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NGHIEN CUU NHAN GIONG IN VITRO CAY KHOINHUNG
(ARDISIA SILVESTRIS PIT.) THONG QUA PHAT SINH CO QUAN TU MO SEO
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Tém tit - Khoi nhung (Ardisia silvestris Pit.) 1a loai cdy thude co
gid tri cao. Do d6, nghién ctru cdc phuong thirc nudi cly in vitro
khac nhau nhiam bao ton va phat trién bén viing loai cay nady la
cAn thiét. Muc tiéu nghién ciru 1a thiét 1ap quy trinh nhéan gidng in
vitro thong qua phat sinh co quan tir mé seo dya vao két qua khao
sat anh huong cua cac didu kién nuéi cdy. Két qua cho thiy cac
chat diéu hoa sinh truéng TDZ, BAP, NAA, IBA c6 anh huéng
tich cuc dén miu nudi cdy. Mot quy trinh nuéi cdy di duoc thiét
1ap v&i cac didu kién nhu sau: (1) Cam tng md seo tir doan than
non trén moi truong MS co ban; (2) tai sinh chdi tir md seo trén
moi truong voi 0,25 mg/L TDZ + 0,5 mg/L IBA; (3) nhan nhanh
chdi v4il,0 mg/L BAP; (4) tao ré trén méi trudng véi 0,75 mg/L
IBA; (5) cdy con in vitro c6 thé dugc huén luyén & diéu kién vuon
wom véi gia thé 1a hdn hop dét sét: dét cat: bot xo dira: phan hoai
muc (1:1:1:1).

Tir khoéa - Khoi nhung; nhan giong in vitro; phat sinh co quan tir
mo seo; nudi cay in vitro

1. Pat vin dé

Khoi nhung (4. silvestris), con c6 cac tén goi khac nhu
Khoi tia, Com ngudi ring, Pon tudng quan, 1a mot loai cay
bui, than gd, sdng lau nam thudc chi Ardisia, ho Pon nem
(Primulaceae). Loai nay dugc ghi nhan phan bé & Viét Nam
va Trung Qubc (Pao Hai Nam). O nuéc ta, cdy phan b rai
rac ¢ cac tinh nhu Lao Cai, Lang Son, Quang Ninh, Vinh
Phuc, Ha Tay, Hoa Binh, Ninh Binh, Thanh Hoa, Nghé An,
Quang Nam, Pa Ning [1, 2]. Trong y hoc ¢b truyén, Khoi
nhung duoc danh gia 1a vi thue quy. Cac bo phan cua cay,
thuong 14 va 1&, duoc sir dung dé diéu tri chimg bénh dau da
day do viém, chdng viém, giam dau [1]. Nhiéu nhom hop
chat co hoat tinh sinh hoc nhu alkaloids, flavonoids,
coumarins, tannins, anthocyanoids, carotenoids,
proanthocyanidins, saponins va anthraquinones da dugc
phat hién trong dich chiét tir 14 cay [3]. Hoat tinh khang oxy
hoa, khang khuin, chéng 16a hoa va bao vé t& bao
keratinocytes & ngudi cling da dugc quan sat qua cac nghién
clru gan day [4]. M6t sb san phdm nghién ctru dang vién nén
lam tir cao chiét cling da cho théy tac dung bao v¢ da day [5].
Tuy c6 ving phan b6 rong nhung sé lugng cay Khéi nhung
trong tw nhién hién nay van con han ché do kha nang tai sinh

Abstract - Ardisia silvestris Pit. is a high-value medicinal plant.
Therefore, it is necessary to establish various methods in vitro
culture for conserving and cultivating this species. The present
research aims to establish an in vitro propagation protocol through
organogenesis from callus, based on evaluating effects of different
culture conditions. The results showed that the plant growth
regulators (TDZ, BAP, NAA, and IBA) had a positive effect on the
cultured samples. A culture protocol was established under the
following conditions: (1) Callus induction from young stem
segments on basic MS medium; (2) Shoot regeneration from callus
on MS with 0.25 mg/L TDZ + 0.5 mg/L IBA; (3) Shoot
multiplication on MS with 1.0 mg/L BAP; (4) Root induction on MS
with 0.75 mg/L IBA; (5) In vitro plantlets can be acclimatized under
nursery conditions using a substrate mixture of clay soil, sandy soil,
coconut fiber powder, and decomposed organic fertilizer (1:1:1:1).

Key words - Ardisia silvestris; in vitro propagation; callus-
mediated organogenesis; in vitro culture

thip vi tic dong cua viéc khai thac qua mirc va cac diéu kién
moi truong bét loi [6]. N6 da dugc xép vao danh muc Sach
d6 Viét Nam (2007) véi muc d6 s& nguy cp va khuyén cao

