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Nghién ctru danh gia anh huong cua nong do 6-benzyladenine (BA) dén sy nhan nhanh choi cay Ngii
(Kaempferia sp.) in vitro nham cung cap dir liéu ban dau, lam co 8¢ cho chon gidng va nhan giéng
quy md 16n. Thi nghiém duoc bd tri theo thé thirc hoan toan ngau nhién véi 4 nghiém thic (moi
truong MS bo sung BA & nong do 0,50; 1,00; 1,50 va 2,00 mg/L), mdi nghiém thirc 3 miu cdy va 5
lan 1ap lai. Sau 21 ngdy nudi cdy, moi trudng MS bé sung 2,00 mg/L BA cho s6 chdi cao nhét (4,20
chdi/miu) va chiéu cao chdi 16n nhat (2,67 cm), tiép theo 1a 1,50 mg/L (3,20 chdi; 2, 19 cm), 1,00
mg/L (2,20 chdi; 1,76 cm) va thap nhat 6 0,50 mg/L (1,60 chdi; 1,09 cm). Ty 1é nhiém ndm thap, 6n
dinh va khong ghi nhén nhiém ¢ ndng do 1,00 - 1,50 mg/L BA. Két qua gop phan bd sung dir liéu
thuc nghiém cho ngudn gene Kaempferia sp. dia phuong tai Viét Nam.

Tir khéa: Kaempferia sp., cdy Ngdi, nhdn giong in vitro, 6-benzyladenine (BA), hé s6 nhén chéi.

1. DAT VAN BE

Cay Ngidi (Kaempferia sp.) 1a loai cdy thube
quy thudc ho Gung (Zingiberaceae), véi khoang
60 loai dugc ghi nhan trén thé giGi, phan bd chu
yéu tir An D6 dén khu vuc Péng Nam A, trong
d6 ¢6 Viét Nam [1, 2]. Loai ndy sinh truong tot
trong diéu kién khi hau nhiét déi gi6 mua, dé
trong va thich nghi cao. Phan than ré phat trién
manh, thuong phinh to dang cu, la noi tich liy
nhiéu hop chit sinh hoc ¢6 hoat tinh duoc 1y cao
nhu flavonoid, tinh dau va cac hop chit phenolic
[1,3].

Tuy nhién, hién nay trir luong cdy Ngai trong
tu nhién tai Viét Nam dang c6 xu hudng suy giam
nhanh chéng, chu yéu do khai thac qua muc dé
phuc vu nhu cau lam thuéc ma chwa c6 chién
luge bao ton va phat trién ngudn duoc liéu bén
ving [4]. Bén canh do, phuong phap nhan glong
hién nay chu yeu 1a sinh dudng thong qua than re,
khong chi tiéu tén nhiéu vat liéu gibng ma con
keo dai thoti gian nhan glong, kho dap ung nhu
cau san xudt cdy giébng véi sd luong 16n, dong
déu vé chét luong va sach bénh [5].

Trong nhitng nim gin ddy, ky thuat nhan
gidng in vitro da duoc tng dung rong rii trong san
xuét giéng cdy trong va cay duogc liéu nhd cac uu

diém vuot troi nhu hé sb nhan cao, cay con déng
nhat vé mat di truyén va khong mang mam bénh
[6]. Tuy nhién, viéc ap dung cac quy trinh in vitro
truyén thong vao san xuat quy mo 16n van con gip
han che do chi phi dau tu ban dau cao va gia thanh
cay glong con lon. Do d6, viéc nghién ciu xay
dung va toi wu héa quy trinh nhan giong in vitro
phtt hop cho cdy Ngii 13 yéu cau cip thiét, nham
nang cao hiéu qua nhan giéng, giam chi phi san
xuit va dam bao chét luong cay con [7].

