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TOM TAT

Chéi dau tiy (Fragaria ananasa Duch.) in vitro co ba 14 va khdi lugng tuoi trung binh 80 mg dugce
dung [am mAu dé tach dinh sinh triréng, nhan chdi va tao ré. MAu duge cdy vao hop Magenta chira 80 ml
méi trudng MS khéng dudmg, khdng vitamin va gia thé 12 vermiculite. Thi nghiém bao gém hai mirc thay
doi clia nfmg dd CO, (400 va 1000 pmol/mol) va cudmg dd 4nh sang (100 va 200 pmol/m®/s) thue hién
trong d:eu kién nhiét d phong 14 22 + 2°C, 6 4m 75 + 5%, thoi gian chiéu sang 16 h/ngay. Sau 28 ngay
nudi ciy trong diéu kién in vitro cac ciy dau tiy dugc chuyén sang giai doan ex vitro dé tiép tuc khao sat
cac chi tidu vé sinh truomg. Két qua cho thiy khdi lugng twoi cha chdi, r& va ty sb khdi hrong troi ciia
ré/chdi vao cac ngay tha 14, 21 va 28 déu gia ting mdt cach co ¥ nghia & cde nghiém thic cé nong dd
CO; cao so véi cic nghiém thirc ¢6 ndng 49 CO, thip. Khéi lugng twoi, khbi lugng khé, sb lugng thin bo
va chidu dai than bd & giai doan ex virro vao cac ngay thir 14, 21 va 28 dat 1on nhét & céc nghiém thirc cd
ndng dé CO; cao (1000 pmol/mol} va cudémg dé 4nh sing cao (200 pmol/m™/s).

Tir khéa: Cuong dé anh sang, dau tdy, ex vitro, in vitro, méi truong nudi cdy kkéng dwong, nong do

CO,, thin bo
MO PAU

Kha ning quang hep va sinh trudng cta cdy in
vitro bi han ché bi nong d6 khi CO; cung cap cho
cdy trong binh nudi ciy khong du trong sudt thai
gian chiéu sang (Desjardins ef al., 1988; Fujiwara et
al, 1987, Kozai, 1991). Sy sinh truéng cua
Phaleanopsis (Dol et al., 1989), dau tay (Fujiwara et
al, 1988; Kozai er al, 1991; Kozai, Sekimoto,
1988), khoai tiy trong diéu kién khéng duomg
(quang ti dudng) tot hon trong diéu kién cé duémg
(Kozai et al, 1988). Nudi cdy md trén mdi trudng
khong dwdmg d3 cai tién duoc sir sinh trudng cua ciy
in vitro, giam duge ty 1& tap nhiém va chi phi chim
soc trong nha vom (Kozai, 1991; Kozai, Hoshi,
1989). Su gia tang trao di khi qua binh nudi cAy va
str dung cAc gid thé c6 dac tinh x0p, gilt nudc di thiic
diy qué trinh hinh thinh r& thir cdp dong thoi gia
ting kha ning quang hop ¢ 4. Nhu'ng nghién ciru
trén 43 m& ra mdt y tudng la can cdi tien sy sinh
trudng cdy dau tay in vitro va rat ngin thoi gian
chiam séc cdy con & giai doan ex vitro phim hwéng
t&i xdy dung mét hé théng nhin giéng vé tinh ciy
diu tdy tai Pa Lat.

Muc dich cia nghién ciru nay la khao sat tac

d6ng cta sy bién doi nong 6 CO, va cuong df anh
sang lén kha ning sinh trudng cta ciy in vitro va ex
vitro,

VAT LIEU VA PHUONG PHAP
Vit ligu va diu kién nuéi cdy

Vit liéu ban dau 1a chdi in vitro cha cly dau tay
(Fragagia ananassa Duch.) cé ba 1a va khéi lugng
tuoi trung binh 80 mg. Hép nudi ciy 1 hop Magenta
GA-7 ¢6 thé tich 1a 370 ml duoc lam bang nhua
polycarbonate, trén nip hop c6 duc 18 (@ = 10 mm)
gin 2 mang Millipore dé trao dbi khi (Millipore,
Tokyo, Japan) véi kich thude 16 théng khi ciia mang
14 0,5 um. Hé sb trao dbi khi cia hop 1 2,3 lin‘h
dugc do theo phuong phap ciia Kozai va dong tac gia
(1986).

