cia nong d BA va NAA dén su cam &ng tao phdi vo tinh & cay

dinh ling 14 nhé tai thai diém 45 NSC

2 YEU TO HOAN TOAN NGAU NHIEN
The GLM Procedure
Dependent Variable: TL1

Sum of
Source DF Squares  Mean Square F Value Pr > F
Model 11 66.03317870 6.00301625 30.09 <.0001
Error 24 4.78765437 0.19948560
Corrected Total 35  70.82083307

R-Square  Coeff Var Root MSE TL1 Mean
0.932398 9.184659 0.446638 4.862871

Source DF Type III SS Mean Square F Value Pr > F
A 3 51.39190806 17.13063602 85.87 <.0001
B 2 3.72851856 1.86425928 9.35 0.0010
A*B 6 10.91275208 1.81879201 9.12 <.0001
Alpha 0.01
Error Degrees of Freedom 24
Error Mean Square 0.199486
Number of Means 2 3 4
Critical Range .5889 .6142 .6311
Means with the same letter are not significantly different.
Duncan Grouping Mean N A

A 5.8523 9 4
B A 5.5419 9
B 5.2283 9
C 2.8290 9 1
Alpha 0.01
Error Degrees of Freedom 24
Error Mean Square 0.199486
Number of Means 2 3
Critical Range .5100 .5319
Means with the same letter are not significantly different.
Duncan Grouping Mean N B
A 5.2342 12 3
B A 4.9051 12 2

3
2

B 4.4493 12 1
Alpha 0.01
Error Degrees of Freedom 24

Error Mean Square 0.199486
Number of Means 2 3 4 5 6 7 8 9 10 11 12
Critical Range 1.020 1.064 1.093 1.114 1.131 1.144 1.155 1.164 1.172 1.179 1.185
Means with the same letter are not significantly different.
Duncan Grouping Mean N AB
A 6.2933 3 4 2
.6850
.6184
.5787
.5390
.4682
.3916
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B A 5.1900 3 2 3
B 5.1032 3 2 1
B 4.5229 3 1 3

C 2.3169 3.1 2
C 1.6472 3 1 1

4.2. Anh huéng cia nong d BA va NAA dén su cam &ng tao phdi vo tinh & cay
dinh ling 14 nhé tai thai diém 60 NSC
2 YEU TO HOAN TOAN NGAU NHIEN

The GLM Procedure
Dependent Variable: TL1

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 11  43.10610471 3.91873679 16.29 <.0001
Error 24  5.77363207 0.24056800
Corrected Total 35  48.87973679

R-Square  Coeff Var Root MSE TL1 Mean
0.881881 12.54438 0.490477 3.909938

Source DF Type III SS Mean Square F Value Pr > F

A 3 33.99189663 11.33063221 47.10 <.0001

B 2 2.92953581 1.46476790 6.09 0.0073

A*B 6 6.18467227 1.03077871 4.28 0.0045
Alpha 0.01

Error Degrees of Freedom 24
Error Mean Square 0.240568

Number of Means 2 3 4
Critical Range .6467 .6745 .6930

Means with the same letter are not significantly different.
Duncan Grouping Mean N A

A 4.9346 9 4
B A 4.4776
B 3.8678
C 2.3598 9 1
Alpha 0.01
Error Degrees of Freedom 24
Error Mean Square 0.240568
Number of Means 2 3
Critical Range .5601 .5841
Means with the same letter are not significantly different.
Duncan Grouping Mean N B
A 4.2137 12 3
B A 3.9880 12 2

9 3
9 2

B 3.5281 12 1
Alpha 0.01
Error Degrees of Freedom 24

Error Mean Square 0.240568
Number of Means 2 3 4 5 6 7 8 9 10 11 12
Critical Range 1.120 1.168 1.200 1.224 1.242 1.257 1.269 1.279 1.287 1.295 1.301
Means with the same letter are not significantly different.

Duncan Grouping Mean N AB
A 5.1223 3 4 2

B A 4.9481 3 4 3
B A C 4.7333 3 4 1
B A C 4.5648 3 3 2
B A C 4.5142 3 3 3
B A C 4.3538 3 3 1
B A C 4.0935 3 2 2
B C 3.7566 3 2 1
B C 3.7535 3 2 3

C 3.6388 3 1 3
D 2.1716 3 1 2
D 1.2689 3 1 1

4.4. Anh hwéng cia ndng dd BA va NAA dén ty 1é tao phdi vo tinh ¢ cay dinh

ling 14 nhé

2 YEU TO HOAN TOAN NGAU NHIEN



The GLM Procedure
Dependent Variable: TL1

Sum of
Source DF Squares  Mean Square F Value Pr > F
Model 11  4097.071650  372.461059 8.30 <.0001
Error 24  1076.904518 44.871022
Corrected Total 35 5173.976168

R-Square  Coeff Var Root MSE TL1 Mean
0.791861 13.58448 6.698584 49.31058

Source DF Type III SS Mean Square F Value Pr > F
A 3 2410.641529 803.547176 17.91 <.0001
B 2  664.850594  332.425297 7.41 0.0031
A*B 6 1021.579528 170.263255 3.79 0.0084
Alpha 0.01
Error Degrees of Freedom 24
Error Mean Square 44.87102
Number of Means 2 3 4

Critical Range 8.833 9.212 9.465
Means with the same letter are not significantly different.
Duncan Grouping Mean N A
A 58.500 9 4
B A 54.308 9 3
B 47.592 9 2
C 36.842 9 1
Alpha 0.01
Error Degrees of Freedom 24
Error Mean Square 44.87102
Number of Means 2 3
Critical Range 7.649  7.978
Means with the same letter are not significantly different.
Duncan Grouping Mean N B
A 52.732 12 2
A 51.950 12 3
B 43,250 12 1
Alpha 0.01
Error Degrees of Freedom 24
Error Mean Square 44.87102
Number of Means 2 3 4 5 6 7 8 9 1o 11 12
Critical Range 15.30 15.96 16.39 16.71 16.96 17.16 17.33 17.46 17.58 17.69 17.77
Means with the same letter are not significantly different.
Duncan Grouping Mean N AB
A 63.930 3 4 2
56.789
55.075
54.991
54.782
.859
48.930
47 .007
46.923
46.923
45.084
C 18.435 3 1 1

5. Két qua anh hwéng cia loai dwong va ham lwong dwong dén kha ning tao

W oowWwwWwWw®m®E®E®
>>r>PrP>>>>P>
U
N
WwWwwwwwwwww
BNMNNERENWDWWA
NREPENMNWWRRERNWW

phdi cia mau dinh Ling 14 nhé & 30 NSC
5.1. Két qua anh hwéng caa loai dwdng va ham lwong dwong dén so6 phoi cia

miu dinh Ling 14 nhé & 45 NSC

The GLM Procedure
Dependent Variable: SP

Sum of
Source DF Squares  Mean Square F Value Pr > F



Model 19 101516.1833 5342.9570 86.95 <.0001
Error 40 2458.0000 61.4500
Corrected Total 59 103974.1833

R-Square  Coeff Var  Root MSE SP Mean
0.976360 5.379621 7.839005 145.7167

Source DF Type III SS Mean Square F Value Pr > F
A 3 23862.45000 7954.15000 129.44 <.0001
B 4  55763.76667  13940.94167 226.87 <.0001
A*B 12 21889.96667 1824.16389 29.69 <.0001

*Trac nghiém phan hang yéu t6 loai dwong
The GLM Procedure

Duncan's Multiple Range Test for SP

NOTE: This test controls the Type I comparisonwise error rate, not the experimentwise error rate.

Alpha 0.01

Error Degrees of Freedom 40

Error Mean Square 61.45
Number of Means 2 3 4

Critical Range 7.741 8.072  8.295

Means with the same letter are not significantly different.

Duncan Grouping Mean N A
A 177.467 15 Su
B 147.267 15 Glu
C 132.667 15 Malt
C 125.467 15 Fru

*Trac nghiém phan hang yéu t6 ham lvgng duwong
The GLM Procedure
Duncan's Multiple Range Test for SP
NOTE: This test controls the Type I comparisonwise error rate, not the experimentwise error rate.
Alpha 0.01

Error Degrees of Freedom 40
Error Mean Square 61.45

Number of Means 2 3 4 5
Critical Range 8.655 9.025 9.274  9.458

Means with the same letter are not significantly different.

Duncan Grouping Mean N B

194.167 12 40
156.083 12 50
149.000 12 30
125.917 12 20

N W w >



D 103.417 12 10

*Trac nghiém phan hang yéu t6 loai dwong x ham lvgng duong
The GLM Procedure
Duncan's Multiple Range Test for SP
NOTE: This test controls the Type I comparisonwise error rate, not the experimentwise error rate.
Alpha 0.01

Error Degrees of Freedom 40
Error Mean Square 61.45

Number of Means 2 3 4 5 6 7 8 9 10 11

Critical Range 17.31 18.05 18.55 18.92 19.21 19.44 19.64 19.80 19.95 20.08
Number of Means 12 13 14 15 16 17 18 19 20

Critical Range 20.19 20.29 20.38 20.46 20.54 20.60 20.67 20.72 20.78

Means with the same letter are not significantly different.

Duncan Grouping Mean N AB
A 287.000 3 Su 40
B 179.000 3 Glu 40
C B 170.333 3 Su 30
c B D 165.000 3 Malt 50
cC B D 161.667 3 Su 50
C B D 161.333 3 Glu 30
C D 158.000 3 Fru 40
C ED 153.333 3 Su 20
C E D 152.667 3 Malt 40
C E D 152.000 3 Glu 50
F E D 145.667 3 Fru 50
F E 137.000 3 Glu 20
F E 134.667 3 Malt 30
F G 129.667 3 Fru 30
H G 115.e00 3 Su 10

The GLM Procedure
Duncan's Multiple Range Test for SP

Means with the same letter are not significantly different.

Duncan Grouping Mean N AB
H 110.667 3 Malt 20
H I 107.000 3 Glu 10
H I 102.667 3 Fru 20
H I 100.333 3 Malt 10
I 91.333 3 Fru 10

5.2. Két qua anh hwéng caa loai dwong va ham hrong dwong dén sé phdi caa
mau dinh lang 14 nhé ¢ 60 NSC

The GLM Procedure
Dependent Variable: SP

Sum of
Source DF Squares  Mean Square F Value Pr > F
Model 19 53872.31667  2835.38509 41.47 <.0001

Error 40  2734.66667 68.36667



Corrected Total 59 56606.98333

R-Square  Coeff Var  Root MSE SP Mean
0.951690 6.631531 8.268414 124.6833

Source DF Type III SS Mean Square F Value Pr > F
A 3 11155.25000 3718.41667 54.39 <.0001
B 4  38053.23333  9513.30833 139.15 <.0001
A*B 12 4663.83333 388.65278 5.68 <.0001

*Tric nghiém phan hang yéu t6 loai duong

The GLM Procedure
Duncan's Multiple Range Test for SP
NOTE: This test controls the Type I comparisonwise error rate, not the experimentwise error rate.

Alpha 0.01
Error Degrees of Freedom 40
Error Mean Square 68.36667

Number of Means 2 3 4
Critical Range 8.165 8.514 8.749

Means with the same letter are not significantly different.

Duncan Grouping Mean N A
A 144.800 15 Su
B 128.533 15 Glu
C 117.e00 15 Malt
D 108.400 15 Fru

*Trac nghiém phan hang yéu té ham luong dudng

The GLM Procedure
Duncan's Multiple Range Test for SP
NOTE: This test controls the Type I comparisonwise error rate, not the experimentwise error rate.

Alpha 0.01
Error Degrees of Freedom 40
Error Mean Square 68.36667

Number of Means 2 3 4 5
Critical Range 9.129 9.519 9.782 9.976

Means with the same letter are not significantly different.

Duncan Grouping Mean N B
A 158.500 12 40
138.417 12 50
131.917 12 30
109.250 12 20
85.333 12 10

*Trac nghiém phan hang yéu té loai dudng x ham luong dudng

O ww

The GLM Procedure
Duncan's Multiple Range Test for SP
NOTE: This test controls the Type I comparisonwise error rate, not the experimentwise error rate.

Alpha 0.01
Error Degrees of Freedom 40
Error Mean Square 68.36667



Number of Means 2 3 4 5 6 7 8 9 10 11
Critical Range 18.26 19.04 19.56 19.95 20.26 20.51 20.71 20.89 21.04 21.18

Number of Means 12 13 14 15 16 17 18 19 20
Critical Range 21.29 21.40 21.50 21.58 21.66 21.73 21.80 21.86 21.91

Means with the same letter are not significantly different.

Duncan Grouping Mean N AB

A 196.000 3 Su 40

B 159.000 3 Glu 40
@ B 153.667 3 Su 30
@ B D 148.667 3 Malt 50
@ B D 143.000 3 Glu 30
@ B D 141.667 3 Fru 40
@ B D 141.000 3 Su 50
@ E D 137.333 3 Malt 40
C F ED 136.333 3 Su 20
C F ED 135.333 3 Glu 50
G F E D 128.667 3 Fru 50
G F E 118.667 3 Malt 30
G F 117.000 3 Glu 20
G H 112.333 3 Fru 30
I H 97.000 3 Su 10

The GLM Procedure
Duncan's Multiple Range Test for SP
Means with the same letter are not significantly different.

