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NGHIEN CUU NHAN NHANH CAY CA PHE
BANG KY THUAT NUOI CAY PHOI VO TINH

NGUYEN TRUNG HAU, BUI THI TUONG THU, TRAN VAN MINH

Vi nhan giong truyén thong trén lodi cay
than g6 hién nay dan dén mot van dé ma cac
phong thi nghiém vi nhan giong thuong gap phai
dé la cay cady mo thuong sinh trudng cham va
ton rat nhiéu chi phi lao dong dé sdn xuat cay
con v6i khoi lugng 16n khi dua ra thi truong véi
gid thanh cay con cao. Hé thong nhan giong
béng phoi vo tinh [3] s& gidi quyét duoc rao can
néu trén vGi cac loi thé: nhan nhanh dudi dang
t€ bao, phoi vo tinh 12 mot thé biét héa c6 hé s6
tai sinh cao, ton it chi phi lao dong va gia thanh
ha. Vat lieu khéi dau trong nuoi cay phoi vo tinh
¢6 vai trd dam bao duoc diac diém di truyén bo
me va duy tri hé so tdi sinh cao trong thoi gian
dai [4]. Moi truong nuoi cdy phoi vo tinh thich
hop chi€ém vai tro quan trong trong qua trinh
sinh trudng va biét héa t€ bao phoi va diéu khién
qué trinh biét héa va tdi sinh phoi vo tinh dudi
tdc dong cla céac chat diéu hoa sinh truong da
tré thanh quy luat [4].

C6 hai giong ca phé quan trong dang duoc
trong phé bién 1a Coffea arabica L. va Coffea
catimore Piere va duoc nhan giong phé bién bing
hat. Hat ca phé mét sic ndy mam sau 2 nam ton
trit. Nhanh chdi vugt dung cho giam canh thi c6
han va phuong phdp giam canh thuong mang
theo mam bénh tir cay me & ca phé [12].

Vi nhan giéng da dugc tng dung trong nhan
nhanh ca phé va nu6i cdy phoi vo tinh la ky
thuat tién ti€én cé nhiéu tiém nang phat trién
nhan giéng ca phé quy mo 16n [10, 11].

Nuoi cdy phat sinh va tai sinh phoi vo tinh &
cay ca phé phu thudc vao nhiéu diéu kién nhu
tinh trang sinh ly cua 14 dua vao nuoi cdy, loai
mo 1a [12], kich thuGc miu nuodi cdy nho hay
16n, di nuoi cdy dinh choi vuot, thoi gian cdy
truyén [14], diéu kién khi hau, kiéu gen [8].

Su biét hoa t€ bao phoi vo tinh ca phé duge
diéu khién boi moi trudong vat ly hay cdc chat
kich thich sinh truéng va su can béng
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auxin/cytokinin trong nuoi cay [5, 13], dinh
dudng khoang [11]. Phoi vo tinh ca phé da dugc
nghién citu vé moé hoc [10] va da xay dung dugc
phuong phédp chon dong mo seo mau vang chanh
c6 hiéu suit phat sinh phoi vo tinh cao [13].

K§ thuat nuoi cdy phoi va tai sinh phoi vo
tinh ngay cang hoan chinh [6]. Van Boxtel va
Berthouly [13] da phét trién k§ thuat nuoi cdy
phét sinh, tang sinh va tai sinh phoi vo tinh tir 14
ca phé. Nghién cttu tao mo seo phoi hoda, nuodi
cly tao phoi vo tinh va tdi sinh phoi vo tinh la
rao can dau tién trong cong nghé phoi vo tinh
cay ca phe [13].

Bai bdo nay nghién cttu nhan nhanh cay ca
phé béng k§ thuat nuoi cdy phoi vo tinh.

I. PHUOGNG PHAP NGHIEN CUU

1. Nguyén liéu

Dong ca phé vai chon loc K84 dugc sur dung
lam nguyén liéu nghién cttu. Mau nudi cdy: (i).
L4 non in vitro dugc cit ngang thanh manh nho
c6 kich thude 0,1-0,5 cm; (ii). La choi non thuc
sinh (cay 2 nam tudi trén déng ruong).

Moi truong dinh dudng khoang nudi cdy la
MS [9], WPM [7].

Moi trudng nudi cdy c6 bo sung céc chat diéu
hoa sinh trudng: BA (6-benzylaminopurine), 2iP
(2-isopentyl adenine), 2.4D (2.4-dichlorophenoxy
acetic acid), IBA (p-indol butyric acid), NAA (Q-
napthalene acetic acid), Kinetin (6-
furfurylaminopurine), than hoat tinh, casein
hydrolysate, malt (Ida), nuée dira (CW-10%), Bl
(10 mg/1), duong sucrose (30 g/l).

Diéu kién nuodi cdy: moi truong dugc vo
trung & 121°C, 1 at, trong 25 phit. Nhiét do
phong 26 * 2°C, cuong do chi€u sang 33,3
Mmol/m?*/s, thoi gian chi€u sidng 8 gid/ngay, toc
do lac 1a 100 rpm.



2. Phuong phap

Thiét k€ thi nghiém: bo tri theo khéi day du
ngdu nhién, 3 14n 1ap lai, moi 1an lap lai nuoi
cély 3 binh tam giac (chita 60 ml moi truong ban
ran hay 50 ml moi trudng 16ng). SO liu duoc
phan tich bang phdm mém MSTATC (p = 0,05).

Chi s6 tang sinh mo seo phoi héa = [A-B]/B.
Trong d6: A. trong luong tuoi tai thoi diém
khdo sat (g); B. trong luong tuoi tai thoi diém
ban dau (g).

Hiéu suat hoat héa = [A/B] x 100%. Trong
do: A. s6 t€ bao da dugc hoat hoa (CFU/ml) (c6
dang hinh cau, van, hinh tim, hinh thuy 16i);
B. 56 t&€ bao ban dau (CFU/ml).