Céac miu duge nudi trong didu kién dnh sing
50 pmol/m?/s 4p dung tir ngdy thir nhit dén ngay
thir 8 va sau ngly thit 8 c¢d hai mirc d§ anh sang
100 va 200 pumol/m%/s, thoi gian chiéu sang 16
h/ngay (chu ky 24 h), nhiét 46 22 + 2°C, 4m 46
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75% va ndéng 46 CO, ¢ hai mic 400 va 1000
pmol/mol.

Mébi trirong nudi ciy
M6i truémg nudi cdy & moi truomg MS
(Murashige, Skoog, 1962) khong dung dudmg va

vitamin. Gia thé la vermiculite duge bo sung vio
mdi trudng nudi cdy (10 g/hdp Matgenta).

Phuong phap nghién ciru

Chéi ciy dau tay in vitro duoc loai bo phan goc
va céc 12 gia, chon 4 chéi €0 kich thude ddng déu cdy
vao hp Matgenta. Cac mau cay dugc thuc hién trong
didu kign vo tring, sau khi cdy xeng cac mau dugc dit
trong diéu kién ¢6 cuimg dd anh sang, ndng d$ CO,
nhu trong bang 1. Cir sau 2 tudn, 3 tuin va 4 tudn céc
miu cay dugc lay ra khoi hop Matgenta dé tinh toén
trong luong chdi, & va ty $0 cua re/chm Sau bén tuin
nuéi cdy céc chdi ban dau da phat trién thanh cac cay
dau tay hoan chinh. Cac cay déu tiy con duge chuyén
sang cdc biu dit va trdng trong diéu kién vudm wom.
Trong nhitng ngay diu cdy dau tiy con duge giir 4m

Bang 1. M ta thi nghiém.

Nguyén Tri Minh et al.

bang cach twéi phun suong 3 lan/ngay va che sang
50% bang ludi den. Sau 2 tudn, 3 tuan va 4 tuan cac
cdy diu tdy con dugc nhé ra khoi l_)ﬁu dét va dem tinh
cac chi tiéu vé khoi luong tuom, s& lugng than bo va
chiéu dai than bd.

Cich bé tri thi nghiém va xir Iy théng ké

Thi nghiém duoc bb tri nglu nhién véi hai yéu to
khac blet la néng dé CO, va cudng dd anh sang, mbi
yeu 16 ¢6 hai mirc d¢. Thi nghiém gém 4 nghiém thir,
mdi nghiém thire gom 9 hdp Magenta, dugc lip lai 3
lan, méi hép gdm 4 ch01 Cac chi tiéu theo doi trong
dteu kién in vitro bao gom khéi Iuong tuot cua chdi,
ré va chia toan cdy; khéi lugng kho cia cy & céc ngay
nudi ciy thir 14, 21 va 28. Céc chi tiéu theo dbi & diéu
kién ex vitro bao gbn khoi hrong tuoi cia cdy déu tay,
s lugng than va va chidu dai ctia than bd méi hinh
thanh. $6 liéu dugc xit Iy bing chuong trinh théng ké
Minitab (Minitab 14, Stata College, PA, 2003). Gia tri
trung binh va sai $6 c6 ¥ nghia duoc tinh theo phuwong
phép thong k& mo ta. So shnh sur tuong quan cic gia
tri trung binh duge tinh theo phuwong phip cua
Turkey’s Simultaneous Test (P < 0,05).

Nghiém Cwongdd anh Néngdd CO,  Hésbdtrao $6 hop/nghigm  S& mauinghiém
thirc sang {umol/mol) ddi khi (lan/h) thiec (hop) thire (miu)
(umolim?/s)
LL 100 400 23 27 108
LH 100 1000 23 27 108
HL 200 400 2,3 27 108
HH © 200 1000 23 27 108

Chu thich: LL; Cwing d6 anh sang 100 umol/m®/s va ndng dd CO; 400 pmol/mol, LH: Cuwdng dd anh sang
100 pmol/m?/s va nbng do6 CO, 1000 ymolmol, HL: Cudng do anh sang 200 umol/m?/s va ndng dd CO, 400
pmol/mol, HH: Cwérng d6 anh sang 200 pmolim?/s va ndng dé CO2 1000 pmob/mol.

KET QUA VA THAO LUAN
S sinh trudmg cia chdi va ré ciy dau tay in vitro

Cac gia trj trung binh vé khéi lugng tuoi cua
chdi (C), r& (R), ty s6 R/C va khdi luong khd ca ciy
dau tdy in vitro vao cac ngay thir 14, 2t va 28 dugc
trinh bay trong bang 2.

