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PAC PIEM SINH THAI VA KY THUAT NHAN GIONG
LOAI THANH MAI (Myrica esculenta Buch. - Ham. ex D. Don)
BANG PHUONG PHAP NUOI CAY MO TAI LAM PONG

Pham Ngoc Tuin', Lé Canh Nam? Nguyén Thanh Nguyén?, Phan Hoang Pai',
Phan Xuéin Huyén®, V6 Thi Kim Nga', Mai PircBinh', Lwong Vin Diing', Hoang Tat Dwong?
" Khoa Nong Lam, Truong Dai hoc Da Lat
2Vién Khoa hoc Lam nghiép Nam Trung Bé va Tdy Nguyén
Vién Nghién citu Khoa hoc Tdy Nguyén, Vién Han lam Khoa hoc va Cong nghé Viét Nam
 Quy bdo vé va phdt trién rimg Lam Pong

TOM TAT

Cay Thanh mai (Myrica esculenta) 1a mgt loai cay dugce liéu co gia tri kinh té,
dugc st dung v§i nhiéu cong dung khac nhau, thugc nhém Actinorhizal plants
da duoc chimg minh 14 hiru ich trong canh tac trén dat thiéu nito. Nghién ctru
vé cac dac diém phan bd, 1am hoc, sinh thai, va nhan giéng bang k¥ thuat nuéi
chy mo s& 1a co so cho viée phat trién cdc mé hinh trdng cdy Thanh mai dudi
tan rimg thong tai Lim Ddng. Tai Lam Pong c6 2 phan loai/thir Thanh mai
v6i/c6 ving phan bd va kiéu phéan bé khac nhau. P6i véi loai Thanh mai qua
nho, c6 phan b & Don Duong, Duc Trong, Lam Ha, Dam Rong, Da Lat va
mot phan huyén Di Linh, tham gia vao cong thirc to thanh ctia nhimg loai ¢6
uu thé sinh thai (IV% > 3%), day la loi cdy wa sang va chiu han, ham luong
mun trong dat thip, pH thap (< 5.5). Nguoc lai, dbi v&i loai Thanh mai qua to
¢6 phan bé chit yéu & Vuon quéc gia Bidoup - Nui Ba, trong kiéu rimg 14 rong
thuong xanh va kiéu rimg hdn giao ciy 14 rong 1a kim, véi kiéu phan bd cum
v6i s6 lugng c4 thé phat trién thanh cum nho (3-4 c4 thé) khip khu vuc, day
la loai cdy chiu bong, moc ven khe sudi, ham lugng min trong dét cao, pH
trung binh (6-7). Nghién ctru v& nhan giéng bing phuong phap nhan giéng in
vitro, hat Thanh mai dugc st dung lam mau cdy ban dau dé thiét 1ap cac mau
chdi cdy. Su phat trién ctia chdi Thanh mai trén cdc moi truong dinh dudng
b6 sung céc chit diéu hoa sinh truéng khéc nhau: méi truong Murashige
va Skoog (MS) va méi truong ciy than gdb (WPM), 6- benzyladenine (BA)
(0,5-1,5 mg/l), a-naphthaleneaceticd (NAA) va indole-3-butyric acid (IBA)
(0,5-1,5 mg/1) dugc khao sat. Trong 9 tuan nudi cdy, khong c6 su khac biét
dang ké giita hai moi truong WPM va méi truong MS. Tuy nhién, cac doan
than va 14 cia miu chdi Thanh mai trong moi trudng WPM 16n, thing va khoe
hon so v&i trong méi truong MS. Nong d6 BA tot nhit cho mAu Thanh mai
in vitro 12 0,5 mg/l BA. Nong do NAA t6i wu trong mdi trudng tao ré in vitro
14 0,5 mg/l NAA sau 7 tudn (90%). Viéc thuin héa cdy con co ngudn gdc in
vitro rat khé khan do ty 1& chét cua cay con kha cao vi su xuét hién cua ndm
bénh do do 4m cao trong nha kinh. Tuy nhién, 70-75% cay Thanh mai con
duogc nhan giéng thanh cong trong nha kinh va két qua ciing chi ra ring moéi
truong hdn hop giita 50% dét xo dira + 50% Perlite phil hop hon so vdi cac
nghiém thirc khac.

