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CqSWEET genes contain five or six exons, as confirmed in other plant species. Our expression analysis indicated that
the CgSWEET genes had differentially expressed in the major organs. Interestingly, CqSWEET09 and 20 have been
noted to exclusively express in both flowers and fruits. Taken together, our study could provide a solid foundation for
further investigation of the function of the CgSWEET genes related to the mechanism of stress response in quinoa.
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ANH HUGNG CUA MOT SO YEU TO MOI TRUGNG DEN KHA NANG NHAN
NHANH CHOI CAY HOANG TINH HOA PO (Polygonatum kingianum)
Nguyén Thi Xuyén', Pinh Truong Son? Phan Thdy Hién',
Dbinh Thanh Giang', Nguyén Thi Huong', Vit Hoai Sam"
TOM TAT
Bai bédo trinh bay két qua nghién ctiu vé€ anh hudng ctia mot s6 yéu t6 mdi trudng dén kha ning nhan nhanh
chdi cady Hoang tinh hoa d6 - 1a vi thuéc quy dugc st dung phé bién trong Y hoc ¢6 truyén phuong Dong.
Nghién ctiu da xac dinh dugc anh huong ctia cac chit diéu hoa sinh trudng, ndong dé duong sucrose, adenin
bd sung vao mdi trudng nudi cdy d€ dat hiéu qua cao trong giai doan nhén nhanh chéi. Két qua nghién ciu da
cho thay, moéi truong MS (1962) + 1,0 mg/L Kin + 0,2 mg/L a-NAA + 40g/L duong sucrose + 5 mg/L adenine
la moi trudng thich hgp nhét d€ nhan nhanh cho6i Hoang tinh hoa do in vitro. Ty 1é tao cum choi dat 100% véi

6,2 cho6i/mau, cum chéi 16n va sinh truéng tét sau 6 tudn nudi cdy.

T khoa: Hoang tinh hoa dd, chit diéu hoa sinh trudng, kinetin, sucrose, adenin

I. PAT VAN PE

Hoang tinh hoa doé (Polygonatum kingianum
Coll.et Hemsl), 1a loai cay thudc quy dugc st dung
phd bién trong Y hoc ¢6 truyén véi tén goi “Thuc
hoang”, thu¢c dang cay than thao séng lau nim,
c6 phén b6 ty nhién & Myanmar, Thai Lan, Trung
Quéc. O Viét Nam, Hoang tinh hoa dé dugc phat
hién & moét s6 tinh mién nui, noi c6 d6 cao 1.300 -
1.600 m so v6i muc nude bién. Do mdi trudng séng
bi thu hep va bi khai thac lién tuc trong nhi€éu nam
nén Hoang tinh hoa doé da dugc dua vao Sach do
Viét Nam nam 2007 (B6 Khoa hoc va Cong nghé,
2007). Gan day, nhiéu tdc dung chiia bénh ti than
ré Hoang tinh hoa d6 dugc phat hién, dic biét la tac
dung ngén chan sy phat trién cta bénh tiéu dudng
(Lu et al., 2016; Yan et al., 2017). Nhiéu san pham
thao dugc c6 ngudn goc hoang tinh hoa do ra doi
da thuc day nhu cdu dugc liéu va phat trién dién
tich trong trot. Cac bién phap nhén giong ti hat va