“chi khai thac c6 mirc d6 han ché”. Trudc yéu cau bao ton
va phat trién bén ving loai cay thudc nay, trong nhiing ndm
gan day da co mdt s nghién ctru tai sinh va nhén giéng bang
ky thuat nudi cdy md véi nhimng két qua thanh cong budc
dau [7, 8, 13]. Cac nghién ctru nay chii yéu tai sinh cdy in
vitro thong qua hinh thirc phat sinh chdi tryc tiép tir mau cdy
ban dau 14 doan than mang chdi ngi. Cu thé, nghién ctru cia
Nguyén Vin Viét va cong su di cho thiy kha ning tai sinh
va nhan chdi trong méi trudng c6 bd sung BA va tao ré clia
chdi véi s c6 mat ciia NAA va IBA [13]. Sau d6, Poan Thi
Thu Huong va cong su [7] va Nguyen Van Toan Va cong su
[8] da thiét 1ap cac didu kién nudi ciy & cac mic nong dova
chat diéu hoa sinh truong khac nhau (vi du TDZ) dé nang
cao hi€u qua nhan chdi, tao ré va hoan thién quy trinh nhan
giéng in vitro [7, 8]. Bén canh chdi ngu, cac phoi soma hodc
md seo cd kha ning phat sinh phoi 1a nhitng ngudn vat ligu
c6 gia tri dé tai sinh chdi in vitro nhim ning cao hiéu qua
nhan chéi, duogc ap dung thanh cong & nhiéu loai cay thuc
vat. Tuy nhién, & loai Khoi nhung, kha ning nhan giéng theo
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cac phuong thirc tai sinh nay van chua duogc nghién ciru dy
du. Lan dau tién, nghién ctru cia Minh va cong sy da cho
thay, kha ning tai sinh chdi cia mo seo cam Umg tir mau 14
Khoi nhung trén méi truong nudi cdy bd sung TDZ két hop
véi NAA va TAA, nhung van chua dénh gia kha ning nhan
chdi va tao 1& ctia chdi tai sinh [9]. O mot loai khéc ctng chi,
Hua va cong sy d thiét 1ap duoc quy trinh tai sinh va nhan
choi thong qua mé seo lodi A. mamillata véi ngudn mau ban
dau 1a choi dinh [14]. Nhiing diéu nay thé hién tiém nang
clia phuong thirc nhan giéng thong qua mé seo ctia loai Khoi
nhung. Do d6, myc tiéu cua nghién ciru nay 1a thiét 1ap mot
quy trinh nhan glong thong qua phuong thirc tai sinh chdi tir
md seo v6i ngudn mau 1a doan than. Quy trinh dugce thiét lap
dua vao két qua nghién ctru anh hudng cac diéu kién nudi
cdy, tap trung vao anh hudng cua cac chét diéu hoa sinh
truong (TDZ, BAP, NAA, IBA) & cac bude tai sinh choi,
nhéan chdi, tao ré va huan luyén cay con.

2. Vit liéu va phwong phap nghién ciru
2.1. Vit liéu

Vit liéu 1a phén doan th@n non, khée manh ¢6 chiéu dai
khoang 20-30 ¢m tinh tir choi dinh (Hinh 1A) duoc thu thap
tir cac cdy Khoi nhung phan bo tai Khu bao ton thién nhién
Son Tra — Da Nang. Sau khi thu, mau dugc bao quan can
than va van chuyén v€ phong thi nghiém dé xu ly ¢ budce
tiép theo.

Hinh 1. Choi cdy Khoi nhung véi doan than non (4) va mé seo
cam ung tir mau doagn than (B). Thanh kich thudc = 2,0 cm

2.2. Phwong phdp nghién ciru

2.2.1. Khir tring mau ban dau va cam ieng mé seo

Doan than non duoc cét thanh cac doan ngén va rua
sach dudi voi nudc chay trong 60 phit, sau d6 ngam trong
dung dich xa phong loang khoang 25-30 phut va rira sach
lai du6i voi nude chay khoang 15 phut, cat thanh cac doan
méu ngan (dai khoang 5 cm) rdi chuyén vao trong ti ciy
vo trung. Khir tring doan than bang ethanol 70% trong
01 phut; sau d6 khir trung bang dung dich NaOCI 5% & cac
khoang thoi gian 4-10 phut; sau d6 mau duoc rira sach lai
bang nudc cat vo trang 03 1an, cét lat day 1 mm va cdy trén
mdi truong MS [10] c6 bd sung 30 g/L sucrose va 3 g/L
agar dé cam mg moé seo. Anh hudng cua thoi gian xur Iy
dén hiéu qua khir tring va cam Ung md seo da duge xac
dinh qua céc chi tiéu: ty 1& mau sach, ty 1¢ mau cam Ung
md seo, thoi gian cam Ung sau 4 tuin nudi cdy.

2.2.2. Tdi sinh chéi tir mé seo

Mo sgo cam ung tir doan than dugc tach thanh cac khéi
6 duong kinh khoang 3 mm va nudi cay trén moi trudng
MS c¢6 b6 sung TDZ (0,1; 0,25; 0,5 va 1,0 mg/L) phdi hop

voi IBA (0,3; 0,5; 0,7 va 1,0 mg/L). Anh hudng cua TDZ
va IBA dén kha nang tai sinh chdi tir mé seo dugc xac dinh
thong qua céc thong sé: thoi gian va ty 1¢ mau phat sinh
chdi (%), ddc diém hinh thai cta chdi sau 6 tuan nudi ciy.
2.2.3. Nhdn nhanh chéi in vitro

Cum chdi tai sinh tir md seo sau 6 tudn nudi cfiy dugc
tach ra thanh cac mau (3 mm) va nudi cdy trén moi trudng
MS ¢6 bd sung 0,5-2,0 mg/L BAP dé nhan nhanh choi. Anh
hudng cia BAP dén nang nhan nhanh chdi dugc xac dinh
thong qua cac chi tiéu: sd chdi/méiu, chidu cao chdi, sb
1a/chdi sau 4 thang nuodi cy.
2.24. Taoré

