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ANH HUONG CUA TIA GAMMA VA MUOI CLORUA
NATRI (NaCl) PEN SU'SINH TRUONG VA TAI SINH CHOI
CUA MO SEO MiA (SACCHARUM OFFICINARUM L.)
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ABSTRACT

The objective of the present study was to select sugarcane salt tolerant lines through in
vitro mutagenesis. Callus formation was attained from young leaf segments cultured in
MS medium supplemented with 3 mg per litre of 2,4-dichloro phenoxyacetic acid (2,4-D)
and 0,5 mg per litre of kinetin. Irradiated and non-irradiated calli were screened in vitro
through shoot regeneration at 10.0 and 15%o0 of NaCl. Regeneration capacity of
irradiated calluses decreased at 20 to 40 of gamma rays of %Co and at 10.0 and 15%o of
NaCl. The regeneration frequency in irradiated calli was 1.0% tol5% as compared to
58,3% in control calli.
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Title: Affects of gamma rays and sodium chloride on growth and shoot regeneration
of sugarcane (Saccharum officinarum L.) callus cultures

TOM TAT

Muc dich ciia nghién cieu la chon dong mia chong chiu man bang ky thudt dot bién gen in
vitro. Mé seo dirge tao thanh tir lé non dwoc nudi cdy trong moi truong MS co bé sung 3
mg/l 2,4- D + 3 mg/l kinetin. M6 seo c6 va khong chiéu xa dwoc tdi sinh trong moi
truong muoi 10 va 15%o. Kha néng tdi sinh ciia mé seo giam con ¢ 1- 15% 6 lwong chiéu
xa 20-40 Gy va nong dé muéi (10-15%) so véi doi chirng 58,3%.
Tir khéa: Cay mia, 2,4-D, mé seo, tia gamma, chong chiu mén

1 MO DAU

Mia 14 cdy cong nghiép ngin ngay c6 gia tri kinh té cao, d& trong. Tuy nhién, dat
nhiém man 1a mot trong nhitng yéu té chinh lam kho khan trong san xuét loai cay
nay. Pac biét trong diéu kién khi hau toan cau dang thay ddi, bang tan ¢ 2 cuc,
nude bién dang 1én de doa cac ving canh tac dat thap ¢ ven bién (Bui Chi Biru va
Nguyén Thi Lang, 2004).

Vi thé, nuoi céy md 1a k¥ thuat duge str dung dé chon loc phat trién cac bién di di
truyén ¢6 loi trén nhimg cay tréng c6 gia tri kinh té quan trong nhu l0a mi va mia.
Nhiéu tac gia da két hop chiéu xa tia gamma véi ky thuat nuéi cly mé dé chon tao
chc gidng cdy trong chiu méan (Saif- -Ur-Rashed et al., 2001; Al Jibouri et al., 2006).
Dé tai duge thyc hién nhim xac dinh nong do 2,4- D thlch hop trong su tao thanh
mo seo tir 14 non, sy anh huong cia tia gamma va néng d6 mubi dén sy sinh
truong va tai sinh chdi cia mé seo mia.

! Khoa Néng nghiép va Sinh hoc Ung dung, Truong Pai hoc Can Tho
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2 PHUONG TIEN PHUONG PHAP
2.1 Phuong tién
2.1.1 Pia diém va thoi gian

Thi nghiém duogc thyc hién tu thang 2/2011 dén thang 11/2011 tai phong thi
nghiém nudi ciy mé c6 nhiét do 26 + 2°C, cudng do chibu sang 1.500 lux, thoi
gian chiéu sang 16 gid/ngay thudc B6 mén Sinh Iy- Sinh hoa, Khoa Néng nghiép
va SHUD, trudng Pai hoc Can Tho.

2.1.2 Vat liéu

Mau cdy la cac chdi mia 2 thang tudi, gidng ROC 16, dwoc chudn bi sin sang &
nha ludi, sinh trudng tot khong sau bénh.

2.2 Phuong phap

Mai truong nudi cdy gom thanh phan khoéng da vi luong dugc pha ché theo cong
thirc MS (Murashige va Skoog, 1962), b6 sung thiamin 1 mg/l, pyridoxin 1 mg/l,
acid nicotinic 1 mg/l, dudng 30 g/l, nudc dira 100 ml/l. pH méi trudng duoc diéu
chinh vé 5,8 truéc khi nau va thé tich nudi cdy 1a 40 ml/keo (kich thudc 12 x
10 cm). Méi trudng duge thanh trung ¢ nhiét d6 121°C trong 20 phit.