Tir khoa: Thanh mai
in vitro, moéi trudng
WPM, Thanh mai
Lam Ddng, sinh thai
cay Thanh mai.
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I. DAT VAN PE

Characterization of ecology and micropropagation of the Myrica esculenta
Buch. - Ham. Ex D. don species in Lam Dong province

Myrica esculenta, a medicinal plant belonging to the group of Actinorhizal
plants with different uses, is proved to be useful in farming on nitrogen-de-
pleted soils. The study of the distributive, silvicultural and ecological charac-
teristics, and micropropagation methods will be the basis for building a model
of growing Thanh mai tree under the canopy of Pine forests in Lam Dong
province. The M. esculenta in Lam Dong has different distribution areas and
patterns; These small fruit species, grown in Don Duong, Duc Trong, Lam Ha,
Dam Rong, Da Lat and a part of Di Linh district, pertain to composition of
species that are significant to the forest floor, this is a light-loving and drought
tolerant plant, with low humus soils, low pH (< 5.5). By contrast, the large
fruit species distributed mainly in Bidoup - Nui Ba National Park, pattern
were scattered throughout the area, most of the individuals in small clusters
(2-3 individuals) were shade tolerant plants, growing along streams, with high
humus soils, pH average (6-7). In Micropropagation of Myrica esculenta, the
mature nuts of M. esculenta were used as primary explants for establishing
shoot cultures. The growth of M. esculenta shoot cultures was compared on
media differing in nutrient formulation, Murashige and Skoog (MS) medium
and Woody plant medium (WPM), concentrations of 6- benzyladenine (BA)
(0.5-1.5 mg/1), a-naphthaleneaceticd (NAA) and indole-3-butyric acid (IBA)
concentration (0.5-1.5 mg/1). During the 9 weeks culture passage there was no
significant difference among two media, the WPM medium and MS medium.
However, the stem and leaf segments of the sample M. esculenta in WPM me-
dium were larger, straighter and stronger than those of MS medium. The best
BA concentration for M. esculenta explants was 0.5 mg/l BA. The optimal
NAA concentration in the induction medium for rooting of microcuttings was
0.5 mg/l NAA applied for 7 weeks in root media. The acclimatization of root-
ed microcuttings was difficult because the tendency to dessicate of plantlets
and because of the occurrence of diseases due to high humidity in the green-
house. Nevertheless, 70-75% of the M. esculenta plantlets were successfully
established in the greenhouse and the results also indicated that the mixed
medium between 50% coir soil + 50% Perlite was better growth than the other
treatments.

Cay Thanh mai (M. esculenta) 1a mdt loai cay
6 gia tri dugc lidu, c6 thé su dung vé6i nhidu

Chi Myrica bao gdm khoang 97 loai cdy nho
va cay bui thudc ho Myricaceae. Ching duoc
phan bd trén khip trai dat & ca viung 6n déi
va can nhiét déi (Yanthan, Misra, 2013). Loai
Myrica australiasica F. Muell phan bd & Uc va
M. persylvanica Mirb. & Bic My duoc xép vao
nhém dugc liéu nhu loai M. esculenta trong hé
théng y hoc An Do (Singh et al., 1986).

cong dung khac nhau (Maikhuri ez al., 1994).
Chung thugc nhom Actinorhizal plants (thuc
vat cong sinh voi khuan cb dinh dam F rankia)
hitu ich trong canh tac trén cic ving dat can
kiét nito (Yanthan, Misra, 2013). Qua Thanh
mai d3 dugc cong nhan vé gid tri dinh dudng va
dugc lidu boi kha nang cung cap vitamin C va
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céc hop chat pholyphenolic nhu tannin, phenol,
flavonoid va flavonol (Panthari et al., 2012).
Céc b phan khac cua cady cling dugc st dung
vao cac muc dich khac nhau nhu lam g6, nhién
li¢u, thtrc an gia suc, thude da va thudc nhuom
mau vang (Jeeva et al., 2011).