Céc chdi tai sinh khoe c6 chiéu cao tir 3-4 cm, 4-5 14
dugc tach ra tir cum chdi va nudi cdy trén moéi truong MS
¢6 bd sung riéng & IBA (0,1; 0,25; 0,5 va 0, 75 mg/L) va
NAA (0,1;0,25; 0,5 va 0,75 mg/L dé cam ung ré. Ngoaira,
chdi ciing dwoc nudi cdy trén moi trudng MS ¢ b sung
than hoat tinh véi cac muc 0,5; 1,0; 1,5 va 2,0 g/L; va moi
truong ¥4 MS va % MS dé khao sat kha ning tao ré. Anh
huong cua IBA, NAA, MS va than hoat tinh dén kha ning
tao r& dwoc danh gia thong qua cac chi tiéu: thoi gian chdi
bét dau hinh thanh ré, ty 16 chdi ra r&, s6 ré/chdi, chidu dai
1& sau 4 tudn nudi cdy.
2.2.5. Hudn luyén thich nghi ¢ vieon wom

Cay hoan chinh sau tao ré & trong binh nudi ciy duoc
cho thich nghi 15 ngay & vuon wom, sau d6 chuyén sang
cac ti bau uwom co kich thude (8x12 cm) c¢6 ¢6 chira hdn
hop céc hdn hop co chat voi ti 16: dat sét:dat cat (3:1); dat
sét: dat cat (2:1); dat sét: dat cat (1:1); dat sét: dét cat: phan
chudng muc (1:1:1); dat sét: dat cat: xo dira: phan chudng
muc (1:1:1:1). Dat sét sit dung 1a loai dét sét thu thap ¢ Khu
Bao ton thién nhién Son Tra-Da Ning. Cac tai bau uom
dugc phu bang ly nhwa trong sudt c6 15 théng khi trong cac
khoang thoi gian 7-20 ngay dé giit 4m giai doan dau, sau
d6 loai bo khéi tai bAu wom. Céc biu wom duoc tudi phun
dé giir 4m hang ngay. Anh hudng cia gia thé dén kha nang
thich nghi va sinh trudng ctia cdy duoc danh gia thong qua
ty 1€ cay séng, chiéu cao chdi, s6 la/cay, dac diém chdi sau
03 thang wom tr(“)ng. Qua trinh huin luyén dugc thuc hién
& didu kién vuon wom tai Khu Bao ton thién nhién Son Tra-
ba Nacmg & dd cao 150 m so v&i mat nude bién, nhiét do
khoang 25-32°C, d6 am khong khi 70-80%.
2.2.6. Chudn bi méi truong va diéu kién nudi cdy in vitro

Sau khi phéi tron day du cac thanh phan dinh dudng
[10] (hoa chét xuét xir tr Trung Quoc) va chit diéu hoa
sinh truong (hoa chat xuat x{r tir An Do), moi truong nuodi
cdy duoc diéu chinh gi trj pH=5,8 truéc khi phan phdi vao
binh nu6i va hip khir trang & diéu kién: 121°C, ap suét
1,0 atm va 20 phut. Cac mau sau khi cdy trén méi trudng
duogc duy tri & nhiét 46 25 + 2°C, chiéu sang b?mg dén
huynh quang véi cuong dd 3.000 lux va thoi gian chiéu
sang 12 gio/ngay.
2.2.7. B6 tri thi nghiém va xit Iy s6 liéu

O mdi thi nghiém nuéi cdy in vitro, mdi nghiém thirc
bao gdm 10-15 miu cdy v6i 3-5 mau/binh nudi. Mdi
nghiém thtrc dugc thyc hién ldp lai 03 lan. Riéng thi
nghiém khdo st kha nang tai sinh chdi tr md seo su dung
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30 mau/lan 1ap lai. Cac gia tri théng ké mo ta (gia tri trung
binh+dd 1éch chuén) cua cac chi tidu quan sat va sy khac
biét c6 y nghia giira cac nghi¢m thurc (theo phép phan tich
hau dinh Ducan’s test) dugc thuc hién béng ph?m mém SAS
v6i muc y nghia 0=0,05.

3. Két qua va thao luin
3.1. Anh hwong ciia thoi gian xiv Iy Javen dén hi¢u qud
khir tring va khd nag tdi sinh choi

Xir Iy dé loai bo cac vi sinh vét bam ¢ mau vat ban dau
1a budc quan trong dé tao ngudn mau nudi cdy vo trung. O
nghién ciru ndy, nhém tac gia lwa chon miu doan than non
vi mau it bi tap nhiém va kha ning cam ung phét sinh mo
seo ctia phan mo non thuong t6t hon so véi cac phan khac
(Hinh 1A). Mot s6 nghién ctru trudc day da st dung Javen
3% (w/w) hodc HgCl2 0,1% (w/w) dé khtr tring méu cdy
ban dau [7, 8]. Viéc lya chon cac tac nhan tuy thudc vao
tinh chét moi truong ciy me va loai mau su dung. Trong
nghién nay da st dung Javen 5% vai cac khoang thoi gian
xir 1y khac nhau. Két qua cho thay, khi thoi gian xur 1y ting
dan trong khoang 4-10 phut thi ty 16 mau sach c¢6 xu hudng
tang 1én vai ty 1& cao nhét (83,33%) ¢ 10 phut (Bang 1).
Bén canh d6, thoi gian xtr 1y cling anh huong dén kha ning
tai sinh mo seo. Thoi gian xtr Iy 8-10 pht da cho hi€u qua
cam ung mo s¢o tdt hon so véi cac mire con lai. Nhu vay,
xir Iy mau bang Javen 5% trong khoang 8-10 phiit c6 thé
gitp dat dugc ca muc ti€u khir trung va tai sinh md seo.
Hinh thai va ciu tric mé seo (mau xanh dam, cac khdi cau
nho) phat trién trén moi trudng nudi cdy MS cho thdy co
kha nang phat sinh co quan, tir d6 hinh thanh cay hoan
chinh (Hinh 1B).