Duncan Grouping Mean N AB

I H 96.667 3 Malt 20
I J 88.333 3 Glu 1@
I J 87.0006 3 Fru 20
I J 83.667 3 Malt 10

J 72.333 3 Fru 10
5.4 Ket qua anh hwéng cia loai dwong va ham lwgng dwong den ty 1€ tao phoi
ciaa mau dinh lang 14 nhé
The GLM Procedure
Dependent Variable: TLTP

Sum of
Source DF Squares  Mean Square F Value Pr > F
Model 19 2861.215100 150.590268 10.28 <.0001
Error 40  586.098133 14.652453
Corrected Total 59  3447.313233

R-Square  Coeff Var Root MSE  TLTP Mean
0.829984 7.976631 3.827852 47.98833

Source DF Type III SS Mean Square F Value Pr > F
A 3 913.006113 304.335371 20.77 <.0001

B 4 1538.469717 384.617429 26.25 <.0001

A*B 12 409.739270 34.144939 2.33 0.0226

*Trac nghiém phan hang yéu t6 loai duong

The GLM Procedure
Duncan's Multiple Range Test for TLTP
NOTE: This test controls the Type I comparisonwise error rate, not the experimentwise error rate.

Alpha 0.01
Error Degrees of Freedom 40
Error Mean Square 14.65245

Number of Means 2 3 4
Critical Range 3.780 3.942 4.050



Means with the same letter are not significantly different.

Duncan Grouping Mean N A
A 53.947 15 Su
B 48.507 15 Fru
C B 46.183 15 Glu
C 43.316 15 Malt

*Tric nghiém phan hang yéu té nong d6 duong

The GLM Procedure
Duncan's Multiple Range Test for TLTP
NOTE: This test controls the Type I comparisonwise error rate, not the experimentwise error rate.

Alpha 0.01
Error Degrees of Freedom 40
Error Mean Square 14.65245

Number of Means 2 3 4 5
Critical Range 4.226 4.407 4.529 4.619

Means with the same letter are not significantly different.

Duncan Grouping Mean N B
A 53.448 12 40
B A 53.070 12 50
B 48.887 12 30
C 44.050 12 20
C 40.488 12 10

*Trac nghiém phan hang loai duong x ndng do duon
g
The GLM Procedure

Duncan's Multiple Range Test for TLTP
NOTE: This test controls the Type I comparisonwise error rate, not the experimentwise error rate.

Alpha 0.05
Error Degrees of Freedom 40
Error Mean Square 14.65245

Number of Means 2 3 4 5 6 7 8 9 10 11

Critical Range 6.317 6.642 6.854 7.008 7.125 7.217 7.292 7.355 7.407 7.452
Number of Means 12 13 14 15 16 17 18 19 20

Critical Range 7.491 7.524 7.553 7.578 7.600 7.620 7.637 7.652 7.666

Means with the same letter are not significantly different.

Duncan Grouping Mean N AB
A 65.187 3 Su 40
A 63.677 3 Su 50
B 50.830 3 Glu 40
B 50.830 3 Su 30
B 50.830 3 Fru 50
B 50.830 3 Glu 5@
B 50.830 3 Fru 30
B 50.830 3 Fru 40
c B 46.943 3 Su 20
c B 46.943 3 Malt 40
c B 46.943 3 Malt 50



C B 46.943 3 Glu 30
C B 46.943 3 Malt 30
C B 46.943 3 Fru 20
c D 43,100 3 Glu 20

6. Khao sat nhan phéi trén hé thong nudi cay léng lic

6.3 Anh hwéng cia trong lwong phoi nudi cAy ban dau va téc df lic dé kha ning
ting sinh cta phoi v tinh cay dinh ling 14 nhé trén hé théng nudi cay léng lic
tai thoi diém 30 NSC

Dependent Variable: TL3

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 5 52.47969444  10.49593889 67.29 <.0001
Error 12 1.87180000 ©.15598333
Corrected Total 17 54.35149444

R-Square  Coeff Var Root MSE  TL3 Mean
0.965561 8.176021 0.394947 4.830556

Source DF Type III SS Mean Square F Value Pr > F
A 1 40.35013889 40.35013889 258.68 <.0001
B 2 11.59147778 5.79573889 37.16 <.0001
A*B 2 0.53807778 0.26903889 1.72 0.2196
Alpha 0.01
Error Degrees of Freedom 12
Error Mean Square 0.155983
Number of Means 2
Critical Range .5687
Means with the same letter are not significantly different.
Duncan Grouping Mean N A

A 6.3278 9 2
B 3.3333 9 1

Alpha 0.01
Error Degrees of Freedom 12
Error Mean Square 0.155983
Number of Means 2 3
Critical Range .6965 .7262
Means with the same letter are not significantly different.
Duncan Grouping Mean N B
A 5.7983 6 2
B 4.8600 6 3
C 3.8333 6 1

D>
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6.4 Anh hwéng caa trong lwong phdi nudi cAy ban dau va tée do lic dé h
nhan sinh khdi ciia phdi vo tinh cay dinh ling 14 nhé trén hé théng nudi cay léng
Iic tai thoi diém 30 NSC

The GLM Procedure
Class Level Information

Class Levels Values

A 2 12

B 3 123

AB 6 1 11 21 32 12 22 3
Number of Observations Read 18
Number of Observations Used 18

The GLM Procedure
Dependent Variable: TL3

Sum of
Source DF Squares  Mean Square F Value Pr > F
Model 5 24.36096111 4.87219222 14.66 <.0001
Error 12  3.98780000 ©.33231667
Corrected Total 17  28.34876111

R-Square  Coeff Var  Root MSE  TL3 Mean



0.859331 7.689103 0.576469  7.497222

Source DF Type III SS Mean Square F Value Pr > F
A 1 0.51680556 0.51680556 1.56 0.2362
B 2 22.97547778 11.48773889 34.57 <.0001
A*B 2 0.86867778 ©0.43433889 1.31 0.3065
Duncan Grouping Mean N A
A 7.6667 9 1
A 7.3278 9 2
Alpha 0.01
Error Degrees of Freedom 12
Error Mean Square 0.332317
Number of Means 2 3

Critical Range 1.017 1.060
Means with the same letter are not significantly different.

Duncan Grouping Mean N B
A 8.8267 6 2
B 7.6000 6 3
C 6.0650 6 1

7. Anh hwéng toc d suc khi dén sw nhan phai trong bioreactor
7.1 Anh hwéng tée dd suc khi trong bioreactor dén trong lrong twoi ciia phoi & giai
doan 30 NSC (mg)

The GLM Procedure
Dependent Variable: TLTCP

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 2 878.346689  439.173344 7.33 0.0245
Error 6  359.532867 59.922144
Corrected Total 8  1237.879556

R-Square  Coeff Var Root MSE  HSTS Mean
0.709557 3.852705 7.740940 200.9222

Source DF Type III SS Mean Square F Value Pr > F
NT 2 878.3466889 439.1733444 7.33 0.0245
* Trac nghiém phan hang
The GLM Procedure
Duncan's Multiple Range Test for TLTCP
NOTE: This test controls the Type I comparisonwise error rate, not the experimentwise error rate.

Alpha 0.05
Error Degrees of Freedom 6
Error Mean Square 59.92214

Number of Means 2 3
Critical Range 15.47 16.03

Means with the same letter are not significantly different.

Duncan Grouping Mean N NT
A 214.560 3 600
B 196.730 3 400
B 191.477 3 800



7.2. Anh hwéng toc dd suc khi trong bioreactor dén hé sé gia ting sinh khdi cia
phoi & giai doan 30 NSC (mg)

The GLM Procedure
Dependent Variable: HSNSK

Sum of
Source DF Squares  Mean Square F Value Pr > F
Model 2 10.00430186 5.00215093 7.33 0.0245
Error 6 4.09505193 0.68250866
Corrected Total 8  14.09935379

R-Square  Coeff Var  Root MSE HSNSK Mean
0.709557 3.852704 0.826141 21.44314

Source DF Type III SS Mean Square F Value Pr > F
NT 2 10.00430186 5.00215093 7.33 0.0245

*Trac nghiém phan hang
The GLM Procedure

Duncan's Multiple Range Test for HSNSK
NOTE: This test controls the Type I comparisonwise error rate, not the experimentwise error rate.

Alpha 0.05
Error Degrees of Freedom 6
Error Mean Square 0.682509

Number of Means 2 3
Critical Range 1.651 1.711
Means with the same letter are not significantly different.
Duncan Grouping Mean N NT
A 22.8986 3 600
B 20.9957 3 400
B 20.4351 3 800

8. Anh hwéng cia kinetin va IBA dén kha ning tao chdi, tao cay tir phéi don

8.1 Két qua sb cay hiru hiéu

The GLM Procedure
Dependent Variable: SCHH

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 11 3292.972222  299.361111 22.17 <.0001
Error 24  324.000000 13.500000
Corrected Total 35 3616.972222

R-Square Coeff Var Root MSE SPHH Mean
0.910422 5.035114 3.674235 72.97222

Source DF Type III SS Mean Square F Value Pr > F
A 3 595.638889 198.546296 14.71 <.0001

B 2 1787.722222 893.861111 66.21 <.0001

A*B 6 909.611111 151.601852 11.23 <.0001

*Trac nghiém phan hang kinetin
The GLM Procedure
Duncan's Multiple Range Test for SPHH
NOTE: This test controls the Type I comparisonwise error rate, not the experimentwise error rate.

Alpha 0.01

Error Degrees of Freedom 24

Error Mean Square 13.5
Number of Means 2 3 4

Critical Range 4.845 5.053 5.191



Means with the same letter are not significantly different.

Duncan Grouping Mean N A
A 77 .000 9 o
A 75.889 9 0.5
A 72.444 9 1
B 66.556 9 1.5

* Trac nghiém phan hang IBA

The GLM Procedure
Duncan's Multiple Range Test for SPHH
NOTE: This test controls the Type I comparisonwise error rate, not the experimentwise error rate.

Alpha
Error Degrees of
Error Mean Square

0.01
Freedom
13.5

24

Number of Means
Critical Range

2
4.196

3
4.376

Means with the same letter are not significantly different.

Duncan Grouping Mean N B
A 79.417 12 9.2
A 76.333 12 0.1
B 63.167 12 ©

* Tric nghiém phan hang kinetin x IBA

The GLM Procedure
Duncan's Multiple Range Test for SCHH
NOTE: This test controls the Type I comparisonwise error rate, not the experimentwise error rate.

Alpha 0.01
Error Degrees of Freedom 24
Error Mean Square 13.5
Number of Means 2 3 4 5 6 7 8 9 10 11 12

Critical Range 8.391 8.752 8.992 9.168 9.304 9.413 9.503 9.579 9.644 9.701 9.750

Means with the same letter are not significantly different.

Duncan Grouping Mean N AB
A 93.333 3 0.5 0.2
B 81.667 3 © 0.1
Cc B 79.000 3 1 0.1
Cc B 76.000 3 © 0.2
Cc B 75.667 3 1 0.2
Cc B 73.333 3 0 (*]
Cc B 73.000 3 0.5 0.1
C B 72.667 3 1.5 0.2
@ 71.667 3 1.5 0.1
D 62.667 3 1 (]
D 61.333 3 0.5 @
D 55.333 3 1.5 @

8.2 Két qua sb cay vo hiéu

The GLM Procedure

Dependent Variable: SCVH Sum of
Source DF Squares  Mean Square F Value Pr > F
Model 11 745.6388889 67.7853535 23.24 <.0001
Error 24  70.0000000 2.9166667
Corrected Total 35 815.6388889
R-Square  Coeff Var Root MSE  SPVH Mean
0.914178  4.784568 1.707825 35.69444
Source DF Type III SS Mean Square F Value Pr > F
A 3 421.6388889 140.5462963 48.19 <.0001
B 2 209.7222222 104.8611111 35.95 <.0001



A*B 6 114.2777778 19.0462963 6.53 0.0003

*Trac nghiém phéan hang kinetin
The GLM Procedure
Duncan's Multiple Range Test for SCVH
NOTE: This test controls the Type I comparisonwise error rate, not the experimentwise error rate.

Alpha 0.01
Error Degrees of Freedom 24
Error Mean Square 2.916667

Number of Means 2 3 4
Critical Range 2.252  2.349 2.413

Means with the same letter are not significantly different.

Duncan Grouping Mean N A
A 40.6667 9 ©
B 36.2222 9 0.5
B 34,7778 9 1
C 31.1111 9 1.5
* Trac nghiém phan hang IBA

The GLM Procedure
Duncan's Multiple Range Test for SCVH
NOTE: This test controls the Type I comparisonwise error rate, not the experimentwise error rate.

Alpha 0.01
Error Degrees of Freedom 24
Error Mean Square 2.916667

Number of Means 2 3
Critical Range 1.950 2.034

Means with the same letter are not significantly different.
Duncan Grouping Mean N B

A 38.3333 12 0.1

B 36.2500 12 0.2

C 32.5000 12 o

* Triac nghiém phan hang kinetin x IBA
The GLM Procedure

Duncan's Multiple Range Test for SCVH
NOTE: This test controls the Type I comparisonwise error rate, not the experimentwise error rate.