Mat do t€ bao: dugc dém bang budng dém
hong ciu (c6 cau tao khung dém Thoma, bao
gbm 25 6 16n va m6i 0 16n ¢é 16 6 nho, dién
tich mdi 6 nho 1a 1/400 mm?, chiéu cao médi 6 1a
0,1 mm) trong mot giot dung dich, sau d6 dugc
tinh ra trong 1 ml dung dich v6i nong do pha
lodng 12 10™" véi cong thic tinh:

S6 t€ bao/ml mau = [ a x 4000 x 1000 ]/H.
Véi: a. s6 t€ bao trung binh c6 trong mot dién
tich vi trudng (6 nho); 4000. s6 quy ddi 1/400
mm?® thanh 1 mm?; 1000. s6 quy déi tr 1 mm’
thanh 1 ml; H. hé s6 pha loang.

Dién tich 14 in vitro dugc do & 14 thi tu ti
trén xuong bang may do dién tich 14.

Chiéu dai ré va chiéu cao than chdi in vitro

duoc do chiéu dai ré dai nhat va chiéu cao than
cao nhat, thuc hién trong ta vo trung.

IL. KET QUA VA THAO LUAN

1. Nuoi cay tao mo seo phoi hoa

L4 non cay ca phé in vitro va 14 non cay thuc
sinh 2 nam tudi trén doéng rudong dugc nuoi ciy
trén moi truong phét sinh tao mo seo phdi hda
WPM/MS + malt (400 mg/l) + casein hydrolysate
(100 mg/l) c6 bé sung 2.4D (2 mg/l), IBA (1
mg/l), 2iP (2 mg/l), BA (0,1-1 mg/l), trong diéu
kién che t6i hoan toan. Két qua nghién ciu cho
thay: Trén moi truong nuodi ciy tao mo seo phoi
héa, mo seo phoi héa xuat hién trén moi trudng
khoang co ban WPM/MS c6 bé sung 2.4D (2
mg/l) + 2iP (2 mg/l) (bang 1). Mo seo c6 3 dang
va mau sic khac nhau: tring chia nhiéu nuéc
(khong dung trong nuoi cay), trang nau chia nhiéu
nudc, ca hai dang mo seo nay khong sur dung trong
nuodi cy va mo seo phoi héa x6p ¢6 mau vang
chanh dugc sur dung trong cdc thi nghiém vé sau
sau 6 tuan nuoi cdy (bang 2) va sinh truéng mo
seo phoi héa vang chanh thé hién khac nhau & cdc
nghiém thitc sau 12 tuan nuoi cdy (bang 3). Moi
truong khodng co ban MS c6 bd sung 2.4D (2
mg/l) + 2iP (2 mg/l) thich hgp nuéi cdy mau 14 in
vitro va in vivo cho tao mo seo (100% va 83%),
tao mo seo xOp phoi héa vang chanh (53% va
33%) va sinh trudng mo seo xO0p phoi héa vang
chanh (3,4 cm va 2,6 cm) (bang 1, 2, 3).

Bdng 1

Anh huéng ctia méi truong khéang co ban va cac chat
diéu hoa sinh truéng dén kha nang tao mo seo

Moi truon o A . . , Ty 1& mau nuoi cdy tao mo seo (%)
khoang co bgén Chat dieu hoa sinh truong (mg/l) Léynon in vitro yLé non thuc sinh
Doi chiing 00 00
2,4D(2) + BA(0,1) 66 36
WPM 2,4D(2) + 2iP(2) 86 73
2,4D(2) + BA(0,1) + IBA(1) 73 46
2,4D(2) + 2iP(2) + IBA(1) 83 56
2,4D(2) + 2iP(2) + BA(0,1) + IBA(1) 83 46
Doi chiing 00 00
2,4D(2) + BA(0,1) 93 66
MS 2,4D(2) + 2iP(2) 100 83
2,4D(2) + BA(0,1) + IBA(1) 96 63
2,4D(2) + 2iP(2) + IBA(1) 100 66
2,4D(2) + 2iP(2) + BA(0,1) + IBA(1) 100 76
CV% 12 14
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boi ching = WPM/MS + malt (400 mg/l) + casein hydrolysate (100 mg/1).

Bdng 2

Anh huéng ctia moi trudong khoang co ban va cac chat
diéu hoa sinh truéng dén kha nang tao mé seo phoi héa xop vang chanh

Moi truong o ‘ ? Ty 1&é mau n}J()i cdy tao mo seo phoi hda
Kkhéane ¢ ba Chat diéu hoa sinh truong (mg/1) x0p vang chanh (%)
g co ban y —— ” -
L4 non in vitro L4 non thuc sinh
Doi chiing 00 00
2,4D(2) + BA(0,1) 16 13
2,4D(2) + 2iP(2) 43 33
WM 2,4D(2) + BA(0,1) + IBA(1) 16 6
2,4D(2) + 2iP(2) + IBA(1) 33 26
2,4D(2) + 2iP(2) + BA(0,1) + IBA(1) 23 26
Dai chiing 00 00
2,4D(2) + BA(0,1) 26 16
MS 2,4D(2) + 2iP(2) 53 33
2,4D(2) + BA(0,1) + IBA(1) 33 26
2,4D(2) + 2iP(2) + IBA(1) 53 33
2,4D(2) + 2iP(2) + BA(0,1) + IBA(1) 46 23
CV% 12 10

bo6i chiing = WPM/MS + malt (400 mg/l) + casein hydrolysate (100 mg/1).