Bdng 1. Hiéu qua khu trung voi Javen ¢
cdac mue thoi gian xir Iy khdc nhau

Thei gian Hiéu qua khir trung
Xt1y Ty 1¢ miu khong Ty 1é miu tii Thoi gian cam
(phit) nhiém (%) sinh (%) ng (ngay)
4 50,33 46,67 15
6 60,67 56,67 17
8 66,67 63,33 20
10 83,33 60,67 20

* Gid tri ty 16 la trung binh ciia ba lan IGp lai (n=3).
3.2. Anh huéng ciia TDZ va IBA dén khd ning tdi sinh
chéi tiv mé seo

Céc khéi md seo cam tmg tir doan than (Hinh 1B) da c6
nhiing phan tmg khéac nhau khi nudi trén moi trudong MS co
b6 sung TDZ két hop v6i IBA (Bang 2). Hau hét cac moi
trudong bd sung TDZ va IBA cac mé seo déu co phat sinh
chdi sau 6 tuan nudi cy; tuy nhién mirc do phat sinh 1a khac
nhau giita cac nghiém thirc. Nghién ctru truéc dy cho thay
TDZ chi thé hién kha ning cam tng chdi khi két hop véi
auxin [9]. Két qua nghién ciru, ching té khi két hop véi mot
mirc nong d6 IBA nhit dinh, néu ting ndng d6 TDZ tir 0,25
dén 1,0 mg/L thi ty 1€ m6 seo tao chdi c6 xu hudng gidm dan
tir 44,44-55,55% dén 2,22-6,66%. Ty 1& tao chdi cao nhit &
ndng d6 0,25 mg/L TDZ va giam rd rét khi nong d6 TDZ tir
0,5 mg/L trd 1én, cac chdi hinh thanh chuyén tir mau xanh
dam sang mau hdng nhat (Bang 2). Tuy nhién, anh huéng
tao chdi cia TDZ chi thé hién khi két hop véi auxin [9]. Mot

xu huéng tuong tu cling duoc quan sat khi thay doi nong do
IBA ¢ cing mdt nong do TDZ, ty 1¢ mau tao chdi co xu
hudng giam dan khi ting dan nong do IBA trong mdi trudng
nuoi céy. Pién hinh & 0,25 mg/L TDZ, ty 1¢ mau tao chdi
giam 55,55% dén 44,44% khi tang nong do IBA tir 0,5 dén
2,0 mg/L, tuy nhién muc do gidm khong 16n so voi trudng
hop thay d6i ndng do TDZ. Piéu nay cho thiy vai trd quan
trong ctia TDZ trong cam tng chdi ¢ cay Khéi nhung. Vai
trd cia TDZ trong viéc cam tmg chdi ciing da dugc khang
dinh théng qua nghién ciru ciia Tran Ptic Minh va cong su
vGi cac mo seo tur 14; n6ng d6 1,0 mg/L TDZ da dugc su
dung dé cam tmg chdi tir dong mo seo nay [9]. Bén canh anh
hudng riéng 1¢, su két hgp TDZ va IBA ciing mang lai tac
dong dang ké dén cam g chdi tir mo seo. Kha ning cam
g chdi 6 xu huéng giam dan (tir 55,55% dén 2 ,22%) khi
tang dan nong d6 TDZ va IBA. Trong do, m6 seo thé hién ty
cam tg chdi tot nhat ¢ 0,25 mg/L TDZ +0,5-1,0 mg/L IBA
(Bang 2). Mic du phan tich thong ké khong thé hién su khac
biét c6 ¥ nghia giita moi truong bd sung 0,25 mg/L TDZ +
0,5 mg/L IBA va 0,25 mg/L TDZ + 1,0 mg/L IBA nhung
Vi gia tri ty 18 cao hon va trang thai choi tai sinh cho thiy
mdi trudng dau tién ¢ hidu qua tao chdi tét hon. Cac chdi
hinh thanh trén c4c méi trudng ndy ¢6 mau xanh dam, chdi
khoe manh (Hinh 2A). Trong nghién ciru trude day, Tran
Puc Minh va cong su di két hop TDZ véi IAA hoic NAA
& cac n6ng d6 khac nhau dé tao chdi tir mé seo cua 14 cay
Khéi nhung, véi ty 1¢ cam Gng ting cao khi IAA/NAA ¢
mirc 0,3-0,5 mg/L [9]. Két qua nghién ctru cho thiy, ngoai
IAA va NAA thi IBA ciing c6 anh huong den kha nang tai
sinh chdi tir mo seo & lodi cdy nay véi mic ndng do twong
duong; ddng thoi khang dinh vai trd cia ndm auxin nay dbi
v6i cam tmg chdi. O loai A. mamillata, 0,2 mg/L NAA ciing
da dugce st dung dé tang hiéu qua cam tmg chdi tir mé seo
khi két hop véi 0,4 mg/L forchlorfenuron [14].