ti hom (than ré) to ra kém hiéu qua, do cay dau
qua thap, kha nang ndy mam ctia hat kém, tii 1 hom
(3 - 4 d6t) clia cay trén 5 ndm tudi chi thu dugc
mdt cdy méi. Ung dung ki thuat nhan giéng in vitro
déi v6i Hoang tinh hoa do dugc xem la giai phap
t6i vu dé€ san xudt dugc nhiéu cy gidng trong thoi
gian ngin. Mot s6 két qua nghién ctiu nhén gidng
in vitro cay Hoang tinh hoa doé da dugc cong bo,
tuy nhién cac két qua dat dugc méi chi la choi dang
chéi so cdp (La Viét Hong va ctv., 2017), hay hé s6
nhan con thap, hiéu qua chua cao (Yang et al., 2016;
Hoang Lé Thu Ha, 2017). V&i muc dich nang cao hé
s6 nhan chdi in vitro cdy Hoang tinh hoa do, chiing
toi da thuc hién: “Nghién ctiu anh hudng ctia mot
sO yéu t6 mdi trudng nudi cdy dén kha nang nhan
nhanh chéi in vitro cdy Hoang tinh hoa d6” nham
xac dinh dugc moi truong thich hgp cho giai doan
nhan nhanh chdi gép phan néng cao hiéu qua cua
quy trinh nhén giong in vitro loai cay nay.

'Vién Dugc liéu, > Hoc vién Nong nghiép Viét Nam
* Téac gia chinh
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II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ctu

Choi so cap Hoang tinh hoa d6 in vitro dugc tai
sinh (sau 4 tudn nudi cdy) ti mam ca cdy Hoang
tinh hoa do in vivo trén 4 nam tudi.

2.2. Phuong phap nghién ctu

St dung phuong phap nu6i cdy md té bao
thuc vat thuong quy, trén nén méi trudng co ban
Murashige and Skoog (1962), c6 b6 sung cac chét
diéu tiét sinh trudng, pH moai trudng 5,8 trudc khi
dugc hdp kh trung ¢ 121°C trong 20 phat, ap suét
1 atm. Cac thi nghiém in vitro dugc tién hanh nuoi
cdy trong diéu kién: Nhiét do phong nuéi: 25 + 2°C,
cuong do anh sang: 2.000 - 3.000 Lux, ché d6 chiéu
sang: 16h sang/8h t6i, do 4m phong nuoi ~70%.

2.2.1. Phuong phdp bé tri thi nghiém

- Khao sat anh hudng ctia chit diéu hoa sinh
truéng (CDHST) dén kha ning nhan nhanh chéi
in vitro cay Hoang tinh hoa do dugc thuc hién doi
v6i BAP va Kinetin (Kin) don chét v6i dai nong do
ti 0 - 2,0 mg/L, d6i véi t6 hgp Kin va IBA/a-NAA
(0-0,4 mg/L) trén nén mdi trudng MS (1962) c6 bé
sung 30 g/L sucrose.

- Khao sat anh huéng ctia nong do duong
sucrose dén kha nang nhan nhanh chéi in vitro cay
Hoang tinh hoa do dugc thuc hién véi 5 cong thiic
(0, 30, 40, 50, 60g/L) trén nén moi trudng MS c6 bd
sung CDHST t6t nhat (MS + 1 mg/L Kin + 0,2 mg/L
a-NAA).

- Khéo sat anh hudng cua néng do adenin
sulphat véi 5 cong thtic (0, 5, 10, 15, 20 mg/L) trén

nén moi trudng MS c6 bd sung ham lugng dudng
va CDHST tét nhat (MS + 1 mg/L Kin + 0,2 mg/L
a-NAA + 40 g/L duong sucrose).

Chi tiéu theo doi: Ty ¢ tao cum choéi (%),
s6 choi /mau (choi), dudng kinh cum chéi (cm), chiéu
cao TB chdi (cm) dugc ghi nhan sau 6 tudn nuoi cay.

Thi nghiém dugc b tri hoan toan ngau nhién,
nhic lai 3 lan, thong ké 10 mau/1 cong thtic/lan
nhic lai.

2.2.2. Phuong phdp xit ly sé liéu

S6 liéu theo doéi sau 6 tudn nudi cdy dugc xu ly
théng ké bang phan mém Excel 2016 va phdn mém
SPSS (Statistical Program Scientific System) 20. Gia
tri trong bang dugc trinh bay la: Mean + SD cua 3
lan 13p lai; cdc chii cdi nho a, b, c,...biéu dién phan
hang theo Duncan’s Test, a 1a max va giam déan theo
tht tu trong bang chii cai.