Mac du la cay da tac dung, tuy nhién viéc gdy
tréng loai cdy nay con rat han ché va hau hét
viéc sir dung va thuong mai cay trong Thanh
mai phu thudc hoan toan vao cac nguén thu tu
tu nhién (Kala, 2007). S luong ca thé dang bi
suy giam do tinh trang pha rimg va kha nang tai
sinh trong tw nhién kém. Nhan gidng, gay trong,
khai thac mét cach cé hiéu qua va bao tdn trong
tu nhién 1a phuong phap t6i wu gitp khéi phuc
va phat trién s6 luong ca thé trong giai doan
hién nay.

Cong dung y hoc ¢d truyén cua cdy Thanh mai
la co sé cho cac nha khoa hoc nghién ctru xac
minh tinh hi€u qua cua nd thong qua nhiing
phéan tich dugc ly hién dai. Mot s6 chiét xudt
thd & cac bo phan khac nhau cua cdy va cac
hop chét ¢6 hoat tinh sinh hoc d3 dugc danh gia
hiéu qua khac nhau nhu thube giam dau, chng
ung thu, chéng oxy hoa, chdng viém, chong
bénh dai thdo duong, 1am lanh vét thuong, giam
stress, chéng viém gan, chéng khdi u, ha huyét
ap. Mot s6 thu nghiém trén md hinh ddng vat in
vitro va in vivo d3 kiém chimg céc cong dung
trén. Ngudi An Do ¢ ving ndng thon Uttakhand,
sir dung vo cdy Thanh mai dé chita ho mén tinh,
hen suyén va loét (Gangwar et al., 2010), trong
khi do, hit bot cua vo cay co thé chita dugc dau
dau. Vo cay dugc sic thudc giup giai nhiét va
chira dau rang, chita cam lanh (Pandey et al.,
2016). Qua dugc sir dung dé an séng hoac ding
1am d6 udng giai khat gitip thanh nhiét va chong
lai bénh kiét Iy (Kayang, 2007).

Céc bdo cdo phan tinh, danh gia ham luong
dinh dudng ciia qua Thanh mai cho thdy ching
c6 chira nhiéu chit xo, protein, chit béo,
carbonhydrate va nhiéu khoang chit khac nhu
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Na, K, Ca, Mg, Fe, Zn, Mn, Cu (Seal, 2011).
Phan tich cac chat c6 hoat tinh sinh hoc dugc
thuc hién trén qud, 14 va vo cdy Thanh mai
cho théy su hién dién cua cac thanh phén hoat
chat khic nhau. Cac hoat chit bao gdm cac
nhom alkaloids, glycosides, diarylheptanoids,
ionones, steroids, saponin, triterpenoids va cac
hop chit d& bay hoi (Singh et al., 2009).

Su tai sinh cua cac loai thuc vat dugec dung lam
luong thuc hodc thuc phém trong tu nhién noi
chung va cay Thanh mai néi riéng déu kém boi
tinh trang khai thac qua murc va mat dan diéu kién
sinh thai can thiét cho qua trinh tai sinh (Sundriyal,
Sundriyal, 2001). Cay giéng Thanh mai duoc thu
nhan trong diéu kién tu nhién cang luc cang it, loai
nay thudng tai sinh bang hat trong tu nhién. Tuy
nhién, 16p vo bén ngoai qua day khién nude kho
thdm vao bén trong nén ty 1é nay mam I rét thap
(Bhatt & Dhar, 2004). Kha ning niay mam cua hat
cay Thanh mai trong diéu kién tw nhién 1a rat thap
s0 VGi cac loai cdy rimg khac, do d6 nhén giéng
thong qua nudi cdy mo, cit canh, gidm hom, ghép
cdy 1a phuong thirc chii yéu cho qué trinh nhan
rong quy mo loai cay nay.

II. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Vit liéu thue vat

S6 liéu nghién cuu vé dac diém phan bd, sinh
thai loai cdy Thanh mai va ngudn mau st dung
(ngudn hat giéng) trong cac thi nghiém nudi
céy in vitro dugc thu thap tlr cac 1am phén thudc
Vuon quéc gia Bidoup - Nui Ba va cac ving
phu c4n cua tinh Lam Ddng.

2.2. Mi trudng va diéu kién nudi ciy

Moéi truong MS (Murashige and Skoog) va
Woody plant medium (WPM) (Lloyd and
McCown, 1981) (bang 1) duoc bd sung
duong sucrose (30 g/l), agar (8,5 g/l) la
moi truong dugc st dung trong nghién ciu
nhan gidng in vitro, tiy theo muc dich cua
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cac thi nghiém ma bd sung cac chat nhu: BA
(6-Benzyl adenine), IBA (B-Indole butyric
acid), NAA(o-naphthaleneaceticd). Tat ca
moi truong nudi cdy duoc diéu chinh vé pH=
5,8 truGe khi hap khir trung & latm (121°C)

trong 25 phut. Dicu kién nudi cdy, thoi gian
chiéu sang 16 gio/ngay, cuong dé anh sang
40 - 45 pmol.m2.s"!, nhiét o 25 + 2°C va do
4m khong khi 75 - 85%.

Hinh 1. Hat Thanh mai cai (Myrica esculenta) thu dugc tir Vuon qudc gia Bidoup - nui Ba
1a ngudn mau phuc vu cho nhéan gidng in vitro.

Bang 1. Thanh phan dinh dudng trong hai loai méi truong MS va WPM

Moi trwwong MS Méi trwong WPM
Khoang da Ivgng (Macronutrients) mg/l mg/l
Ammonium nitrate (NH,NO,) 1.650 400
Calcium chloride (CaCl, * 2H,0) 440 96
Magnesium sulfate (MgSO, * 7H,0) 370 370
Potassium sulfate (K,SO,) - 990
Kali nitrate (KNO,) 1.990 -
Potassium phospate (KH,PO,) 70 170
Calcium nitrate (Ca (NO,), * 4H,0 - 556
Khoang vi lwong (Micronutrients)
Boric acid (H,BO,) 6,2 6,2
Na,EDTA * 2H,0 37,2 37,2
Kl 0,83 -
CoCl,.6H,0 0,025 -
Cupric Sulfate (CuSO, * 5H,0) 0,25 0,25
Ferrous sulfate (FeSO, * 7H,0) 27,8 27,8
Manganese sulfate (MnSO, * 4H,0) 22,3 22,3
Zinc Sulfate (ZnSO,*7H,0) 8,6 8,6
Sodium molybdate (Na,MoO,*2H,0) 0,25 0,25
Vitamin:
Myo-inositol 100 00
Nicotinic acid 0,01 0,5
Pyridoxine*HCI 0,01 0,5
Thiamine *HCI 0,01 1,0
Glycine 2,0 2,0
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2.3. Phuong phap nghién ciu

2.3.1. Piéu tra phan bo, dic diém hinh thdi
cdy Thanh mai

Ké thira cac tai liéu nghién ctru lién quan dén
loai Thanh mai tai Lam Déng va Viét Nam;
Phong van nguoi dan dia phuong, can bo ky
thuat, can bo kiém 1am tai cac don vi chu rung
vé ving phan bé ty nhién cua loai nghién ctru.

Trong viing phan bd tu nhién cta loai nghién ciru,
tién hanh xac 1ap cac tuyén diéu tra, mdi tuyén dai
3-5 km dé diéu tra v& phan bd, sinh thai, trén tuyén
thiét 1ap cac 6 mau hé thng co kich thude 1.000
m? (25 x 40 m), 6 cach 6 200 m.

