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Nghlen ciru nham xac dinh énh hwéng cia mot 50 yéu t t6i su phat trién ctia phdi vo tinh ca phé che
giong TN1 (con lai thé h¢ F, cia cap lai KH, , x Catimor) khi nudi cay trong cac binh RITA ctia h¢ thong
Bloreactor 4 ngi dung nghlen ctru gom: 1) Xac dlnh thanh phan moi tru’o’ng thich ho'p cho su phat trién ph01
¢6 14 mam; 2) Xac dinh dnh hudéng cia chu ky suc khi dén phat trién ph01 ¢6 1a mam; 3) Xac dinh thé tich
moi truomg trong binh RITA thich hgp cho su phat trién phéi c6 14 mam; 4) Xac dinh pH moi trudng t6i
uu cho qua trinh phat trién phoi cé 1a mam. Két qua nghién ciru cho thay, phoi nuoi cay trong blnh RITA
v6i moi treong MS c6 ham lwong duong 10 g/l, chu ky suc khi mdi 6 gio v6i thoi gian suc khi méi lan 1
phut, thé tich méi trwong trong mdi binh RITA 300 ml va pH méi truong nudi ciy 5,8 cho két qua phat

trién phdi c6 14 mam t6t nhit.
Tu khod: Bioreactor, ca phé ché, phoi vo tinh.

Chi s6 phdn logi 4.6

THE FACTORS INFLUENCING THE DEVELOPMENT
OF TN1 ARABICA COFFEE SOMATIC EMBRYOS
CULTURED IN BIOREACTOR - RITA SYSTEM

Summary

The research was carried out in order to determine the
influences of some factors on the development of TN1 arabica
coffee somatic embryos cultured in bioreactor - RITA system.
TNT1 is the F1 generation of hybridizing KH, , x Catimor. Four
research contents including: 1) Identify the effect of medium
components on growth of cotylendon embryos; 2) Examine
the time intervals of air supply affecting cotylendon embryos;
3) Determine the influence of nutrition solution volume on
the growth of cotylendon embryos; 4) Identify the optimum
pH for the development of cotylendon embryos were carried
out on the new cultivar TN1 of Arabica coffee. The result
indicated that the RITA system with MS medium added
saccharose concentration of 10 g/l, air supplying by aeration
in one minute for every 6 hours, medium volume of 300 ml
for each RITA unit, and pH 5.8 gave the best performance of
cotylendon somatic embryos.
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pat van de

Gidng ca phé ché TN 1a con lai thé
hé F1 cua cap lai KH,  x Catimor, c6
ning suit cao va chat lu0’ng t6t, da dugc
B§ Nong nghiép va Phat trién ndng thon
cong nhan gidng méi vao nam 2011 va
dé nghi dua vao trong thay thé cac giéng
ca phé che cii ning suét thip trong cac
chuong trinh tai canh ca phé. Tuy nhién,
chi phi san xuét hat gidng lai rat cao va
khé san xuat khdi luong 16n trong thoi
gian ngin. Vi vdy, dé nhin nhanh véi
khéi lugng 16n va lam giam chi phi san
xudt cay giéng, TN1 can dugc nhin bang
invitro. Theo phuong phap nay, khéi mé
seo (callus) duoc tao ra tir mau 14 s& tiép
tuc dugc nudi céy dé tai sinh phoi trude
khi tao thanh cay hoan chinh; té bao mé
seo c6 thé phén chia theo cap s6 nhan va
khi phan hoéa thanh phdi vo tinh s€ tao ra
s6 lugng 16n phoi trong thoi gian ngén.

Nhan gidng ca phé bing cong nghé
Bioreactor da dugc ap dung & quy mo
16n tai nhiéu nuéc nhu Phap, Thai Lan



va Indonesia. Chi riéng Indonesia hang nam cung cép
cho thi truong hang triéu cay gidng ca phé nhan bang
cong ngh¢ Bioreactor. O Viét Nam, viéc nghlen cu’u
mg dung cong nghé Bioreactor dé san xuat cay giong
ca phé méi & giai doan dau.