Alpha 0.01
Error Degrees of Freedom 24
Error Mean Square 2.916667

Number of Means 2 3 4 5 6 7 8 9 10 11 12
Critical Range 3.900 4.068 4.179 4.261 4.324 4.375 4.417 4.453 4.483 4.509 4.532

Means with the same letter are not significantly different.

Duncan Grouping Mean N AB
A 41.667 3 © (2]

A 41.333 3 @ 0.1

B A 40.333 3 0.5 0.1

B A 39.000 3 0 0.2

B A 38.000 3 1 0.1

B C 36.667 3 0.5 0.2

B C 36.667 3 1 0.2

D C 33.667 3 1.5 0.1

D C 32.667 3 1.5 0.2
D 31.667 3 ©.5 0
D E 29.667 3 1 (%]
E 27.000 3 1.5 @



8.3 Két qua ty 1é cay hiru hiéu

The GLM Procedure
Dependent Variable: TLCHH

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 11  147.1528306 13.3775301 6.12 0.0001
Error 24  52.4612667 2.1858861
Corrected Total 35  199.6140972

R-Square  Coeff Var  Root MSE TLPHH Mean
0.737187 2.203070 1.478474 67.10972

Source DF Type III SS Mean Square F Value Pr > F
A 3 37.09620833 12.36540278 5.66 0.0045

B 2 39.10873889 19.55436944 8.95 0.0013

A*B 6  70.94788333 11.82464722 5.41 0.0012

*Trac nghiém phéan hang kinetin
The GLM Procedure
Duncan's Multiple Range Test for TLCHH
NOTE: This test controls the Type I comparisonwise error rate, not the experimentwise error rate.

Alpha 0.01
Error Degrees of Freedom 24
Error Mean Square 2.185886

Number of Means 2 3 4
Critical Range 1.949 2.033 2.089

Means with the same letter are not significantly different.

Duncan Grouping Mean N A
A 68.0800 9 1.5
A 67.5767 9 1
A 67.3733 9 0.5
B 65.4089 9 0

*Trac nghiém phan hang IBA
The GLM Procedure
Duncan's Multiple Range Test for TLCHH
NOTE: This test controls the Type I comparisonwise error rate, not the experimentwise error rate.

Alpha 0.01
Error Degrees of Freedom 24
Error Mean Square 2.185886

Number of Means 2 3
Critical Range 1.688 1.761

Means with the same letter are not significantly different.

Duncan Grouping Mean N B
A 68.5658 12 .2
B 66.5800 12 1
B 66.1833 12

*Tric nghiém phan hang kinetin x IBA

[

The GLM Procedure
Duncan's Multiple Range Test for TLCHH
NOTE: This test controls the Type I comparisonwise error rate, not the experimentwise error rate.

Alpha 0.01
Error Degrees of Freedom 24
Error Mean Square 2.185886

Number of Means 2 3 4 5 6 7 8 9 10 11 12
Critical Range 3.377 3.522 3.618 3.689 3.744 3.788 3.824 3.855 3.881 3.903 3.923



Means with the same letter are not significantly different.

Duncan Grouping Mean N AB
A 71.797 3 0.5 0.2
B A 69.050 3 1.5 0.2
B C 68.033 3 1.5 0.1
B C 67.857 3 1 0
B C D 67.523 3 1 0.1
B C D 67.356 3 1 0.2
B C D 67.157 3 1.5 0
B C D 66.400 3 © 0.1
B C D 66.067 3 © 0.2
B C D 65.960 3 0.5 ©
c D 64.363 3 0.5 0.1
D 63.760 3 @ 0

Ve

9. Xac dinh loai méi trwong thich hep cho sw phét trién cay dinh ling tao tir phoi

vO tinh
9.150 la
S6 14 84 NSC
Sum of
Source DF Squares  Mean Square F Value Pr > F
Model 3 10.73333333  3.57777778 6.43 0.0159
Error 8 4.45333333  0.55666667
Corrected Total 11  15.18666667
R-Square  Coeff Var Root MSE  SOLA84NSC Mean
0.706760 10.03723 0.746101  7.433333
Source DF Anova SS Mean Square F Value Pr > F
NT 3 10.73333333  3.57777778 6.43 0.0159
Alpha 0.05
Error Degrees of Freedom 8
Error Mean Square 0.556667
Duncan Grouping Mean N NT

A 8.8667 3 3

B A 7.6667 3 2
B 6.8000 3 1
B 6.4000 3 4
9.2Sore
SG6 ré 84 NsC
Sum of
Source DF Squares  Mean Square F Value Pr > F
Model 3 19.90666667 6.63555556 13.82 0.0016
Error 8  3.84000000 ©.48000000
Corrected Total 11  23.74666667
R-Square  Coeff Var Root MSE  SORE84NSC Mean
0.838293 11.48321 0.692820 6.033333
Source DF Anova SS  Mean Square F Value Pr > F
NT 3 19.90666667 6.63555556 13.82 0.0016
Alpha 0.01
Error Degrees of Freedom 8
Error Mean Square 0.48
Duncan Grouping Mean N NT
A 7.7333 3 3
B A 6.7333 3 2
B C 5.2667 3 1

C 4.4000 3 4

9.3 Chiéu dai ré

Sum of
Source DF Squares  Mean Square F Value Pr > F
Model 3 19.98986667 6.66328889 26.98 0.0002



Error 8 1.97600000 ©.24700000
Corrected Total 11  21.96586667
R-Square  Coeff Var Root MSE CDR Mean
0.910042 11.96607 0.496991 4.153333
Source DF Anova SS  Mean Square F Value Pr > F
NT 3 19.98986667 6.66328889 26.98 0.0002
Alpha 0.01
Error Degrees of Freedom 8
Error Mean Square 0.247
Duncan Grouping Mean N N
A 6.1600 3
B 4.3333 3
C B 3.3867 3
C 2.7333 3

.
3
1
2
4
9.4 Chiéu cao cay

Chiéu cao cay 84 NSC

Sum of
Source DF Squares  Mean Square F Value Pr > F
Model 3  0.46570000 0.15523333 5.50 0.0240
Error 8 0.22560000 ©0.02820000
Corrected Total 11  0.69130000

R-Square  Coeff Var  Root MSE  CCC84NSC Mean

0.673658 7.615808 0.167929  2.205000
Source DF Anova SS  Mean Square F Value Pr > F
NT 3  0.46570000 ©0.15523333 5.50 0.0240
Alpha 0.05
Error Degrees of Freedom 8
Error Mean Square 0.0282
Duncan Grouping Mean N N
A 2.5000 3
B A 2.2667 3
B 2.0467 3
B 3

3
2
1
2.0067 4

9.5 Trong lwgng tuoi

Sum of
Source DF Squares  Mean Square F Value Pr > F
Model 3  5.16119367 1.72039789 4.23 0.0456
Error 8 3.25116333  0.40639542
Corrected Total 11  8.41235700

R-Square  Coeff Var Root MSE TLT Mean
0.613525 13.17812 0.637492  4.837500

Source DF Anova SS  Mean Square F Value Pr > F
NT 3  5.16119367 1.72039789 4.23 0.0456
Alpha 0.05
Error Degrees of Freedom 8
Error Mean Square 0.406395
Duncan Grouping Mean N NT
A 5.9157 3 3
B A 4.779 3 2
B 4.4593 3 1
B 4.1960 3 4

9.6 Trong lwgng kho

Sum of
Source DF Squares  Mean Square F Value Pr > F
Model 3 0.02287025 0.00762342 6.28 0.0169
Error 8 0.00970800 0.00121350
Corrected Total 11  0.03257825

R-Square  Coeff Var Root MSE CCC Mean
0.702010 13.18272 0.034835 0.264250

Source DF Anova SS  Mean Square F Value Pr > F
NT 3 0.02287025 0.00762342 6.28 0.0169
Alpha 0.05

Error Degrees of Freedom 8



Error Mean Square 0.001214

Duncan Grouping Mean N NT
A 9.33333 3 3
B 0.26200 3 2
B 0.24833 3 1
B 0.21333 3 4

10. Anh hwéng cia gia thé, ché do che sang dén sinh trwdéng cay dinh Ling méi
ra mo trong giai doan vuon wom

10.1 Ti Ié séng

Dependent Variable: TLS

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 11  1110.973937 100.997631 20.45 <.0001
Error 24  118.518519 4.938272
Corrected Total 35 1229.492456

R-Square  Coeff Var  Root MSE TL Mean
0.903604 3.079555 2.222222 72.16049

Source DF Type III SS Mean Square F Value Pr > F
A 2 280.1097395  140.0548697 28.36 <.0001
B 3 747.7366255  249.2455418 50.47 <.0001
A*B 6 83.1275720  13.8545953 2.81 0.0326

Alpha 0.01

Error Degrees of Freedom 24

Error Mean Square 4.938272

Duncan Grouping Mean N A

A 75.9259 12 3

B 71.2963 12 2

B

B 69.2593 12 1
Alpha 0.01

Error Degrees of Freedom 24
Error Mean Square 4.938272
Duncan Grouping Mean N B
A 78.272 9 1
B 74.321 9 2
9 3

C 69.877
Alpha 0.05
Error Degrees of Freedom 24

Error Mean Square 4.938272

Duncan Grouping Mean N AB
A 84.444 3 3 1
B 79.259 3 3 2
B 77.778 3 2 1
C 72.593 3 2 2
C 72.593 3 1 1
D C 71.852 3 3 3
D C 71.111 3 1 2
D C E 68.889 3 2 3
D C E 68.889 3 1 3
D F E 68.148 3 3 4
F E 65.926 3 2 4
F 64.444 3 1 4

10.2 Chiéu cao cay

2 YEU TO HOAN TOAN NGAU NHIEN
The GLM Procedure
Class Level Information

Class Levels Values
A 3 123
B 4 1234
Number of Observations Read 36

Number of Observations Used 36



Dependent Variable: CCC

Sum of
Source DF Squares  Mean Square F Value Pr > F
Model 11  ©.94235556 0.08566869 3.57 0.0044
Error 24  0.57620000 0.02400833
Corrected Total 35 1.51855556

R-Square  Coeff Var  Root MSE TL Mean
0.620560 5.531599 0.154946 2.801111

Source DF Type III SS Mean Square F Value Pr > F
A 2 0.07593889 0.03796944 1.58 0.2264
B 3  0.65237778  0.21745926 9.06 ©0.0003
A*B 6 0.21403889 0.03567315 1.49 0.2252
Alpha 0.05
Error Degrees of Freedom 24
Error Mean Square 0.024008
Duncan Grouping Mean N A

A 2.85750 12 2

A 2.80083 12 3

A 2.74500 12 1

Alpha 0.01

Error Degrees of Freedom 24

Error Mean Square 0.024008
Duncan Grouping Mean N B

A 2.99556 9 1
B A 2.84333 9 2

B 2.73222 9 3
B 2.63333 9 4
Alpha 0.05
Error Degrees of Freedom 24

Error Mean Square 0.024008
Number of Means 2 3 4 5 6 7 8 9 10 11 12
Critical Range .2611 .2742 .2827 .2886 .2931 .2965 .2992 .3014

Duncan Grouping Mean N AB
A 3.0433 3 3 1
A 3.0367 3 2 1
B A 2.9700 3 3 2
B A C 2.9067 3 1 1
B A C 2.8100 3 2 4
B A C 2.8033 3 2 2
B A C 2.7800 3 2 3
B D A C 2.7567 3 1 2
B D C 2.7133 3 3 3
B D C 2.7033 3 1 3
D « 2.6133 3 1 4
D 2.4767 3 3 4

10.3S6 14

2 YEU TO HOAN TOAN NGAU NHIEN
The GLM Procedure
Class Level Information

Class Levels Values

A 3 123

B 4 1234

Dependent Variable: SL
Sum of

Source DF Squares  Mean Square F Value Pr > F
Model 11 3.32083333 0.30189394 3.54 0.0046
Error 24 2.04666667 0.08527778
Corrected Total 35 5.36750000

R-Square  Coeff Var  Root MSE TL Mean
0.618693 5.929413 0.292024 4.925000

Source DF Type III SS Mean Square F Value Pr > F
A 2 0.98166667 ©.49083333 5.76 0.0091

B 3 0.94305556  0.31435185 3.69 0.0258

A*B 6 1.39611111 ©.23268519 2.73 0.0364

The GLM Procedure
Duncan's Multiple Range Test for SL

.3032  .3047

.3059



NOTE: This test controls the Type I comparisonwise error rate, not the experimentwise error
rate.

