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NGHIEN CUU TAI SINH CAY XOAN TA (Melia azedarach L.)
TU MO NOQI NHU TRONG PIEU KIEN NUOI CAY in vitro

Khuat Thi Hai Ninh', Nguyén Thi Tho'1, Nguyén Danh Minh',
Nguyén Vin Vié}tl, Bui Vin Thz'ingl, Hoang Pan’.

"Trieong Pai hoe Lam nghiép
’Céng ty Co phan Binh Dién - Ninh Binh

TOM TAT

Xoan ta (Melia azedarach L.) 1a loai cay 1am nghiép da myc dich c6 gié tri kinh té va sinh thai cao, tuy nhién cac
glong hién c6 con han ché vé nang suét, chit lugng go va kha nang chdng chiu. Nghién ctru nay nham xdy dung
hé thong tai sinh cdy Xoan ta tir md ndi nhii trong diéu kién nudi cdy in vitro 1am co s& cho tao gidng da boi. Két
qua cho thdy moi truong Murashige and Skoog (MS) bd sung 1,0 mg/l BAP va 2,0 mg/l IAA 1a thich hop nhit
cho cam ting moé seo, véi ty 16 mau tao md seo dat 42,22%. Tai sinh chdi dat hiéu qua cao nhét trén moi truong
MS + 1,0 mg/l BAP + 0,2 mg/l NAA, vdi ty 18 tai sinh 88,9% va trung binh 18,22 chdi/mau. Nhan nhanh chdi
trén moi truong MS bd sung 1,0 mg/l BAP + 0,2 mg/l kinetin + 0,1 mg/l NAA, cho ty 1€ tao cum chdi 95,56%,
hé s6 nhan 3,82 14n, sé chdi hitu hiéu 5,67 chdi/miu va chiéu cao chdi trung binh 3,47 cm. M4i truong ra 1& thich
hop 1a MS + 1,5 mg/l IBA, véi ty 16 ra ré dat 91,11%, trung binh 4,5 r&/chdi va chiéu dai ré 3,44 cm. Gia thé ra
ngdi tdi wu gdbm 50% dit ting B + 25% trdu hun + 25% xo dira xay, cho ty 1& cdy sdng dat 91,11% va sinh
truong t6t. Két qua nghién ciru gop phan hoan thién quy trinh tai sinh ciy Xoan ta tir mé ndi nhii, tao ngudn vét
liéu phuc vu cac nghién ciru tiép theo vé da boi hoa va chon gidng cay 1am nghiép.

Tir khéa: Cay tam boi, nhan nhanh chdi, nudi cdy ndi nhii, Xoan ta.

STABLISHMENT OF AN in vitro REGENERATION SYSTEM FOR Melia azedarach L.
FROM ENDOSPERM EXPLANTS
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Melia azedarach L. is a multipurpose forest tree species of considerable economic and ecological importance.
However, the currently available planting materials remain limited in terms of productivity, wood quality, and
stress tolerance. This study aimed to establish an in vitro regeneration system for M. azedarach from endosperm
explants as a foundation for triploid breeding. The results showed that Murashige and Skoog (MS) medium
supplemented with 1.0 mg/l 6 - benzylaminopurine (BAP) and 2.0 mg/l indole-3 - acetic acid (IAA) was the
most suitable for callus induction, resulting in a callus induction rate of 42.22%. The highest shoot regeneration
efficiency was achieved on MS medium containing 1.0 mg/l BAP and 0.2 mg/l a-naphthaleneacetic acid (NAA),
with a regeneration rate of 88.9% and an average of 18.22 shoots per explant. Shoot multiplication was most
effective on MS medium supplemented with 1.0 mg/l BAP, 0.2 mg/l kinetin, and 0.1 mg/l NAA, producing a
shoot cluster formation rate of 95.56%, a multiplication coefficient of 3.82, an average of 5.67 usable shoots per
explant, and a mean shoot height of 3.47 cm. Rooting was optimal on MS medium supplemented with 1.5 mg/I
indole-3 - butyric acid (IBA), yielding a rooting rate of 91.11%, an average of 4.5 roots per shoot, and a mean
root length of 3.44 cm. The most suitable acclimatization substrate consisted of 50% subsoil (B-horizon soil),
25% carbonized rice husk, and 25% ground coconut coir, resulting in a survival rate of 91.11% and vigorous
plant growth. These findings contribute to the establishment of an efficient regeneration protocol for M.
azedarach from endosperm explants, providing a valuable source of plant materials for subsequent studies on
polyploid induction and forest tree breeding.

Keywords: Endosperm culture, Melia azedarach L., shoot proliferation, triploid plants.
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I. PAT VAN DE

Xoan ta (Melia azedarach L.) 1a loai cay gd ban
dia phan bd rong ¢ khu vuc chau A, trong d6 c6
Viét Nam. Day 1a loai cdy sinh trudng tuong ddi
nhanh, g6 Xoan ta thudc gb nhom V, c6 15i mau
hdéng hay ndu nhat, dic xam tring; gd nhe,
mém, d& gia cong. GO Xoan ta sau khi ngdm
kha bén, khé bi mbi mot nén thuong duge ding
trong xay dung, trang tri ndi that va diéu khic...
Than va cti Xoan ta cung cip mot lugng nhiét
16n. Cay Xoan trong sau khoang 5 - 6 niam 1a ¢6
thé thu hoach, néu trong iy gd 16n thi kéo dai
tor 8 - 10 nam. Dac bi¢t, cay Xoan cd kha ning
tai sinh (moc lai tur géc cli da thu hoach cay) tir
3 - 4 lan. Vi dac diém sinh hoc nhu vay, cling
nhu gia tri st dung vé nhidu mit nén Xoan ta la
lodi cdy trong 1am nghiép c6 tiém niang phat
trién rong rai (Trinh Hién Mai, 2018). Tuy
nhién, cong tic chon gidng va nhan giéng Xoan
ta hién nay con han ché; ngudn giéng chu yéu
duoc tao tir hat nén tdn tai sy bién di 16n giira
céc ca thé vé sinh truong, hinh thai va mot sb
dic tinh kinh té. Viéc tao ra cac nguén vat liéu
di truyén moi, ddng nhat va c6 tiém nang cai
thién cac tinh trang mong mudn 1a yéu cau can
thiét nhim nang cao hiéu qua sir dung loai cay
nay trong san xuét lam nghiép.