Uu diém cta cong nghé Bioreator 1a: ting nhanh
su phat trién cta phdi tao thanh cay, vi vdy rat ngin
thoi gian nudi ciy; ting ty 18 phat trién ré coc dam
bao cho cdy phat trién t6t, 1lam tiang hé s nhan va gitip
cdy gidng sinh truong dong déu. Tuy nhién, cong nghé
Bioreator trugc day ciing da boc 16 nhitng khuyét diém
trong qua trinh nudi ciy nhu ciy con dé bi hién tugng
thity tinh thé do mau khi nuéi cdy luon duge ngap chim
hoan toan, lién tuc; va hé théng ciing kho ap dung dong
loat cho nhiéu giéng khac nhau. Mot van dé 16n nita la
nuoi céy trong moi truong long dé bi nhiém vi sinh vat
nhu nam va V1 khuén... Vi vy, hién nay nguoi ta da co
nhiing ca1 tién trong nudi cay trén moi truong 1éng co
cung cap khong khi tir bén ngoai bang cach sir dung
cac binh RITA.

Kha nang thanh cong khi nudi cdy trong binh RITA
phu thudc nhiéu yéu t6 nhu: thanh phan méi truong,
khong khi, pH, thoi gian ngdp mau... Vi vy, dé xay
dung dugc quy trinh nhan gidng hiéu qua, cac yéu t6
trén can phai dugc nghién ciru.

Doi tuwong va phuong phap nghién ciu
Doi twong

Dbi twong 1a phoi ca phé ché ¢ dang thuy 16i co
kich thuéc 0,2-0,5 mm duoc tao ra tir cac mo s¢o cua
14 trong phong nudi cay mo.

Phwong phap

Phéi ca phé cy trén moi truong 16ng trong cac binh
RITA cua hé théng Bioreactor véi mat d 200 phoi/
binh. Phong nudi cdy c6 thoi gian chiéu sang 16/24 gid,
cuong d6 chiéu sang 2.000 lux, nhiét do 24+2°C, 4o
4m phong 60+5%.

Hé théng Bioreactor - RITA bao gdm nhiéu binh
RITA, mét thiét bi bom khi v6i cac dng dan khi va
cac mang loc vo tring. Mdi binh RITA c¢6 dung tich 1
lit gdm 2 phan: ngan phia trén chira phoi hodc cay va
ngan phia dudi chira méi truong. Khi hoat dong, hé
thong cap khi s& cung cip dong khi qua van dién gin
mang loc véi ap suat vira dii dé 1am dang moi truong tir
phan dudi 1én ngan chira phoi (hodc cdy) ¢ phia trén va
lam ngap phoi (hodc cay) trong dung dich dinh dudng
(hinh 1).
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[%> Van dién & Bom <~ Mang loc

Hinh 1: cdu tao va nguyén Iy hoat dong ciia binh RITA

Trong thoi gian lam ngap moi trudng ngan trén,
dong moi truong nudi cdy chuyén dong xody bc tir
dudi 1én voi tée do cham lam cho mau cay xoay tr¢
va cac mat déu duoc tlep xuc voi moéi truong, luong
kh(")ng khi sau d6 dugc thoat ra bén ngoai thong qua
ong thoat c6 mang loc khong khi. Dinh duong trong
binh du(rc duy tri trong sudt thoi gian nudi cdy ma
khong can thay méi moi truong, diéu nay lam giam
mirc d6 nhiém nim, vi khuan cua cac phoi va té bao
trong binh, giam dugc cong cdy chuyén va ting ty 1&
phat sinh 1a mam, ré va sinh khdi cua cay.

Xéc dinh thanh phan méi truong thich hop cho
phat trién phéi ¢6 Id mam: 1) Xac dinh anh hudéng cua
thanh phan méi truong va dudng dén phat trién phoi:
thi nghiém 2 yéu t& bd tri hoan toan ngau nhién. Yéu
t6 moi trudng: MS, MS1/2 ¢6 bo sung BA (0,15 mg/1).
Yéu t6 ham luong dudng: 0, 10 va 20 g/l. Tong sb 6
nghiém thire, 3 1an ldp, mdi nghiém thire gdm 3 binh.
Thoi gian khao sat 1a 10 tudn ké tir khi nudi ciy; 2) Xac
dinh anh hu()ng ctia thanh phan méi truong va than
hoat tinh dén phat trién ph01 thi nghiém 2 yéu t6 bd tri
hoan toan ngau nhién. Yéu t& moi truong: MS, MS1/2
¢6 bd sung BA (0,15 mg/1); yéu td than hoat tinh: 1, 2
va 3 g/l. Tong s6 6 nghiém thirc, 3 1an lap, mdi nghiém
thirc gdm 3 binh. Thoi gian khao sat: 10 tuan tir khi
nudi cay.

X dinh anh hwong ciia chu ky suc khi dén phat trién
phéi: mdi truong MS ¢6 bd sung BA (0,15 mg/1). Thi
nghiém thoi gian suc khi mdi chu ky 1 phut v6i 5 chu
ky suc khi: 5, 6, 7, 8 va 9 gid (twong ung 5 nghi¢m
thuc); 1ap lai 3 lan. Thoi gian khao sat: 10 tuan tir khi
nudi cy.