Bdng 3

Anh huéng ctia moi trudong khoang co ban va cac chét diéu hoa sinh truéng
dén kha nang sinh truong mo seo phoi héa xop vang chanh

Mbi truon Sinh truéng
. g Chat dieu hoa sinh truéng (mg/l) (dudng kinh mo6 seo - cm)
khéang co ban y —= - -
L4 non in vitro L4 non thyc sinh
2,4D(2) + BA(0,1) 1,4 0,9
2,4D(2) + 2iP(2) 3,1 2,8
WPM 2,4D(2) + BA(0,1) + IBA(1) 1,5 1,2
2,4D(2) + 2iP(2) + IBA(1) 2,6 2,2
2,4D(2) + 2iP(2) + BA(0,1) + IBA(1) 1,4 2,0
2,4D(2) + BA(0,1) 1,9 1,6
2,4D(2) + 2iP(2) 3,4 2,6
MS 2,4D(2) + BA(0,1) + IBA(1) 1,6 1,2
2,4D(2) + 2iP(2) + IBA(1) 2,8 24
2,4D(2) + 2iP(2) + BA(0,1) + IBA(1) 2,7 2,2
CV% 8,2 9,0

Moi truong khéang co ban = WPM/MS + malt (400 mg/1) + casein hydrolysate (100 mg/l).

2. Nuodi cay tang sinh mo seo phoi hoa

Mo seo x6p phoi hda (c6 mau vang chanh)
dugc nghién cttu nuodi cdy tang sinh trén moi
truong co ban MS + malt (800 mg/l) + casein
hydrolysate (200 mg/l) c6 b sung 2.4D (1-2
mg/l), NAA (2 mg/l), 2iP (4 mg/l), BA (0,1-4
mg/l), adenine (60 mg/l), trong diéu kién che
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t0i. Mau mo seo phoi hdéa dugc dua vao nuoi cdy
¢6 khoi lugng 500 mg/mau. Két qua nghién ciru
cho thdy: Moi trudng nuoi cdy co ban c6 bd
sung hgp phan cdc chét diéu hoa sinh trudng
24D (1 mg/l) + 2iP (4 mg/l) + adenine (60
mg/l) thich hgp cho nuo6i cdy tang sinh mo seo
(bang 4) va mo seo x6p phoi hda duoc tao ra tir



14 non invitro c6 siic tang trudéng hon han mo
seo vang x0p dugc tao ra tir 14 non thuc sinh sau
6 tudn nuoi cdy. Moi trudng nudi cdy c6 bd sung
2.4D (1 mg/l) va 2iP (4 mg/l) c6 vai tro quan
trong trong nuodi cdy tang sinh mo seo x6p vang

chanh trén 14 in vitro (chi s0 tang sinh 5,81) va
14 thuc sinh (5,78); hiéu qua tang sinh dugc cai
thién khi b6 sung thém adenine (60 mg/l) vao
moi trudng nuoi cdy trén 14 in vitro (chi s6 tang
sinh 11,78) va 1a thuc sinh (9,84).

Bdng 4

Anh huéng cia cac chat diéu hoa sinh truéng dén kha nang
tang sinh mo seo phoi héa xop vang chanh

Su tang sinh trong lugng tuoi mo seo x6p phoi hda (mg)
Moi truong nudi cay L4 non in vitro L4 non thyc sinh
(mg/l) Trong lugng Chi s6 Trong lugng Chi s6
tuoi (g) tdng sinh tuoi (g) tang sinh

Dai ching 0,873 0,74 0,707 0,41
2,4D() + BA4) 1,767 2,53 1,877 2,75
NAA(Q2) + BAM4) 2,057 4,01 1,773 2,54
2,4D(2) + BA(0,1) 2,147 3,29 2,013 3,02
NAA(Q2) + 2iP4) 3,360 5,72 3,070 5,14
2,4D(2) + 2iP(4) 3,407 5,81 3,393 5,78
2,4D(1) + BA(4) + Ade(60) 5,210 9,42 3,810 6,62
2,4D(1) + 2iP(4) + Ade(60) 6,393 11,78 5,420 9,84
CV% 12,2 10,4 11,8 9,6

Doi chiing= MS + malt (800 mg/l) + casein hydrolysate (200 mg/1).

3. Nuoi cay tao dich huyén phu té€ bao mé
seo phoi hda

a. Anh hudng cia khoi luong mo seo phoi héa

dva vao nudi cdy dén tao dich huyén phu té

bao mo seo phoi héa

Mo seo xOp phoi hoa sau 4 1an cdy truyén
duoc st dung lam nguyén liéu nuoi cdy. Khoi
luong t€ bao mo seo phoi hoa (10-20-30-40-50
g/l) duoc dua vao moi trudng nudi cdy ban dau
tao dich huyén phu trén moéi trudng MS + malt
(200 mg/l) + casein hydrolysate (100 mg/l) +
2.4D (1 mg/l) + 2iP (2 mg/l) + kinetin (1 mg/l).

K&t qua nghién cttu cho thdy, sau 14 ngay nuoi
cély, khoi luong t€ bao 20 g/100 ml mdi truong
nuoi cay thich hop cho tao dich huyén phu t&
bao sau 14 ngay nudi cay c6 chi sO tang sinh
1,05 (bang 5); khéi lugng 10 g/100 ml c6 thé
tich t€ bao lang thdp din dén kha nang tang sinh
thap 0,90; khai lugng 30-40-50 g/100 ml ¢6 thé
tich t€ bao lang cao dan dén kha nang tang sinh
thap 0,78-0,72-0,46. Khoi luong t€ bao dua vao
nuoi cay ban dau 20 g/100 ml c6 thé tich t€ bao
lang ban diu 1,873 ml sau 14 ngly c6 thé tich
ldng 3,847 ml va chi s6 tang sinh 1,05 thich hop
cho nuoi cdy tao dich huyén phi.