Két qua bang 2 cho thdy cic gia trj vé KLT chdi
va KLT ré, KLK ciy va ty sd R/C clia ciy déu tdy in
vitro déu tang dan theo thdi gian va tang tir nghiém
thirc LL dén HH. Dic biét, & cac nghiém thirc ¢6 cling
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cudmg 46 nh sang nhung khac nhau vé ndng do CO,
thi nghiém thirc nao cé n("ﬁng dd CO; cao hen sé dat
céc gid trj néu trén cao hon. Két qua nay d chi ra ring
nong do CO, rat quan trong dbi véi sur sinh tmorng cla
ciy dau tay in vitro va ¢0 y nghia trong thyc 1& ing
dung vao viéc san xuét cdy gidng ciy mé.

Ty s R/C dat thip nhit (0,29) 13 & nghiém thirc
LL véao ngay thir 14 va dat cao nhat (0,91) & nghiém
thitc HH vao ngay thir 28. Sy gia tang ty s6 R/C tir
0,29 tién gén dén 1 (0,91) cho thiy rﬁng cly dau tiy
in vitro vao ngdy thir 28 da phat trién mét cach cén
d6i gitra than va ré, ddng thai cho biét day 14 thoi
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diém thich hop dé chuyén cay dau tiy tr giai doan in
vitro sang giai doan ex vitro.

Cac gid tr1 cia KLK ¢ nghiém thie LL vd HH
ddu khac nhau khéng c6 ¥ nghia v& mit théng ké.
Piéu ndy, cho thiy nudi cdy chdi ciy dau tiy trong
diéu kién c6 ndng do CO; khoang 400 pmol/mol thi
sy ting cudng dnh sdng cao 13 khong hi¢u qud vi cay
khéng st dung hét lugng anh sang cung cap. Cay
ddu tdy chi s dung anh sdng mdt cach c¢d hiéu qua
khi ¢6 ndng do CO, thich hop. Két qua nay ciing
twong tu nhu két qui nghién ciu clia Buddendorf-
Joosten, Woltering (1994), cac nha khoa hgc nay di
chimg minh bing thiyre nghiém ring néng 46 CO,
trong hop nudi cAy lic bit diu bit dén 13 300
pmol/mol véi cudmg d§ an séng tr 80 - 250
pmol/m%/s thi chi sau vai h ndng d6 CO, ap tirc giam
xubng chi con 100 pmol/mol. Sy thiéu hut CO, trong
giai doan chiéu sang iam han ché sur quang hop ctia

cdy in vitro.

Sy ting trwedong cha 14 cdy diu tiy in vitre

Cdc gid tri trung binh cta dién tich 14 cdy déu
tay in vitre vao ngay thit 14, 21 va 28 dugce minh hoa
trén hinh 1.

Céc gia trj dién tich 14 coa tht ca cac nghiém thic
tang tr ngay thir 14 dén ngay thir 28 va déu dat cao
nhat & nghiém thic HH va nguoc lai thip nhét &
nghiém thirc LL. Trong thi nghiém nay su ting ndng do
CO; va cudmg dd anh sang 1 ¢d ¥ nghia quan trong
trong viéc gia tang dién tich i ciy dau ty. Piéu nay
giup cho cdy diu tiy con thich nghi nhanh va gia ting
kha ning sdng sot khi chuyén sang diéu kién ex virro.
Dya vao dic dlem nay ching ta co thé giai thich vi sao
trong nudi cAy md truyén thong ciy con khi chuyén
sang didu kién ex vitro thudmg ¢6 ty 1& chét cao va sinh
trirdng cham trong nhimg ngay dau.

Bang 2. Anh hwréng cia cac ndng d6 CO, va cwrdng d6 anh sang 1én su gia tang khéi lwong tuoi cla chdi, é,
ty 1& khdi lvong twoi ré/khdi lwgng tuoi chéi (R/C) va khbi lwgng khd clia ciy dau tay in vitro vao céc ngay thiy

14, 21 va 28.