Ung dung cong nghé sinh hoc dé tao ra gidng
cay tam bgi (3n) 12 mdt trong nhitng hudéng di
trién vong, bai thé tam boi thuong co déc tinh
hinh thai troi, sinh trudng nhanh, ning suat sinh
khéi cao. Viée sir dung ndi nhii lam vat liéu
khoi dau cho quy trinh nudi cdy mé té bao thuc
vat mo ra huong tiép can truc tiép va hiéu qua
dé tao ra cdy tam boi. Trén thé gidi, tao gidng
cdy tam bdi bing nudi cdy ndi nhii dd thanh
cong trén mot s6 loai cay trong (Bhojwani, S.S.,
Razdan, M.K., 1983; Chaturvedi et al, 2002;
Elsevier B.V, 2017; Gui Y. et al., 1993; Nakano
A. et al., 2025; Razdan Tiku, A. et al., 2014; Sun
etal.,2011; Tang et al., 2024; Thomas T.D et al.,
2000; Tian L.T et al., 2012). Tai Viét Nam, da c6
nghién ctru budc du vé tai sinh cdy Xoan ta tir
ndi nhil (Bui Van Thang et al., 2018), tuy nhién
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ngu?)n vét liéu chua duoc chon loc nén con han
ché trong dinh hudng tao gidng chét lugng cao.
Do vay, st dung nguén vat liéu da qua chon loc
dit ra yéu cau xdy dung mot hé théng tai sinh on
dinh va hi€u qua. “Nghién ctru tai sinh cdy Xoan
ta (Melia azedarach L.) tir md ndi nhii trong didu
kién nudi cdy in vitro”dugc thyc hién nhu budc
di dau tién va c6 y nghia nén tang, nhim hoan
thién quy trinh tai sinh cay tir ndi nhii, tao ngudn
vat liéu phuc vu cac nghién cuu tiép theo vé tao
gidng cay Xoan ta tam boi chat lugng cao.

II. PHUONG PHAP NGHIEN CUU
2.1. Pbi twong, vat liéu va dia diém nghién ciru

- Péi tugng nghién ciru: loai cdy Xoan ta (Melia
azedarach L.).

- Vit liéu nghién ciru: Hat gidng cdy Xoan ta
(Melia azedarach L.) thu hai tr cay trdi (ky hi¢u
la HB3) dugc chon tor xa Hoa Son - huyén
Luong Son - tinh Hoa Binh (nay thudc xa Luong
Son - tinh Phtt Tho) do nhém tac gia thuc hién.

- Pia diém nghién ctu: Nghién ciu dugc tién
hanh tai phong thi nghiém Vién Cong nghé Sinh
hoc Lam nghiép - Truong Pai hoc Lam nghiép.

2.2. Phuwong phap bd tri thi nghiém

Céc c~6ng thire thi nghiém duge bd tri 3 1an lap,
30 mau/lap.

Céc giai doan nudi cdy trong diéu kién:

-S4 gio chiéu sang trong ngay: 10 h/ngay.

- Cuong do anh sang 2.000 - 3.000 lux.

- Nhiét d6 phong nudi 25 +2°C.

2.2.1. Phwong phdp nghién dnh hwong cua
chit diéu hoa sinh truéng dén khi ning cim
wng tgo mo seo tir ndi nhii (thi nghiém 1)

- Vit liéu nghién curu: La qua Xoan ta dugc thu
thap trén ciy trdi. Qua dugc dua vé phong thi
nghiém duoc st dung lam vat li¢u tach md ndi
nhil nudi cdy ngay hodc dugc bao quan trong
ngan mat tu lanh (4 - 8°C) trong vong 2 tudn sau
thu hai.
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- Phuong phap thi nghiém:

+ Khtr tring mau theo céc bude sau: bude 1 -
ria sach qua Xoan ta bing nudc xa phong
loang, sau d6 rtra sach dudi voi nude sach; budc
2 - thao tac trong box cdy vo trung, khir tring
qua bang HgCl, trong 10 phut, cudi cing trang
sach mau bang nudc cit vo tring (3 - 4 lan).
Qua Xoan ta non da khr truing dugc st dung dé
tach hat ldy mé noi nhil.

+ Dung ludi dao md vo tring bd doc qua Xoan
ta, tach ldy hat non, cit bo 1/2 hat phan dau phoi
dé loai bo hoan toan phdi (mau xanh) va phan
con lai cua hat (ndi nhil) cdy 1én méi trudng tao
md seo Murashige and Skoog (MS) + 20 g/l
sucrose + 7 g/l agar két hop cac chat diéu hoa
sinh truéong khac nhau 1 va 1.5 mg/l
6 - Benzylaminopurine (BAP) két hop véi 1; 2;
3 va 4 mg/l Indole-3 - acetic acid (IAA) pH moi
truong 5,8, voi cong thirc dbi ching 14 MS bd
sung 1 mg/l BAP + 2 mg/l a-Naphthalene acetic
acid (NAA) 1a cong thirc tot nhét tao mo seo tir
ndi nhii cho cdy Xoan da dugc nghién cuu badi
Bui Van Thang va dong tac gia (2018).

- Thu thap s6 liéu: Sau 10 tudn nudi cdy, s mau
cam Ung tao mo sego, chét luong mo seo (Tét:
Mau xanh nhat, mém, xép, TB: Mau Tréng, hoi
clng, x4u: Mau nau hoic den, ctng).

2.2.2. Phwong phdp nghién ciru dnh hwong
chat diéu hoa sinh truong dén khd ndng tdi
sinh choi tir mo seo (thi nghiém 2)

- Vit liéu thi nghiém: Céc khbi mé seo dugc tao
ra tt mo6 ndi nhii & thi nghiém 1. Tiép tuc nhan
mo seo trén moi trudng tdt nhit & thi nghiém 1
qua 2 - 3 chu ky sau dé cdy chuyén sang moi
truong tai sinh chdi.