Thi nghiém 1: Hiéu qua cua 2,4-D trén sy tao mé seo tur ld mia non

Céc chdi mia duge cit 14, tich bo nhirng be 14 ban, rira dudi voi nude chay trong
20 phut, ngdm xa boéng 15 phut va rua lai cho sach xa bong. Tiép theo, cic chdi
dugc dua vao ti cdy vo tring va lic nhe qua cdn 70° (1 phut), sau do khir trung
bang HgCl, 0,4% (30 phiit) va rira lai 3 1an bang nudc cat vo trung. Cac mau vo
trung dugc cat thanh ting doan khoang 1 ¢cm sau do che doi, tach lay phan 1a non
bén trong ciy Gp mat 1a vao moi trudng va dé trong diéu kién tdi.

Thi nghiém duge bé tri theo thé thirc hoan toan ngiu nhién 1 nhén t6 gém 5
nghiém thirc twong Gmg véi 5 noéng d6 2,4-D 1a 0, 1, 2, 3 va 4 mg/l; moi nghiém
thirc ¢6 4 lan ldp lai, moi lan 1ap lai 1a 1 keo, moi keo cay 6 mau.

Chi tiéu theo dbi: ty 1& mau tao md seo (%)=(s6 miu tao md seo/tong s6 mau
cdy)*100; s0 mo seo tao thanh/mau (%) = (so canh tao mo seo/4 canh)*100; chiéu
dai va chiéu rong mo seo (cm).

Thi nghiém 2: Anh hwéng ciia tia gamma va nong do mudi dén sw sinh trieong va
tdi sinh chéi ciia mé seo mia.

Cac md seo 4 tuan tudi c6 kich thude 0,5 x 0,5 cm duoc céy va dia petri chira moi
truong MS + 3 mg/l 2,4-D, duoc chiéu xa tia gamma tai Vién Nghién Cuu Hat
Nhéan Pa Lat; sau d6 duoc chuyén sang cung moi truong cé thém kinetin 0,5 mg/1
va mudi NaCl.

Thi nghiém b tri theo thé thirc hoan toan ngau nhién hai nhéan t6 véi 4 liéu lugng
chiéu xa (0; 10; 20 va 40 Gy) va 3 ndng d6 mudi NaCl (0; 10 va 15%o), gom 12
nghiém thire, mdi nghiém thirec c6 8 lan lap lai, mdi 1an lap lai 1a 1 keo, mdi keo
cdy 4 mau.
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Chi tiéu theo ddi: ty 1& (%) md seo tao chdi (s6 mau mo seo tai sinh chdi/tdng sb
mau mo seo ban dau) x 100; ty 1& (%) md seo héa nau (s6 miu méd seo hoa
nau/tong sb mau mé seo ban dau) x 100.

Céc sb liéu thi nghiém duoc xur Iy bang phan mém thong ké MSTATC. Phan tich
phuong sai (ANOVA), so sanh cac gié tri trung binh bang phwong phép kiém dinh
Duncan hodc LSD ¢ murc y nghia 5% hodc 1%.

3 KET QUA THAO LUAN

3.1 Hiéu qua cia 2,4-D trén sy tao mo seo tir 14 mia non

3.1.1 Ty 1é (%) mau tao mé seo

Két qua bang 1 cho thdy ¢ thoi diém 2 tudn sau khi cAy nghiém thirc 3 mg/l va 4
mg/1 2,4-D chp ty 1€ mau tao mo s¢o cao nhat lan luot 1a 100% va 92,9%, khac bie}t
¢ y nghia thong k& ¢ mirc 1% so v6i cac nghiém thire con lai. O nghiém thuc doi
chiig cac mau cay khong hinh thanh mo seo.

Biing 1: Ty 1¢ (%) miu tao mé seo trén mdi trudng cé ndng df 2,4-D khic nhau &2 va 4
tuan sau khi cay (TSKC)

Nong dd 2,4-D (mg/l) Ty 18 (%) miu tao md seo

2 TSKC 4 TSKC
0 0,0d 0,0b
1 17,9 ¢ 67,9 a
2 679b 85,7a
3 100,0 a 100,0 a
4 92,9 a 92,9 a
F skk ks
CV (%) 14,05 23,66

Trong ciing mét ¢t cdc s6 ¢ chir theo sau giong nhau thi khéng khdc biét cé ¥ nghia thdng ké qua phép thir
Duncan; ** khdc biét cé y nghia 1%.
Dén thoi diém 4 tudn sau khi cdy, ty 1& mau tao mo seo dao dong tir 67,9%-100% &
céc nghiém thirc bo sung 2,4-D tir 1-4 mg/1, khac biét voi ddi chimg nhung khong
khac biét thong ké giita cac nong do nay. Nghiém thirc khong bd sung 2,4-D thi
cac mau khong c6 sy hinh thanh mé seo (Hinh 1).