Nghiém thirc LL HL LH HH
NGAY THUF 14
KLT chéi (mg)* 178,5 £ 5,62 185,7 +6,5ba 2135 £7,5b 2776 £9,7¢
KLT r& (mg) 54,5 +2,4a 68,6 +3,8b 76,6 +5,3ba 1243 £ 36¢
R/IC 0,29t 0,02a 0,36 +0,02ab 0,37 £0,02b 0,4 £001c
KLK {mg) 16,6  0,6a 19,9+0,9a 24,5+0,8b 31,0+ 1,1c
NGAY THU 21
KLT chdi (mg) 3644 £ 122a 396,3 ¢+ 8,8a 488,4 1 8,4b 561,5 + 8,1¢c
KLT ré& {mg) 1989 + 8,2a 2547 1 8,6b 307,7£11,7b 4277 +9.8¢c
RIC 054 £ 0,02a 0,59 + 0,02ab 0,63 +0,02b 0,76 +0.12¢
KLK cla cay (mg) 428+12a 442+09a 554+ 0,7b 68,0 + 0,8¢c
NGAY THLF 28
KLT chdi (mg) 569,8 + 12,2a 766,3 £ 8,8b 843,4 £ 8,4c 904,5 £ 8,1d
KLT r& (mg) 362,9 + 8,2a 475,2 + 8,6ab 590,7 £ 11,7b 8227 £7,9¢
RIC 0,55 + 0,02a 0,62+ 0,01b 0,7 £0,01c 0.91 £ 0,02d
KLK (mg) 77.7+19a 8432 1a 103,3£1,3b 118,7 £ 2,2¢

Cha thich: R/C khéi lwong twoi cla ré/khéi lwong twoi clia chdi: KLT: khdi lvgng twoi: KLK: khéi lwgng khd;
% Trong mbi cot bidu thj gia tri trung binh clia nghiém thire + sai sb chuén; ¥: Céc ky tw gidng nhau trong mai
hang biéu thi s khéac nhau khéng co ¥ nghTa, cac ky tw khac nhau biéu thj sir khac biét co y nghia & mirc 5%
theo phan hang Turkey’s Simultaneous Test (P < 0,05) trong ¢ung ngay theo dai.
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Bang 3. Anh hwéng cia ndng d6 CO2 va cudng dd anh sang 1&n sw gia tang khédi lwgng twoi (KLT), chidu dai
than bd va sb legng than bo cha cay dau tay trong giai doan ex vitro véo cac ngay thir 14, 21 va 28,

Thi Nghiém LL HL LH HH

Ngay thir 14

KLT céy {(g) 46+0,3a 5,9+ 0,1b 75+02c 9.9 £0,3d

Chiéu dai than bé (cm) 23+ 0,2a 52+02b 38+0,2¢ 7.2+0.2d°

Sb lwgng than bd (than) 2,2+0,2a 2.4 +0,2ab 3,0+£0,2b 37+02c
Ngay thir 21

KLT cay {g) 12,4 + 0,5¢ 14,4 £ 0,7c 20,7 +0,6a 26,3 £ 0,6b

Chiéu dai than bo (cm) 6,.2+0,3a 13,9+ 04b 8,4 +04c 15,9+ 0,3d

S lugng than bo (than) 3,310,2a 37+0,2b 49+0,2c 57+0,2d
' Ngay thir 28

KLT cay {g) 259+ 0,5a 274+10a 29,0+ 0,5b 348+ 1,0c

Chiéu dai than bd (cm) 11,0+ 0,3a 17.4+0,3b 13,4 1 0,5¢ 21,9+0,5d

S& Igng than bd (than) 55+0,2a 5,8 + 0,2ab 6,410,2b 7.9+03c

Chu thich:

% Trong mdi cot bidu thi gia tri trung binh clia nghiém thire va + sai sb chuén,

¥: Céc ky tw gibng

nhau trong mdi hang biéu thi sir khac nhau khéng cé y nghia, cac ky ty khac nhau bidu thi sw khac biét co v
nghia & mirc 5% theo phan hang Turkey's Simultaneous Test (P s'0,05) trong cling ngay theo di.

Syr ting trudng clda ciy diu tdy & giai doan ex
vitro

Sy tang trudmg cua cdy ddu tay in vitro tiép tuc
duoc khao sat khi chuyén clly con sang gial doan ex
vitro, cac gia tri trung binh vé khéi lwong tuoi, chidu
dai thin bd va so lugng than bd vao céc ngay thir 14,
21 va 28 duge tom tit trong bang 3.

Chiéu dai thin bd

Gia tri chiéu dai cta thin bd dat kén nhit &
nghiém thirc HH véao ngay thir 28 (Bang 3, Hinh 2).
Cuong d6 anh sang cao kich thich sy tang trudng
chiéu dai cta thén bd. Céc thén bo nay ngay cang
phét trién dai ra va tao nhleu d6t than, trén mdi dbt
thén lai hinh thanh chéi va r& mai. Néu cac dét than
nay duge udng cong va dat vao bau dét thi bd r& moi
s& phat trién hoan chinh nhu cay déu truéng thanh.
Va doan than bd mdi nay duge tich réi d€ tréng thu
liy qua dau tiy. Két qua nay s&€ mang lai hiéu qua
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cao khi 4p dung vao san xuét than bo diu tdy ¢ giai
doan ex vitro tir cdy ¢y md trong diéu kién quang ty
dudng.