- B4 tri thi nghiém: Cac mé seo dé nguyén hoic
cit nho ra thanh 2 - 3 phan (néu kich thudc khdi
md seo 16n hon 1 ecm) cdy trén méi trudng tai
sinh chdi MS + 30 g/l sucrose + 7 g/l agar, bd
sung thém cac chit diéu hoa sinh truong BAP
0.3; 0,5; 1,0; 1,5 mg/l) két hop voi NAA
(0,2 mg/l) hodc Thidiazuron (TDZ) (0,2 mg/l).

- Thu théap sb liéu: Thu thap sb liéu sau 10 tuan
nudi cdy, ty 16 md seo cam ung tao chdi, Sb

chdi tai sinh/m3u tai sinh, chit luong chdi
(Chdi tbt c6 mau xanh tuoi, khong bi ta hay
vang, chdi map khong bi thuy tinh héa hay bién
dang; chdi c¢o chat luong trung binh c¢6 mau
xanh nhat dén xanh vang, chdi manh, hoi cong,
mot sb chdi co hién tuong thay tinh hoa nhe &
phan gbc. Chdi x4u c6 mau vang nhat hoic
nau, phan gdc hay dau 14 bi ta; chéi mém yéu,
dé& gay, thuy tinh hoa).

2.2.3. Nghién ciru dnh hwéng cia chit diéu
hoa sinh trwong dén khd ndng nhdn nhanh
choi (thi nghiém 3)

- Vat liéu thi nghiém: Cac cum chdi duoc hinh
thanh tir thi nghiém 2.

- B tri thi nghiém: Cac cum chdi hinh thanh
(4 chdi/cum) dugc cdy chuyén sang méi truong
nhan nhanh MS + 30 g/l sucrose + 7 g/l agar, bd
sung thém cac chit diéu hoa sinh truong BAP
(0,3; 0,5; 1; 1,5 mg/l) két hop voi Kinetin (0,2 mg/l)
hodac NAA (0,1 mg/l).

- Thu thap sd liéu: Thu thap sé liéu sau 3 tuan
nudi cdy vé sé miu tao cum chdi (nhiing mau
phat sinh thém chdi mai), sé chdi méi phat sinh
(dé xac dinh hé sd nhan chdi), s chdi hitu hiéu
(chéi ¢6 chiéu cao tir 2 cm), chiéu cao chdi va
chét luong chdi.

2.2.4. Nghién ciru anh hwéng cia chit diéu
hoa sinh truéng dén kha néing ra ré ciia choi
in vitro (thi nghiém 4)

- Vat liéu thi nghiém: Céc chdi hiru hiéu co6
chiéu cao tir 2,5 - 3,5 cm dugc hinh thanh tir thi
nghiém 3.

- B4 tri thi nghiém: Céc chdi hitu hiéu c6 chiéu
cao tir 2,5 - 3,5 cm duge cdy chuyén sang moi
trudng tao ré MS + 30 g/l sucrose + 7 g/l agar +
0,5 g/l than hoat tinh, b6 sung thém cac chat
didu hoa sinh truong & mot sé ndng do khac
nhau 0,5; 1; 1,5; 2 mg/l Indole-3 - butyric acid
(IBA) hodc 0,5; 1; 1,5; 2 mg/l NAA.

- Thu thap sd liéu: Thu thap sé liéu sau 3 tuan
nuoi céy, sb choi ra ré, sd ré/chdi, chiéu dai ré,
chét luong r& (R& ¢o chit luong tot 6 mau tring
nga dén tring sang, phan nhanh déu, ré map. R&
trung binh thudong c6 mau tring hoi nga hoic
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vang nhat, r¢ manh. R¢ xau c6 mau vang nau
hodc nau sam, ngan, manh).

2.2.5. Nghién civru dnh hwong cia logi gid thé

dén khd ndng séng, sinh trudng cia cdy mo
giai doan vwon wom (thi nghiém 5)

- Vat liéu thi nghiém: Cac cdy mo6 dugc tao ra &
thi nghiém 4.

- B4 tri thi nghiém: Céc binh cdy mé duoc huan
luyén 2 tuan trong di€u kién c6 anh sang tan xa
deé cay dan thich nghi véi diéu kién tu nhién
trude khi lay cay ra khoi binh.

Sau thoi gian hudn luyén, cdy duoc ria dudi voi
nudce sach dé loai bd agar va cay vao bau da
chuan bi san céc loai gia thé (GT) khac nhau:

GT1: 100% la dat ting B sang ky.
GT2: 75% dét tang B sang k§ va 25% trau hun.
GT3: 75% dét tang B + 25% xo dira xay.

GT4: 50% dat ting B +25% trau hun+25% xo
dura xay.

- Thu thap s liéu: S6 liéu thu thap sau 1 thang
trdng cdy mo ngoai vuon uom ve sd cdy sdng,
tang truong chiéu cao cdy va chat lucmg cay
(cay t6t c6 mau xanh tuoi, 14 phat trién day du,
khong bi vang; than ciing cap. Cay trung binh
¢6 mau xanh nhat dén xanh vang, 14 hoi nho
hodc c6 vai la gia bi Ga; than manh hodc hoi
cong. Cdy x4u thuong c6 mau vang ta hoic nau,
14 héo; than coi coc, mém yéu).

2.3. Phwong phap xir Iy s6 liéu

- So sanh giira cac cong thirc thi nghiém vé ty 1é
mau tao mo seo, ty 1&é mau tai sinh choi, ty 1&
mau tao cum choi, ty 1& chdi ra ré bang tiéu
chudn khi binh phuong (3%).

- So sanh giita cac cong thuc thi nghiém vé
chiéu cao choi, sd choi, chiéu dai ré va sb luong
ré/cay bang phan tich phuong sai mot nhan to.

- So sanh su sai khac gilta cac cong thirc thi
nghiém bang phuong phap LSD (Least Significant
Difference) & muc y nghia a = 0,05.