Bang 5

Anh huéng ciia khoi luong t€ bao mé seo phoi héa nuéi cy ban dau
dén tao dich huyén phu té bao (sau 14 ngay nuoi cay)

Khéi lugng mo seo dua Thé tich t& bao lang Thé tich t& bao ling Chi s6 tang sinh
vao nudi cay (g/100 ml) (ml) ban dau (ml) sau 14 ngay
10 0,92 1,752 0,90
20 1,873 3,847 1,05
30 2,712 4,845 0,78
40 3,675 6,240 0,72
50 4,562 6,691 0,46
CV% 12,2 8.4
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b. Dong thdi sinh trudng dich huyén phi té bao
mo seo phoi héa

Mo seo x6p phoi héa sau 4 1an cdy truyén
dugc st dung lam nguyén liéu nuoi cdy. Khoi
lugng mau dua vao nudi cdy ban dau la 20 g/100
ml thé tich moi trudong nuodi cdy. Moi trudng
nuoi cdy tao dich huyén phl t€ bao moé seo phoi
héa la MS + malt (200 mg/l) + casein
hydrolysate (100 mg/l) + 2.4D (1 mg/l) + 2iP (2
mg/l) + kinetin (1 mg/l). K& qua nghién ctu

cho thay: Trén moi trudng nuodi cdy t€ bao mo
seo phoi hdéa dugc danh tich roi trong moi
trudong 16ng, hinh thanh dich huyén phi sau 2
tudn nuoi cdy. C6 toc do tang sinh 1,36 1an sau
35 ngay nuoi cdy (bang 6) va ciing 1a thoi diém
thich hop cay truyén dich huyén phu t&€ bao.
Dong thai té bao sinh trudng cham vao ngay 0-
7, giai doan tang theo cdp s6 nhan vao ngay thu
14-21, giai doan tang sinh cao nhat vao ngay thi
28-35 sau cdy va sau d6 giam dan.

Bdng 6

Pong thai tang sinh dich huyén phu té€ bao mo seo phoi héa (sau 6 tuan nudi cay)

Thoi gian (ngay) Thé tich t€ bao ling (ml) Chi s6 tang sinh
0 1,873 0,00
7 2,721 0,42
14 3,847 1,05
21 4,210 1,24
28 4,360 1,32
35 4,421 1,36
42 4,124 1,20
CV% 11,6 9,2

4. Nuoi cay tang sinh dich huyén phi mo
seo phoi hda

a. Anh hudng ciia duong (sucrose) dén nuoi cdy
tang sinh dich huyén phit mo seo phéi héa

Mo seo xO6p phoi hda sau 4 1an cdy truyén
duoc st dung lam nguyén liéu nuoi cay. Khoi
lugng mau dua vao nuoi cay ban dau la 20 g/100
ml thé tich moi trudng nuoi cdy. Moi trudng nuodi
cdly tang sinh dich huyén phi t€ bao mo seo phoi
héa la MS + malt (200 mg/l) +

casein hydrolysate (100 mg/l) + 2.4D (1 mg/l) +
2iP (2 mg/l) + kinetin (1 mg/l) c6 bé sung dudng
sucrose (20-30-40 g/l). Két qua nghién cttu cho
thay (sau 14 ngay nuoi cdy), nong do dudng 30
g/l sucrose thich hop cho tang sinh dich huyén
phi t& bao mo seo phoi héa (bang 7). Nong do
dudng thap (20 g/1) va cao (40 g/1) c6 chi s6 tang
sinh thap (0,73 va 0,63). B6 sung vao moi trudong
nuoi cay 30 g/l duong sucrose thich hop cho nuoi
cdly tang sinh dich huyén phi t€ bao mo seo phoi
héa c6 chi s6 tang trudng 1,05.

Bdang 7

Anh huéng ciia néng do dudng sucrose dén tang sinh
dich huyén phu té bao mo seo phoi héa (sau 14 ngay nuoi cay)

Nong do duong sucrose (g/1) Thé tich € bao ldng (ml) sau 14 ngdy Chi s6 tang sinh
20 3,242 0,73
30 3,847 1,05
40 3,067 0,63
CV% 12,2 10,8

b. Anh hudng cia chdt diéu hoa sinh trudng
dén nuoi cdy tang sinh dich huyén phi mo
seo phoi hoa

Mo seo x0p phoi hda sau 4 1an cdy truyén
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dugc st dung lam nguyén liéu nuodi cay.
Khoi lugng miu dua vao nuodi cay ban dau la
20 g/100 ml thé tich moi trudong nuoi cdy. Moi
trudng nuoi cdy tang sinh dich huyén phu t€ bao



mo seo phoi héa 1la MS + malt (200 mg/l) +
casein hydrolysate (100 mg/l) c6 bé sung chat
diéu hoa sinh trudng 2.4D (1 mg/l), NAA (1
mg/l), 2iP (2 mg/l), BA (2 mg/l), kinetin (1 mg/l).
Két qua nghién ctu cho thay (sau 14 ngay nuoi
cdy), moi truong nudi cdy co ban ¢ bd sung
24D (1 mg/l) + 2iP (2 mg/l) + kinetin (1 mg/l)
thich hop cho tang sinh dich huyén phu t€ bao
mo seo phoi héa (bang 8). BS sung vao moi
trudong nuoi cdy t6 hop 2.4D (1 mg/l) va 2iP (2

mg/l) thich hgp cho nuoi cdy tang sinh dich
huyén phu (0,85); tuong tu khi bd sung kinetin (1
mg/l) ¢ hiéu qua tang sinh duoc cai thién (1,05)
sau 14 ngay nuoi cdy. Adenin (60 mg/l) c6 vai tro
cai thién tang sinh mo seo phoi héa (bang 4),
kinetin ¢6 vai tro cai thién tang sinh dich huyén
phi mo6 seo phoi héa (bang 8). Moi truong nuodi
cdy tang sinh thich hgp c6 bo sung 2.4D (1 mg/l)
+ 2iP (2 mg/l) + kinetin (1 mg/l) c6 thé tich ling
3,847 ml va chi s6 tang truong 1,05.

Bdng 8

Anh huéng cua cac chét diéu hoa sinh truéng dén su tang sinh
dich huyén phu té bao mo seo phoi héa (sau 14 ngay nuoi cay)

Moi trudng nudi cdy + bo sung | Thé tich t€ bao lang (ml) sau 14 ngay Chi s6 tang sinh
Dai chiing 2,412 0,28
2,4D(1) + BA(2) 2,836 0,51
2,4D(1) + 2iP(2) 3,472 0,85
NAA(1) + BAQ2) 2,661 0,42
NAA(D) + 2iP(2) 2,813 0,50
2,4D(1) + 2iP(2) + Ki(1) 3,847 1,05
2,4D(1) + BA(2) +Ki(1) 3,481 0,86

CV% 12,0 10,4

Doi chiing = MS + malt (200 mg/1) + casein hydrolysate (100 mg/1).