Alpha 0.01

Error Degrees of Freedom 24

Error Mean Square 0.085278
Duncan Grouping Mean N A

A 5.0500 12 3
A 5.0333 12 2
B 4.6917 12 1

Alpha 0.05
Error Degrees of Freedom 24
Error Mean Square 0.085278
Duncan Grouping Mean N B
A 5.0667 9 1
A 5.0333 9 2
A 4.9444 9 4
B 4.6556 9 3
Alpha 0.05
Error Degrees of Freedom 24
Error Mean Square 0.085278
Duncan Grouping Mean N AB
A 5.1333 3 3 1
A 5.0667 3 3 2
A 5.0667 3 2 4
A 5.0667 3 1 1
A 5.0333 3 2 3
A 5.0333 3 2 2
A 5.0333 3 3 4
A 5.0000 3 2 1
A 5.0000 3 1 2
A 4.9667 3 3 3
A 4.7333 3 1 4
B 3.9667 3 1 3

10.4 Trong luwgng cay twoi

The GLM Procedure
Dependent Variable: TLT

Sum of
Source DF Squares  Mean Square F Value Pr > F
Model 11  34176.1475 3106.9225 0.80 0.6421
Error 24 93600.0000 3900.0000
Corrected Total 35  127776.1475

R-Square  Coeff Var Root MSE TLT Mean
0.267469 7.350443 62.44998 849.6083

Source DF Type III SS Mean Square F Value Pr > F
A 2 9147.24500  4573.62250 1.17 0.3266
B 3  18847.96750 6282.65583 1.61 0.2130
A*B 6 6180.93500 1030.15583 0.26 0.9483

10.5 Trong lwong cay kho

The GLM Procedure
Dependent Variable: TLK

Sum of
Source DF Squares  Mean Square F Value Pr > F
Model 11  317.690000 28.880909 0.78 0.6561
Error 24  888.000000 37.000000
Corrected Total 35 1205.690000

R-Square  Coeff Var Root MSE  TLK Mean
0.263492 6.937194 6.082763  87.68333
Source DF Type III SS Mean Square F Value Pr > F

A 2  39.6200000 19.8100000 0.54 0.5923
B 3 158.3300000 52.7766667 1.43 0.259



A*B 6 119.7400000  19.9566667 0.54 0.7730

11. Anh hwéng ciia gia thé va lidu lwong dam dén sinh truwéng ciia cay dinh ling
vO bau trong giai doan vuwdn wom

11.1 Chiéu cao cay

Chiéu cao cay 70 NST

Dependent Variable: CCC

Sum of
Source DF Squares  Mean Square F Value Pr > F
Model 11  10.19270000 0.92660909 14.06 <.0001
Error 24  1.58180000 ©.06590833
Corrected Total 35 11.77450000

R-Square  Coeff Var  Root MSE TL Mean
0.865659 2.329991 0.256726 11.01833

Source DF Type III SS Mean Square F Value Pr > F
A 2 0.05795000 ©.02897500 0.44 0.6494
B 3  3.51930000 1.17310000 17.80 <.0001
A*B 6 6.61545000 1.10257500 16.73 <.0001
Alpha 0.05
Error Degrees of Freedom 24
Error Mean Square 0.065908
Duncan Grouping Mean N A

A 11.055¢ 12 3
A 11.0375 12 2
A 10.9625 12 1

Alpha 0.01
Error Degrees of Freedom 24
Error Mean Square 0.065908
Duncan Grouping Mean N B
A 11.5367 9 2
B 10.9867 9 3
B 10.8133 9 4
B 10.7367 9 1
Alpha 0.01
Error Degrees of Freedom 24
Error Mean Square 0.065908
Duncan Grouping Mean N AB
A 12.3400 3 3 2
B 11.4100 3 2 3
B 11.3%900 3 1 2
@ B 11.3000 3 1 4
@ B D 11.090 3 3 3
C B D 10.9600 3 2 1
C B D 10.9000 3 2 4
C E B D 10.8800 3 2 2
C E D 10.7000 3 1 1
E D 10.55060 3 3 1
E D 10.4600 3 1 3
E 10.2400 3 3 4
11.2 So la/cay
So la/cay 70 NST
Dependent Variable: SO LA
Sum of
Source DF Squares  Mean Square F Value Pr > F
Model 11 1.87888889 0.17080808 4.24 0.0015
Error 24  0.96666667 0.04027778
Corrected Total 35  2.84555556

R-Square  Coeff Var  Root MSE TL Mean

0.660289 3.965399 0.200693 5.061111
Source DF Type III SS Mean Square F Value Pr > F
A 2 0.11555556 0.05777778 1.43 0.2579



B 3 0.63444444 0.21148148 5.25 0.0063
A*B 6 1.12888889 0.18814815 4.67 ©0.0028
Alpha 0.05
Error Degrees of Freedom 24
Error Mean Square 0.040278
Duncan Grouping Mean N A
A 5.11667 12 2
A 5.08333 12 3
A 4.98333 12 1
Alpha 0.01
Error Degrees of Freedom 24
Error Mean Square 0.040278
Duncan Grouping Mean N B
A 5.28889 9 2
B 5.00000 9 1
B 5.00000 9 3
Alpha 0.01
Error Degrees of Freedom 24
Error Mean Square 0.040278
Duncan Grouping Mean N AB
A 5.4000 3 2 2
A 5.4000 3 3 2
A 5.2667 3 1 3
B A 5.1333 3 3 1
B A 5.1333 3 3 4
B A 5.0667 3 1 2
B A 5.0667 3 2 3
B A 5.0667 3 2 4
B A 4.9333 3 2 1
B A 4.9333 3 1 1
B 4.6667 3 3 3
B 4.6667 3 1 4
11.3So re
Dependent Variable: SO RE
Sum of
Source DF Squares  Mean Square F Value Pr > F
Model 11  72.66666667 6.60606061 7.43 <.0001
Error 24 21.33333333  0.88888889
Corrected Total 35  94.00000000
R-Square  Coeff Var  Root MSE TL Mean
0.773050  14.14214 0.942809 6.666667
Source DF Type III SS Mean Square F Value Pr > F
A 2 9.50000000 4.75000000 5.34 0.0120
B 3 36.22222222 12.07407407 13.58 <.@001
A*B 6 26.94444444 4.49074074 5.05 0.0018
Alpha 0.05
Error Degrees of Freedom 24
Error Mean Square 0.888889
Duncan Grouping Mean N A
1 A 7.3333 12 3
B A 6.5833 12 2
B 6.0833 12 1
Alpha 0.01
Error Degrees of Freedom 24
Error Mean Square 0.888889
Duncan Grouping Mean N B
A 7.6667 9 3
A 7.6667 9 2
B 5.7778 9 4
B 5.5556 9 1
Alpha 0.01
Error Degrees of Freedom 24
Error Mean Square ©0.888889
Duncan Grouping Mean N AB
A 8.6667 3 3 2
B A 8.0000 3 1 3
B A 7.6667 3 3 1
B A 7.6667 3 1 2



B A 7.6667 3 2 3
B A C 7.3333 3 3 3
B DA C 7.0000 3 2 4
B D A C 6.6667 3 2 2
B D E C 5.6667 3 3 4
D E C 5.0000 3 2 1
D E 4.6667 3 1 4
E 4.0000 3 1 1
11.4 Chiéu dai re
Dependent Variable: CDR
Sum of
Source DF Squares Mean Square F Value Pr > F
Model 11  135.4418750  12.3128977 2.07 0.0655
Error 24  142.4550000 5.9356250
Corrected Total 35  277.8968750
R-Square  Coeff Var  Root MSE TL Mean
0.487382  16.74922  2.436314 14.54583
Source DF Type III SS Mean Square F Value Pr > F
A 2 13.38875000 6.69437500 1.13 0.340e3
B 3 66.33187500 22.11062500 3.73 0.0249
A*B 6 55.72125000 9.28687500 1.56 0.2006
Alpha 0.05
Error Degrees of Freedom 24
Error Mean Square 5.935625
Duncan Grouping Mean N A
A 15.2500 12 3
A 14.6250 12 2
A 13.7625 12 1
Alpha 0.05
Error Degrees of Freedom 24
Error Mean Square 5.935625
Duncan Grouping Mean N B
A 16.617 9 2
B A 14.783 9 3
B 13.817 9 1
B 12.967 9 4
Alpha 0.05
Error Degrees of Freedom 24
Error Mean Square 5.935625
Duncan Grouping Mean N AB
A 19.556 3 3 2
B A 16.360 3 2 2
B A 16.200 3 2 3
B A 15.2e06 3 3 1
B 14.200 3 3 3
B 14.000 3 1 2
B 13.950 3 1 3
B 13.650 3 1 4
B 13.450 3 1 1
B 13.200 3 2 4
B 12.800 3 2 1
B 12.050 3 3 4
11.6 Trong luwgng than l1a twei
Dependent Variable: KLTT
Sum of
Source DF Squares  Mean Square F Value Pr > F
Model 11  1362.389910  123.853628 10.84 <.0001
Error 24 274.115836 11.421493
Corrected Total 35 1636.505746
R-Square  Coeff Var  Root MSE TL Mean
0.832499  14.99024  3.379570  22.54514
Source DF Type III SS Mean Square F Value Pr > F
A 2 149.3020250 74.6510125 6.54 0.0054
B 3 423.8744265 141.2914755 12.37 <.0001
A*B 6  789.2134588 131.5355765 11.52 <.0001

The GLM Proced

ure



Duncan's Multiple Range Test for KLTT
NOTE: This test controls the Type I comparisonwise error rate, not the experimentwise error
rate.

Alpha 0.01
Error Degrees of Freedom 24
Error Mean Square 11.42149
Number of Means 2 3
Critical Range 3.859 4.025
Duncan Grouping Mean N A

A 25.352 12 2
B A 21.700 12 1

B 20.584 12 3

Alpha 0.01

Error Degrees of Freedom 24

Error Mean Square 11.42149
Number of Means 2 3 4

Critical Range 4.456 4.648 4.775
Means with the same letter are not significantly different.
Duncan Grouping Mean N B

A 26.543 9 2
B A 24.831 9 3
B C 21.155 9 1
C 17.651 9 4
Alpha 0.01
Error Degrees of Freedom 24
Error Mean Square 11.42149
Duncan Grouping Mean N AB
A 27.772 3 3 2
A 27.356 3 2 3
A 27.182 3 1 3
A 26.943 3 3 1
A 26.707 3 1 2
A 25.152 3 2 2
A 25.081 3 2 4
A 23.826 3 2 1
B A 20.213 3 1 4
B A 19.962 3 3 3
B C 12.698 3 1 1
C 7.659 3 3 4

11.7 Trong lwgng ré twoi

Dependent Variable: KLRT

Sum of
Source DF Squares  Mean Square F Value Pr > F
Model 11  43.26607050  3.93327914 26.95 <.0001
Error 24 3.50253900 0.14593913
Corrected Total 35 46.76860950

R-Square  Coeff Var  Root MSE TL Mean
0.925109 8.531989 0.382020 4.477500

Source DF Type III SS Mean Square F Value Pr > F
A 2 1.02388763  0.51194381 3.51 0.0461
B 3 16.82766650  5.60922217 38.44 <.0001
A*B 6  25.41451638  4.23575273  29.02 <.0001
Alpha 0.05
Error Degrees of Freedom 24
Error Mean Square 0.145939
Number of Means 2 3
Critical Range .3219 .3381
Duncan Grouping Mean N A

A 4.6448 12 2
B A 4.5411 12 3

B 4.2466 12 1

Alpha 0.01

Error Degrees of Freedom 24

Error Mean Square 0.145939
Duncan Grouping Mean N B

A 5.4455 9 2
B 4.5383 9 3



B 4.4102 9 1
« 3.5160 9 4
Alpha 0.01
Error Degrees of Freedom 24
Error Mean Square 0.145939
Duncan Grouping Mean N AB
A 6.5455 3 3 2
B A 5.7105 3 3 1
B 5.4715 3 2 2
B C 4.9470 3 1 3
B C 4.8965 3 2 3
D C 4.3500 3 2 4
D C 4.3195 3 1 2
D C 4.0610 3 1 4
D 3.8610 3 2 1
D 3.7715 3 3 3
D 3.6590 3 1 1
E 2.1376 3 3 4
11.8 Ty I€ xuat vaon
Dependent Variable: TLXV
Sum of
Source DF Squares  Mean Square F Value Pr > F
Model 11  4563.559031 414.869003 11.00 <.0001
Error 24  905.168733 37.715364
Corrected Total 35 5468.727764

R-Square  Coeff Var Root MSE CCC Mean
0.834483 8.325126 6.141284 73.76806

Source DF Type III SS Mean Square F Value Pr > F
A 2 768.021956 384.010978 10.18 0.0006
B 3 3384.096742 1128.032247 29.91 <.e0001
A*B 6  411.440333 68.573389 1.82 0.1379

Alpha 0.01

Error Degrees of Freedom 24

Error Mean Square 37.71536

Duncan Grouping Mean N A

A 78.766 12 3
A 75.003 12 2
B 67.596 12 1

Alpha 0.01
Error Degrees of Freedom 24
Error Mean Square 37.71536
Duncan Grouping Mean N B
A 85.187 9 3
A 81.483 9 2
B 65.436 9 4
B 62.967 9 1
Alpha 0.05
Error Degrees of Freedom 24
Error Mean Square 37.71536
Duncan Grouping Mean N AB
A 92.593 3 3 2
A 88.890 3 2 3
A 85.187 3 3 3
B A 81.483 3 2 2
B A 81.483 3 1 3
B C 70.373 3 1 2
B C 70.373 3 3 1
D C 66.670 3 3 4
D C 66.670 3 2 4
D C 62.967 3 2 1
D C 62.967 3 1 4
D 55.560 3 1 1