Nghién ctru nay tap trung khao sat &nh hudng
ctia nong do6 BA dén giai doan nhan nhanh choi
cay Ngii (Kaempferia sp.) thu thap tai tinh Dong
Thép - vat liu dia phuong chua dugc nghién ctru
chi tiét vé nhan gidng in vitro. Két qua s& gop
phan hd tro xay dung quy trinh nhan giéng ban
dau cho ngudn gene dia phuong.

2. PHUONG PHAP NGHIEN CUU

2.1. Vit liéu nghién ciru

Vit licu nghién ctu 1a cay Ngai (Kaempferia sp.)
dugc thu thap tai cac ho tréng tai dia ban tinh
DPong Thap, Viét Nam. Py 1a loai dia phuong,
chua dugc dinh danh chinh xac dén loai va chua
c6 nghién ctru nhan giéng in vitro trudc day.

Cac cay duogc lua chon lam ngudn vét liéu
ban dau 13 nhitng cdy truong thanh (co than ré
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phat trién ddy du, tudi doi tir 1 - 2 nam), sinh
truong khoe manh, 14 xanh t6t, khong c6 biéu
hién sau bénh hai hodc ddu hiéu nhiém nim, vi
khuan. Sau khi thu thap, mau dugc bao quan can
than trong ti nilon 4m, tranh anh ning truc tiép
va van chuyén nhanh chong vé phong thi nghiém
trong vong 24 gid dé dam bao do twoi va kha
ning séng clia mau.

Trong giai doan nhan nhanh in vitro, vat li¢u
nudi cay chinh 1a cac chdi non (dai 1 - 2 cm) dugc
tach ra tir cdy me sau quy trinh xt Iy vo trang. Céc
chdi nay dugc chon tir phan ngon hodc chdi nach
ctia than ré, dam bao dong déu vé kich thude va sirc
song dé giam bién di trong thi nghiém.

2.2. Phwong phap nghién ciru

2.2.1. Phuong phdp xir Iy mdu

Cac cay Ngii truong thanh, sinh truong tt va
khong bi nhiém bénh duge chon lam nguén mau.
Chéi non duge tach ra tir cdy me, sau do rura so
bd dudi voi nude chay trong 30 - 60 phat dé loai
bo dét cat, byi ban va tap chat bam trén bé mat.

Tiép theo, miu dwgc ngdm trong dung dich
xa phong loing (néng do khoang 0,01 - 0,02%)
c6 bd sung vai giot Tween trong 10 - 15 phit
nham loai bé hoan toan cac tap chét hitu co va vi
sinh vat bam trén bé mat. Sau d6, mau duoc rira
sach lai 4 - 5 1an dudi voi nudc may chay dé loai
bo hét du luong xa phong.

Mau duoc chuyen vao ti cdy vo trang, khur
trung bé mit bing dung dich HgCl (ndng do
0,10%) trong thoi gian 7 phut, két hop lic nhe dinh
ky dé dam bao hoa chat tiép xiic déu. Sau khur
tring, mau duoc rira ngay ap tic bang nudc cat vo
tring 4 - 5 1an (mdi 1an 2 - 3 phut) dé loai bo hoan
toan du lugng HgCl,, tranh doc tinh dbi véi mo.
Sau xur 1y vo tring, chdi non duoc ciy truc tiép vao
mdi truong thi nghiém (giai doan nhan nhanh).

2.2.2. Méi truong va diéu kién cdy mdu

MBoi truong nén 1a MS [7] bo sung 30,00 g/L
sucrose, 7,00 g/L agar, pH diéu chinh 5,80 - 6,00
true khi hip khir trung (121°C, 1 atm, 20 phut)
va khong két hop auxin vi muc tiéu tap trung
danh gia doc lap tdc dong cua cytokinin BA trong
khoang ndéng do phd bién trén chi Kaempferia).
Chat diéu hoa sinh truéng st dung la 6 -
benzyladenine (BA, Merck, do tinh khiét 99%)
v&i cac néng d6 0,50; 1,00; 1,50 va 2,00 mg/L.