- 86 liéu dugc xir ly bang phan mém SPSS va
phan mém Excel (Nguyén Hai Tuat, Nguyen
Trong Binh, 2005).
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III. KET QUA VA THAO LUAN

3.1. Két qua anh hwomg ciia chit diéu hoa
sinh trwéng den kha nang cam @ng tao mo
seo tir ndi nhii

Két qua cam ung tao mo seo tir ndi nhii duoc
thé hién ¢ bang 1.

Bang 1. K&t qua anh hudng cua chat dicu hoa
sinh truong dén kha nang cam ing mo seo
tor ndi nhii (sau 10 tuan nuoi cay)

Ky hiéu| BAP IAA Tfa':;" :“2” | i:itg
CTTN | (mgll) (mgll) B | e
BC |1 mg/IBAP +2mg/INAA| 36,67 Tét
St 1,0 1,0 18,89 )
S2 1.0 2,0 42,22 Tét
S3 1,0 3,0 22,22 ™
S4 1,0 4,0 15,56 ™
S5 1.5 1,0 13,33 X4u
S6 1.5 2,0 16,67 X4u
S7 1,5 3,0 14,44 B
S8 1,5 4,0 7,78 X4u
Trung binh 13,06

Sig <0,05

Két qua thi nghiém & bang 1 cho thiy su két
hop ndng d6 BAP va IAA c6 anh hudng rd rét
dén kha nang cam Gmg mé seo, v4i mirc y nghia
thng ké sig < 0,05. Trong d6, cong thic ddi
chung str dung 1 mg/l BAP + 2 mg/l NAA,
dugc ké thira tir nghién ctru cua Bui Van Thang
va ddng tac gia (2018), 1a cong thic da duoc
xac dinh téi vu cho cam ung md seo tir ndi nhil
cay Xoan ta vai ty 1€ tao mo seo dat 55,9%. Khi
ap dung cong thic nay trén dbi tuong nghién
ctru hién tai, ty 16 miu tao md seo chi dat
36,67%, md sco c6 dic diém tdt, mau xanh nhat,
mém, xép va sinh truong 4n dinh ¢6 thé do khac
biét do dac diém di truyén ciia mau nudi cy.
Két qua nay twong duong vdi cong thirc BAP
1,0 mg/l + IAA 2,0 mg/l (S2), cho ty 1é mau tao
mo seo 42,22% va chét luong mo seo tdt nhét
trong cac cong thuc thu nghiém. Su tuong ddng
vé hiéu qua giira hai cong thirc cho thiy IAA &
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ndng do 2,0 mg/l ¢o thé thay thé cho NAA trong
viéc kich thich hinh thanh mé seo, dong thoi
van duy tri duoc hoat tinh sinh trudéng cua mo.
Tuy nhién, khi ting ndng d6 IAA 1én 3,0 va 4,0
mg/l hodc ting BAP 1én 1,5 mg/l, ty 1&é mau tao
mod seo giam rd rét, mo seo co6 xu hudng hoda
niu va thoai héa. Khi ting ndng do BAP va
IAA, ty 1é miu tao mo seo c6 xu hudng giam,
co thé do sy thay ddi ty 1& can bang giiia
cytokinin va auxin trong moi trudng nudi cdy.

Sy thay ddi nay anh hudéng dén qua trinh phan
chia, biét héa va duy tri trang thai phan phan
hoa cua té bao; trong truong hop ndng do chat
diéu hoa sinh trudong qua cao cé thé gy stress
sinh ly, l[am gidm kha nang cam tng mod seo
cia mau nudi cdy (Skoog, Miller, 1957; George
et al.,2008).

Nhu vay, cong thic BAP 1,0 mg/l + IAA 2,0
mg/l (S2) 1a phi hop dé tai sinh mé seo tir noi
nhii cta cay trdi HB3 (hinh 1).

Hinh 1. Qua trinh cam g tao md seo tir ndi nhii Xoan ta

(Ghi chu: A: M6 seo tdi sinh tic nhdi nhii trén méi truong S2, B: Mo seo tdi sinh tir ni nhii trén moi truong DC,

C: M6 seo tdi sinh trén méi truong S8).
3.2. Két qua anh hwéng chét diéu hoa sinh
trwong dén kha ning tai sinh chéi tir mo seo.

Cac mo6 seo dugce tao ra tor md ndi nhil tiep tuc
dugc nhéan I1én qua 3 - 4 chu ky, sau d6 cac khoi

md seo dugc cay chuyén sang mdi truong tai
sinh chdi. Két qua the hién ¢ bang 2.

Bang 2. Két qua anh hudng cta chét didu hoa sinh truong
dén kha nang tai sinh chdi tir mo seo ndi nhil (sau 10 tudn nudi ciy)

"G | BAPman | NAaman [TDZ(men| JNE TS |50 CRITIImAN  ChA Home
TS1 0,3 - - 52,2 8,58 B
TS2 0,5 - - 61,1 6,23 Tét
TS3 1,0 - - 60,0 5,53 T8
TS4 1,5 - - 46,7 4,93 B
TS5 0,3 0,2 - 75,6 13,23 Tét
TS6 0,5 0,2 - 80,0 14,55 Tét
TS7 1,0 0,2 - 88,9 18,22 Tét
TS8 1,5 0,2 - 74,4 16,74 Tét
TS9 0,3 - 0,2 16,7 2,22 Xau
TS10 0,5 - 0,2 25,6 3,52 B
TS11 1,0 - 0,2 16,7 2,63 Xau
TS12 1,5 - 0,2 13,3 2,25 Xau