12. Anh hwéng cha gia thé va lidu lwgng 1an dén sinh trwéng cia cay dinh ling
vO bau trong giai doan vudn wom

12.1 Chiéu cao cay



Chiéu cao cay 50 NST

Dependent Variable: CCC

Sum of
Source DF Squares Mean Square F Value Pr > F
Model 11  4.13090000 ©.37553636 3.47 0.0052
Error 24 2.59400000 ©.10808333
Corrected Total 35 6.72490000

R-Square  Coeff Var Root MSE  CCC Mean
0.614269 3.985779 0.328760 8.248333

Source DF Type III SS Mean Square F Value Pr > F
G 2 0.87251667 ©0.43625833 4.04 0.0308
H 3  2.51087778 0.83695926 7.74 0.0009
G*H 6 ©.74750556  0.12458426 1.15 0.3635
Alpha 0.05
Error Degrees of Freedom 24
Error Mean Square 0.108083
Duncan Grouping Mean N G

A 8.4658 12 3
B 8.1692 12 1
B 8.1100 12 2

Alpha 0.01
Error Degrees of Freedom 24
Error Mean Square 0.108083
Duncan Grouping Mean N H
A 8.5644 9 2
B A 8.4422 9 3
B C 8.0689 9 4
C 7.9178 9 1
Alpha 0.05
Error Degrees of Freedom 24
Error Mean Square 0.108083
Duncan Grouping Mean N GH
A 8.9333 3 3 2
B A 8.6267 3 3 3
B A 8.5733 3 2 2
B A C 8.3933 3 1 3
B D C 8.3067 3 2 3
B D C 8.2633 3 3 4
B D C 8.2233 3 1 4
B D C 8.1867 3 1 2
B D C 8.0400 3 3 1
D C 7.8733 3 1 1
D C 7.8400 3 2 1
D 7.7200 3 2 4
12.2 So la
So 14 50 NST
Dependent Variable: SO LA
Sum of
Source DF Squares  Mean Square F Value Pr > F
Model 11 5.06515556 0.46046869 6.46 <.0001
Error 24  1.71040000 ©.07126667
Corrected Total 35 6.77555556

R-Square  Coeff Var Root MSE SO LA Mean
0.747563  3.979171 ©0.266958 6.708889

Source DF Type III SS Mean Square F Value Pr > F
G 2 0.52975556  0.26487778 3.72 0.0392
H 3 3.22462222 1.07487407 15.08 <.0001
G*H 6 1.31077778  0.21846296 3.07 0.0226
Alpha 0.05
Error Degrees of Freedom 24
Error Mean Square 0.071267
Duncan Grouping Mean N G

A 6.8667 12 3
B A 6.6883 12 1
B 6.5717 12 2
Alpha 0.01



Error Degrees of Freedom 24

Error Mean Square 0.071267
Duncan Grouping Mean N H
A 6.9756 9 2
A 6.9689 9 3
A 6.6467 9 4
B 6.2444 9 1
Alpha 0.05
Error Degrees of Freedom 24
Error Mean Square 0.071267
Duncan Grouping Mean N GH
A 7.3333 3 3 2
B A 7.1933 3 3 3
B A 6.9867 3 1 4
B A 6.9067 3 2 2
B A 6.8933 3 1 3
B C 6.8200 3 2 3
B C 6.7333 3 3 4
B C D 6.6867 3 1 2
E C D 6.3400 3 2 1
E D 6.2200 3 2 4
E D 6.2067 3 3 1
E 6.1867 3 1 1
12.3 So Re
Dependent Variable: SO RE
Sum of
Source DF Squares  Mean Square
Model 11  38.66666667  3.51515152
Error 24 7.33333333  0.30555556
Corrected Total 35  46.00000000
R-Square  Coeff Var  Root MSE SO
0.840580 9.754779 0.552771 5.66
Source DF  Type III SS Mean Squar
G 2  3.16666667  1.58333333
H 3 21.55555556  7.18518519
G*H 6  13.94444444  2.32407407
Alpha 0.05
Error Degrees of Freedom 24
Error Mean Square 0.305556
Duncan Grouping Mean N G
A 6.0833 12 2
B 5.5000 12 1
B 5.4167 12 3
Alpha 0.01
Error Degrees of Freedom 24
Error Mean Square 0.305556
Duncan Grouping Mean N H
A 6.7778 9 2
B 6.0000 9 3
C 5.0000 9 4
C 4.8889 9 1
Alpha 0.01
Error Degrees of Freedom 24
Error Mean Square 0.305556
Duncan Grouping Mean N GH
A 7.3333 3 2 2
B A 6.6667 3 1 3
B A 6.6667 3 2 3
B A 6.6667 3 3 2
B A C 6.3333 3 1 2
B D C 5.6667 3 3 1
B D C 5.3333 3 2 1
B D C 5.3333 3 1 4
E D C 5.0000 3 2 4
E D 4.6667 3 3 3
E D 4.6667 3 3 4
E 3.6667 3 1 1
12.4 Chiéu dai Re

F Value Pr > F
11.50 <.0001

RE Mean
6667
e F Value Pr > F
5.18 ©0.0135
23.52 <.0001
7.61 0.0001



Dependent Variable: CDR

Sum of
Source DF Squares
Model 11 89.5230556
Error 24 34.6533333
Corrected Total 35 124.17
R-Square  Coeff Var R
0.720935 9.833665 1.
Source DF Type III SS
G 2 21.21055556
H 3 55.49638889
G*H 6 12.81611111
Alpha 0.0

Error Degrees of Fre
Error Mean Square
Duncan Grouping Mean

A 12.9750 12
B A 12.5167 12
B 11.1667 12
Alpha 0.0
Error Degrees of Fre
Error Mean Square

Duncan Grouping Mean
A 13.7889 9 2
A 13.0333 9 3
B 11.3444 9 1
B 10.7111 9 4
Alpha 0.0

Error Degrees of Fre
Error Mean Square
Duncan Grouping Mean
A 14.3667 3 2
14.3000 3 3
13.9667
13.1000
13.0000
12.4333
12.1667
11.8333
11.7333
10.0667
9.9000 3 2
D 9.7667 3 1

12.5 Trong luwgng than la twei

>

3
3
3
3

0 W wWwWww®
(@]
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3
3
3

3

O o

Dependent Variable: KL THAN TUOI

Sum of
Source DF Squares
Model 11  53.41305556
Error 24 8.19006667
Corrected Total 35 61.603
R-Square Coeff Var R
0.867051 4.352068 0.
Source DF Type III SS
G 2 2.32568889 1
H 3 46.68874444
G*H 6 4.39862222
Alpha 0.0

Error Degrees of Fre
Error Mean Square
Duncan Grouping Mean

A 13.6650 12
B A 13.5317 12
B 13.0717 12
Alpha 0.0
Error Degrees of Fre
Error Mean Square
Duncan Grouping Mean
A 14.9600 9 2

Mean Square
8.1384596
1.4438889

63889

oot MSE CDR
201619 12.21

Mean Square

10.60527778
18.49879630
2.13601852

1

edom 24

1.443889
N G

3
2

1

1

edom 24

1.443889

N H

5
edom 24
1.443889
N GH
3
2

P wWNhN

2
1
3
3

[y

3
2
1

1

Mean Square
4.85573232
0.34125278
12222
oot MSE KL T
584168 13.42
Mean Square
.16284444 3
15.56291481
0.73310370
5
edom 24
0.341253
N G
3
2
1
1
edom 24
0.341253
N H

F vValue Pr > F
5.64 ©0.0002

Mean

944
F Value Pr
7.34 0.0032
12.81 <.0001
1.48 0.2274

>

F Value
14.23

Pr > F
<.0001

HAN TUOI Mean
278

F Value
.41 0.0498
45.61 <.0001
2.15 0.0846

Pr > F



B 14.0533
C 12.5356
C 12.1422
Alpha 0.05
Error Degrees of Freedom 24
Error Mean Square 0.341253
Duncan Grouping Mean N
15.6567 3
15.4100
14.1600
14.1067
13.8933
13.8133
12.7467
12.6000
12.3633
12.2600
12.0533
12.0100

12.6 Trong lwgng ré twoi

o v
AR w

T

NOON0ON0NDWWW®W> >
W wwwwwwwwww
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ARARBARRENWWWNNGD

Dependent Variable: KL RE TUOI
Sum of
Source DF Squares  Mean Square F Value Pr > F
Model 11 8.42675374 0.76606852 3.87 0.0027
Error 24  4.74568283 0.19773678
Corrected Total 35  13.17243658
R-Square  Coeff Var Root MSE KL RE TUOI Mean
0.639726 11.61207 0.444676 3.829431

Source DF Type III SS Mean Square F Value Pr > F
G 2 1.74095735 0.87047867 4.40 0.0235
H 3 4.41803324  1.47267775 7.45 0.0011
G*H 6 2.26776315 0.37796053 1.91 o.1201
Alpha 0.05
Error Degrees of Freedom 24
Error Mean Square 0.197737
Duncan Grouping Mean N G

A 4.1340 12 2
B 3.7316 12 3
B 3.6227 12 1

Alpha 0.01
Error Degrees of Freedom 24
Error Mean Square 0.197737
Duncan Grouping Mean N H
A 4.3651 9 2
B A 3.9030 9 3
B 3.6052 9 4
B 3.4444 9 1
Alpha 0.05
Error Degrees of Freedom 24
Error Mean Square 0.197737
Duncan Grouping Mean N GH
A 4.8253 3 2 2
B A 4.5787 3 3 2
B A C 4.4547 3 2 3
B D C 3.8767 3 1 3
D C 3.6913 3 1 2
D C 3.6823 3 2 4
D 3.6030 3 1 4
D 3.5737 3 2 1
D 3.5303 3 3 4
D 3.4398 3 3 1
D 3.3777 3 3 3
D 3.3197 3 1 1

12.7 Ty 1 xuét vuon

Dependent Variable: TLXV
Sum of
Source DF Squares  Mean Square F Value Pr > F



Model
Error

11
24

Corrected Total
R-Square
0.789474

Source
G

H

G*H

Duncan Grouping
86.
79.
78.

Duncan Grouping
92.
87.
75.
70.

Duncan Grouping
100.000
92.
92.
92.
81.
81.
77.
74.
74.
74.
70.
66.

OO0 U0OU0O0OWwWwWwWw

DF
2
3
6
Alpha

A

B

B
Alpha

A

A

B

B
Alpha

noononon0nNnNrx»rr>r>

3702.963000

987.456800
4690.419800
Coeff Var
7.871992

Type III SS Mean Sq
390.868317

2907.511689
404.582994

35

113
632
706

593
656
311
373

593
593
593
483
483
780
077
077
077
373
670

6

336.633
41.1440

Root MSE
.414361 8

195.434158
969.170563
67.430499

0.05
Error Degrees of Freedom 24
Error Mean Square

Mean

41.14403
N G

12 3
12 2
12 1
0.01
Error Degrees of Freedom 24
Error Mean Square

Mean
9

O OV v

AN W

41.14403
N H

0.05
Error Degrees of Freedom 24
Error Mean Square

Mean

41.14403
N GH

3 3 2

Wwwwwwwwwww

P NFPNWWERNWNER

RPRPAPARPANNWWW

000 8.18 <.0001
33

TLXV Mean
1.48333
uare F Value Pr > F
4.75 0.0183
23.56 <.0001
1.64 0.1798



Phu luc két qua phan tich axit oleanolic

1. Pwong chuan axit oleanolic

Bang 1: Dién tich peak axit oleanolic chuan

Nong do Dién tich
(ng/ml) (AU*s)
50 394929
100 836721
200 1694101
300 2639022
400 3673143
500 4919102

Duong chuan axit oleanolic

6000000
> 5000000
5
< 4000000 y = 9899.3x - 197825
<3 R2 = 0.9951
9 3000000
5
S 2000000
&
A 1000000

0

0 100 200 300 400 500 600
Nong do (ug/ml)

Hinh 1: Puong chuan axit oleanolic

Puong chuan axit oleanolic 1a dudng tuyén tinh c¢6 dang y = 9899,3x - 197825 (R2 =
0,9951). Trong d6 x 1a néng do axit oleanolic (ug/ml), y 1a dién tich peak HPLC
(AU*s). Ham lugng saponin toan phan tinh theo axit oleanolic trong mau duoc liéu
duoc xac dinh theo cbng thtrc:

(A +197825)  Vip ..

X(%) = . .
9899,3  m(100 — h)

Trong d6: As: dién tich peak mau thir; V: thé tich dinh mc (ml); p: do tinh khiét cua
chuan axit oleanolic (p = 98%); m: khéi lwgng mau thir phan tich (g), h: d6 4m duoc
ligu (%).