5. Hoat hoa tai sinh trong moi truong long

a. Anh hudng ciia s6'ldn cdy truyén mo seo dén
nuoi cdy hoat héa dich huyén phi moé seo
phoi héa

Mo seo xOp phoi héa sau 4 1an cdy truyén
dugc st dung lam nguyén liéu nuoi cdy. Khoi

lugng méau dua vao nuoi cdy ban dau la 20 g/100

ml (1,2 x 10* CFU/ml) thé tich moi trudng nuodi

cdly. Moi truong nuoi cdy ting sinh dich huyén

phu t€ bao mo seo phoi héa la MS + casein

hydrolysate (400 mg/l) + adenine (40 mg/l) c6
bé sung chat diéu hoa sinh truéng BA (4 mg/l),
kinetin (1 mg/l). K& qua nghién ctu cho thay
(sau 4 tudn nuoi cdy), s6 lan cay truyén mo seo
12 3-4 cho chi s6 hoat héa dich huyén phu t€ bao
mo seo phoi hdéa 75% (bang 9), s6 lan cay
truyén thd 1-2 ¢6 hiéu sudt hoat héa (50,0-
58,3%), s6 lan cdy truyén thd 5 c6 hiéu suat
hoat hoa giam (50%). S6 1an cay truyén lan tha
4 c6 mat do t€ bao hoat héa cao (0,9 x 10* t&
bao/ml) va hiéu suat hoat héa cao (75%).

Bdng 9

Anh huéng cia lan cdy truyén mé seo dén nudi cay
hoat héa dich huyén phu té bao mo seo phoi héa

$6 lin céiy chuyén (Iin) Mat do té€ bao hoat l}éa (CFU/ml) Hieu,s.u?it hoat hoa (%)
sau 4 tuan so v6i mat do ban dau

1 0,6 x 10* 50,0

2 0,7 x 10* 58,3

3 0,9 x 10* 75,0

4 0,9 x 10* 75,0

5 0,6 x 10* 50,0

CV% 14,6 14,2
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b. Anh hudng ciia khoi liong 1€ bao nuodi cdy
ban ddu dén nudi cdy hoat héa tdi sinh dich
huyén phit mé seo phoi héa

Mo seo x06p phoi hoa sau 4 lan cay truyén
dugc st dung lam nguyén liéu nuodi cay. Khai
luong méau dua vao nudi cay ban dau la 10-20-30-
40-50 g/100 ml thé tich moi trudng nuoi cay. Moi
truong nuodi cdy tang sinh dich huyén phu t€ bao
mo seo phoi hoa 1a MS + casein hydrolysate (400
mg/l) + adenine (40 mg/l) c6 bd sung chat diéu

hoa sinh truong BA (4 mg/l), kinetin (1 mg/l). Két
qua nghién ctu cho thiy (sau 4 tuan nuoi cdy):
khai luong t&€ bao dua vao nuodi cdy ban dau la 20
g/100 ml moi truong nudi cdy cho hiéu suat hoat
héa cao 75% (bang 10); khoi lugng t€ bao dua vao
nudi cdy ban dau thap hon (10 g/100 ml) hay cao
(30-40-50 /100 ml) déu cho hiéu suat hoat héa
thap (66,7% va 64,7-52,0-39,2%). Khéi luong t€
bao dua vao nudi cay ban dau 20 g/100 ml c6 méat
do t€ bao hoat héa cao (0,9 x 10* t& bao/ml) va
hiéu suat hoat héa cao (75%).

Bdng 10

Anh huéng cia khéi luong t€ bao nuoi cay ban dau
dén nuoi cay hoat héa dich huyén phit mo seo phoi héa

Khoi luong mau | Mat do té€ bao ban dau Mat do t&€ bao hoat hoa | Hiéu suat hoat hoa (%)
cay (g/100ml) (CFU/ml) (CFU/m)) sau 4 tuan so v6i mat do ban dau

10 0,9 x 10* 0,6 x 10* 66,7

20 1,2 x 10* 0,9 x 10* 75,0

30 1,7 x 10* 1,1 x 10* 64,7

40 2,5 x 10* 1,3 x10* 52,0

50 2,8 x 10* 1,1 x10* 39,2

CV% 124 11,8

c. Anh hidng ciia duong sucrose dén nuoi cdy
hoat héa tdi sinh dich huyén phi mo seo
phoi héa
Mo seo xOp phoi hoa sau 4 1an cdy truyén

duoc st dung lam nguyén liéu nuoi cdy. Khoi

lugng méau dua vao nuoi cdy ban dau la 20 g/100

ml thé tich moi trudng nudi cdy. Moi trudng

nuoi cay tang sinh dich huyén phu t€ bao mo

seo phoi héa 1a MS + casein hydrolysate (400

mg/l) + adenine (40 mg/l) + sucrose (20-30-40-
50 g/1) ¢6 bo sung chat diéu hoa sinh truéng BA
(4 mg/l), kinetin (I mg/l). Két quéa nghién ctu
cho thdy (sau 4 tuin nuoi cdy), nong do dudong
30 g/l sucrose cho hiéu suit hoat héa cao 75%
(bang 11) so v6i nong do duong 20-40-50 g/l ¢6
hiéu suat hoat héa 50,0-58,3-33,3%. Moi truong
nuoi cdy c6 bé sung 30 g/l dudng sucrose kich
thich hoat héa t€ bao (0,9 x 10* t& bao/ml) va
hiéu suat hoat héa cao (75%).