2.3. Thoi gian va dia diém nghién ciu
Nghién ctiu dugc thuc hién tu thdng 01 nim

2020 dén thang 7 ndm 2020 tai Trung tam Nghién
ctiu ngudn gen va giong Dugc liéu Qudc gia

IIL. KET QUA VA THAO LUAN

3.1. Anh huéng ctia BAP/Kin dén kha ning nhan
nhanh chéi in vitro

BAP, Kin 1a chat di€éu hoa sinh trudng thuoc
nhom cytokinin, cé hoat tinh sinh hoc cao, dugc
duing dé thuc day su phéan chia va 16n lén cua cac
mo nudi cdy. Két qua nghién ctiu anh hudéng cta
BAP/Kin dén kha nidng nhan nhanh chéi in vitro
cay Hoang tinh hoa do dugc trinh bay & bang 1.

Bang 1. Anh hudng ciia BAP/Kin dén khi ning nhin nhanh chéi Hoang tinh hoa do (sau 6 tuin)

Céng thiic BAP Kin Tylé tao cumchéi | SO chGi{ .m?m Chiéu cao ch6i | Puong kinh cum chéi
(mg/L) | (mg/L) (%) (choi) (cm) (cm)
CT1 0 0 53,33 1,477+ 0,05 2,58+ 0,07 0,37+ 0,04
CT2 0,5 - 66,67 2,13+ 0,15 2,64° + 0,13 0,63" £+ 0,05
CT3 1,0 - 73,33 2,334+ 0,06 2,73% £ 0,06 0,65° + 0,03
CT4 1,5 - 83,33 2,706+ 0,10 3,04* + 0,05 0,74 + 0,09
CT5 2,0 - 76,67 2,66°% 0,05 2,93*+ 0,08 0,74* + 0,08
CTé6 - 0,5 83,33 2,46+ 0,15 2,62°+0,11 0,73" + 0,07
CT7 - 1,0 93,33 3,27+ 0,25 2,93* + 0,06 0,84* + 0,04
CT8 - 1,5 86,67 3,00°+ 0,10 2,37°+ 0,08 0,77* £ 0,06
CT9 - 2,0 80,00 2,67°£0,12 2,27+ 0,07 0,75® + 0,05
CV (%) 4,0 3,1 88

Ghi chii: Cdc s6 trung binh c6 ciing chit cdi (mdu t1) theo sau trong ciimg mot ¢t thi khong cé su sai khdc c6 y nghia

G do tin cdy 95% (theo Duncan).
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banh gid anh huéng cia BAP/Kin dén kha nang
nhan nhanh chéi Hoang tinh hoa d6 (sau 6 tuan),
két qua chi ra: BAP va Kin riéng 1é déu kich thich
tang sinh chdi in vitro cdy Hoang tinh hoa do. Ty 1é
tao cum chdi va s6 ch6i/mau & cong thiic d6i chiing
(CT1) la thap nhat. Khi nong do BAP/Kin tang thi
ca 2 chi tiéu nay déu tang va dat cao nhat 6 nong do
1,5 mg/L BAP (Hinh 1A) va 1,0 mg/L Kin (Hinh
1B). Vugt qua mtic nong do nay, & cong thiic CT5
va CT8, CT9, ty 1é tao cum choi va s6 chéi/cum cd
xu huéng giam. Quy luat tuong tu cling dugc quan
sat thdy qua bi€u hién hinh thai chdi (chiéu cao va
duodng kinh cum). Két qua xu ly thong ké cho thiy
cong thic CT7 (Kin 1,0 mg/L) cho ty 1é tao cum
chéi (93,33%) va s6 chdi/mau (3,27 chdi) dat cao
nhdt va sai khac c6 y nghia thong ké véi cac cong

thiic con lai. Mau cy tang sinh choi trén mdi trudng
MS ¢6 b8 sung don chét Kin 1,0 mg/L hiéu qua hon
so vOi b6 sung BAP (Bang 1). Két qua nghién ctiu
nay tuong tu két qua nghién ctiu da dugc ghi nhan
trong nuoi cdy ciy dua chudt (Saeid et al., 2015).