2. Ham lwgng saponin toan phan tinh theo axit oleanolic trong dwoc liéu

uv

15004 O(A)

125040

100040

T5080

500480

25080

-

200

min

400
300+
200

100

500

{(8)

100

DetA

=

10

13

20

25

400+

300+

2004

1004

(€

4,803

DetA

5

10

15

20

25

Hinh 2: Sac ky d6 chuan axit oleanolic va cac mau phan tich

A: chudn axit oleanolic; B: mau dich mieéc; C: mdu dinh lang nudi cdy



Bang 2: Ham luong saponin toan phan tinh theo axit oleanolic trong mau phan tich

Nong do6 axit Ham luong Ham luong
M3 Dién tich oleanolic trong  saponin toan phan  trung binh (%)
au x
peak (AU*s) mau thir tinh theo axit
(ng/ml) oleanolic (%)
127531 32,87 0,0129
Dich
, 141520 34,28 0,0134 0,0131+0,0028
nuocC
130999 33,22 0,0130
4709602 495,73 1,281
Dinh lang
y 4582582 482,90 1,247 1,267+0,017
nudi cay

4679081 492,65 1,273




Data File D:\DATA\SAPONIN-11062019\SARPONIN 2019-06-11 14-09-10\0Oleanoclic~5PPM.D
" Sample Name: Oleanolic-5PPM

Acq. Operator ¢ HT Seq. Line : 1
Acq. Instrument : Instrument 1 Location : Vial 20
Injection Date : 11-Jun-19 12:00:11 THig & 1
Inj Volume : 50.0 pl
Acq. Method : D:\DATA\SAPONIN-11062019\SAPONIN 2019-06-11 14-09-10\Oleanolic.M
Last changed : 11-Jun-19 11:34:20 by HT

(modified after loading)
Analysis Method : C:\CHEM32\1\METHODS\OLEANOLIC11(062019.M
Last changed : 11-Jun-19 9:00:22 by HT

(modified after loading)
Additional Info : Peak(s) manually integrated

DAD1 A, Sig=214,4 Ref=360,100 (D:\DATA\SAPONIN-1106201A\SAPONIN 2019-06-11 14-09-10\Oleanolic-5PPM.D)
mAU ]
175
150~
125
100 |
75 o
°
c
o
2
50 2
el
oN
]
&
25 Area: B895.47
B e e e T T T T —
0 10 20 30 40 50 min
External Standard Report
Sorted By : Signal
Calib. Data Modified : 11-Jun-19 12:30:51
Multiplier: : 1.0000
Dilution: 3 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 A, Sig=214,4 Ref=360,100

RetTime Type Area Amt /Area Amount Grp Name
[min} [mAU*s] [ug/L]
——————— [ | mevmesteneg [ wrrnsaomen [ Sramnmsmen e iameesrm e
21.623 MM 895.47563 5.600896e~3 5.02269 Oleanolic
Totals : 5.02269

Instrument 1 15-Jun-19 10:00:25 HT Page 1 of 2



_Data File D:\DATA\SAPONIN-11062019\SAPONIN 2019-06-11 14-09-10\Oleanolic-5PPM.D

Sample Name: Oleanclic~5PPM

Calibration Curves

1000 -8.95e2002

.022
N i
0

40

20
Amountug/L]

Area; Oleanolic at exp. RT: 21.665

] £ DAD1l A, Sig=214,4 Ref=360,100
6000 | Correlation: 0.99929

] Residual Std. Dev.: 112.65452
5000 Formula: y = mx + b
4000] m: 175.10978

/ b: -118.96124

3000 X: Amount

1 y: Area
2000 3

*** End of Report

Instroment 1 15~-Jun-19 10:00:25 HT

* Kk



nple Mame: Oleanolic-10PPM

Acqg. Operator e HT Seq. Line : 1
Acq. Instrument : Instrument 1 Location : Vial 21
Injection Date : 11-Jun-19 12:30:31 155 1
Inj Volume : 50.0 nl
Acqg. Method : D:\DATA\SAPONIN-11062019\SAPONIN 2019-06-11 14-09-10\0Oleanolic.M
Last changed : 11-Jun-19 11:34:20 by HT

(modified after loading)
Analysis Method : C:\CHEM32\1\METHODS\OLEANOLIC11062019.M
Last changed : 11-Jun-19 9:00:22 by HT

(modified after loading)
Additional Info : Peak(s) manually integrated

DAD1A, Sig=214,4 Ref=360,100 (D:\DATA\SAPONIN-11062019\SAPONIN 2019-06-11 14-09-10\Oleanolic-1 OPPM.D)
mAU 7]
175 -
150-]
125
100+
©
o
L 5
i o
; [¢]
©
| 50 3
&
{ 254 Area: 1777.75
| |
S J\
i T T T T T e T T T
| 0 10 20 30 40 50
External Standard Report
Sorted By ¢ Signal
Calib. Data Modified : 11-Jun-19 13:00:51
Multiplier: 8 1.0000
Dilution: 3 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 A, Sig=214,4 Ref=360,100

RetTime Type Area Amt/Area Amount Grp Name
[min] [mAU*s] [ug/L]
-------  ARa iesneracsemey | inaeiatatteetel et | [ —
21.846 MM 1777.75403 6.09284e-3 10.83158 Oleanolic
Totals : 10.83158

sFriment 1 18-Tun=19 10-N0-25 #T




nple Name:

Oleanolic-1UPPM

Calibration Curves

Amountfug/L]

40

Oleanolic at exp. RT: 21.665
DAD1 A, Sig=214,4 Ref=360,100
Correlation: 0199929
Residual Std. Dev.: 112.65452
Formula: y = mx + b

m: 17510978
b -118.96124
X: Amount

y: Area

s rumant

*** End

18=Tn=~19 10-NO0+25 HT

of Report ***

Pace




nple Name: Oleanolic-20PPM

Acqg. Operator
Acq. Instrument
Injection Date :

Acg. Method 8
Last changed 3

Analysis Method :
Last changed

Additional Info

HT Seq. Line
Instrument 1 Location
11-Jun-19 13:01:01 Inj

Inj Volume

1
Vial 22

1
50.0 nl

D:\DATA\SAPONIN-11062019\SAPONIN 2019-06-11 14-09-10\Oleanolic.M

11-Jun-19 11:34:20 by HT

(modified after loading)
C:\CHEM32\1\METHODS\OLEANOLIC11062019.M
11-Jun-19 9:00:22 by HT

(modified after loading)

Peak(s) manually integrated

DAD1A, Sig=214,4 Ref=360,100 (D:\DATAISAPONIN-11062019\SAPONIN 2019-06-11 14-09-10\Oleanolic-20PP M.D)
mAU 7]
i
175
150
125+
Q0
2
3
100 - -
Py
. 2
75 - &
n Area: 3499.89
50 |
'|
25 ’l
] - JJ |
. L9
T T T e e e e 7 T :
0 10 20 30 4b Sb
External Standard Report
Sorted By Signal
Calib. Data Modified ¥1=Jun=19 13430223
Multiplier: : 1.0000
Dilution: P 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=214,4 Ref=360,100
RetTime Type Area Amt/Area Amount Grp Name
[min] [mAU*s] {ug/L]
——————— |rmemrslommmnsrsrs[mensseenes [eenersanes e mresessreneeacneos
21.799 MM 3499.89014 6.00859%e~-3 21.02940 Oleanolic
Totals 21.02940
100025 HT Pace

ztrriment 1 15-Tun-190



nple Name: Oleanolic-2UPPM

Calibration Curves

Area ] A
5
6000
5000]
4000 3.50e+003
] —®
3000_3 / 21.029
2000 - 3
1000
1,
R —
0 20 40
Amount[ug/L]

Oleanolic at exp. RT: 21.665
DAD1 A, Sig=214,4 Ref=360,100
Correlation: 0.99929
Residual Std. Dev.: 112.65452
Formula: y = mx + b

m: 175.10978
b: -118.96124
x: Amount

y: Area

afFframent

**% Enid of Report **¥

15-Ton=19 1N NN-25 HT

Pama

nf

2




nole Name: Oleanolic-4UPpM

Acq. Operator 2
Acq. Instrument :
Injection Date

Acq. Method
Last changed

Analysis Method
Last changed

Additional Info

HT Seq. Line : 1
Instrument 1 Location : Vial 23
11-Jun-19 13:31:23 Inj : 1

Inj Volume : 50.0 pl
D:\DATA\SAPONIN-11062019\SAPONIN 2019-06-11 14-09-10\Oleanolic.M
11-Jun-19 11:34:20 by HT
(modified after loading)

C:\CHEM32\1\METHODS\OLEANOLIC11062019.M
11-Jun-19 9:00:22 by HT

(modified after loading)

Peak(s) manually integrated

DAD1A, Sig= 214 4 Ref=360,100 (D:\DATA\SAPONIN-110620 19\SAPONIN 2019-06-11 14-09-10\Oleanclic-40PPM.D)

mAU ]
175
i
°
(=4
Ry
160 - o]
1 S
1 N
s |
125 o
| Area: 6756.23
100+
] !
] I
75
50- I
25 \
L . S\
Tl NI N B B s ey s oy e e s s
0 10 20 30 40 50
External Standard Report
Sorted By Signal
Calib. Data Modified 11-Jun-19 14:01:12
Multiplier: § 1.0000
Dilution: 3 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=214,4 Ref=360,100
RetTime Type Area Amt/Area Amount Grp Name
[min] [mAU*s] [ug/L]
——————— it [ ] Rt T
22.201 MM 6756.23142 6.00756e-3 40.58847 Oleanolic

Totals

40.58847

strumant 1 T/5-Tin~19 100025 HT




nple Name: Oleanolic-4UPPM

Calibration Curves

E Oleanolic at exp. RT: 22.201

T — “*}4(/ DAD1 A, Sig=214,4 Ref=360,100
Correlation: 099929
Residual Std. Dev.: 112.65452
Formula: y = mx + b

6000 - 6.90e+003

m: 17510978
b -118.96124
X: Amount

y: Area

Amountfug/L]}

*** End of Report ***

2 roment 1 18=Tin=10 10-0N-25 AT

Pars




nple Name: Oleanolic-DI1

Acg. Operator
Acqg. Instrument
Injection Date

Acqg. Method
Last changed

Analysis Method
Last changed

Additional Info

HT Seq. Line : &

Instrument 1 Location Vial 24
11-Jun-19 14:01:49 Iy ¢ 1

Inj Volume : 50.0 pl
D:\DATA\SAPONIN-11062019\SAPONIN 2019-06-11 14-09-10\Oleanolic.M
11-Jun-19% 11:34:20 by HT
(modified after loading)

C:\CHEM32\1\METHODS\OLEANOLIC11062019.M
11-Jun-19 9:00:22 by HT

(modified after loading)

Peak(s) manually integrated

DAD1A, Sig=214,4 Ref=360,100 (D:\DATA\SAPONIN-11062019\SAPONIN 2019-06-11 14-09-10\Oleanolic-D1.D)
mAU ]
1754
150
125+
L
100 2
o
o
e}
75 b
B
&
50 - n Area: 3560.03
i
25 i
W i
0 JL&J Aﬁ L
N i i WM HRE TN B ey e e s ey ater N S S ) T S T
0 10 20 30 40 » 50
External Standard Report
Sorted By Signal
Calib. Data Modified 11-Jun-19 14:32:33
Multiplier: 1.0000
Dilution: 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1

RetTime Type

21.704 MM

Totals

Sig=214,4 Ref=360,100

Area Amt/Area Amount Grp  Name
[mAU*s] [ug/L]
-------- e s s
3560.03175 6.0009%4e-3 21.36354 Oleanolic
2136354

*%k¥ Bid OFf Report *4#%

atrumeant 1 15-Tin-106 100028 AT Rarie
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nple Name: Oleanolic-DZ

Acg. Operator : HT Seq. Line : 1
Acq. Instrument : Instrument 1 Location : Vial 25
Injection Date : 11-Jun-19 14:32:09 Inj i
Inj Volume : 50.0 nl
Acg. Method : D:\DATA\SAPONIN-11062019\SAPONIN 2019-06-11 14-09-10\0Oleanolic.M
Last changed : 11-Jun-19 11:34:20 by HT

(modified after loading)
Analysis Method : C:\CHEM32\1\METHODS\OLEANOLIC11062019.M
Last changed s 11-Jun-19 9:00:22. by AT

(modified after loading)
Additional Info : Peak(s) manually integrated

DAD1 A, Sig=214,4 Ref=360,100 (D:\DATA\SAPONIN-11062010SAPONIN 2019-06-11 14-09-10\Cleanolic-D2.D)
mAU 7]
175
150
|
125
? o
" 100 | °
©
K]
e
75 e
By
S
50 ﬂ\ Area: 3414.22
i !
25
0 == ‘ = i T ﬁd\ T T = ‘L i T T T T T T T T T T T T T T
0 10 20 30 40 50
External Standard Report
Sorted By 1 Signal
Calib. Data Modified : 11-Jun-19 15:02:48
Multiplier: ! 1.0000
Dilution: 5 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DADl A, Sig=214,4 Ref=360,100