Bing 2. Anh hudng ciia TDZ va 1BA dén khd nang tai sinh choi

tir mo seo sau 6 tuan nudi cay

Cht diéu hoa sinh truéng mg/L) Ty I¢ mAu tii  Hinh thai
TDZ IBA sinh choi (%) choi

0,5 55,55+3,84? Xanh dam

0,25 1,0 48,88+5,09®*  Xanh d4m

2,0 44,44+1,92>  Xanh nhat

0,5 11,10+5,09¢ Xanh nhat

0,5 1,0 8,88+1,92°  Hdng nhat

2,0 6,66+3,33%¢  Hong nhat

0,5 4,44+193¢  Hbdng nhat

1,0 1,0 6,66+3,33%¢  Hong nhat

2,0 2,22+41,92¢  Hbng nhat

* Cac chir cai khac nhpu (*b) trong cung mét cot thé hién su
sai khdc co y nghia thong ké voi gia tri p < 0,05 (n=3).
3.3. Anh hwéng ciia BAP dén khd ning nhén nhanh choi
Viéc xac dinh duge méi trudng ti wu dé nudi ciy nhan
nhanh chdi, 1am tang sé lwong chdi/méu, dong thoi cac chdi
déu dat chat luong tdt trudc khi chuyen sang moi truong
tao 1& va cdy hoan chinh 1a mét yéu cau can thiét trong quy
trinh nhan gidng in vitro [11]. Can ¢l c4c nghién ctru trude
day, nhom tac gia da su dung BAP, mot cytokinin dién
hinh, v6i cac murc néng d6 0,5-2,0 mg/L dé danh gia anh
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huéng ctia no dén kha ning nhan chdi tir cac chdi tai sinh.
Keét qua cho thay BAP c6 anh huong rd rang dén kha nang
nhan choi véi hi¢u qua nhan cao nhat & nong d6 1,0 mg/L

khong can thiét, thay vao d6 nong do auxin cao hon can
duoc duy tri trong moi truong nudi cay. Cac auxin co tac
dong thuc day su sinh truong va kéo gian cia te bao, ting

Hinh 2. Hinh thdi ciia cdc méu nudi cay/cdy ¢ cdc giai doan khéc nhau. A, Tai sinh choi tir mé seo trén méi trieong MS ¢6 b6 sung
0,25 mg/L TDZ + 0,5 mg/L IBA; B, Nhan nhanh chéi trén méi truong MS c6 bé sung 1,0 mg/L BAP; C-E, Chéi tao ré trén méi
truong MS tuwong img co bo sung 0,75 mg/L IBA (C), 0,75 mg/L NAA (D) va 1,5 g/L than hoat tinh (E); F, Cdy in vitro trudc khi vao
bau wom; G, Cay in vitro trong trong bau wom ¢ giai doan hudn luyén & viueon wom; H, Cdy giong in vitro sau 6 thdng wom trong.
Thanh kich thucc = 1,0 cm

(Bang 3). Cac chi ti€u theo ddi déu dat gia tri cao nhit &
nong do nay; ty 1¢ mAau cam ung 91 ,10%, s6 chéi/mau dat
8,2 chdi, chiéu cao chdi dat 5,42 cm, s6 14/chdi dat 8,86 sau
4 thang nudi ciy (Hinh 2B). Khi ting hodc giam nong do
BAP thi hi¢u qua nhan chdi c6 xu huéng giam xudng. Sy
hinh cum chdi ¢ diéu kién méi truong c6 BAP hoic
BAP+NAA ciing dd dugc bdo cdo & mot nghién ciru gan
day cua Nguyén Vian Toan va cong su. (2024); voi ty 1é
mau nhan chdi (89,22%) khong khac biét dang ké so véi
két qua nghién ctru [8]. O mot nghién ctru khac, méi truong
MS c6 bd sung két hop 1,0 mg/L BAP, 0,3 mg/L kinetin va
0,1 mg/L NAA da cho ty 1¢ tai sinh cao hon (99,31%) tir
mau ch01 bén [7]. Sy khac biét nay co thé do khac nhau vé
ngudn mau chdi tai sinh ban dau.

Bing 3. Anh hwéng ciia BAP dén kha nang nhan nhanh chéi sau
4 thang nuoi cay

BAP Ty 1¢ mau Sb Chiéu cao ST
(mg/L) tag UM Chéi/miu  chdi (cm) S6 1d/choi
choi (%)
0,5 64,44 4,80+0,53° 2,15+0,26° 5,42+0,59°
1,0 91,10 8,20+0,90* 5,42+0,65° 8,68+0,78%
1,5 88,88 6,40+£0,70°  3,84+0,46° 7,45+0,82
2,0 68,88 3,400,379 3,42+0,61° 5,54+0,61°

* Cdc chit cdi khac nhau (“ be-) trong ciing mét cot thé hién su

sai khac co y nghia thong ké voi gia tri p < 0,05 (n=30-45).