Theo két qua nghién ciru ciia Kambaska va Santilata (2009) thi sir dung 2,4-D ¢6
hiéu qua cao trong kich thich tao md seo tir 14 mia so véi NAA va IBA. Nghién
ctru ciia Begum et al. (1995) cho thiy ndng do 3,5 mg/l 2,4-D c6 ty 18 14 tao md
seo cao nhit trén cac gidng mia & Bangladesh Nagabari.

3.1.2 86 mé seo tao thanh/madu

Két qua bang 2 cho thy, ¢ thoi diém 2 tudn sau khi cdy nghiém thirc b6 sung 3-4
mg/l 2,4-D cho s6 m6 seo cao nhét lan luot 1a 64,3% va 62,5% khac biét thong ké
s0 voi d6i chimg va cac nghiém thirc con lai & mic y 1%. Dén thoi diém 4 tuan
sau khi cdy, nghiém thtrc ¢6 bd sung ndng do 3-4 mg/1 2,4-D van cho ty 1& mé seo
cao khong khac biét thong ké so véi nghiém thirc 2 mg/1 2,4-D nhung khéc biét hai
nghiém thirc con lai & mac y nghia 1% (Hinh 1). O céac nghiém thirc mé seo duogc
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hinh thanh tir vi tri vét cit sau d6 phat trién dan ra, nhitng mau 14 khong hinh thanh
md seo phan ria 14 héa nau va chét.

Bing 2: S6 md seo tao thanh (%) trén mai truong c6 nong d 2,4-D khac nhau & 2 va 4 TSKC

Nong d9 2,4-D (mg/l) S6 mé seo /miu (%)

2 TSKC 4 TSKC
0 0,0c 0,0c
1 7,1 be 29,5 be
2 31,3b 50,9 ab
3 64,3 a 83,0a
4 62,52 813 a
F kok skk
CV (%) 30,88 26,63

Trong cing mét cét cdc s6 ¢6 chir theo sau giong nhau thi khéng khdc biét ¢6 ¥ nghia théng ké qua phép thir
Duncan; ** khac biét 1%.

Hinh 1: M seo mia giéng ROC 16 dwoc tao thanh trén méi truong cé cac néng d¢ 2,4-D
Kkhac nhau & 4 TSKC. (4) 0 mg/l 2,4-D (d6i chimng ; (B) 1 mg/l 2,4-D; (C) 3 mg/l  2,4-
Dva (D) 4 mg/l 2,4-D

3.1.3 Chiéu dai va chiéu rong mo seo

Chiéu ddi mé seo

Két qua bang 3 & thoi diém 2 tudn sau khi cay nghiém thirc 3 mg/l 2,4-D c6 chiéu

dai mo6 seo 16n 0,26 cm khong khac biét thong ké so véi nghiém thic 4 mg/1 2,4-D

va nghiém thic 2 mg/l 2,4-D nhung khac biét so voi cac nghiém thic con lai &

muc 1%. Két qua tuong tu dugc ghi nhan ¢ thoi di€ém 4 tuan sau khi cay nghiém

thirc 3 mg/1 2,4-D c6 chi¢u dai mé s¢o 16n 0,51 cm (Hinh 1).
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Chiéu rong mo seo

O tuan th(r hai sau khi céy, chiéu rong mo seo cao O cac nghiém thirc bod sung 3
mg/l 2,4-D 14 0,22 cm khéc biét thong ké ¢ mirc y nghia 1% so voi cac nghiém
thtrc con lai trir nghiém thirc 4 mg/l 2,4-D. Pén tuan tht tu sau khi céy, nghiém
thie 3 mg/l 2,4-D van cho chiéu rong mod seo cao voi 0,44 cm khac biét théng ké
s0 v6i nghiém thirc d6i ching va nghiém thirc 1 mg/l 2,4-D & mic y nghia 1%
nhung khong khac biét so v6i hai nghiém thirc con lai. Nghiém thirc di chung
khong c6 sy hinh thanh mé seo (Hinh 1).

Kambaska va Santilata (2009) cho rang sir dung 2.4-D tir 0,5 d&én 4 mg/1 déu cho 14
cam @ng tao md seo, tuy nhién ¢ ndng do 2,5 mg/l 2,4-D md seo c6 kha ning tai
sinh cao. Theo Al-Jibouri va Al-Shamarri (2009), 2,4-D c6 hi€u qua trong kich
thich mau 14 mia tao mé seo, khi néng d6 2,4-D tang cao thi trong lugng twoi cla
mod seo giam. Piéu nay dugc giai thich 1a nong d6 2,4-D cao s& trc ché sy ting
truong cua té bao (Attiay and Jaddio, 1999).