Sig <0,05 <0,05

Lsq 1,12
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Két qua trinh bay & bang 2 cho thdy anh hudng
rd rét cua néng do va loai chat didu hoa sinh
truong dén kha nang tai sinh chdi, sé chdi trung
binh va chét luong chdi cia mau nudi cdy. Phan
tich thdng ké cho thdy sy khac biét gitra cac
cong thure ¢6 y nghia & muc sig < 0,05, ching té
chat diéu hoa sinh truéng la nhan t6 quyét dinh
dén hiéu qua tai sinh chdi tir md seo. Khi phdi
hop BAP véi NAA (0,2 mg/l) (TSS - TS8), hiéu
qua tai sinh duogc cai thién rd rét. Ty 1&é mau tai
sinh choi trung binh dat 79,7%, s6 chdi 15,69
chdi/miu va chat luong chdi duoc danh gia 1a
tdt. Pac biét, cong thuc 1,0 mg/l BAP + 0,2
mg/l NAA (TS7) cho két qua t6i uu voi ty 1é
mau tai sinh chdi dat 88,9% va sb chdi 18,22
chdi/mau, chdi co chét lugng tét. Piéu nay cho
thdy, sy phdi hop can déi gitta cytokinin va
auxin & ndng do thich hop c6 tac dung hiép
ddng, kich thich manh qua trinh phan hoa va
phat trién chdi. Két qua nay twong ty nhan dinh
clia Vila va dong tac gia (2003), Salim (2014)
khi nghién ctu trén Melia azedarach, khi su két
hop gitta BAP va auxin gitp tang dang ké ty 16
tai sinh choi va cai thién hinh thai chdi so voi
viéc sir dung cytokinin don 1¢. Piéu nay c6 thé
dugc giai thich do auxin ¢ ndéng do thap hd trg
phan chia té bao va khai phat chdi, trong khi
cytokinin (BAP) thiic ddy qua trinh phan hoa
chdi non, dan dén hiéu qua téng hop cao hon

(Skoog, Miller, 1957; George et al., 2008). So
sanh voi nghién ciu cia Bui Van Thang va
ddng tac gia (2018) - tai sinh cdy tam bdi Xoan
ta tir ndi nhii non, két qua da ghi nhan ty 18 cam
tng chdi cao nhit 98%, trung binh 16,7
chdi/mau trén moi truong 1,5 mg/l BAP + 0,5
mg/l NAA. Nhu viy, cong thac TS7 trong
nghién ctru hién tai cho hiéu qua tuong duong
v6i nghién ctu trude. Pidu nay cho thiy, md
seo cling c6 kha nang tai sinh manh mé& khi su
dung t6 hop cytokinin (BAP) va auxin (NAA) &
ndng do phit hop.

Nguoc lai, & nhom cong thac BAP két hop TDZ
(0,2 mg/l) (TS9 - TS12), hi¢u qua tai sinh giam
manh, ty 1& mau tai sinh chi dat 18,1%, sb chdi
2,65 chdi/mau va chat luong chdi kém. TDZ
mac du cé hoat tinh cytokinin manh, nhung &
ndng do cao hodc khi phdi hop khong phi hop
v6i cac chat diéu hoa sinh trudong khac co thé
thuc ddy qua trinh phan phan hoa té bao, lam
tang su hinh thanh mé seo hodc giy bién dang
chdi, tir 6 lam giam kha nang tai sinh cay
hoan chinh.

Nhu vay, cong thuc 1,0 mg/l BAP + 0,2 mg/l
NAA (TS7) duoc xac dinh 1a tdi uu cho qua
trinh tai sinh chdi tir mo seo, vira cho ty 1€ tai
sinh cao, s6 chdi nhiéu va chat lugng chdi tdt
(hinh 2).

Hinh 2. Chdi Xoan ta tai sinh tir mo seo trén cac moi truong nudi cay (sau 10 tuan nudi cay)
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3.3. Két qua anh huong caa chét diéu hoa sinh truéng dén kha ning nhan nhanh chdi

Céc chai tai sinh tr md seo dugc cay chuyén sang moi truong nhan nhanh choi. Két qua duogc trinh

bay ¢ bang 3.

Bang 3. Két qua anh hudng ctia chét didu hoa sinh truong dén kha nang nhan nhanh chdi
(sau 3 tudn nudi céy)

Ky hiéu BAP Kinetin NAA Tylemiu | Hesé | S6chdi | Chiducao | . lwong
CTTN (mgll) (mgll) (mgll) tao cum choi nhat: cho6i| hiru ’h_u_au choi chéi
(%) (lan) (cai) (cm)
NN1 0,3 0,2 - 83,33 2,23 2,54 1,52 B
NN2 0,5 0,2 - 87,78 2,59 3,61 1,86 B
NN3 1,0 0,2 - 88,89 3,23 4,63 2,55 Tét
NN4 1,5 0,2 - 82,22 2,17 3,23 2,22 B
NN5 0,3 0,2 0,1 81,11 2,38 3,71 2,49 B
NN6 0,5 0,2 0,1 90,00 2,82 4,43 2,65 Tét
NN7 1,0 0,2 0,1 95,56 3,82 5,67 3,47 Tét
NN8 1,5 0,2 0,1 91,11 2,13 4,31 2,34 B
Sig 0,048 <0,05 <0,05 <0,05
Lsd 0,45 0,57 0,28

Két qua nghién ctru cho thdy cac td hop chat
diéu hoa sinh trudong c6 anh hudng rd rét dén
qua trinh nhan nhanh chdi Xoan ta (Sig <
0,05). Ty 1é mau tao cum chdi dat tir 81,11 dén
95,56%, cho thdy ca cac cong thirc déu c6 kha
niang tao cum chdi, dic biét khi su dung
cytokinin hodic két hop véi auxin ¢ ndng do
phu hop.