3.4. Anh hwéng ciia cc chit diéu hoa sinh truwéng va moi

trwong nudi cdy den khd nang tao rée

3.4.1. Anh huong ciia NAA va IBA dén kha ndng tao ré
Trong giai doan nhan chdi, ham lugng cytokinin

thuong cao hon so v6i auxin; tuy nhién, trong giai doan ra

ré, viée sit dung cytokinin trong mét so truong hop la

cudng cac qua trinh tong hop va trao ddi chat, kich thich
hinh thanh ré [12]. Trong nghién ctru nay, nhém tic gia da
khao sat anh hudng cia 2 loai auxin (IBA va NAA) 6 muc
nong do thap dén kha nang tao ré ctia chdi cay Khoi nhung.

O diéu kién c6 IBA, két qua cho thiy ty 1& 100% chdi
da cam tung ré sau khoang 14-15 ngay nudi ciy trén céc
madi truong khao sat (Bang 4). Khi nong d¢ IBA tang tur 0,1
dén 0,75 mg/L thi kha ning tao ré c6 xu huéng ting dan.
S6 luong r& tir 2,5 dén 3,75 ré/chdi, chiéu dai ré 1,69-2,22
cm. Kha ning tao ré t6t nhat & diéu kién 0,5-0,75 mg/L IBA
vé6i sb 18 dat 3,75 ré/choi, chiéu dai ré 2,22 cm sau 4 tuan
nudi cdy. R& khoe, c6 mau tring xanh, c6 nhiéu ré phuy, c6
d6 bam gdc than kha tét (Hinh 2C, F).

Bdng 4. Anh huong cua IBA dén kha nang tao ré sau
4 tudn nuéi cay

Kha niing tao ré

IBA -
(mg/L) r: ?T(f'g?}) S0 re/choi Crl::?clr:)a l siTnyhlig ?;.,t)
0,10 14 2,5040,38> 1,6940,19° 100
0,25 15 2,75+0,41° 1,93:021° 100
0,50 15 3,3040,50® 2,51+028 100
0,75 14 3,7540,56° 2,224024* 100

*Cadc chir cai khac (zhau (* ") trong cing mét cot thé hién sy sai
khac co y nghia thong ké voi gia tri p < 0,05 (n=30-45).

O diéu kién bd sung NAA, cac chdi di cam {mg tao ré
sau khoang 20-30 ngay nudi cdy voi va ty 1¢ cam tng 21-
100% sau 04 tuan (Bang 5). Tuong tu IBA, ting dan ndng
d6 NAA trong méi truong nudi cay da lam ting higu qua
cam tmg ré cua chdi, tuy nhién thoi gian tao ré dai hon va



ISSN 1859-1531 - TAP CHi KHOA HOC VA CONG NGHE - DAl HOC DA NANG, VOL. 23, NO. 7, 2025 91

ty 1¢ tao ré thap hon so véi IBA (Bang 4; Bang 5). Trong
d6, kha nang tao ré tot nhat ¢ diéu kién b sung 0,75 mg/L
NAA véi thoi gian cam g 1a 20 ngay; ty 1é mau cam tng
100%, hinh thanh 4,85 ré/chdi, chiéu dai r 2,58 cm sau 4
tuan nudi cdy. O diéu kién nay, r& phinh to, c6 mau tring
xanh, it r& phy, ré& d& dut giy, d6 bam vao than khong chic
chén (Hinh 2D). Trong sd cac auxin, NAA 1a chat tong hop
¢o6 hoat tinh manh so vdi IBA/IAA. Su c¢6 mét ¢6 cia nd
trong moi truong & nong do cao cb thé gay ra mot sd hicu
g khac thay vi kich thich sy kéo dai té bao binh thudng
dé tao ré, vi du nhu cam g phan chia té bao bat thudng,
gdy trc ché lignin hoa, ting hap thu nudc,... dan dén lam
cho duong kinh ré ting, gion va dé dut gy (hién tuong
thuy tinh hoa). Hién tuong tuong ty da duoc quan sat boi
Cui va cong su khi nudi cay tao ré cdy Broussonetia
papyrifera voi ndng 6 NAA 16n hon 0,8 mg/L [15].
Biing 5. Anh huong ciia NAA dén
kha nang tao ré sau 4 tuan nudi cay

Kha nang tao ré in vitro

NAA  Thoi gian a1y, Ty 18 phat
(mg/L) bit d?xugra ré  S6 r&/chbi Cl%li:n?;l ! zin'hpré
(ngay) (%)
0,10 30 0,25+0,04¢  0,24+0,03¢ 21
0,25 20 1,65+0,25¢  0,85+0,10° 75
0,50 20 3,85+0,58% 2.37+0,26° 100
0,75 20 4,85+0,73% 2,58+028* 100

* Cdc chit cai khac nhau (“ b) trong cing mot cot thé hién sy
sai khdc co y nghia thong ké voi gia tri p < 0,05 (n=30-45).

Su hinh thanh ré ctia chdi trén méi truong IBA va NAA
cho thay vai trd thuc diy ciia cac auxin nay doi véi qua
trinh tao ré cta cdy Khoi nhung. Tuy nhién, & cing mot
ndng do thi IBA c¢6 xu hudng kich thich tao r& sém hon so
v6i NAA, trong khi d6, s r&/chdi & méi trudng NAA cao
hon so véi IBA (Bang 4; Bang 5). Can c&r vao thoi gian
cam tng va chiéu dai r& thi méi truong co bd sung 0,75
mg/L IBA cho hiéu qua cam tng ré& tot hon so v6i NAA.
Poan Thi Thu Huong va cdng su. (2019) ciing da bao céo
vé hiéu qua tao ré cua IBA & ndng d6 0,5 mg/L, véi ty 1&
chdi tao ré dat 83,17%, s6 ré/chdi dat 3,53 ré [7]. Két qua
nghién ciru cho thiy, kha ning tao ré ¢ thé dugc ting lén
khi tang nong d6 IBA & miic 0,75 mg/L.