(i) Thu thép sé liéu tang cdy go6: Trén mdi 6 tiéu
chuan tién hanh do dém toan dién véi cac chi
tiu do dém: xac dinh/dinh danh tén tit ca céc
loai, chiéu cao vut ngon (H,,, m), duong kinh
ngang nguc (D, ;, cm), v6i nhiing cdy ¢6 D, ;>
6 cm, toa d6 dia ly (theo h¢ toa do0 VN2000) va
cac thong tin sinh thai nhu: Kiéu rung, do tan
che (phan 10), d6 cao so véi mit nude bién (m),
d6 ddc (d6), hudng phoi (d6 bac),... Tong s6 6
do dém 12 40 6.

T6 thanh duoc tinh theo cong thirc tinh cia
Daniel Marmillod (1982) thong qua cac chi
tiéu: Mat do (N%) va tiét dién ngang (G%) theo
cong thuec:
IV% = (N% + G%)/2.

(ii) Thu thdp s6 liéu cdy tdi sinh: Trén cac 6 tidu
chuan 1.000 m? thiét lap 5 6 dang ban c6 kich
thudc 4 m? (2 x 2m) 64 goc 6 va 1 6 ¢ ngay tam
6 tiéu chudn dé nghién ciru tai sinh. Cay tai sinh
la nhimg cay c6 H=>0,5m, va D, ; <6 cm. Cac
chi tiéu do dém cay tai sinh trén 6 dang ban la
xéc dinh tén loai, chidu cao cdy (H, m) va cdy
bui c6 trong 6 phu.

2.3.2. Vi nhén giong cay Thanh mai

Khdao sdat moi truong khodng thich hop cho su
sinh truong cua cdy Thanh mai in vitro:

Vit liéu nudi cy 1a nhirng d6t than in vitro cua
cdy Thanh mai dugc nhan nhanh tir hat. Mo6i
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treong thi nghiém la 2 loai méi truong MS va
WPM c6 b sung 30 g/l sucrose, 8,5 g/l agar,
pH = 5,8. Chi tiéu chidu cao mau ( cm), sb 14
duoc ghi nhan.

Khdo st anh hiéng ciia BA dén sw tdi sinh va
sinh treéng choi: Vit liéu nudi cdy 1a nhimg dot
than in vitro cia cay Thanh mai thu dugc tu thi
nghiém trude. Moéi truong thi nghiém la WPM
c6 bd sung néng do BA thay ddi tr 0; 0,5; 1;
1,5 mg/l BA, 30 g/l sucrose, 8,5 g/l agar, pH =
5,8. Chi tiéu theo dai 1a chiéu cao mau ( cm), s6
chdi/mau, chiéu cao trung binh chdi ( cm), cling
v6i d6 1a cac nhan xét vé& mau cdy khi két thuc
thi nghié¢m.

Khao sat anh hwong cua IBA, NAA dén su tao
1& in vitro: Vit liéu nudi cdy 1a nhitng chdi ngon
in vitro cady Thanh mai thu dugc tir thi nghiém
trude. Moi truong thi nghiém 1a WPM c6 bd
sung IBA co né)ng do thay ddi tr 0; 0,5; 1; 1,5
mg/l va bd sung NAA c6 nong do thay ddi tir 0;
0,5; 1; 1,5, 30 g/l sucrose, 8,5 g/l agar, pH=5,8.
Chi tiéu theo ddi 1a ty 18 ra ré (%); chiéu cao
mau ( cm); s6 ré\ mau; chiu dai & ( cm).

2.3.3. Phén tich, xir Iy sé liéu

M&i nghiém thirc cdy 25 mau véi 3 lan lap lai,
sau 9 tuan nudi céy tién hanh thu s6 liéu. S liéu
cia cac thi nghiém thu nhan hoan toan ngau
nhién va dwoc xir Iy bang phin mém théng ké
MstatC versionl.2, 1989 va Excel.