Trong cac cong thire, NN7 (1,0 mg/l BAP + 0,2
mg/I Kinetin + 0,1 mg/l NAA) cho két qua ndi
bat nhat véi ty 16 mau tao cum chdi dat 95,56%,
hé s6 nhan chdi 3,82 lan, s6 chdi hitu hiéu 5,67,
chiéu cao chdi trung binh 3,47 cm va chit luong
chdi tot. Su phdi hop giira hai loai cytokinin
(BAP va kinetin) cung mot lugng nhd auxin
(NAA) da tao ra sy cén bang giifa qua trinh
phan chia va kéo dai té bao, qua do thuc diy su
hinh thanh va phat trién chdi khoe manh. Co ché
nay phu hop v&i nhan dinh cia Huetteman va
Preece (1993) khi cho ring viéc bd sung dong
thoi cytokinin va auxin véi ty 1€ thich hgp cé
thé duy tri kha nang phan hoa mam chdi trong
mo than gd ma khong gdy héa mé seo hoic bién
dang. Trong khi d¢, cac cong thirc c6 ndng do
BAP cao (nhu NN8: 1,5 mg/l) tuy van cho ty 1é

mau cam tng chdi cao (91,11%), nhung sé chdi
hitu hiéu va chat lugng chdi giam, chdi ngén va
d& hoa nau. Hién tugng nay c¢6 thé do ndng do
cytokinin cao lam rdi loan qua trinh sinh tong
hop chlorophyll va auxin néi sinh, dan dén hién
tugng trc ché kéo dai chdi. Két qua nay ciing
phu hop vai nghién ctu cia Salim (2014) trén
Melia azedarach, trong d6 tac gia nhan thiy
viéc bd sung BAP & ndng do thich hop gitp
ting kha nang phat sinh va sinh trudng chdi,
trong khi céc to hop chét diéu hoa sinh truéng &
ndng d6 cao ¢6 xu hudng lam giam hiéu qua tai
sinh. Theo nghién ciru cuia Arora va dong tac gia
(2011) trén loai Xoan an do (Azadirachta indica
- loai cung ho véi Melia azedarach), khi hai
cytokinin (BAP va 2iP) dugc phbi hop véi
auxin (IAA) va adenine hemisulphate giup tai
sinh va nhan nhanh chdi hiéu qua tir mau ré.
Mic di méi trudng cta Arora c6 bd sung thém
adenine hemisulphate va putrescine, két qua
nghién ctru hién tai trén cdy Xoan ta cho thiy
cong thuc chi gdm BAP, kinetin va NAA &
ndng do thich hop van dat hiéu qua tuong duong
vé ty 1€ tai sinh, hé s6 nhan chdi va chat lugng
chdi. Tuong tu, Vila va dong tac gia (2003) khi
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nghién ctu tai sinh Melia azedarach L. ciling
khéng dinh réng viee két hop nhidu loai
cytokinin (nhu BAP va kinetin) & nong do trung
binh giup gia tang dang ké s chdi hiru hiéu ma
van duy tri duoc hinh thai chdi binh thuong.

Nhu vdy, cbéng thuc phu hgp dé nhan nhanh
chdi xoan 1a 1,0 mg/l BAP + 0,2 mg/I Kinetin +
0,1 mg/l NAA (NN7) vira dam bao hé sé nhan
chdi cao, vira tao dugc sb chdi hiru hiéu va chét
luong chdi tdt (hinh 3).

Hinh 3. Chdi Xoan ta trén méi trudng nhan nhanh (sau 3 tudn nudi cdy)

3.4. Két qua anh hwéng ciia chat diéu hoa sinh trweéng dén kha nang ra ré cia chdi in vitro

Cac chdi ¢6 chiéu cao 2,5 - 3,5 cm dugc cdy chuyén sang mdi truong tao ré. Két qua duge thé hién

& bang 4.

Bang 4. Két qua anh hudng ciia chat diéu hoa sinh trudng dén kha nang tao cay hoan chinh

(sau 3 tudn nuodi cdy)

Ky hiéu CTTN (:;)l) (:1‘::) Ty '(‘:f%')a ré So (':fl)m' Chi’:z:n'fl'f'i ¢ | Chét lwong ré
IB1 0,5 - 71,11 2,87 1,73 Xau
IB2 1,0 - 80,00 3,34 2,31 Tét
IB3 1,5 - 91,11 4,50 3,44 Tt
IB4 2,0 - 82,22 2,67 2,23 B
NA1 - 0,5 62,22 1,94 1,64 Xéu
NA2 - 1,0 66,67 2,06 2,38 B
NA3 - 1,5 77,78 2,52 2,64 B
NA4 - 2,0 62,22 1,87 1,57 X4u

Sig <0,05 <0,05 <0,05
Lsd 0,41 0,49

Két qua thi nghiém cho thdy, loai chit didu hoa
sinh truong va ndng do khac nhau da anh hudng
r3 rét dén két qua ra ré cua chdi in vitro Xoan ta.
Trong cac cong thuc thi nghi€ém, moéi truong cod
bd sung IBA don Ié¢ & ndng d6 1,5 mg/l (IB3)
cho ty 1& ra ré& cao nhét (91,11%), sé ré trung
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binh dat 4,5 r&/chdi, chiéu dai r& 3,44 cm va
chét luong ré dugc danh gia 1a tét. O ndng do
IBA thip hon (0,5 - 1,0 mg/l) hay cao hon (2,0
mg/l) ty 1& ra r& va sb r& déu giam. Két qua
nghién ctru cho thiy ndng do IBA ¢6 anh hudng
rd rét dén kha nang phat sinh ré ciia chdi Xoan
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ta. Trong pham vi cac cong thuc thi nghiém,
IBA ¢ ndng do 1,5 mg/l duoc xéac dinh 1a phu
hop nhét, cho ty 1¢ ra r& va chit lugng cay con
cao hon so véi cac cong thue con lai. Trong khi
do, cac cong thic bd sung NAA don 1é cho ty 16
ra ré thap hon (62,22 - 77,78%), s6 r&/chdi giam
con 1,87 - 2,52 va ré ¢6 chat luong trung binh
dén x4u.

Nhimng két qua nay pht hop véi cac nghién ctu
trude ddy, Vila va dong tac gia (2003) ghi nhan
rﬁng chdi tai sinh tir mé seo cua la chét khi duoc
XU 1y bang IBA 12,26 uM (~2,2 mg/l) dat ty 1¢
ra r& cao nhit 89%, cho thay IBA hiéu qua hon

NAA trong cam tng ra ré. Cac nghién ctru clia
Arora va dbng tac gia (2011), Luis va Rey
(2013) ciing nhin manh vai trdo cua IBA trong
kich thich ra r&, v4i cdy con phat trién khoe
manh, ddng déu va hoan chinh. Ngoai ra, nghién
clru cua Arif Nirsatmanto (2006) ciing cho thiy
IBA 1a chéat didu hoa sinh trudng thudc nhom
auxin c6 hiéu qua cao trong viéc kich thich sy
hinh thanh ré ciia chdi.