Xdc dinh thé tich méi truong thich hop cho suw phat
trién phéi ¢6 1d mam: mdi trudong MS c6 bd sung BA
(0,15 mg/l) Thi nghi¢m ap dung chu ky syc khi cho két
qué tot nhat rt ra tir thi nghiém trén, gdbm 4 nghiém
thirc twong tng thé tich mdi truong 1ong trong binh
RITA 14 200, 300, 400 va 500 ml; lap lai 3 lan. Thoi
gian khao sat: 10 tuan tir khi nudi cay.

Xéc dinh pH méi truong toi wu cho qud trinh phdt
trién phéi: moi trudng MS ¢ bd sung BA (0,15 mg/l).
Thi nghiém v6i 4 nghi¢m thirc tuong g cac do pH 1a
5,2;5,5; 5,8 va 6,1; 1ap lai 3 1an. Thoi gian khao sat: 10
tuan tir khi nuoi cy.

Chi tiéu theo ddi cho cac thi nghiém: chiéu cao cay
(mm), trong lugng cady (mg), chiéu dai r& (mm), sb r&/
cay va ty 1¢ cay thuy tinh hoa (%).

S6 lidu dugc xur 1y bang cic phan mém thong ké
MSTATC. Gia tri trung binh cta cac nghiém thuc dugc
so sanh bang trac nghiém Duncan & miic x4c suat p >
95%. Xt 1y s6 lidu theo nguyén tic chuyén doi so liéu
[1]. Trong bang s6 lidu, cac sb trung binh trén cling
mot cot theo sau boi cac chir cai giong nhau thi
khac nhau khong c6 y nghia thong ké.

Két qua

Thanh phan méi trwong dnh hwéng dén phdt
trién phoi

Bang 1: anh huong cua méi truong MS va ham luong dwong

dén phat trién phoi
M trumg Hﬁfll lwgng Tv lékphéi Cl}iéu a0 .‘Ty .lé cﬁy;bi
duong (g/1) ¢6 12 mam (%) cdy (cm) thiiy tinh thé (%)
MS1/2 0 5,00d 025¢ 0,45
MS1/2 10 72,67b 1,222 0,11
MS1/2 20 0,50 f 0,09d 0,09
MS 0 13,00¢ 041b 0,11
MS 10 95,56 a 1,25a 0,33
MS 20 233e 04b 0,22

Ghi chii: 56 liéu trong cot 3 va cot 4 diroc chuyén doi theo cong thirc
Acrsin \/; trude khi xir Iy thong ké theo tric nghiém Duncan

Két qua & bang 1 cho thiy, méi truong MS va ham
lwong dudng 10 g/1 1a thich hop nhat cho viéc tai sinh
phoi c6 14 mam trong Bioreactor va ngudn carbon
c6 anh huong dac bit quan trong trong tai sinh cady
invitro. Noi chung, duong 1a ngudn carbonhydrate
duoc lua chon, boi vi nd 1a carbon phé bién nhét trong
vo cay [2], do d6, ham lugong duong & cac cong thirc
khac nhau dd anh huéng dén ty 1 tai sinh phéi co la
mam. O méi truong MS khong bd sung dudng, ty 16
phoi tai sinh 14 mam rat thip (chiém 13%), trong khi
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d6 ¢6 bd sung dudng voi ndng do thich hop (10 g/1) ty
1¢ tai sinh 14 mam cao nhét (dat 95,56%) va bd sung
ham lugng dudng cao qua (20 g/l) da han ché ty 1& nay
mam phoi.

Dbi voi phoi ca phé dugc nudi cay ¢ moi trudng
MS va MS1/2 ¢6 bo sung 10 g/l du'orng da giap cho
phoi sinh truong va phat trién tot, chiéu cao cay dat
1,22-1,25 cm. Cac moi truong con lai khong thich hop
cho phoi phat trién, trong luong va chiéu cao cay thip
hon. Chi tiéu ty 1& bi thiy tinh thé trén méi truong co
b6 sung duong cé ty 1é rat thap, gan nhu khong dang
ké (0,11-0,33%).