IIL. KET QUA NGHIEN CUU

3.1. Pic diém phan bd va sinh thai ciy
Thanh mai

Két qua dinh danh/phan loai vé mat hinh thai
cho thdy loai Thanh mai (Myrica esculenta) tai
Lam Pong gdm 2 phan loai (thtr - Subspecies)
v6i cac dac diém phan b, sinh thai khac nhau:
3.1.1. Phén lodi thit nhit - Loai qud nhé: 13
lodi cdy gb nho (H < 5 m), c6 kich thudc qua
nhé (¢ < 1 cm) cé phan bd rai rac trong kiéu
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rumg thua cdy 14 kim (ring Thong 3 14) nui thip
va nui trung binh c¢6 d¢ tan che thép tr 0.4 -0,5;
Kiéu rimg nay thuong ¢ ciu tric 3 ting:

i) Tang wu thé sinh thdi: Thanh phan loai don gian,
trong do loai Thong 3 1a (Pinus kesiya) chiém wu
thé va mot s6 loai khac vdi chiéu cao trung binh
15 - 20 m, ¢6 c4u trac td thanh don gian:
IV%=61,08T3la + 9,5Dtr + 6,22Qua + 5,29Slo
+5,25Cdx + 6,82Tmai + 5,84 loai khac.

Trong d6 T3la: Thong 3 14, Dtr: dé tring, Qua:
Quan hoa, Slo: Soi long, Cdx: Ca di xoan,
Tmai: Thanh mai.

V6i IV = 6,82% cho thiy Thanh mai qua nho la
loai ¢6 wu thé sinh thai trong quan xa thyc vat.
ii) Tang dwdi tan: Trong tAng nay chu yéu co
céc loai: Quan hoa (Helicia excelsa), Dé tring
(Lithocarpur dealbatus), S6i 16ng (Quercus
lanata), Ca di xoan (Lyonica ovalifolia), Nen

14 1idu (Vaccinium iteophyllum), Sdi helfer
(Quercus helferiana), chiéu cao trung binh
5-8m.

iii) Tang c6 quyét: Co6 thanh phan loai kha
da dang: Co tranh (Imperata cylindrica), Co
phao (Themeda caudata), Dot (Thysanolaena
maxima), Rang dai duc (Pteridium aquilinum),
Réng bich nhat (Woodwardia japonica), Rang
tdy son (Dicranopteris linearis), Rang biét
xi (Brainea insignis), trong tang nay, thinh
thoang xuét hién nhom cay bui thudc ho Mua
(Melastomataceae), hg Ca phé (Rubiaceae), ho
V6t (Caprifoliaceae), c6 chiéu cao trung binh
dudi 1 m.

Thanh mai qua nho ¢é phan bd tap trung chu
yéu 0 do cao tir 1.200 - 1.500 m so v&i mat nude
bién tai cdc huyén trong tinh nhu Pon Duong,
buc Trong, Lam Ha, PDam Rong, thanh phé ba
Lat va mdt ph?m huyén Di Linh.

Hinh 2. Thanh mai qua nho

Kha nang tdi sinh: Qua diéu tra thuc té cho théy
mirc d6 téi sinh bang hat ctia cdy Thanh mai rit
thap (< 1%), gan nhu khong c6 téi sinh, nguyén
nhan la do qua bi tdc dong (con nguoi va dong
vat), viéc ddt trude trong phong chéng chiy
rimg thong ciing han ché tai sinh bang hat cua
Thanh mai. V& tai sinh chdi, Thanh mai c6 kha

nang tai sinh choi manh, déc biét loai qua nhd,

Hinh 3. Thanh mai qua to

hon 80% gbc cdy bi cua chat déu c6 kha nang
tai sinh choi.