Nhu vay, IBA don 1é ¢ ndng do 1,5 mg/l 1a t6i
uu cho qua trinh ra r& chdi in vitro ciia Xoan ta,
vira tao ra s lugng ré nhiéu, chiéu dai ré dai,
vira dam bao chét luong ré tét (hinh 4).

Hinh 4. Cay con hoan chinh Xoan ta trén moi truong IB3

(Ghi chii: A: Cdy con Xoan ta hoan chinh trong binh nuéi cdy MS+1.5mg/l IBA. B,C: Cdy sau 2 tudn hudn luyén chudn

bi cdy ra bdu ddt)

3.5. Két qua anh hwong ciaa loai gia thé dén
kha ning song, sinh trwéng cia cidy mo giai
doan vuon wom

Céc binh cdy md dugc huan luyén 2 tuan trong
dieu kién c6 anh sang tan xa nham gitp cay

thich nghi dan véi diéu kién moi truong bén
ngoai. Sau thoi gian hudn luyén, ciy dugc Iy ra
khoi binh nudi cdy, ria sach phan thach bam
trén ré va cdy vao bau chua cac loai gia thé khac
nhau. Két qua dugc trinh bay tai bang 5.

Bang 5. Két qua anh hudng cua loai gia thé dén ty 1é cay séng, sinh trudng cta cay
o giai doan vuon uwom (sau | thang ra ngoi)

Ky hiéu CTTN Tyle '(:;’)’ song Tang "“;‘Z’:S“‘:g:fg") cao cay Chét lwgng cay
GT1 62,22 2,33 B
GT2 86,67 3,15 Tt
GT3 73,33 2,81 B
GT4 91,11 3,72 Tét
Sig <0,05 <0,05
Lsd 0,36

Ghi chii: GT1: 100% la dit tang B sang k., GT2: 75% dat tang B sang ky va 25% trau hun, GT3: 75% dat ting B + 25%
xo dira xay, GT4: 50% ddt tang B +25% trdu hun+25% xo dira xay)
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Két qua theo ddi cdy con giai doan vuon wom
sau | thang ra ngoi cho thay ty 1& séng va ting
truong chiéu cao cua cdy con Xoan ta ¢ su
khac biét ro rét gitra cac loai gia thé khac nhau.
Ty 1& cay sdng cao nhat dat 91,11% & cong thirc
GT4 (50% dét tang B + 25% trau hun + 25% xo
dira xay), v6i mirc ting trudng chiéu cao trung
binh 3,72 cm/thang va cdy con ¢6 chit luong
tdt. Nguoc lai, GT1 (100% dat tang B) c¢6 cdu
tric nén chit, thoat nudc kém nén ré dé bi ung
va thiéu oxy; GT2 (dit + trdu hun) cai thién
thong khi nhung gitr 4m kém, gdy kho han cuc

=
&

d
5

bo; con GT3 (dat + xo dira) giir 4m tdt nhung d&
r nude, giam oxy ving ré do vay ty cdy 1é sdng
thap hon dao dong tir 62,22 - 86,67%, miic ting
truong thap hon (2,33 - 3,15 cm/thang).

Nhu vay, gia thé 50% dat ting B + 25% tréu
hun + 25% xo dira xay cho ty 1& cdy sdng va
kha nang sinh trudng tét hon so voi cac cong
thuc gia thé khac trong diéu kién thi nghiém.
Két qua nay cho thdy su phdi hop cac thanh
phan gia thé c6 anh hudng tich cuc dén kha
nang thich nghi cia cdy con Xoan ta sau giai
doan nudi cdy in vitro.

Hinh 5. Cay con Xoan ta trdng ngoai vudn uom sau 1 thang ra ngdi
(Ghi chii: GT1: 100% ddt tang B, GT4: 50% ddt tang B +25% trdu hun+25% xo dira xay)

IV. KET LUAN

Nghién ctru tai sinh cdy Xoan ta tir ndi nhii thu
duge két qua nhu sau:

- Mbi trudng thich hgp nhat cho cam ung tao
mo seo tir md nodi nhii 14 MS bd sung 1,0 mg/l
BAP va 2,0 mg/l IAA, vé6i 42,22% mau tao md
seo, mo seo ¢6 chét lugng tdt.

- Mbi truong t6i uu cho tai sinh chdi tir mé seo
1a MS bd sung 1,0 mg/l BAP va 0,2 mg/l NAA,
dat ty 1é tai sinh chdi 88,9% va trung binh 18,22
chdi/mau, chdi sinh trudng tot.

- Méi trudng thich hop cho nhan nhanh chdi la
MS bb sung 1,0 mg/l BAP + 0,2 mg/l Kinetin +
0,1 mg/l NAA, véi ty 1& miu tao cum chdi
95,56%, hé s& nhan chdi 3,82 1an, sb chdi hitu
hiéu dat 5,67 chdi/miu, chiéu cao chdi trung
binh 3,47 cm va chéit luong chdi tét.
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- Mbi trudng ra ré& in vitro hiéu qua 1a MS bd
sung 1,5 mg/l IBA, voi ty 1€ ra ré dat 91,11%,
s6 r& trung binh 4,5 r&/chdi, chidu dai ré 3,44
cm, ré phat trién tot.

- Gia thé ra ngdi thich hop nhét 1a hdn hop 50%
dét ting B + 25% trdu hun + 25% xo dira xay,
cho ty 1& cdy sbéng cao nhat (91,11%), sinh
truong chidu cao trung binh 3,72 cm/thang, cdy
con phét trién tbt.