3.2. Anh huéng ctia Kin va IBA/a-NAA dén nhin
nhanh chdi in vitro

Qua trinh phan hoéa chéi phu thudc vao ty 1é
cytokinin va auxin trong mdi trudng nuodi ciy da
dugc ghi nhan & nhiéu doi tugng cay trong. Trong
nghién ctiu nay, t6 hop ctia 1,0 mg/L Kin véi cac
mtc nong d6 IBA va a-NAA da dugc thuc hién
nham khdo sét sy anh hudng d6i véi kha ning nhan
nhanh chéi in vitro cay Hoang tinh hoa do. Két qua
nghién ctiu dugc trinh bay & bang 2.

Bang 2. Anh hudng ctia Kin va IBA/a-NAA dén nhan nhanh chéi Hoang tinh hoa do (sau 6 tudn)

Kin IBA NAA |Tylétao cum chdi| SO chéi/mau | Chiéucaochdi | Puongkinh cum choi
(mg/L) (mg/L) (mg/L) (%) (choi) (cm) (cm)

1,0 - - 93,33 3,27° + 0,05 2,91+ 0,04 0,85+ 0,07

1,0 0,2 - 83,33 2,93+ 0,15 2,624+ 0,08 0,83+ 0,02

1,0 0,4 - 56,67 2,609+ 0,10 3,11+ 0,06 0,509+ 0,04

1,0 - 0,2 93,33 3,532+ 0,12 2,564+ 0,03 1,37°+£ 0,06

1,0 - 0,4 86,67 2,80°+ 0,10 2,71+ 0,03 1,09+ 0,08

CV (%) 36 1,9 6,1

Ghi chii: Cdc s6 trung binh ¢6 cimg chii cdi (mdu ty) theo sau trong cing mot cgt thi khong cé su sai khdc c6 y nghia

G do tin 95% (theo Duncan).

banh gia anh hudng ctia Kin va IBA/a-NAA dén
nhan nhanh chéi Hoang tinh hoa dé (sau 6 tuan),
két qua cho thdy a-NAA két hop véi Kin 1,0 mg/L
cho hiéu qua tao chéi cao hon so véi IBA. O cong
thiic b6 sung 0,2 mg/L a-NAA, ty 1é tao cum choi
(93,33%) va s6 choi (3,53 chdi) va duong kinh cum
chéi (1,37 cm) dat cao nhat va vugt troi so véi doi
chting. Chuing t6 viéc b8 sung a-NAA 0,2 mg/L 1a
hiéu qua cho qua trinh tao chdi va nhan nhanh cay
Hoang tinh hoa d6 (Bang 2).

Theo két qua nghién ctiu cua tac gia Hoang Lé
Thu Ha, mdi trudng nhan cho6i Hoang tinh hoa do
t6t nhét khi stt dung t6 hgp CDHST la 4 mg/L BAP
+ 0,5 mg/L NAA + 0,3 mg/L Kin (Hoang Lé Thu
Ha, 2017). Tuy nhién, hé s6 nhéan chéi chi dat 3,37
(ch6i/mau) thdp hon hé s6 nhéan chdi ching tdi thu
dugc trén day (3,53 ché6i/mau). Diéu nay cé thé do
ty 1¢ cytokinin/auxin ngoai sinh nhém tac gia st
dung kha I6n, da tc ché kha ndng phat sinh nhiéu
choéi. Mit khac, trong thi nghiém nghién ctiu anh
hudng ctia ndong do BAP don chat, két qua nghién
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ctiu ctia chung t6i khi sti dung BAP don chat cling
da ghi nhan BAP cho hiéu qua nhan chdi Hoang
tinh hoa do kém hon so véi Kinetin.