$6 lrgng thin béd

86 luong than bo ting dan tir ngay thir 14 dén
ngay thr 28 (Hinh 3) & tét ca cac nghiém thirc, gia tri
cao nhit déu dugc ghi nhan & nghiém thoc HH.
Truémg hop lam gidu CO, trong nghiém thirc (LH)
khéng mang lai hiu qua cao cé thé 1a do luong
proton cin thiét khong da dé sir dung hét ngudn CO,
dwge cung cap. Chi tiéu vé so luong thén bo 13 rt
quan trong trong viéc san xudt cdy glong dau tay vi
théan bd vira ¢6 thé tich roi cdy me dé trdng méi va
vira c6 thé dung dé nhan nhanh ciy diu con. Nghién
ciru nay s& m¢ ra nhimg nghién ciru tiép theo vé hé
théng nhan giéng cdy dau tdy cap hai ¢ giai doan ex
vitro nhim nhén nhanh so lugng va giam chi phi san
xudt cay gibng dau tiy ciy mé tai Da Lat.
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Hinh 1. Tac dong cda cwéng dd anh sang va ndng db CO; 1&n sy ting trwéng dign tich 14 cla cay dau tay in
vitro vao ngay thir 14; 21 va 28.
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Hinh 3. Cay dau tay ex vitro ngay thir 28 theo thr ty cac nghiém thiec tir trdi sang phdi la LL, LH, HL va HH.
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KET LUAN

Cay dau tay sinh tréng 61 uu & didu kién nong
do CO- 1000 pmol/mol va cudmg d6 anh sang 200
pmol/m/s, sau 28 ngay nudi ciy trong diéu kién in
vitro ¢y dau ty da dat cac chi tiéu sinh trudng trung
binh nhu sau: Khéi luong twoi cua chdi ka 904,5 mg;
khéi lugng tuoi coa ré 13 822,7 mg; ty sé cia ré/chdi
14 0,91 va khéi lwong khé cia cay 1a 118,7 mg. Sau
28 ngay chuyén sang didu kién ex vitro ciy dau tay
di dat duge khdi lugng tuoi trung binh 1a 34,8 g voi
7,9 than bo va chidu dai cia mi than bo 13 21.9 ¢m,
Két qud nay da md ra mét trién vong vé tmg dung
nudi cdy méd quang tr dudng trong viée san xuat ciy
gidng dau tdy & quy md cong nghiép.

Loi cam on: Cong trinh dwoc thue hién véi su ha
tro kinh phi cua to chite IABA.
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EFFECTS OF CO; CONCENTRATIONS AND LIGHT INTENSITIES ON THE GROWTH
OF IN VITRO AND EX VITRO STRAWBERRY PLANTLETS (FRAGARIA ANANASSA

DUCH.)

Nguyen Tri Minh" ", Nguyen Thi Quynh’, Nguyen Van Uyen®

"Tav Nguyen Institute of Biology, Dalat
“Institute of Tropical Biology, Hochiminh city

SUMMARY

Fragaria ananasa Duch. shoots with three leaves and 80 mg of weight were cultured in vitre for 4
weeks on MS sugar-free medium with different light intensities (100 plmol/mq'/s and 200 pumal/m’/s)

" Author for correspondence: Tel: 84-63-3831056; Fax: 84-63-3831028; E-mail: triminh ] Oivahoo.com
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under CO, enriched (1000 pmol/mol) and non-enriched (400 pmol/mol) conditions. In vitro plantlets
were then transferred to the ex vitro condition for 4 weeks. Under the in vitro CO, enrichment the growth
shown by fresh weight of root, shoot, plant and total dry weight of in vitro plantlets increased,
significantly, The growth of irn vitro plantlets was the highest in high light intensity conditions. The fresh
weight, length and number of runner were highest in the CO; enriched and high light intensity. There was
difference no significant in the percent age of dry matter of ex vitro plantlets among treatments on days
14, 21 and 28,

Keywords: CO, concentration, ex vitro, in viiro, light intensity, runner, sirawberry, sugar free medium
)
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