Méi trudng nudi cdy co bd sung than hoat tinh 1a
khong thich hop cho sinh trudng va phat trién cta phoi
¢6 14 mam (bang 2). Ty 1& phoi phat trién c6 14 mam
rat thap, chua dat dén 1% (cho tat ca cac cong thuc).
Chiéu cao cdy cao nhét chi dat 0,8 cm ¢ méi truong
MS1/2 ¢6 bd sung than hoat tinh vdi ty 1€ 3%o. Than
khong co tac dung thuc day ty 1& nay mam va sinh
truong phat trién ctia cay nhung co tac dung giam dugc
thity tinh thé, do hip thu cac chat doc va cac chat G
ché sinh truong thuc vat nhu cac phenolic, dich ri nau
sinh ra tir mau moi truong nudi ciy [3].

Bdng 2: anh hwong cia moi truong MS va ty I¢ than hoat tinh

dén phat trién phoi
oiiang | 3| TR ooy 136
MS1/2 1 0,44 0,49¢ 0,11
MS1/2 2 0,67 0,71b 0
MS1/2 3 0,89 0,80a 0,11
MS 1 0,56 0,70b 0,22
MS 2 0,67 0,79a 0,22
MS 3 0,78 0,67b 0

Ghi chii: s6 ligu trong cot 4 duoc chuyén doi theo cong thirc \x+0.5
truede khi xir Iy thong ké theo tric nghiém Duncan

Ngoai ra, than hoat tinh ciing c6 thé hap thu cac
vitamin, cytokinin va auxin, lam thay doi ty 1¢ thanh
phan cac cht c¢6 trong moi truong nudi cdy ciing nhu
pH méi truong, do d6 1am cho phoi khong di ndi sinh
dé phat trién thanh ciy hoan chinh. Nhu viy, ¢ giai
doan tai sinh phdi 14 mam cho cay ca phé khong nén
st dung than hoat tinh.

Anh huwéng ciia chu ky suc khi dén phdt trién phéi

Céc cong thic c6 chu ky suc khi 5 va 6 gio anh
hudng dén qua trinh phét sinh 1a mam cta phoi thuy 161
t6t hon chu ky 7, 8 va 9 gio (bang 3). Sau 8 tuan nudi
ciy ngap chim trong hé thong RITA, phdi thiy 161 bat

o1



dau phat sinh 14 mam. Phéi thuy 16i & chu ky 8 va 9 gio
xuét hién 14 mam chim (sau 10 tuan nudi céy), trong
khi ty 18 phoi phat sinh 14 mam & chu ky 6 gio dat cao
nhit 87,3% (sau 8 tuan nudi ciy).

Bén canh do, hién tugng thuy tinh thé trong nudi
ciy long thudng xuyén xay ra, mic du méi truong
1ong gitp cho sy hap thu chét dinh dudng dé dang hon.
Nhung trong chu ky 5 gio thi ty 18 phoi bi thuy tinh thé
cao nhét 0,2% va ¢ 2 cong thirc 8 va 9 gid phoi khong
bi thﬁy tinh thé. Didu nay noi 1én chu ky suc khi cang
ngan (trong cung thoi gian lam ngap) thi hién tuong
thuy tinh thé cang dé Xdy ra hon. Nguyén nhan c6 thé
la cay thtra nude, dan dén ty I¢ cay bi thuy tinh thé cao.

Bang 3: anh huong chu ky suc khi dén phat trién phéi

Chu ky Thoi gian phdi phit | T§ I¢ phdi co 1 T 1¢ cly Chiéu cao ey | S6ré/
suc khi (gio) | sinh 14 mam (tuan) mam (%) thuy tinh thé (%) (cm) cdy
5 8 60,6b 02 140b 1
6 8 873a 0,1 194 2
7 8 460¢ 0,1 107d 1
8 10 453¢ 0 1,19¢ 1
9 10 296d 0 0.96d 1

Ghi chii: s6 liéu trong ct 3 va 5 dirge chuyén déi theo cong thire

Acrsin ] x trude khi xie Iy thong ké theo trde nghiém Duncan

Chu ky suc khi 6 gio ¢6 ty 1¢ phat sinh la mam cao
nhat va su sinh truong phat trién cua phoi la mam cling
t6t nhat trong cac chu ky khao sat. Sau 8 tuan nudi cay,
chu ky 6 gio ¢6 chiéu cao cay dat 16n nhat (1,94 cm).
Chu ky 9 gid cho chidu cao phéi 1a mam kém nhét
trong cac cong thirc khao sat (0,96 cm) sau 10 tuan
nudi cay. Phoi 14 mam & tat ca cac chu ky suc khi déu
ra r& déu nhau, trung binh 1-2 ré. Nhu viy, st dung
Bioreactor nudi cdy phoi c6 14 mam voi thoi gian suc
khi 1 phut chu ky mdi 6 gio 1a thich hop cho phat trién
phoi 14 mam ctia ca phé che.