Bdng 11

Anh huéng cha néng do dudng sucrose dén nuéi cay
hoat hoa dich huyén phu t€ bao mo seo phoi héa

Nong do duong Mat do té€ bao hoat héa (CFU/ml) Hiéu suat hoat héa (%)
sucrose (g/1) sau 4 tuan so vGi mat do ban dau
20 0,6 x 10* 50,0
30 0,9 x 10* 75,0
40 0,7 x 10* 58,3
50 1,1 x 10* 33,3
CV% 12,8 10,6

d. Anh hudng ciia chdt diéu hoa sinh trudng
nuoi cdy hoat héa tdi sinh dich huyén phi
mo seo phoi héa

70

Mo seo xO0p phoi hda sau 4 1an cdy truyén
dugc st dung lam nguyén liéu nuodi cay.
Khoéi lugng miu dua vao nuodi cdy ban dau la



20 g/100 ml thé tich moi trudng nudi cay.
Moi truong nuodi cdly tang sinh dich huyén phu
t€ bao mo seo phoi hdéa la MS + casein
hydrolysate (400 mg/l) + adenine (40 mg/l) ¢6 bd
sung chat diéu hoa sinh truéng. Két qua nghién
ctiu cho thdy (sau 4 tuan nudi cdy), moi truong
nuodi cay co ban c6 bo sung BA (4 mg/l) + kinetin

(1 mg/l) cho hiéu suat hoat héa cao 75% (bang
12). Moi trudng nudi cay c6 bd sung 2.4D va 2iP
c6 vai tro tang sinh mo seo phoi hda (bang 4) va
tang sinh dich huyén phu t€ bao mo seo phoi héa
(bang 8); BA va kinetin c6 vai trdo hoat héa tai
sinh dich huyén phu t€ bao mo seo phoi héa
(bang 12).

Bdng 12

Anh huéng ciia chat diéu hoa sinh truéng nuéi cay
hoat hoa tai sinh dich huyén phii t€ bao moé seo phoi hoa

Moi truong + bé sung Mat do t€ bao hoat héa (CFU/ml) ‘j;"ﬁ;“;@?gi‘,ﬁféﬁ)
D61 ching 0
BA(4) 05 x 10° 417
BA(4) + Ki(1) 0,9 x 10* 75,0
BA(4) + Ki(1) + TDZ(1) 0.7 % 10° 583
2iP(4) 0.4 x 10" 333
2iP(4) + Ki(1) 0,5 x 10° 41,7
2iP(4) + Ki(1) + TDZ(1) 0,6 x 10" 50.0
V% 14.6 122

Doi chitng= MS + casein hydrolysate (400 mg/l) + adenine (40 mg/l) + sucrose (30 g/l).

6. Tai sinh dich huyén phu té€ bao mé seo
phoi hoa

a. Anh hudng ciia thoi gian hoat héa dén tdi
sinh dich huyén phu té’bao moé seo phoi héa
Dich huyén phil t€ bao mo seo di dugc biét

héa dugc nuoi cdy trén moi truong tai sinh MS

c6 bo sung BA (4 mg/l) + kinetin (1 mg/l). Két

qua nghién ctu cho thdy, thoi gian hoat héa

cang kéo dai (7-8 tudn), t&€ bao mo seo phoi héa

thi cép cang tao ra nhiéu (mat do t€ bao hoat
héa thap 0,8 x 10" t& bao/ml) din dén hiéu suat
tdi sinh thap (90-72 chéi/5 ml). Thé hién qua so6
tuan hoat h6a 5-7-8 tuan, c6 mat do t&€ bao giong
nhau (0,8 x 10" t& bao/ml), nhung s6 chdi tdi
sinh & tuan 7-8 (90-72 ch6i/5 ml) cao hon & tuan
thit 5 (52 choi/5 ml). Thoi gian hoat héa 6 tuan
cho hiéu suat tdi sinh cao 97 choi (bang 13) véi
thé tich trai dich huyén phu 1a 5 ml/60 ml moi
trudng nuoi cdy ban ran (binh tam gidc 300 ml).

Bang 13

Anh huéng cia thoi gian hoat héa dén tai sinh dich huyén phi t€ bao mé seo phéi hoa

Thoi gian (tudn) Mat do t€ bao hoat héa . So chc‘i\i tai sinh, (cay)/s r_nl
(CFU/ml) dich huyén phu t€ bao phoi hda
Khong hoat héa 0 0
1 0,1 x10* 12
2 0,4 x10* 22
3 0,6 x 10* 25
4 0,9 x10* 41
5 0,8 x10* 52
6 0,9 x 10* 97
7 0,8 x10* 90
8 0,8 x10* 72
CV% 12,0 10

boi ching (khong hoat héa) = MS + sucrose (30g/1).

71



b. Anh hudng cia thé tich trdi 1€ bao dén tdi
sinh dich huyén phu té’bao moé seo phoi héa
Dich huyén phil t€ bao mo seo da dugc biét

héa dugc nuoi cdy trén moi truong tai sinh MS

c6 bé sung BA (4 mg/l) + kinetin (1 mg/l).

Két qua nghién citu cho thiy (sau 6 tuan nuoi
cay), v6i thé tich trai dich huyén phu Ia 5 ml/60
ml moi trudng nuoi cdy ban rin (binh tam giac
300 ml) thi thoi gian hoat hda 6 tuan cho hiéu
sudt tdi sinh cao 97 chdi/5 ml dich huyén phu t&
bao mo seo phoi hoa (bang 14).