Biang 3: Chiéu dai va chiu rong mé seo (cm) trén moi trudomg c6 nong d 2,4-D khac nhau &

2 va4 TSKC
Nong dé 2,4-D (mg/l) Chiéu dai md seo (cm) Chiéu rong mé seo (cm)

2 TSKC 4 TSKC 2 TSKC 4 TSKC
0 0,00 b 0,00 ¢ 0,00 d 0,00 ¢
1 0,06 b 0,27 b 0,03 cd 0,17b
2 0,18a 0,41 ab 0,12 be 0,30 ab
3 0,26 a 0,51 a 0,22 a 0,44 a
4 0,23 a 047 a 0,18 ab 0,37a
F ek sk ek sk
CV (%) 30,88 26,63 45,34 30,54

Trong ciing mét ¢t cdc s6 co chit theo sau giong nhau thi khéng khdc biét c6 ¥ nghia thong ké qua phép thir
Duncan, ** khdc biét ¢é y nghia ¢ mirc 1%
Nhu véy, ket qua thi nghiém trén cho thiy nong d6 2,4-D 3 mg/l trong mdi truong
nudi ciy mau 14 mia non ¢ gidng ROC 16 thich hop dé tao mé seo vdi ty 1& mau
tao mo seo cao va kich thudc mo seo 16n.

3.2 Anh hwéng cia tia gamma va nong do muoi dén sy sinh trwéng va tai sinh
choi ciia m6 seo mia

3.2.1 Ty I¢ (%) tdi sinh choi

Két qua bang 4 cho thay liéu chiéu xa tia gamma anh huong dén ty 1¢ tai sinh chdi
clia mo seo, cac mau chiéu xa tia gamma cho ty 1€ tai sinh chdi thép khac biét
thong ké & mirc ¥ nghia 1% so voi khong chiéu xa, ty 1& tai sinh chdi thap va
khong khac biét théng ké giita cac liéu lugng chiéu xa tia gamma tir 10-40 Gy, ty
16 m6 seo tai sinh chdi bién thién tir 6,0- 9,9% (Hinh 2).

Két qua duoc ghi nhan boi Saif-Ur-Rashed et al., (2001) vé kha ning tai sinh cua
mo seo mia va khoai tdy gidm manh khi li€u chi€u xa tia gamma ting, cho thay
LDs, cta mia va khoai tay 1a 20 Gy.
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Bing 4: T§ 1¢ (%) mb seo mia tai sinh chdi va mé seo héa niu (%) sau khi duge chiéu xa tia
gamma va nudi cay trong moi trwong cé cac nong d¢ NaCl khac nhau ¢ 2 TSKC

- o = T o = p
Nhan t4 Ty 1€ (%) mo seo mia tai Ty 1€ (%) mo6 seo mia

sinh chdi héa niu
Liéu luong tia gamma Gy (A)
0 243 a 2,8b
10 99b 9,5 ab
20 740 84D
40 6,0 b 16,1 a
Nong d6 NaCl (%o) (B)
0 22,1 a 12,3
10 89D 8,3
15 45b 7,0
Liéu luong tia gamma Gy (A) x Nbng d6 NaCl (B)
A0 BO 58,3 a 0,0c
AO0B10 6,3b 0,0 c
AO0B15 4,5b 8,3 bc
A10 B0 15,0b 16,3 ab
A10B10 12,3b 8,8 bc
A10B15 23D 3,5bc
A20B0 730 8,9 bc
A20B10 8,8Db 13,1 abc
A20B15 6,3b 3,1 be
A40 BO 7,70 24,0 a
A40B10 9,2b 11,3 abc
A40B15 1,0b 13,0 abc
F(A) ok ns
F(B) ok *ok
F(AxB) ok ok

Cac 56 c6 chir theo sau giong nhau thi khong khac biét co y nghia thong ké qua phép thir LSD va Duncan;
** khac biét c6 y nghia o mirc 1%.

Két qua bang 4 ciing cho thiy kha ning tai sinh chdi ciia mé seo trong moéi truong
¢6 chira mudi NaCl, ty 1é mo seo tai sinh thap tir 4,5% -8,9%, khac biét c6 y nghia
so voi d6i chimg khong NaCl 1a 22,1%. Tuy nhién, ty 1é mo seo tai sinh choi
khong khac biét théng ké gitra hai néng d6 mudi duoc sir dung.