Cac mau cdy dugc nudi trong phong nudi cay
v6i nhiét do 25 + 2°C, d6 4m tuong ddi 70%,

cuong do anh sang 2000 - 3000 lux va chu ky
chiéu sang 16 gio/ngay.

2.2.3. B6 tri thi nghiém

Thi nghiém dugc bd tri theo thé thic hoan
toan ngau nhién (Completely Randomized Design
- CRD) vé6i 4 nghiém thuc tuong ung voi cac
ndng do BA khac nhau trén méi truong MS. Mdi
nghiém thirc gdm 3 miu cay (mdi mau 1a 1 chdi
non), 5 lan lap lai (tong 15 mAiu/nghiém thirc). Cu
thé cac nghiém thirc nhu sau:

Nghiém thac 1 (NT1): Mbi truong MS bo
sung BA 0,50 mg/L.

Nghiém thic 2 (NT2): Mbi truong MS bo
sung BA 1,00 mg/L.

Nghiém thitc 3 (NT3): Méi trudong MS bd
sung BA 1,50 mg/L.

Nghiém thitc 4 (NT4): M6i truong MS bd
sung BA 2,00 mg/L.

2.2.4. Chi tiéu theo doi

Céc chi tiéu sinh truong va phat trién cia
mau nudi cdy dugc ghi nhan va danh gia truc
quan két hop do ludng tai cac thoi diém 7, 14 va
21 ngay sau nudi cdy (NSNC), cu thé nhu sau:

- Ty 1& mau nhiém ndm (%): (S6 miu nhiém
ndm/Tong s6 miu cdy ban dau trong nghiém
thirc) x 100. Mau dwoc xem 1a nhiém néu xuét
hién d4u hiéu nAm mébc, mang tring hoic den trén
bé mit mau hodc moi trudng.

- S6 chdi/miu ciy (ch01 > 0,5 cm): Pém sb
chdi méi hinh thanh trén mdi mau cdy. Chi tinh
cac chdi co chidu dai > 0,5 cm, ¢6 14 13 rét va sinh
trudng doc 1ap (khong tinh chdi ban dau).

- Hé s nhan chdi: SO chdi trung binh thu
duoc trén mot mau cdy 21 NSNC (chi tinh tai
thoi diém cubi ciing ctia chu ky nhan nhanh).

- Chiéu cao chdi (cm): Do chdi cao nhit trén
moi mau (dd chinh xac 0,01 cm).

2.2.5. Xur Iy va phan tich s6 liéu

S6 liéu dugc xir Iy bang phan mém SPSS
22.0, phan tich phuong sai ANOVA mét nhén t6
va so sanh trung binh bang kiém dinh Duncan &
mirc ¥ nghia théng ké 5% (p < 0,05).

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Ty 1¢ nhiém nim ciaa choi cAy Ngii
sau khi nudi cay

Ty 1& nhiém nam 6n dinh qua cac thoi diém
theo doi va khong tang thém theo thoi gian nudi
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cdy. O nghiém thtc bd sung 0,50 mg/L va 2,00
mg/L BA, ty 1¢ nhiém duy tri & murc 20,00% tai
tat ca cac thoi diém, trong khi ¢ nong do 1,00

mg/L va 1,50 mg/L BA khong ghi nhan nhiém
nam (0%) (Bang 1).

Bang 1. Ty 1é nhiém nim (%) ciia chdi cAy Ngii tai cac thoi diém sau nudi ciy

Nghiém thirc Biﬁgﬁgg) 7 NSNC (%) 14 NSNC (%) 21 NSNC (%)
1 0,50 20,00 20,00 20,00
2 1,00 0,00 0,00 0,00
3 1,50 0,00 0,00 0,00
4 2,00 20,00 20,00 20,00

Ghi chu: Dir liéu tir 15 mau cay/nghzem thiec (3 mau x 5 lap lai). Ty 1¢ nhiém on dinh qua
thoi gian, khéng khdc biét y nghia thong ké gitta cdc thoi diém trong cing nghiém thirc (ANOVA,

p>0,05).