Bdng 14

Anh huédng caa thé tich trai té bao dén tai sinh dich huyén phil t€ bao mé seo phoi hoa

Thi:gltlrgﬁglhs‘zﬁ‘zrﬂ?)“ © S6 choi tdi sinh/5 ml dich huyén phil t& bao phoi héa
5 97
10 92
15 44
20 14
CV% 10,8

Doi chiing (khong hoat héa) = MS + sucrose (30 g/l).

c. Anh hudng cia chdt diéu hoa sinh trudng
dén tdi sinh dich huyén phu t¢" bao mo seo
phoi héa
Dich huyén phil t€ bao mo seo di dugc biét

héa dugc nuoi cdy trén moi truong tai sinh MS

c6 bo sung BA (4 mg/l) + kinetin (1 mg/l). Két
qua nghién cttu cho thay (sau 6 tuan nuoi cdy),

moi trudng nudi cdy cé bé sung BA (4 mg/l) +
kinetin (1 mg/l) cho hiéu suét tdi sinh cao (bang
15) v6i thé tich trai dich huyén phu 1a 5 ml/60
ml moi trudng nuoi cdy ban rdn (binh tam giac
300 ml) c6 hiéu sudt tai sinh 97 ch6i/5 ml. Thu
nhan 19.400 cay ca phé phoi /1 lit dich huyén
phu t€ bao phoi vo tinh.

Bdng 15
Anh huéng ciia chat diéu hoa sinh truéng dén tai sinh dich huyén phu t€ bao mo seo phéi hoa
Moi truong nudi cdy (mg/l) S6 chéi téi sinh /5ml dich huyén phu t€ bao phoi hoa

Doi chiing 16
BA(0.1) 25
BA(1) 22
BA(2) + Ki(1). 55
BA(2) + NAA(1) +Ki(1) 52
BA(4) + Ki(1) 97
BA(4) + NAA(I) + Ki(l) 64
CV% 12

boi ching (khong hoat héa) = MS + sucrose (30 g/l).

7. Sinh truong cay ca phé tix phoi in vitro
M4u nuoi cdy 1a cay ca phé tai sinh tir phoi,
dugc nudi cdy trén moi truong sinh trudng
WPM/MS + kinetin (1 mg/l) + than hoat tinh (1
g/l) ¢6 bo sung chat diéu hoa sinh trudng. Két
qua nghién cttu cho thdy, moi truong nuoi cay
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MS c6 bé sung BA (0,5 mg/l) cho két qua sinh
trudng tot sau 8 tuan nuoi cdy (bang 16, 17) véi
s0 14 that (6 14/ch6i), dién tich 14 16n nhat (4,8
cm?), chiéu cao than (4 cm) va chiéu dai ré (5,2
cm), day 1a thoi diém thich hgp dua cay ca phé
tir phoi ra vuon thuan héa.



Anh huéng ciia moi trudng khoang co ban va chat diéu hoa
sinh truong dén sinh truéng cay ca phé tir phoi in vitro

Bdng 16

Moi trudng Chat diéu hoa S6 14 that/ Dién tich 14 Chiéu cao Chiéu dai
khodng sinh trudng (mg/l) chéi (14) | 16n nhat (cm?) than (cm) ré (cm)
Doi chiing 0 - 1,2 0,8
BA(0.1) 2 1,8 1,8 1,8
BA(0.5) 6 3,6 3,8 5,5
WPM BA(1) 4 2,5 2,8 4.5
BA(1) + NAA(0.5) 2 0,7 2,5 6,2
BA(2) + NAA(0.5) 0 : 12 0,0
Doi chiing 2 1,1 1,8 3,5
BA(0.1) 4 2.4 2,6 4,8
MS BA(0.5) 6 4,8 4,0 5,2
BA(1) 4 22 2,6 50
BA(1) + NAA(0.5) 2 1,8 2,5 5,8
BA(2) + NAA(0.5) 0 - 1,5 0,0
CV% 8 154 12,6 12,2
boi chiing = WPM/MS + Ki(1 mg/l) + sucrose (30 g/l) + than hoat tinh (1 g/1).
Bdng 17

Pong thai sinh trudong choi ca phé trén moi truong MS + BA (0,5 mg/l)

Thoi gian S6 14 that Dién tich 14 that Chiéu cao than Chiéu dai ré
(tuan) (1) 16n nhat (cm?) (cm) (cm)
2 0 - 1,5 0,7
4 2 1,8 2,1 1,6
6 4 4,2 2,7 4,2
8 6 4,8 4,0 52
10 6 4,8 4,3 74
12 8 4.8 5,1 12,0
CV% 9 14,6 11,8 12,8
L KET LUAN sung thém adenine (60 mg/l) vao moi trudng

La cay ca phé non cdy mo va cay thuc sinh 2
nam tudi duoc stt dung lam nguyén liéu nuoi
cdy. Moi trudong khéang co ban MS ¢ bo sung
2.4D (2 mg/l) + 2iP (2 mg/l) thich hgp nuoi cay
mau 14 in vitro va in vivo cho tao mo seo (100%
va 83%), tao mo seo x6p phoi héa vang chanh
(53% va 33%) va sinh truéng mo seo xOp phoi
héa vang chanh (3,4 cm va 2,6 cm).

Nudi cdy tang sinh mo seo phoi hda vang
chanh: Moi trudng nuodi cdy MS c6 bd sung
2.4D (1 mg/l) va 2iP (4 mg/l) thich hop trong
nuoi cdly tang sinh mo seo x8p vang chanh trén
14 in vitro (chi s6 tang sinh 5,81) va 14 thuc sinh
(5,78); hiéu qua tang sinh duogc cai thién khi bo

nuoi cdy trén 14 in vitro (chi s6 tang sinh 11,78)
va la thuc sinh (9,84).

Nuoi cay tao dich huyén phi mé seo phoi
héa: Moi truong nuoi cdy MS + malt (200 mg/l)
+ casein hydrolysate (100 mg/l) + 2,4D (1 mg/l)
+ 2iP (2 mg/l) + kinetin (I mg/l) c6 khoi lugng
t€ bao dua vao nuoi cdy ban dau 20 g/100 ml c6
thé tich t€ bao lang ban ddu 1,873 ml, sau 14
ngly c6 thé tich lang 3,847 ml va chi so tiang
sinh 1,05 thich hop cho nuéi cdy tao dich huyén
phu. Pong thai t€ bao sinh trudng cham vao
ngay 0-7, giai doan tang theo cdp sO nhan vao
ngay thit 14-21, giai doan tang sinh cao nhat vao
ngay thit 28-35 sau cdy va sau d6 giam dan.