Tu cac két qua thu dugc cho thdy, CDHST thich
hgp nhat d€ b6 sung vao mdi trudng nén MS + 30 g/L
sucrose khi nhan nhanh chéi in vitro cay Hoang
tinh hoa do la t6 hgp 1 mg/L Kin + 0,2 mg/L a-NAA
cho ty 1é tao cum chéi dat 93,33%, 3,53 choi/mau
(Hinh 1C).

3.3. Anh huéng ctia sucrose dén nhan nhanh chéi
in vitro

Duodng khong nhiing thuc ddy kha nang quang
hgp va sinh truéng cia mau cdy ma con dong vai
trod quan trong trong su hinh thanh co quan du tri
cua nhiéu loai cay trong khi nhan giong trong diéu
kién in vitro (Kozai, 1991). Két qua khao sat anh
hudng ctia 5 mtic néng do duong sucrose (0, 30, 40,
50, 60 g/L) trén nén mai truong MS + 1 mg/L Kin +
0,2 mg/L a-NAA dugc trinh bay & bang 3.
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Bang 3. Anh hudng cta sucrose dén nhan nhanh cho6i Hoang tinh hoa doé (sau 6 tuén)

Sucrose Ty 1€ tao cum choi $6 chési/mau Chiéu cao chéi (cm) Puong kinh cum choi
(&/L) (%) (cm)

0 33,33 1,30°£ 0,00 1,02¢+ 0,04 0,874+ 0,08

30 96,67 3,53°+0,12 3,15°+ 0,09 1,40+ 0,07
40 100 4,37+ 0,06 3,52+ 0,07 2,04°+ 0,14

50 100 3,20+ 0,10 2,84+ 0,10 2,41+ 0,06

60 100 2,674+0,11 2,174+ 0,05 1,95°+ 0,13

CV (%) 3,0 2,8 59

Ghi chii: Cdc s6 trung binh c6 ciing chii cdi (mdu ty) theo sau trong ciing mot ¢t thi khong cé su sai khdc c6 y nghia

G do tin 95% (theo Duncan).

Khi danh gid anh hudng ctia sucrose dén nhan
nhanh cho6i Hoang tinh hoa do (sau 6 tuin), két qua
cho thdy, sucrose c6 tdc ddong dang ké dén su ting sinh
va phat trién ch6i Hoang tinh hoa d6. & méi trudng
khong co sucrose, ty 1é tao cum chéi chi dat 33,33%
v6i 1,02 choi/mau. Két qua xt ly thong ké cho thay, s6
ch6i/mau, chiéu cao chéi va dudng kinh cum chéi &
cong thiic nay déu ¢ mtuic phan hang thap nhét trong
thi nghiém. Ty 1é tao cum chdi ting vugt trdi khi bé
sung 30 g/L sucrose vao mdi trudng (96,67%) va dat
miic t6i da (100%) khi b6 sung 40 - 60 g/L sucrose
(Bang 3). Mdc du vay, ty 1é tao cum choi ting khi ndng
d¢ duodng tang, nhung s6 chéi/mau va chiéu cao choi
chi dat cuc dai & mtic ndong do sucrose 40 g/L, vugt
qud muc nong do nay, cac chi tiéu nay c6 xu hudéng
giam. Nong do duong toi uu la nhan t6 quan trong
thac déy su tich lay tinh bot va su tao thanh than
ré (microrhizome) in vitro (Podwyszyeska, 2012).
Vi vay, chi tiéu duong kinh cum hodc duong kinh
g6c hodac duong kinh thén ré 1a nhiing chi tiéu quan
trong khi nudi cdy cac loai dang than ré (rhizome).
B6 sung nong do dudng cao (60 g/L) vao moi trudng
MS chita NAA va cac hgp chat nhom cytokinin
ciing rat hiéu qua dén sy ting truéng dudng kinh
cum va sy tao thanh thén ré in vitro & cay gling

(Zahid et al., 2021). Trong nghién ctiu nay, dudng
kinh cum Hoang tinh hoa do tang khi nong do
sucrose tang va dat cuc dai & cong thiic c6 b6 sung
50 g/L sucrose (Hinh 1D). Tuy vay, & cong thtic
sucrose 50 - 60 g/L, duong kinh cum choi, s6 choi
va chiéu cao choi lai giam. Diéu nay chiing té, nong
do sucrose 40 g/L la thich hgp nhat d€ nhan nhanh
chéi Hoang tinh hoa do in vitro,  nong do cao hon
c6 thé lam ap sudt thdm thdu ctia méi trudng tang,
khién qua trinh luu thong cta cac chat dinh dudng
gidm, kim ham sinh trudng, phat trién cta choi va
tc ché hinh thanh cho6i méi.