Hinh 1. Hién twong nhiém nim ¢ nghiém thirc b sung BA thip/cao
(NT1: Hinh A va NT4 - Hinh B) 21 NSNC

Quy trinh khir tring bang HgCl, 7 phut dat
hiéu qua twong dbi t6t (ty 1 nhidm tdi da 20 %).
Nguyén nhéan dan dén hién tuong nhiém ndm &
mot sb nghiém thirc c6 thé xuat phat tir cac sai
sot trong qua trinh thao tac v6 trung, hiéu qua
khtr trung méu chua triét dé hodc ngudn miu
ban diu con mang mam bénh nodi sinh. chu
khoéng phai do ndng d6 BA truc tlép gay ra. Tuy
nhién, két qua thu duoc cho thiy quy trinh xu
ly mau nhin chung dat hiéu qua tuong dbi tbt,
thé hién qua ty 18 mAu nhiém ndm thip. Két qua
ndy tuong déng véi cac nghién ctru trén chi
Kaempferia, nhu & K. galanga khi kht trung
bang HgCl, ciing giam nhidém dudi 20% [14] va
& K. parviflora ty 1& nhiém thuong 0 - 25% khi
t6i vu khir tring [8, 14].

3.2. Anh hwéng cia nong do BA dén sy
tao chdi va hé s6 nhin chdi ciia cAy Ngii

Nong do BA anh huong 10 rét (p < 0,05) dén
sO choi va hé s6 nhan choi & tat ca cac thoi diém

theo ddi, v6i sd chdi ting dan theo ndng d6 BA
va theo thoi gian nudi cdy, dat cao nhét & nghiém
thirc 2,00 mg/L BA (Bang 2). Tai thoi diém sém
7 NSNC, sé chdi dao dong tir 0,80 (NT1) dén
2,60 (NT4); dén 14 NSNC, sé chdi tiép tuc ting
nhung mirc d tang chdm hon ¢ cac nghiém thire
BA thip; va dat gid tri cao nhat tai 21 NSNC .

Gia tri Fypp ting dan theo thoi gian nudi céy
(tr 38,24 6 7 NSNC 1én 45,32 ¢ 21 NSNC, véi p
< 0,001 & tat ca thoi diém, chung to nong do BA
¢6 anh huong thong ké rat manh va ngay cang rd
rét dén kha ning tao chdi. Ngay tir giai doan sém
7 NSNC, su khac biét da rat 1on (Ftinh = 38,24),
cho thay BA nhanh chéng kich hoat mé phén sinh
bén va pha v& wu thé ngon. Pén 21 NSNC, Ftinh
cao nhat (45,32) phan 4nh tac dong tich lily cua
cytokinin, dan dén hé sé nhan chdi t6i da & NT4.
Hé s6 bién thién CV(%) giam dan (tir 11,70%
xuong 9,10%), cho thay d6 chinh xac va do dong
déu cua dir liéu ting 1én khi thoi gian nudi cay
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kéo dai, phan anh sy 6n dinh sinh trudng cua mau
cay dudi anh huong BA.

O nong d6 thap 0,50 mg/L, BA chua du pha
v& vu thé ngon nén tdc d6 hinh thanh chdi nach
cham; khi tang lén 1,00 - 2,00 mg/L, BA kich
thich manh phéan chia té bao tai moé phan sinh bén,
nang hé s6 nhan tir 1,60 1én 4,20 ma khong giy
chdi bat thuong. Co ché nay lién quan dén viéc
BA lam giam ty 1¢ auxin/cytokinin ndi sinh, thuc
day phat trién ch01 nach [9]. Tuy nhién, vi xu
huéng s6 chdi van dang tang ¢ muc 2,00 mg/L,
nén can khao sat thém céc nong d cao hon trong

nghién ciru tiép theo dé xac dinh gidi han tdi da
trude khi xuat hién doc tinh cytokinin. Két qua
phu hop véi cac nghién cuu trén K. galanga dat
6,20 - 12,10 chdi/mau véi BA ~2,00 mg/L két
hop IBA [16], dat 13,00 chdi véi BA ~2,70 mg/L
[20], va trén K. parviflora ghi nhan hé s6 nhan
8,00 - 10,00 chdi & BA 2,00 - 4,00 mg/L [10].
Két qua hé sé nhan 4,20 thap hon mot s6 nghién
ctru két hop BA + auxin (6-13 chdi) trén cac loai
Kaempferia khac, cho thdy quy trinh hién tai chwa
phai 1a hoan chinh.