Nuoi cdy tang sinh dich huyén phu: Moi
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truong nuodi cdy MS + malt (200 mg/l) + casein
hydrolysate (100 mg/l) + 2.4D (1 mg/l) + 2iP (2
mg/l) + kinetin (1 mg/l) c6 b6 sung 30 g/l dudng
sucrose thich hop cho nuoi cdy tang sinh dich
huyén phul t&€ bao mo seo phoi héa ¢ thé tich
ldng 3,847ml va chi s6 tang sinh 1,05.

Nuo6i cdy hoat héa tdi sinh dich huyén phu
mo seo phoi hda trong 16ng: Moi truong nudi
cdy MS + malt (200 mg/l) + casein hydrolysate
(100 mg/l) + BA (4 mg/l) + kinetin (1 mg/l) c6
b6 sung dich huyén phil ¢6 s6 1an cay truyén lan
thtt 4, khoi lugng t€ bao dua vao nuoi cay 20
g/100ml, 30 g/l dudng sucrose, c6 mat do t€ bao
hoat héa cao (0,9 x 10* t&€ bao/ml) va hiéu suat
hoat héa cao (75%).

Nuoi cdy tai sinh mo seo phoi héa: Moi
truong nudi cady MS + malt (200 mg/l) + casein
hydrolysate (100 mg/l) + BA (4 mg/l) + kinetin
(1 mg/l) ¢c6 bo sung dich huyén phi t€ bao c6
thoi gian hoat héa 6 tudn, thé tich trai t€ bao
dich huyén phut 5 m1/60 ml, c6 hiéu suét tdi sinh
cho6i 97 ch6i/5 ml dich huyén phi.

Sinh truéng choéi in vitro: Moéi trudng nuoi
cdy MS c6 b6 sung BA (0,5 mg/l) cho két qua
sinh trudng tot sau 8 tuan nuoi cay vai so 14 that
(6 14/chdi), dién tich 14 16n nhat (4,8 cm?), chiéu
cao than (4 cm) va chiéu dai ré (5,2 cm), day la
thoi diém thich hgp dua cay ca phé tir phoi ra
vuon thuan hoa.

D3 nghién cttu nhan nhanh cay ca phé bang
k¥ thuat nuoi cay phoi vo tinh véi hiéu suat thu
nhan 19.400 cay ca phé/1 lit dich huyén phu t&
bao phoi hoa.

Loi cam on: Chan thanh cdm on Van phong
Cac chuong trinh trong diém cdp nha nudc va
Chuong trinh Cong nghé sinh hoc KC04 da cap
kinh phi thuc hién dé tai KC04.15/06-10
“Nghién ctu ung dung cong nghé bioreactor,
cong nghé 16p mong t€ bao va phoi vo tinh phuc
vu nhan nhanh mot s6 giong cay trong ¢ gia tri
& quy mo cong nghiép”.
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MICROPROPAGATION OF COFFEA SP.
BY SOMATIC EMBRYOGENESIS CULTURES TECHNIQUE

NGUYEN TRUNG HAU, BUI THI TUONG THU, TRAN VAN MINH

SUMMARY

Coffee-leaves of in vitro plantlets and 2-year old plants were used as cultured materials. Callus was
initiated on the medium MS + 2.4D (2 mg/l) + 2iP (2 mg/l) having rate of initiation 100% and 83%, induction
53% and 33% and growing 3.4 cm and 2.6 cm.

Callus was proliferated on the medium MS + 2.4D (1 mg/l) + 2iP (4 mg/l) + adenine (60 mg/l) having
growth rate index of yelloow soft-callus on leaves of in vitro and in vivo were 5.81 and 5.78. The growth rate
was enhance when it’s supplemented more with 60 mg/l adenine giving rate index of 11.78 and 9.84.

Somatic cell suspension were induced on the medium MS + malt (200 mg/l) + casein hydrolysate (100
mg/l) + 2.4D (1 mg/l) + 2iP (2 mg/1) + kinetin (1 mg/l) having early cultivation of cell mass 20 g/100ml in the
volume of cell 3.847ml and growth rate index 1.05. The dynamic of cell suspension growth were determined
in low growth in date of 0-7 days after culture, logarithm growth in 14-27 days and reach the highest growth
in 28-35 days and declined afterward.

Somatic cell suspension were proliferated on the medium MS + malt (200 mg/l) + casein hydrolysate (100
mg/l) + 2.4D (1 mg/l) + 2iP (2 mg/l) + kinetin (1 mg/l) supplemented with 30 g/l sucrose having the cell
volume 3.847ml and growth rate index 1.05.

Somatic cell suspension were differentiated to embryogenesis cell suspension on the medium MS + casein
hydrolysate (400 mg/l) + adenine (40 mg/l) + BA (4 mg/l) + kinetin (1 mg/l) supplemented with somatic cell
suspension at 4 subcultures, early mass cell cultivation at 20 g/100 ml, 30 g/l sucrose having cell density
stimulation 0.9 x 10* cell/ml and stimulation index 75% transformed to embryogenesis cell.

Embryogenesis cell suspension were plated and regenerated on the medium MS + malt (200 mg/l) +
casein hydrolysate (100 mg/l) + BA (4 mg/l) + kinetin (1 mg/l) with cell suspension at 6 weeks of cultivation,
the volume plated with 5 ml/60 ml having rate of regeneration of 97 shoots/Sml embryogenesis cell
suspension.

Shoots growth and development in vitro on the medium MS + BA (0.5 mg/l) having good growth after 8
weeks with 6 leaves/shoot, leaves size 4.8 cm?, shoot height 5.2 cm and it was favoured time to
acclimatization nursery.

Micropropagation of Coffea sp. via embryogenesis cultures technique was set up to produce 19,400 plants
per liter of embryogenic embryo suspension.

Ngay nhdn bai: 2-8-2010
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