57



Tap chi Khoa hoc 2012:23a 52-60 Truong Dai hoc Can Tho

Hinh 2: Sy sinh truéng va tai sinh chdi ciia mé seo sau khi dugc chiéu xa tia
gamma 2 TSKC trong moi truong

(4) Déi chitmg; (B) 10 Gy; (C) 20 Gy; (D) NaCl 0%s + 40 Gy; (E) NaCl 10%; (F) NaCl 10%s + 10 Gy; (G) NaCl

10%0 + 20 Gy; (H) NaCl 10%» + 40 Gy; () NaCl 15%q; (J) NaCl 15%, + 10 Gy; (K) NaCl 15%» + 20 Gy va (L) NaCl

15%0 + 40 Gy
C6 su tuong tac gitra lidu luong tia gamma va ndng do NaCl trén ty 1& md seo tai
sinh chdi, cac mo seo ¢ nghiém thirc ddi chimg khong chiéu xa va khong mudi
NaCl cho ty 18 mé seo tai sinh chdi cao nhat 1a 58,3%, khéac biét thong ké & mirc ¥
nghia 1% so véi cac nghiém thirc con lai.

Két qua tuong tu dugc ghi nhén trén lua, ty 1¢ tao chdi cia md seo thép khi néng
d6 NaCl cao (L& Van Huynh Ngoc, 2011; Raveendar va Premkuma, 2008; Zainah
Daud va Chan Lai Keng, 2003).

3.2.2 Ty lé (%) mé seo hoa ndu

Két qua bang 4 cho thy chiéu xa tia gamma anh huéng dén sy hoa nau cia méd
seo, ty 1 hoa nau cao nhat & lidu chiéu xa 40 Gy 1a 16,1% khong khac biét so véi
lidu chiéu xa 10 Gy nhung khéac biét théng ké & murc ¥ nghia 1% so véi cac liéu
chiéu xa con lai. Ty 1€ héa nau th'?ip nhét 13 2,8% khi khong chiéu xa tia gamma.

C6 su tuong tac giita lidu chiéu xa tia gamma va nong d6 mudi dén ty 1& hoa nau
cua mo seo (Hinh 2), ty 1€ hoa nau ciia mo seo cao nhit & nghiém thtc 40 Gy —
khong NaCl 1a 24%, khac biét c6 y nghia so vdi nghiém thic 0-20 Gy + 15 %
NaCl nhung khong khac biét so voi cac nghiém thirc 40 Gy + NaCl 10%o, nghi¢m
thirc 40 Gy + NaCl 15%o, nghiém thirc 20 Gy + NaCl 10%o va nghiém thirc chiéu
xa 10 Gy & muc y nghia 1%.

Két qua tuong tu ghi nhan boi Saif-Ur-Rasheed et al. (2001), khi liéu chiéu xa tia
gamma tang thi ty 1¢ song cua khoai tdy cang giam. Theo Trin Thi Van Anh
(2008), chiéu xa tia gamma (°Co) c¢6 anh huéng dén su sinh truéng va phat trlen
cua ch01 hoa héng & giai doan in vitro. Ty 1¢ chdi con sdng, chidu cao chdi, sd
chdi, s6 1a giam khi liéu lugng chiéu xa ting lén.
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Theo Vikas et al. (2008), ty 1& sng ctia mé seo giam khi ndng d6 NaCl tang. Khi
chleu xa tia 10 Gy va 20 Gy ty 1€ m0 seo tai sinh dugc ghi nhan & dén nong do
mubi 85,6 mM, & cic nong dd6 mudi cao hon mo seo bi thoai hoa va chuyén
mau nau.

Két qua trén cho théy mo seo mia duoc chiéu xa tia gamma (10-40 Gy) va néng do
mubi (10-15%) trong mdi truong nudi cay di anh huong lam giam ty 1é tai sinh
chdi (dat 1- 15%) so v6i ddi ching (53,8%) va tang ti 16 md seo hoa nau (24%) so
v6i d6i ching 0% ¢ giéng mia ROC 16.

4 KET LUAN

Qua két qua thi nghiém trén cho thay:

- Moi truong MS + 3 mg/l 2,4-D thich hop dé kich thich tao mé seo tir mod
14 non.

- Chiéu xa tia gamma (10-40 Gy) va ndng do mubi (10-15%) & md seo gidng
mia ROC 16 da lam giam ty 1€ tai sinh cho6i con 1- 15% so voi doi ching
53,8%, dong thoi ti 1€ md seo hoa nau tang dén 24%.
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