Bang 2. So choi trung binh/mau (%) va h¢ so nhan choi ciia cay Ngai
tai cac thoi diém sau nuéi cay

Nghiém | Noéng d6 BA 7 NSNC 14 NSNC 21 NSNC Hé s6 nhan
thire (mg/L) (%) (%) (%) chdi
1 0,50 0,80 £0,10* | 1,20+0,12° | 1,60 +0,15° 1,60°
2 1,00 1,30+0,15° | 1,80 +0,18" | 2,20 +0,20° 2,20°
3 1,50 1,80 +0,16° | 2,50+0,17° | 3.20+0,18° 3,20°
4 2,00 2,60+020% | 3.40+0.21Y | 420+0,22° 4207
Fiinn - 38,24 42,18 4532 -
p - value - < 0,001 < 0,001 < 0,001 -
CV (%) - 11,70 9,60 9,10 -

Ghi chu: Gia tri la trung binh + SE (n = 5 lap lai). Cdc gid tri c¢o chir cai superscript khdac nhau
trong cung mot cot khac biét co y nghia thong ké (kiem dinh Duncan, p < 0,05). Ftinh tai 21 NSNC =
45,32 (p < 0,001); CV% giam dan tur 11,70% (7 NSCN) xuong 9,10% (21 NSNC).

3.3. Anh hwéng ciia nong do BA dén chiéu
cao cda cay Ngai

Chiéu cao chdi tang theo nong do BA va thoi
gian nudi cdy, v6i khac biét y nghia thong ké (p <
0,05) tai 7 NSNC va 21 NSNC, nhung khong
khac biét 6 14 NSNC (Bang 3). Tai 7 NSNC,

chiéu cao dao dong tir 0,23 cm (NT1) dén 0,47
cm (cao nhat & NT3); tai 14 NSNC, chiéu cao
tang nhung khong ¢ sy khac biét y nghia thong
ké gitra cac nghiém thuc (dao dong 0,78-1,36
cm); dén 21 NSNC, chiéu cao dat cao nhit & NT4
(2,67 cm).

Bing 3. Chiéu cao chdi trung binh (cm) ciia cAy Ngii tai cic thoi diém sau nubi ciy

Nghiém thirc | Nong do BA (mg/L) | 7NSNC(%) | 14 NSNC (%) | 21 NSNC (%)
1 0,50 0,23 + 0,05 0,90 +0,10™ 1,09 £ 0,12
2 1,00 0,35 +0,06° 1,00 + 0,12 1,76 £ 0,15°
3 1,50 0,47 +0,07° 1,15+0,11™ 2,19 +0,14°
4 2,00 0,40 + 0,06 1,25+0,13™ 2,67 +0,18¢
Fiinh - 15,67 2,18 48,15
p - value - <0,01 > (0,05 < 0,001
CV (%) - 12,50 10,80 8,90

Ghi chu: Gia tri la trung binh = SE (n = 5 lap lai). Cac gid tri c¢o chir cai superscript khdac nhau
trong cung mot cot khdc biét co y nghia thong ké (kiem dinh Duncan, p < 0,05); ns: khong khdc biét y
nghia (p > 0,05). Ftinh tai 21 NSNC = 48,15 (p < 0,001); CV% giam tw 12,50% (7 NSNC) xuong