RetTime Type Area Amt/Area Amount Grp Name
[min] [mAU*s] [ug/L)
~~~~~~~ e e e e e
21.710 MM 3414.22317 5.98530e-3 20.43515 Oleanolic
Totals : 20.43515

*¥¥% Brid of Report ¥

=t roment 1R3~Tn=-19 10-00-25 AT Pama T af



nple Name: Oleanolic-DJ3

Acqg. Operator s HT Seq. Line : 1
Acqg. Instrument : Instrument 1 Location : Vial 26
Injection Date : 11-Jun-19 15:02:59 Inj 2 1
Inj Volume : 50.0 pl
Acqg. Method : D:\DATA\SAPONIN-11062019\SAPONIN 2019-06-11 14-09-10\Oleanolic.M
Last changed : 11-Jun-19 11:34:20 by HT

(modified after loading)
Analysis Method : C:\CHEM32\1\METHODS\OLEANOLIC11062019.M
Last changed : 11-Jun-19 9:00:22 by HT

(modified after loading)
Additional Info : Peak(s) manually integrated

DAD1A, Sig=214,4 Ref=360,100 (D:\DATAISAPONIN-11062019\SAPONIN 2019-06-11 14-09-10\Oleanolic-D3.D)
mAU ]
175
150+
125
L
100 2
©
2
[e]
75+ 8
e
[ S
50 - | | Area: 3590.00
|
254 |
i |
l i |
0 Lti_mA UL 9 :
N B s | A S B e s o o S e pe e e S T Tt
] 10 20 30 40 50 m
External Standard Report
Sorted By 3 Signal
Calib. Data Modified : Ll=gun=19 1503225
Multiplier: g 1.0000
Dilution: b 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 A, Sig=214,4 Ref=360,100

RetTime Type Area Amt/Area Amount Grp Name
[min]) [mAU*s] [ug/L]
------- e e e e B
21.700 MM 3590.00025 6.00000e~3 21.54000 Oleanolic
Totals : 21.54000

% End of Report **%

ztrument 1 185=-Tun-18 10-NN-25 HT Paca 1 afF 1



nole Name: Oleanolic-D4
Acqg. Operator HT Seq. Line 1
Acqg. Instrument Instrument 1 Location Vial 27
Injection Date Ll=Jun=19 1L5:33%03 Inj 1
Inj Volume 50.0 pnl

Acqg. Method
Last changed

Analysis Method
Last changed

Additional Info

D:\DATA\SAPONIN-11062019\SAPONIN 2019-06-11 14-09-10\0Oleanolic.M

11=Jun~19 11:34:20 by HT

(modified after loading)
C:\CHEM32\1\METHODS\OLEANOLIC11062019.M
11-Jun-19 9:00:22 by HT

(modified after loading)

Peak (s) manually integrated

DAD1 A, Sig=214,4 Ref=360,100 (D:\DATA\SAPONIN-11062019\SAPONIN 2019-06-11 14-09-10\Oleanclic-D4.D)

mAU 7]
175~
|
{ 150 -
! 125+
|
L
100 - s
©
&
(o]
75| 8
=
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|
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|
25-] 1 |
_ | \
R (DU S |
0 10 20 30 40 50
External Standard Report
Sorted By K Signal
Calib. Data Modified : 11-Jun-19 16:03:25
Multiplier: ¥ 1,0000
Dilution: 3 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DADl A, Sig=214,4 Ref=360,100
RetTime Type Area Amt/Area Amount Grp Name
[min] [mAU*s] {ug/L]
~~~~~~~ [Pl s ey [t e e S S S A
21.700 MM 3580.11000 6.00000e-3 21.48066 Oleanolic
Totals 21.48066
*** End of Report **x
atrumant 1 15— Tnn—10 10-010-25 W7 Pame AF



nple Name: Oleanolic-Db

Acqg. Operator ¢ HT
Acg. Instrument Instrument 1

Seg. Line : 1

Location : Vial 28

Injection Date 11-Jun-19 16:03:58 Lo 4 1

Inj Volume : 50.0 pl
Acg. Method : D:\DATA\SAPONIN-11062019\SAPONIN 2019-06-11 14-09-10\Oleanolic.M
Last changed : 11-Jun-19 11:34:20 by HT

(modified after loading)
Analysis Method C:\CHEM32\1\METHODS\OLEANOLIC11062019.M
Last changed + 11-Jun-19 9:00:22 by HT

(modified after loading)

Additional Info Peak (s) manually integrated

DAD1A, Sig=214,4 Ref=360,100 (D:\DATA\SAPONIN-11062019\SAPONIN 2019-06-11 14-09-10\Oleanolic-D5.D)
mAU 7]
175
150
125 -
] £
100 2
©
2
(e}
75 =
5
S
50— Area: 3313.21
25
N TOR B | | |
ey R B e e T gt eyt e
0 .10 20 30 40 50
External Standard Report
Sorted By 3 Signal
Calib. Data Modified 11-Jun-19 16:34:31
Multiplier: 1.0000
Dilution: 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 A, Sig=214,4 Ref=360,100

RetTime Type Area Amt/Area Amount Grp Name
[min] [mAU*s] [ug/L)
——————— [rreomen]semermrrenlmrranarsan|srranesees el semmmsscsrrmsecons
21.710 MM 3313.21816 6.01635e-3 19.93348 Oleanolic
Totals : 19.93348

¥*% Bnd .of Reporf #k*

atrnmant 1 16-Tun-10 10-00-25 AT

Pare ) A



nple Name: Oleanolic-Dé6

Acq. Operator HT
Acq. Instrument Instrument 1
Injection Date 1I=Jun=19 16:33505
E

Acg. Method

Last changed 11-Jun-19 11:34:20 by HT
(modified after loading)

C:\CHEM32\1\METHODS\OLEANOLIC11
1-Jun-19 9:00:22 by HT
(modified after loading)

Peak (s) manually integrated

Analysis Method
Last changed

Additional Info

Seqg. Line 1
Location Vial 29
Inj 1
nj Volume 500 pl

062019.M

D:\DATA\SAPONIN-11062019\SAPONIN 2019-06-11 14-09-10\Oleanolic.M

DAD1A, Sig=214,4 Ref=360,100 (D:\DATA\SAPONIN-11062019\SAPONIN 2019-06-11 14-09-10\Oleanolic-D6.D)
mAU 7]
175
150 —
125+
©
100~ 2
o
o
[e]
75| g
L
&
50 p ‘Area: 3609.13
254 1
) |lJl...A e ﬁJA\I - \
T e e e e e S ey e ey o e ey
0 10 20 30 40 50
External Standard Report
Sorted By 5 Signal
Calib. Data Modified : 1i-Jun-19 17:04:45
Multiplier: 1.0000
Dilution: : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DADl A, Sig=214,4 Ref=360,100
RetTime Type Area Amt/Area Amount Grp Name
[min] [mAU*3] [ug/L]
------- Rttt B el Bl [ e
21.712 MM 3609.13987 5.99443e-3 21.63474 Oleanolic
Totals 21.63474
*** End of Report ***
stramant 1 15—Tnn-10 100026 HT Pace AF



nple Name: Oleanolic-D/

Acqg. Operator : HT
Acg. Instrument Instrument 1
Injection Date 1l=Jun~19 17:05¢15

Seq. Line
Location
Inj

Inj Volume

1
Vial 30

1
50.0 pl

Acg. Method
Last changed

Analysis Method
Last changed

Additional Info

D:\DATA\SAPONIN-11062019\SAPONIN 2019-06-11 14-09-10\Oleanolic.M
11-Jun-19 11:34:20 by HT

(modified after loading)

C:\CHEM32\1\METHODS\OLEANOLIC11062019.M

11-Jun-19 9:00:22 by HT

(modified after loading)

Peak (s) manually integrated

[ DAD1A, Sig=214,4 Ref=360, 100 (D:\DATA\SAPONIN-11062019\SAPONIN 2019-06-11 14-09-10\Oleanolic-D7.D)

E mAU 7]
175
I 150
125
Lo
100 | S
©
2
O
75 &
©
&
50— l'\ Area: 3611.08
25 }
04— LAJLJ\ ; q_]UL ik %,
o T S T T T— T
0 10 20 30 40 50
External Standard Report
Sorted By Signal
Calib. Data Modified 11=Jun-19 1735312
Multiplier: 1.0000
Dilution: 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 A, Sig=214,4 Ref=360,100

RetTime Type Area Amt/Area Amount Grp Name
[min] [mAU*s] [ug/L]
------- e s e e e e
21,687 MM 3611.08123 6.00143e-3 21.67165 Oleanolic
Totals 21.67165
**¥% BEnd of Report ***
2 riman 1 15=Tim=10 100025 AT Pario



rple Name: Oleanolic-Dg

Acqg. Operator : HT Seq. Line : d
Acqg. Instrument : Instrument 1 Location : Vial 31
Injection Date : 11-Jun-19 17:35:34 Inj ¢ 3
Inj Volume : 50.0 pl
Acqg. Method : D:\DATA\SAPONIN-11062019\SAPONIN 2019-06-11 14-09-10\0Oleanolic.M
Last changed i 11-Jun=19 11:343%20 by HT

(modified after loading)
Analysis Method : C:\CHEM32\1\METHODS\OLEANOLIC11062019.M
Last changed ¢ I1=Jun-19 9:00:22 by HT

(modified after loading)
Additional Info : Peak(s) manually integrated

DAD1 A, Sig=214,4 Ref=360,100 (D:\DATA\SAPONIN-11062019\SAPONIN 2019-06-11 14-09-10\Oleanclic-D8.D)
mAU ']
175
150
125
L
100 °
(o]
E D
J o
j )
75— &
©
&
1
50 Area: 3409.67
25 |
‘ |
i |
1L b
I e ———— 1 ————————
0 10 20 30 40 50
External Standard Report
Sorted By ¢ Signal
Calib. Data Modified : 11-Jun-19 18:06:03
Multiplier: J 1.0000
Dilution: 1 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 A, Sig=214,4 Ref=360,100

RetTime Type Area Amt/Area Amount Grp Name
[min] [mAU*s] [ug/L)
'''''''' i e it et e R e
21.692 MM 3409.67165 5.99812e-3 20.45162 Oleanoclic
Totals : 20.45162

*x* End of Report ***

atrument 1 185-Tnn=19 1N-00-25 HT Pacie



nple Name:

Oleanolic-DY

Acg. Operator
Acg. Instrument
Injection Date

Acqg. Method
Last changed

Analysis Method
Last changed

Additional Info

HT Seq. Line : 1
Instrument 1 Location : Vial 32
11-Jun-19 18:07:08 Ry 1

Inj Volume : 50.0 pl
D:\DATA\SAPONIN~11062019\SAPONIN 2019-06-11 14-09-10\Oleanolic.M
11-Jun-19 11:34:20 by HT
(modified after lcading)

C:\CHEM32\1\METHODS\OLEANOLIC11062019.M
11-Jun-19 9:00:22 by HT

(modified after loading)

Peak (s) manually integrated

DAD1A, Sig=214,4 Ref=360,100 (D:\DATA\SAPONIN-1106201O\SAPONIN 2019-06-11 14-09-10\Oleanoclic-D9.D)
mAU 7]
175+
150+
! 125 |
100 ©
2
©
@
75— C.)
5
©
&
50 - Area: 3001.21
251 l
| b
| N A
ok ) N, - oJ
T ¥ T T T T T | T T T T T T T T T T T T T T T T T T
0 10 20 30 40 50
External Standard Report
Sorted By Signal
Calib. Data Modified 11-Jun~19 18338212
Multiplier: ! 1.0000
Dilution: 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 A, Sig=214,4 Ref=360,100

RetTime Type Area Amt/Area Amount Grp Name
[min] [mAU*s] [ug/L]
——————— e ittt Bl B
21.657 MM 3001.21985 6.00098e-3 18.01026 Oleanclic
Totals 18.01026
**4 End of Report ***
stvumant 1 16=Tun-19 10-0N-25 HT Pama 1T oaf



nmple Name: Oleanolic-D10

Acq. Operator ¢ HT Seq. Line : 1
Acqg. Instrument : Instrument 1 Location : Vial 33
Injection Date : 11-Jun-19 18:38:14 Inj : il
Inj Volume : 50.0 nl
Acg. Method : D:\DATA\SAPONIN-11062019\SAPONIN 2019-06-11 14-09-10\0Oleanolic.M
Last changed ¢ 11-Jun=19 11:34:20 by HT

(modified after loading)
Analysis Method : C:\CHEM32\1\METHODS\OLEANOLIC11062019.M
Last changed ¢ 11-Jun-19 9:00:22 by HT

(modified after loading)
Additional Info : Peak(s) manually integrated

DAD1A, Sig=214,4 Ref=360,100 (D:\DATA\SAPONIN-110620TO\SAPONIN 2019-06-11 14-09-10\0leanclic-D10.D)
mAU ]
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—
Eoe
Foe
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External Standard Report

Sorted By § Signal

Calib. Data Modified : 11-Jun-19 19:09:00
Multiplier: H 1.0000
Dilution: 3 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 A, Sig=214,4 Ref=360,100

RetTime Type Area Ant/Area Amount Grp Name
{min] [mAU*s] [ug/L]
------- e e e At e
21.655 MM 3111.89101 6.00111e-3 18.67480 Oleanolic
Totals : 18.67480

*** End ‘of Report. **#*

atramant 1 16=Tnn=190 100025 HD S — V' AF

3



nple Name: Oleanolic-Dl11
Acg. Operator : HT Seq. Line : £
Acg. Instrument : Instrument 1 Location : Vial 34
Injection Date : 11-Jun-19 19:09:56 Inj ¢ 1

Acg. Method
Last changed

Inj Volume : 50.0

L1-Jun-19 117344520 by HT
(modified after loading)

Analysis Method : C:\CHEM32\1\METHODS\OLEANOLIC11062019.M

Last changed

1l-Jun~-19% 9:00:22 by HT
(modified after loading)