3.4.2. Anh huwéng ciia than hoat tinh va méi trieong MS dén
khad nang tao ré

Than hoat tinh thudng duge bd sung vao méi trudng
nudi ciy dé lam moi truong t6i hon; hip phu cac chét
khong mong mudn hodc cac chit bat lgi trong moi truong;
qua d6 thuc déy sy sinh truéng va phat trién ciia mo cdy.
Trong nghién ctru nay, da khao sat anh hudng cta than hoat
tinh & nong d6 0,5-2,0 mg/L dén hiéu qua cam ung ré in
vitro. Két qua cho thiy, viéc bd sung than hoat tinh vao moi
trudong nudi cay da anh huong tich cyc dén qua trinh hinh
thanh ré. Ty 1é chdi cam tng ré dat 100% véi v6i s6 ré/chdi
dat 3,50 ré (Bang 6) sau 12 ngay nudi cdy trén moi truong
bd sung 2 0 g/L than hoat tmh Ré hlnh thanh chic khoe,
c6 mau trang, ¢6 nhiéu ré phu ngin, c6 kha ning sinh
trudng t6t (Hinh 2E).

Bén canh than hoat tinh, cac khoang chét 1a thanh phﬁn

dinh dudng quan trong clia mdi trudng nudi cly. Moi truong
MS duogc phan loai 1a méi trudng giau dinh dudng cho nudi
cdy in vitro. Tuy nhién, viéc giam ham lugng dinh dudng
khoang nay trong méi truong nudi cdy nhung van duy tri
hoic tao ra dugc hidu qua tao ré t6t hon 1a diéu can thiét vi
n6 s& mang lai hiéu qua kinh té cho cic quy trinh nhéan giéng
tmg dung thuc tién. Trong nghién ctru nay, da so sanh hiéu
qua tao ré giita cdc mdi truong MS, 4 MS, ¥ MS. Két qua
cho thay, khi giam MS ¢ mitc % MS thi hiéu qua tao ré t6t
hon so véi MS day di. Thoi gian bat dau cam tmg 1a 10 ngay,
v6i ty 18 choi tao 1& dat 100% vi s6 ré/chdi dat dat 3,37 ré,

chiéu dai 1 4,73 cm (Bang 7). Ket qua tuong ty cliing duoc
bao cao trong mot nghién ctru gan day boi N guyén Vin Toan
va cong sy [8]. Ttr hiéu qua tao ré cua chdi in vitro trén céac
moi truong bd sung than hoat tinh va giam ham luong
khoang MS (Bang 6; Bang 7), cho thay viéc sir dung cac diéu
kién nay két hop v6i ndng d6 0,75 mg/L mg/L IBA (Bang 5)
c6 thé s& tao ra didu kién méi truong thich hop mang lai hi¢u
qua tao ré cao hon.

Bing 6. Anh huong ciia than hoat tinh dén
khd nang tao re sau 4 tuan nudi cay.

Than Kha niing tao ré in vitro
hoat tinh i oi C ox o a oi i v 16 pha
@L) iy SOy s v (%)
0,5 12 2,89+0,32°  2,05+0,23 100
1,0 12 2,2540,25>  2,25+0,25° 100
1,5 12 3,35+0,37*  2,95+0,32%® 100
2,0 12 3,50+0,39*  3,35+0,37* 100

Ghi chu: Cac chit cdi khd,c nhau (") trong cing mot cot thé hién
sw sai khdc co y nghia thong ké voi gia tri p < 0,05 (n=30-45).
Bing 7. Anh huong cia dinh duong MS dén
kha ndng tao ré sau 4 tuan nudi cay

Kha niing tao ré in vitro
Chiéu dai
reé (cm)

Moi
tredng Thoi gian ra
MS  rE(ngay)

Ty 18 phat

So ré/choi sinh ré (%)

MS 10 2,9140,44° 433£0,39® 100
15 MS 10 3,37+0,50°  4,73+0,23¢ 100
4 MS 12 2,60£0,39  4,09+0,37" 100

* Cac chir cai khac nhpu (*b) trong cung mét cot thé hién su
sai khdc co y nghia thong ké voi gia tri p < 0,05 (n=30-45).
3.5. Anh hwéng ciia gid thé dén kha nang thich nghi va
sinh trwong ciia cdy in vitro

Huén luyén cay o diéu kién vuon wom phu hop 1a giai
doan quan trong dé dam bao ty 16 cay song va kha nang
sinh truong vé sau cua cay. O giai doan ra bau, cay in vitro
rat d& bi mat nuée va nhay cam trude didu kién méi trudng
bén ngoai. Do d6, ngoai vié¢c duy tri do ém, nhiét do & muirc
thich hop thi gia thé wom trong 14 mot trong nhirng yéu t6
quan trong anh hudng dén thich nghi va kha nang sinh
truong thanh cay gidng. Do d6, gia thé dugc lua chon vira
1a noi cung cap dinh dudng, duy tri d6 am vira 1a moi
truong c6 cau trac phi hop dé hé ré c6 thé thich nghi. Trong
nghién ciru nay, da str dung cac hon hop gia thé khac nhau
dua trén hai thanh phan chinh 1a dét sét va dat cat dé huén
luyén cay. Két qua cho thdy, cac loai gia thé sir dung da
anh huong dén thich nghi cua cay (Bang 8).