Loi cém om: Bai viét nay la mét phan nghién ciru
ciia d@é tai khoa hoc va cong nghé: Nghién citu
chon tao giong Xoan ta (Melia azedarach 1.)
tam béi bang phirong phdp nuéi cdy mé ngi nhii
non sinh truéng nwhanh phuc vu trong rimg g6
Ion. Ma s6: KC.12.17/21 - 30. Nhém tic gid
tran trong cam on Bé Khoa hoc va Cong nghé
dd hé tro kinh phi dé thwee hién nghién civu nay.



Tap chi KHLN 2026 Khuét Thi Hai Ninh ez al., 2026 (Sé 5)

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

TAI LIEU THAM KHAO

Arif Nirsatmantol, 2006. /n-vitro culture for regeneration of Melia azedarach L., using agitated liquid medium.
Journal of Forestry Research Vol. 3 No. 2, July 2006: 115 - 122.

Arora K., M. Sharma , J. Srivastava , S.A. Ranade And A.K. Sharma, 2011. /n vitro cloning of Azadirachta indica
from root explants. Biologia plantarum 55 (1): 164 - 168, 2011.

Bhojwani, S.S., Razdan, M.K., 1983. Somatic embryogenesis and regeneration of triploid plants in endosperm
cultures of Acacia nilotica. Plant Cell Reports, 2(6), 321 - 323.

Bui Van Thang, Nguyen Van Viet, Vu Quang Nam, Hoang Thanh Tung, Duong Tan Nhut, 2018. Triploid plant
regeneration from immature endosperms of Melia azedazach. Plant Cell, Tissue and Organ Culture (PCTOC), DOI:
10.1007/s11240 - 018 - 1387 - 8.

Chaturvedi, Rakhi , Razdan, Maharaj K., Bhojwani, Sant S., 2002. An efficient protocol for the production of
triploid plants from endosperm callus of neem, Azadirachta indica A. Juss. Journal of Plant Physiology, Volume
160, Issue 5, pp. 557 - 564.

Elsevier B.V., 2017. Endosperm-derived triploid plant regeneration in diploid Actinidia kolomikta, a cold-hardy
kiwifruit relative. Scientia horticulturae Volume 219 Pagination 53 - 59 ISSN 0304 - 4238.

George E.F., Hall M.A. and De Klerk G.J., 2008. Plant propagation by tissue culture. Volume 1: The Background.
3rd Edition. Springer, Dordrecht.

Gui Y, Hong S, Ke S, Skirvin R,M, 1993. Fruit and vegetative characteristics of endosperm-derived kiwifruit
(Actinidia chinensis F.). plant, Euphytica 71: 57 - 62.

Huetteman, C. A., Preece, J. E., 1993. Thidiazuron: A potent cytokinin for woody plant tissue culture. Plant Cell,
Tissue and Organ Culture, 33(2), 105 - 119.

Luis A Mroginski, Hebe Y Rey, 2013. Micropropagation of paradise tree (Melia azedarach) by in vitro culture of
axillary buds. Methods Mol Biol. 2013:11013:223 - 30. DOI: 10.1007/978 - 1 - 62703 - 074 - 8 _17.

Nakano, A., Mii, M., Hoshino, Y., 2025. Endosperm culture-based allotriploid hybrid production from an
interspecific cross of Haemanthus spp.: New insights into polyploidization and hybridization. BMC Plant Biology,
25, Article 423. DOI: 10.1186/s12870 - 025 - 05269 - 0.

Nguyén Hai Tuét, Nguyén Trong Binh, 2005. Khai thac va sir dung SPSS dé xu ly sé liéu nghién ciru trong 1am
nghiép. NXB Nong nghi€p, Ha Noi.

Razdan Tiku, A., Razdan, M.K., Raina, S.N., 2014. Production of triploid plants from endosperm cultures of Phlox
drummondii . Biol Plant 58, 153 - 158. DOI: 10.1007/s10535 - 013 - 0372 - 7.

Salim, S. A. R., 2014. Effect of explant source and growth regulators on in vitro callus induction and organogenesis of
Melia azedarach L. trees. Journal of Biotechnology Research Center, 8(3), 20 - 27. DOI: 10.24126/jobrc.2014.8.3.349
jobrc.org.

Skoog F. and Miller C.O., 1957. Chemical regulation of growth and organ formation in plant tissues cultured
in vitro. Symposia of the Society for Experimental Biology 11: 118 - 131.

Sun, D.Q., Lu, X.H., Liang, G.L., Guo, Q.G., Mo, Y.W., Xie, J.H., 2011. Production of triploid plants of papaya
(Carica papaya L.) by endosperm culture. Plant Cell, Tissue and Organ Culture, 104(1), 23 - 29.

Tang, J., Zhang, H., Chen, Q., Li, C., Liu, Y., 2024. In vitro regeneration of triploid from mature endosperm culture of
Passiflora edulis ‘Mantianxing’. Bioscience, Biotechnology, and Biochemistry, 88(4), 412 - 420. http BMC Plant Biol.
Thomas T.D, Bhatnagar A.K, Bhojwani S,S, 2000. Production of triploid plants of mulberry (Morus alba L,) by
endosperm culture. Plant Cell Rep 19: 395 - 399.

Tian L.T, Ke Y.N., Gan S.R, Chen Y.Q., Chen Y., Yang Z.F., Wang X.G., 2012. Triploid plant regeneration from
mature endosperms of Sapium sebiferum, Plant Growth Regul 68: 319 - 324.

Trinh Hién Mai, 2018. Nghién ctru cai thién tinh chét vat Iy va co hoc cua g6 Xoan ta (Melia azedarach L.) bing
hoa chat. Tap chi Khoa hoc va Cong nghé Lam nghiép, s6 1.132 - 141.

Vila, S. K., Gonzélez, A. M., Rey, H. Y., Mroginski, L. A., 2003. /n-vitro plant regeneration of Melia azedarach
L.: Shoot organogenesis from leaf explants. Biologia Plantarum, 47(1), 13 - 19. DOI:10.1023/A:1027364427795.

Email tac gia lién hé: thont@vnuf.edu.vn

Ngay nhan bai: 15/06/2026

Ngay phan bién danh gia va sira chira: 20/07/2026; 21/07/2026
Ngay duyét dang: 04/08/2026

13