3.4. Anh huéng ctia adenin dén nhin nhanh chéi
Hoang tinh hoa do

Adenin 13 nguén nito hitu co, thudng duge bd
sung vao moi truong nudi cdy do c6 kha ning thuc
ddy su phat sinh chéi bén tryc tiép tii mau cdy hodc
kich thich bat choéi tit mo seo (callus) (Stedan et al.,
2008; Kadhimi et al., 2014). Trong nghién ctu nay,
5 miic néng do cuia adenin da dugc bd sung vao moi
truong MS + 1 mg/L Kin + 0,2 mg/L a-NAA + 40
g/L sucrose d€ khao sét su tac dong dén hé s6 nhan
chéi in vitro cay Hoang tinh hoa do. Két qua nghién
ctu sau 6 tuan dugc trinh bay 6 bang 4.

Bang 4. Anh hudng ctia adenin dén nhan nhanh chéi Hoang tinh hoa d6 (sau 6 tuin)

Adenin sulfat (mg/L) S6 ch6i/mau (Choi) Chiéu cao choéi (cm) Puong kinh cum chéi (cm)
0 4,374+ 0,06 3,54*+ 0,06 1,964+ 0,12
2,5 5,67°+0,15 3,17°+ 0,07 2,89°+ 0,04
5,0 6,20°+£ 0,10 3,14°+ 0,04 3,24*+ 0,03
7,5 5,10+ 0,20 2,61¢£ 0,09 2,206+ 0,14
10,0 4,204+ 0,10 2,35+ 0,05 1,97¢+ 0,05
CV (%) 2,6 2,1 44

Ghi chii: Cdc s6 trung binh ¢6 ciing chit cdi (mdu ti) theo sau trong cung mot cot thi khong c6 su sai khdc cé ¥ nghia

G do tin 95% (theo Duncan).
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Danh gia anh hudng ctia adenin dén nhan nhanh
cho6i Hoang tinh hoa do (sau 6 tuan), két qua da chi ra:
S8 chéi/mau tang khi ndng d6 adenin ting va dat cuic
dai & codng thiic ¢6 bd sung 5,0 mg/L Adenin (Hinh
1E). Két qua xt ly thong ké cho thdy, s6 chdi/mau
giam manh khi ting hon ntia ham lugng adenin
sulfat (7,5 mg/L va 10 mg/L). S6 liéu quan trac
cua duong kinh chéi cing bién thién theo quy
luat nhu vay (bang 4). Tuy nhién, theo nhan dinh

cua ching t6i, adenin sulfat khong kich thich tang
truong duong kinh choi Hoang tinh hoa dé trong
nuoi cdy, duong kinh tang/giam 1a do s6 choi
tang/giam. Khong theo quy luat do, chiéu cao
dudng nhu bi kim ham khi ham Iugng adenin sulfat
tang. Day ciing la ghi nhan cua Afshan (2013) khi
thi nghiém danh gid anh hudng ctia adenin sulfat
dén su phat sinh va tang trudng cta choi cay voi
riing (Afshan et al., 2013).

Hinh 1. Cho6i Hoang tinh hoa do in vitro trong nghién ctu

Ghi chii: A) MS + 1,5 mg/L BAP + 30 g/L sucrose; B) MS + 1,0 mg/L Kin + 30 g/L sucrose; C) MS + 1,0 mg/L Kin +
0,2 mg/L a-NAA + 30 g/L sucrose; D) MS + 1,0 mg/L Kin + 0,2 mg/L a-NAA + 40 g/L sucrose; E) MS + 1,0 mg/L Kin

+ 0,2 mg/L a-NAA + 40 g/L sucrose + 5 mg/L adenin.