92 V& Chau Tuén, Vi Béc Hoang, Tra Thanh Lin, Ngé Thi Van Héng, Tran Quang Dan

Bing 8. Anh hudng ciia gic thé dén kha néng thich nghi va
sinh truong cua cdy in vitro sau 6 thang ¢ diéu kién vuon wom

Ty 1§ cayKha nang sinh truéng cia cay in vitre

Gid thé song s6t Chidu cao Tinh trang
%) As 6 14/chbi
(% choi (cm) thé choi
bat sét: dat cat 6025  8.06:0.48 4.01+0.20¢ Sinh truong

(3:1) ’ HDEDAET UL cham

Dit sét: dat cat be p Sinh truong
2:1) 62,50 8,62+0,51° 4,98+0,45 Khé

bat set:. dat cat 8533 0.56£0.57" 5.06+0,46" Sinh trlfong
(1:1) kha

Dt sét: dat cat:

phan chudng hoai 90,75  9,23+0,55" 6,560,600 SN Uong
tot
muc (1:1:1)
Dit sét: dét cat: Sinh truen.
bot xordira: phan 93,50 12,72+0,76° 6,53+0,59* > HOE

hoai muc (1:1:1:1)

* Cdc chit cai khac nhau (“ b) trong cing mot cot thé hién su
sai khac co y nghia thong ké voi gia tri p < 0,05 (n=30-45).

Trén céc co chat chi c6 phdi hop gitra dat sét va dat cat
theo ti 1¢ gidm sét dén can bang ty 1¢ sét va cat (tir ty 1¢ 3:1
dén 1:1), kha nang song clia cdy tang dan tir 60,25 dén
62,5% sau 4 tudn vom trong Khi giam ty 1 dat sét va cat
bang viéc bd sung phan chudng hodc phan chudng két hop
v6i myn dira thi ty 18 song c¢6 xu hudng cao hon, tir 90,75
dén 93,5%. Cay con in vitro khi dugc trong trén co chat dat
sét: dat cat: bot xo dira: phén hoai myc (1:1:1:1) cho thay
kha nang thich nghi tdt voi ty 1¢ song sOt cao nhat (93,5%)
(Hinh 2F). Nhirng cay song van tiép tuc sinh truéng ¢ cac
didu kién khao sat v6i kha nang sinh truéng theo mot xu
hudng twong tu. Céc chi tiéu phan anh sinh truéng nhu sb
1a/chdi, chiéu cao chdi dat gia tri cao nhat & hdn hop co
chat dat sét: dat cat: bot xo dira: phan hoai muc (1:1:1:1)
(Hinh 2H). Cay c6 dau hiéu sinh truong t6t, 14 xanh c6
nhung tia nhu 14 cdy ¢ ngoai ty nhién. Ngoai gia thé ¢ trén,
mot hon hop gia thé khac gdom 50% dat ting B + 50% dat
cat vang ciing c6 thé sir dung dé wom cay [7].

4. Két luan

Tir két qua nghién ctru cho thiy, cac yéu td khao sat di co
anh huéng theo nhitng cach khac nhau, phu thudce vao ndng
do, dén cac giai doan cam tng mo seo, nhan chéi, tao ré va
thich nghi cta cdy in vitro. Vi ngudn mau ban dau 1a doan
than non, nhimg cdy giéng in vitro c6 thé dugc tao ra theo
phuong thirc phdt sinh co' quan tir mé seo. Can cr vao diéu
kién tot nhat & mdi giai doan, mdt quy trinh nhan glong invitro
duoc thiét 1ap véi cac thong sb didu kién nudi cay nhur sau:

- Mau doan than non dugc lya chon 1am mau cay ban dau;

- Khir tring mau bang dung dich Javen 5% trong 10
phut va cam ung mo seo trén mai truong MS;

- Tai sinh chdi tir md seo trén moi truong MS c¢6 bd
sung 0,25 mg/L TDZ + 0,5 mg/L IBA;

- Nhan nhanh chdi in vitro trén méi truong MS c6 bd
sung 1,0 mg/L BAP;

- Tao r& trén moi trudng MS ¢6 bd sung 0,75 mg/L IBA;

- Cay con in vitro c6 th~é duoc hqén luyép & didu kién
vuon wom vai gia the 1a hon hop dat sét: dat cat: bot xo
dira: phén hoai muc (1'1'1'1)

Quy trinh nhan glong in vitro dugc thiét 1ap co thé ing
dung dé tao ngudn gidng in vitro d&am bao chit luong.

L1 cam on: Tac gia chan thanh cam on sy tai trg kinh phi
thuc hién nghién ctru nay tr nhiém vu NCKH cap Thanh
phé Pa Nang nam 2021 v6i tén dé tai “Nghién ctru bao ton
va phat trién nguon gen cay Khoi nhung (Ardisia silvestris
Pit.) tai Khu bao ton thién nhién Son Tra, Tp. Da Nang”.
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