8,90% (21 NSNC).
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O giai doan som, anh huong cua BA chua
16 rét vé chiéu cao, nhung tir 14 - 21 NSNC,
nong d6 BA cao (1,50 - 2,00 mg/L) thic day
manh kéo dai t& bao va sinh trudéng chiéu cao
nho tuong tic cytokinin-auxin ndi sinh, ting
hoat dong md phan sinh dinh [13]. Xu hudng
nay khac voi mét sb loai ho Ging khac khi BA
cao thuong gy choi ngan Iun do uvu tién phan
chia t& bao ngang. Két qua twong tu duoc ghi
nhan & chi Kaempferia, nhu K. galanga v61 BA
2,00 - 4,00 mg/L cho chdi khoe dai 2,00 - 5,00
cm [15], trong khi & Zingiber officinale BA cao
(> 7,00 mg/L) thuong giam chiéu cao va gay bat
thuong [16]. Su khac biét nay c6 thé xuat phat tir
dic tinh di truyén cua chi Kaempferia, dap tng
tdt hon véi cytokinin ngoai sinh & muc trung
binh - cao. Trong giai doan nhan chdi, chi tiéu
chinh 14 s6 lwong chdi khoe; chiéu cao chi mang
tinh hd tro danh gia chat luong choi.

4. KET LUAN

Nghién ctu da danh giad anh hudng cia céac
néng d6 BA dén sy nhan nhanh chdi cdy Ngai
(Kaempferia sp. dia phuong tai Pong Théap). Trong
pham vi khao sat, méi truong MS bd sung 2,00
mg/L BA mang lai hiéu qua cao nhét v6i hé s6 nhan
chdi 4,20 chdi/mau va chiéu cao 2,67 cm sau 21
ngay. Ty 1& nhiém nam duoc kiém soat & muc thap.

Két qua cung cap co s ban dau cho viée xdy
dung quy trinh nhan giéng in vitro cdy Ngdi dia
phuong. Huéng nghién ciru tiép theo can khao sat
noéng d6 BA cao hon, bd sung auxin (IBA hodac
NAA), téi uu giai doan tao ré va thuan hoa cdy
con ngoai vuon wom nham hoan thién quy trinh
nhan gidng quy mé 16n.Hudng nghién ctru tiép
theo co thé tap trung vao viéc bo sung auxin (IBA
hodic NAA) dé nang cao hon nita hé s6 nhan chéi,
t61 uu giai doan tao ré va thuan hoa cdy con ngoai
vuron vom, nham hoan thién quy trinh nhan gidng
quy mo 16n cho cay Ngai.
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THE INFLUENCE OF THE BA (6 - BENZYL - ADENINE) CONCENTRATION TO In vitro

SHOOT MULTICATION OF Kaempferia sp.
Tran Thi Cam Tu', Ngo Phu Cuong', Le Thi Truc Phuong'
"Faculty of Agriculture, Natural Resources and Environment, Dong Thap University
Abstract

This study evaluated the effect of 6-benzyladenine (BA) concentration on in vitro shoot
multiplication of Kaempferia sp. (local ginger collected in Dong Thap province) to determine the
optimal BA level for clone selection and large-scale propagation. The experiment was arranged in a
completely randomized design with four treatments (MS medium supplemented with BA at 0.50,
1.00, 1.50, and 2.00 mg/L), three explants per treatment, and five replications. After 21 days of
culture, MS medium with 2.00 mg/L BA produced the highest number of shoots (4.20
shoots/explant) and tallest shoots (2.67 cm), followed by 1.50 mg/L (3.20 shoots; 2.19 c¢m), 1.00
mg/L (2.20 shoots; 1.76 cm), and the lowest at 0.50 mg/L (1.60 shoots; 1.09 cm). Fungal
contamination rate was low and stable, with no contamination observed at 1.00 - 1.50 mg/L BA. The
results contribute initial data for the local Kaempferia sp. gene pool in Vietnam.

Keywords: Kaempferia sp., ginger, 6-benzyladenine (BA), shoot

multiplication coefficient.
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