Thé tich méi trwong trong binh RITA va sw phit
trién phoi

Bdng 4: dnh hweéng thé tich méi truong nudi cdy dén phat trién phoi

Thé e ) | 1Y llééprzgir::l:j:)smh v :th::r('::)am’ thu§~T tyirl.il::gi(%) Chié(l:nc::()) w
100 20d 0,00 0,00 115d
200 504¢ 3,64 0,01 159b
300 88.6a 4,10 0,01 1932
400 80.7b 11,57 0,02 136¢

Ghi chii: s6 lidu cét 2 va cét 5 duoc chuyé:n déi theo cong thirc
Acrsinx truée khi xir Iy thong ké theo tric nghiém Duncan

Két qua bang 4 cho thdy, ¢ thé tich 100-200 ml,
luong dinh dudng cung cap cho phdi it nén anh huong
xau dén ty 1¢ phat trién thanh phoi c6 14 mam va chiéu
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cao phoi; tuy ty 1¢ nhiém nam, khuan thap (0-3,64%)
va ty 1€ phai bi thuy tinh the thap (0-0,01%).

Véi thé tich dung dich 300-400 ml, ty 1& phoi phat
sinh 14 mam > 80%, nhung & thé tich 400 ml co ty
1¢ nhiém nam va khuan cao (11,57%), dong thoi ty 18
phéi bi thuy tinh thé ciing cao hon. Do thé tich 16n nén
khi may suc khi lam nudc dang 1én miéng binh, lam
nam va vi khuan d& xam nhdp vao binh. Nhu vay, thé
tich moi trudng trong binh RITA thich hop dé nuéi cay
phoi c6 14 mam dat ty 18 cao sinh truong tot 1a 300 ml.

Dé pH toi wu cho qud trinh phdt trién phéi

Do pH c6 tac dong rat 16n dén sinh truong va phat
trién cua cdy do anh hudng dén sy hoat dong cua cac
nguyén t6 da, vi lugng trong mdi trudng nudi ciy. Két
quéa & bang 5 cho thdy, phoi khong phat trién trong moi
truong c6 pH = 5,2-5,5, do pH dudi 5,5 thi kha nang
hoat dong cua P, K, Ca, Mg va Mo giam di rat nhanh,
déng thoi mo thue vat s& bi tre ché mot cach rd rét [4].
pH = 5,8 1a thuén loi nhat cho sy hoa tan va kha ning
hap thu cac ion khoang & té bao thuc vat, do vay phoi
phat trién tt, dat chiéu cao 19,5 mm.

Bdng 5: dnh huéng ciia pH 1én kha ning phdt trién ciia phoi

Thoi gian phoi phat | Chidu cao cdy | T 1é iy 14 mdm | Ty 1¢ ciy bi thity
PH | ién ciy I4 mim (tudn) | 14 mam (mm) |  bién di (%) tinh thé (%)
52
55
58 4 19,5 0,01
6,1 4 9.8 0,01

Cay con sau tuan 8

Phéi & tudn 1

Két luan

Trong cac binh RITA cuia hé thong Bioreactor, moi
truong MS duoc bo sung dudng v6i ham lugng 10 g/1,
thoi gian suc khi 1 phat sau mdi chu ky 6 gio, thé tich
moi trudng trong mdi binh 300 ml va pH méi trudng
nudi cdy 5,8 1a nhitng diéu kién thich hop nhat cho qua
trinh tai sinh phoi va phat trién cta cay con.
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Trong thoi gian t6i, dé nghi ap dung két qua nghién
ctru cuia dé tai vao quy trinh nhan gidng ca phé che dé
nhan nhanh giéng, dap ing nhu cau cua thi truong.

Loi cdm on

Bai bdo la mét trong nhitng ndi dung cia dé tai
“Nghién ciru xdy dung hé thong nhén giong cdy ca phé
ché (Arabica) bang céng nghé Bioreactor” thuéc Chirong
trinh khoa hoc va céng nghé trong diém cap nha miée
“Nghién ciru 1ing dung va phdt trién cong nghé sinh hoc”
(KC04/11-15) giai dogn 2011-2015. Nhom tac gia xin
chan thanh cam on By Khoa hoc va Cong nghé da tao
dieu kién thudn loi cho viéc thuc hién dé tdi nay va cam
on sy tham gia dong gop cua cdac can b nghién ciru thugc
Vién Khoa hoc Ky thudt Nong Lam nghiép Tay Nguyén.
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