Additional Info : Peak(s) manually integrated

rl
D:\DATA\SAPONIN-11062019\SAPONIN 2019-06-11 14-09-10\Oleanolic.M

DAD1A, Sig=214,4 Ref=360,100 (D:\DATA\SAPONIN-11062019\SAPONIN 2019-06-11 14-09-10\Oleanolic-D11.D)
mAU 7]
175
150
125~
100 Q
E
©
2
75 ?
20
~
©
&
50— Area: 3155.24
25 V\ }
0l Jd\ J
T i I A R s e S S A B W I TR S T T
0 10 20 .80 40 50 m
External Standard Report
Sorted By ¢ Signal
Calib. Data Modified : 11-Jun-19 19:40:17
Multiplier: g 1.0000
Dilution: g 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=214,4 Ref=360,100
RetTime Type Area Ant/Area Amount Grp Name
[min] [mAU*s] [ug/L]
------- Sl e e e e R R
21.678 MM 3155.24540 6.00098e-3 18.93456 Oleanolic
Totals = 18.93456
F¥x% End OF Report *uk
1 15-Tun=10 10-00-2& HT Pace

2t rimeant



nple Name:

Oleanolic-D12

Acg. Operator
Acqg. Instrument
Injection Date

Acg. Method
Last changed

Analysis Method :
Last changed

Additional Info

HT Seqg. Line : %
: Instrument 1 Location : Vial 35
11-Jun-19 19:40:54 Inj 1
Inj Volume 50.0 nl

D:\DATA\SAPONIN-11062019\SAPONIN 2019-06-11 14-09-10\Oleanolic.M
11-Jun=-19 11:34:20 by ET

(modified after loading)

C:\CHEM32\1\METHODS\OLEANOLIC11062019.M

11-Jun-19 9:00:22 by HT

(modified after loading)

Peak (s) manually integrated

DAD1 A, Sig=214,4 Ref=360,100 (D:\DATAISAPONIN-11062019\SAPONIN 2019-06-11 14-09-10\Oleanclic-D12.D)

mAU ]
175
150
126
K}
100 s
3
(@)
754 S
=
i
50 '| Area: 3431.08
I
2] \
| .
", . Jﬁ-kﬁw I ._AJ\L : A S .
7 e e e e R S e e T
0 10 20 30 40 50
External Standard Report
Sorted By Signal
Calib. Data Modified ¥i~-Jun-19 20:11305
Multiplier: 1.0000
Dilution: i 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DADl1 A, Sig=214,4 Ref=360,100
RetTime Type Area Amt/Area Amount Grp Name
[min] [mAU*s ] {ug/L]
~~~~~~~~ | e e e e e L B e
21.701 MM 3431.09185 5.98635e-3 20.53972 Oleanolic
Totals 20: 53972
¥EX Bhd of Repoyt **¥
striment 1 165-Tin=10 100028 HD



nple Name: Oleanolic-DL3

Acq. Operator ¢ HT Seqg. Line : 1
Acg. Instrument : Instrument 1 Lecatien : Vial 36
Injection Date : 11-Jun-19 20:12:16 Ihy = 1

Inj Volume : 50.0 pl

Acqg. Method : D:\DATA\SAPONIN-11062019\SAPONIN 2019-06-11 14-09-10\Oleanolic.M

Last changed ¢t 11-Jun-19 11:34:20 by HT
(modified after loading)
Analysis Method : C:\CHEM32\1\METHODS\OLEANOLIC11062019.M
Last changed : 11-Jun-19 9:00:22 by HT
(modified after loading)
Additional Info : Peak(s) manually integrated

DAD1A, Sig=214,4 Ref=360,100 (D:\DATA\SAPONIN-11062019\SAPONIN 2019-06-11 14-09-10\Oleanolic-D13.D)
mAU 7]
]
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150
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] 2
100 g
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T e e s S o — T T T — T
0 10 20 30 40 50
External Standard Report
Sorted By § Signal
Calib. Data Modified : 11-Jun-19 20:42:45
Multiplier: 3 1.0000
Dilution: 3 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 A, Sig=214,4 Ref=360,100
RetTime Type Area Amt/Area Amount Grp Name
[min) [mAU*s] [ug/L]
——————— e el e e e R e
21.659 MM 3147.34218 5.98635e-3 18.84109 Oleanolic
Totals : 18.84109
*** End of Report ***
strument 1 15-Ton-19 10-00-28 HT Pane Af



nple Name: Oleanolic-D14

Acq. Operator
Acqg. Instrument
Injection Date

Acg. Method
Last changed

Analysis Method
Last changed

Additional Info

HT Seg. Line : L
Instrument 1 Location Vial 37
11-Jun-19 20:42:59 Inj : 1

Inj Volume : 50.0 pl
D:\DATA\SAPONIN-11062019\SAPONIN 2019-06-11 14-09-10\0Oleanolic.M
11-Jun-19 11:34:20 by HT
(modified after loading)

C:\CHEM32\1\METHODS\OLEANOLIC11062019.M
11-Jun-19 9:00:22 by HT

(modified after loading)

Peak(s) manually integrated

o

DAD1A, Sig=214,4 Ref=360,100 (D:\DATA\SAPONIN-11062019\SAPONIN 2019-06-11 14-09-10\Oleanolic-D14.D)
mAU 7]
175
150
125 -
L
100 - ]
[
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75 S
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&
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|
25 ’
I .
0 et duﬂJ { T_~_ﬂJk IJ & ;
s T—— e e S T B
0 10 20 30 40 50 m
External Standard Report
Sorted By : Signal
Calib. Data Modified : 11-Jun-19 21:13:03
Multiplier: E 1.0000
Dilution: z 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DADL A, Sig=214,4 Ref=360,100

RetTime Type Area Anmt/Area Amount Grp Name
fmin] [mAU*s] [ug/L]
------- et e e e e B
21.667 MM 3258.80913 6.00073e~-3 19: 55523 Oleanolic
Totals 19.55523

**% End of Report **x*

xfrimant 1 15-Tuin=-18 1NNO-25 AT Pane T nf



nple Name:

Oieanolic-Dl1lb

Acg. Operator 3
Acqg. Instrument
Injection Date

Acq. Method
Last changed 3

Analysis Method :
Last changed

Additional Info

HT Seq. Line : d
Instrument 1 Location Vial 38
El=gan-19 21¢ 13258 Ty @ i1

Inj Volume : 50.0 pl
D:\DATA\SAPONIN-11062019\SAPONIN 2019-06-11 14-09-10\0Oleanolic.M
11-Jun-19 11:34:20 by HT
(modified after loading)

C:\CHEM32\1\METHODS\OLEANOLIC11062019.M
11-Jun-19 9:00:22 by HT

(modified after loading)

Peak (s) manually integrated

DAD1A, Sig=214,4 Ref=360, 100 (D:\DATA\SAPONIN-11062019\SAPONIN 2019-06-11 14-09-10\Oleanolic-D15.D)
mAU?
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150 ~
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100 ]
o
H]
o
75+ =
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| S
50— | (‘\ Area: 3325.17
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i
g LL. AL L
T T T = T T T I T f T T T T T T T T T T T T T T T
0 10 20 30 40 50
External Standard Report
Sorted By Signal
Calib. Data Modified 11-Jun-19 21:44:23
Multiplier: s 1.0000
Dilution: : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 A, Sig=214,4 Ref=360,100
RetTime Type Area Amt/Area Amount Grp Name
[min] [mAU*s] [ug/L]
PL6TL NN 3325,17923 6.000M4e-3  19.5354  Oleanolts
Totals 19.55254

a2t vriment 1

15-T1in-16

***% Fnd of Report ***

iN-00«25 HT Paca

af

1



nple Name: Oleanolic-D1/

Acg. Operator : RT
Acqg. Instrument : Instrument 1
Injection Date : 11-Jun-19 22:15:44

Seq. Line : 1
Location : Vial 40

Try ¥ i

Inj Volume : 50.0 pl
Acg. Method : D:\DATA\SAPONIN-11062019\SAPONIN 2019-06-11 14-09-10\Oleanoclic.M

Last changed : 11-Jun-19 11:34:20 by HT
(nodified after loading)

Analysis Method : C:\CHEM32\1\METHODS\OLEANOLIC11062019.M

Last changed : 11-Jun-19 9:00:22 by HT
(modified after loading)
Additional Info : Peak(s) manually integrated

DAD1 A, Sig=214,4 Ref=360,100 (D:\DATA\SAPONIN-11062019\SAPONIN 2019-06-11 14-09-10\Oleanolic-D17.D)

mAU ']
150
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04— ‘ULJ | __jUk, I.}\ ; . .
T S ey g T I —
0 10 20 30 40 50 m
External Standard Report
Sorted By & Signal
Calib. Data Modified 11-Jun~19 22¢46:10
Multiplier: 3 1.0000
Dilution: e 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DADl A, Sig=214,4 Ref=360,100
RetTime Type Area Amt/Area Amount Grp Name
[min] [mAU*s] [ug/L]
---------- e | K e e e K R
21.670 MM 3122.54162 6.00098e-3 18.73831 Oleanolic
Totals : 18.73831
*%** End of Report #**%*
st rimant 1 185<Tnin=19 10-00+28 [T Pana



nple Name: QOleanolic-DL8
Acg. Operator 4 HT Seq. Line A 5
Acq. Instrument : Instrument 1 Location Vial 41
Injection Date : 11-Jun-19 22:46:19 Inj i
Inj Volune 50.0 pi
Acg. Method D:\DATA\SAPONIN-11062019\SAPONIN 2019-06-11 14-09-10\Oleanolic.M

Last changed

Analysis

Last changed

11-Jun-19 11:34:20 by HT
(modified after loading)
Method : C:\CHEM32\1\METHODS\OLEANOLIC11062019.M
11-Jun-19 9:00:22 by HT
(modified after loading)

Additional Info : Peak(s) manually integrated

—

DAD1 A, Sig=214,4 Ref=360,100 (D:\DATA\SAPONIN-11062019\SAPONIN 2019-06-11 14-09-10\Oleanolic-D18.D)

mAU ]
175+
150 -
125+
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100 °
c
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[e]
75 - ,02
©
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50— Area: 3354.12
25+ I
Q_J [Ai_/\‘ » _}UL (4[ \ , ; : ;
i e B e e B T — T
0 10 20 30 40 50
External Standard Report
Sorted By g Signal
Calib. Data Modified 11l-dun-19 231710
Multiplier: 3 1.0000
Dilution: : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DADl A, Sig=214,4 Ref=360,100
RetTime Type Area Amt/Area Amount Grp Name
[min] [mAU*s ] [ug/L]
~~~~~~~ i ot e e P
21.679 MM 3354.12876 6.0010%e-3 21.12843 Oleanolic
Totals 21.12843
*** Fnd of Report ***
PDama nF

atrument

T 15=Tnhn~10 1N-00~25 HT



CONG TY TNHH KHOA HOC VA CONG NGHE KHAI HOAN
SCITEC KHAI HOAN SCITECH CO., LTD

KET QUA THU NGHIEM
TEST REPORT

S6/ No.: 1906143
Ngay/ Date: 16/06/2019

1. Tén khach hang/ Client’s name: Nguyén Cao Kiét

2. Pia chi/ Address: Pai hoc Néng Lam TP. Hd Chi Minh, khu phé 6,
phuong Linh Trung, quan Thi Dire, Tp. Ho Chi Minh
3. Tén miw/ Name of sample: La dinh lang
4. S6 niém phong/ Seal No.: N/A
5. M ta mau/ Sample description: ~ Mau 14 tuoi
6. Ngay nhan miw/ Receiving date:  11/06/2019
7. Ngay phan tich/ Analysing date:  11/06/2019 - 16/06/2019
8. Két qua thir nghiém/ Test result:
Stt/ Tén mau/ | Chitiéu/ |Ponvitinh/| Két qua/ Phwong phip/
No. | Sample name | Parameter Unit Result Test method
1 Dl 1.12
2 D2 1.08
8 D3 1.15
4 D4 1.14
5 D5 1.07
6 D6 1.12
7 D7 1.18
8 D8 1.09
9 D9 Acid ” 0.69
10 D10 oleanolic e 0Y) 0.78 HDEERL-O8
11 DI1 0.72
12 D12 1.01
13 D13 0.87
14 D14 0.93
1S D15 0.97
16 D16 091
17 D17 0.88
18 D18 1.04

KHAT HOAN SCIENCE AND TECHNOLOGY COMPANY LIM
232, Street No. 11, Area No. 8, Truong Tho Ward, Thu Duc District Tel: (+84)975 373 512
Ho Chi Minh City, Viet Nam Email: khaihoanscitech@gmail.con



SHAIHOAN  cONG TY TNHH KHOA HQC VA CONG NGHE KHAI HOAN
CITECH KHAI HOAN SCITECH CO., LTD

Note/Ghi chu:

(*) Phuong phép duge VILAS cong nhin/ Method is accredited by VILAS

(**) Chi tidu dugc thue hién bai nha thdu phy/ Parameter is tested by subcontractor

- Tén mau duge ghi theo yéu cAu cua khach hang/ Name of sample is written as client’s request.

- Két qua phén tich chi c6 gid tri trén mau thit/ This result is valid on tested sample only.

- Khéng duoc sao chép mot phin két qua thir nghiém nay néu khong dugce sy dong ¥ bing van ban cia cong ty
TNHH Khoa hoc va Céng nghé Khai Hoan/ This test report shall not be reproduced except in full, without the written
approval of Khai Hoan Scitech.
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