IV.KET LUAN VA PE NGHI

4.1. Két luan

Moi truong nhan nhanh chéi thich hgp nhat doi
v6i cay Hoang tinh hoa do la moéi truong MS (1962)
+ 1,0 mg/L Kin + 0,2 mg/L a-NAA + 40 g/L sucrose
+ 5 mg/L adenin sulfat. Hiéu qua tao cum choi dat
100% v6i 6,20 choéi/mau, trang thai choi t6t nhat
(thé€ hién qua s liéu vé chiéu cao va duong kinh
cum).

4.2. bé nghi
Ap dung két qua nay vao nhan nhanh chdi cay

Hoang tinh hoa do va st dung chéi dé€ tao ré.

LOICAM ON

Nghién ctiu nay dugc cung cap kinh phi tii de
tai: “Nghién ctiu xay dung quy trinh nhén giong cay
hoang tinh hoa d6 (Polygonatum kingianum Coll. et
Hermsl) biang phuong phdp nudi cdy md” (2019 -
2022) cap Bo Y té. Chung t6i xin tran trong cam on.
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Effect of different medium factors on in vitro shoot multiplication
of Polygonatum kingianum
Nguyen Thi Xuyen, Dinh Truong Son, Phan Thuy Hien,
Dinh Thanh Giang, Nguyen Thi Huong, Vu Hoai Sam
Abstract
This article presents the effects of using different medium factors, such as plant growth regulators, sucrose and
adenine sulfate contents on the shoot multiplication of P. kingianum, a precious medicinal plant. The study results
showed that MS + 1.0 mg/L Kin + 0.2 mg/L a-NAA + 40 g/L sucrose and 5 mg/L adenine sulfate were the best

medium for shoot multiplication. 100% of shoot cluster formed 6.2 shoots/explant and the best quality of shoots
after 6 weeks of culturing.

Keywords: Polygonatum kingianum, regulators, kinetin, sucrose, adenine sulphate
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ANH HUGNG CUA LUGNG BON PHAN HUU CO VA NPK DEN SINH TRUONG
VA PHAT TRIEN CUA GIONG HOA LAN HUE HONG PAO

Pham Thi Minh Phugng™, Bui Ngoc T4n',
Nguyén Anh bic!, Ding Thi Hudng', Nguyén Xuin Trudng?
TOM TAT
Nghién ctiu dugc thuc hién nham xdc dinh lugng bén phan hitu co va NPK phut hgp cho sy sinh trudng va
phat trién ctia giéng hoa Lan hué Héng Dao tai Gia Lam, Ha Noi. Két qua cho thdy bon 16t 4kg phan hiu co/m?
(40 tdn/ha) c6 anh hudng tét dén sinh trudng va phat trién cta cay Lan hué Hong dao (cay cao 88,8 cm, chu vi ct
30,1 cm va khdi lugng ct 491,1 g, duong kinh hoa 19,8 cm va d¢ bén trang tri 15,3 ngay). Bén thtic phan Pau Trau
NPK 13:13:13 + TE v6i lugng 20 g/m?*/dot bon, bén 4 dot/nam (tuong duong 800 kg/ha/ndm) lam tang chét lugng
cay va hoa (cay cao 89,9 cm, chu vi ct 25,6 cm, khdi lugng ctt 380,9 g, dudng kinh hoa 19,3 cm va d6 bén cum hoa
15,6 ngay).
Tu khoa: Lan hué (Hippeastrum sp.), phan hiiu co, phan NPK

' Khoa Nong hoc, Hoc vién Nong nghiép Viét Nam.
2 Vién Sinh hoc Nong nghiép, Hoc vién Nong nghiép Viét Nam.
* Téac gia chinh
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