3.1.2. Phdn loai thir 2 - Loai qud lon

La loai cdy gb nhd véi chidu cao tir 7 - 10 m,
kich quéa 16n (¢ > 1 cm), ¢6 phan b theo timg
cum tlr 3 - 4 c4 thé va c6 thé lén dén 20 ca thé,
khoang cach gitra cdc cum rit xa nhau va khong

lién tuc trong kiéu rimg hdn giao cdy 14 rong 14
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kim va kiéu rimg 14 rong thudng xanh véi cac
ddc diém 1a do tan che cao > 0,7), tﬁng tham
muc diy va c6 cau tric 5 tang:

i) Tang vuot tdn - chidu cao trung binh 22-24 m,
¢6 céc loai phd bién: Thong 2 14 det, Thong 5 14,
Po mu, Cho x6t, Hong quang;

ii) Tang wu thé sinh thdi - chiéu cao trung binh
16-17 m, cac loai chu yéu trong ting nay la:
Kha thu nhim, Kha thu nguyén, D¢ trdi nho,
Tram vo d6, Son linh...;

iii) Tang dwdi tan - chiéu cao trung binh 7-9 m,
¢ cac loai phé bién: Mat sa, Chan chim, Mua
da hinh, Chon tra, Cau chudt;

iv) Tang cdy bui - chiéu cao 2-4 m, chi yéu
cac loai thudc ho Ca phé (Rubiaceae), ho Mua
(Melastomataceace), ho O rd (Acanthaceae);

v) Tang c6 quyét - chidu cao trung binh dudi
1 m, chi yéu cic loai thuéc ho Quyén ba
(Selaginellaceae), ho O 16 (Acanthaceae), ho
Thu hai duong (Begoniaceae).

Thanh mai qua 16n ¢6 phan bd chu yéu ¢ do
cao trén 1.500 m so v&i mat nude bién, phan bd
chu yéu tai 1dm phan quan ly ciia Vuon qubc
gia Bidoup Nui Ba. Véi IV% bé (<1%) cho
thy loai nay khong phai 1a loai wu thé sinh thai
trong quan xa thyc vt
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3.2. Khao sat méi trwong khoang thich hgp

cho su sinh truéng ciia cdy Thanh mai in vitro

Myrica esculenta la cay an qua don tinh va
cay cai co gia tri hon vé mat kinh te¢ so vdi
cay duc. Do dd, vi nhan giong duong nhu la

céch duy nhit dé nhan nhanh cac cay da chon.

Viéc nhan gidng vo tinh bang nudi cdy mé
té bao thuc vat da duge thuc hién dau tién
boi Nandwani (1994). Trong khi d6, Bhatt va
Dhar (2004) da nghién cuu anh hudng cua
moi truong, chit diéu hoa auxin-cytokinin
dén anh hudng qua trinh ting truong chdi va
ra r& & cac chdi Thanh mai giéng cai.

Hinh 7. Vi nhan giéng Myrica esculenta. (A) Ngudon mau ban dau nay mam
tir hat M. esculenta cai; (B) M. esculenta phat trién trén méi truong MS va WPM
sau 9 tudn nudi cdy in vitro; Bar = 1 cm

Anh hudng ciia méi truong khoang MS va WPM dén chiéu cao va s6 14 ciia d6t than in vitro Thanh
mai sau 9 tudn nudi cdy duoc thé hién & bang 2.

Bang 2. Anh huong cua moi truong khoang MS va WPM dén chiéu cao va so 1a
cua cay Thanh mai in vitro sau 9 tuan nuoi cay.

Nghiém thirc Chieu cao sé 14 Nhan xét mau
(mg/l) (cm) j
MS 4,01 15,20 L4, than: nhd, cong, yéu
WPM 4,90 14,18 L4, than: to, khde, |a xoe réng

Két qua cho thdy su anh hudng cta hai moi
truong khoang WPM va MS 1én hai chi tiéu
chiéu cao mau va sb 14 1a khong cé khac biét
16n (4,90; 4,01, twong tng) va (15,20; 14,18,
tuong ung). Tuy nhién, khi quan sat cac doan
than va 1a ciia mau giita hai moéi trudng WPM
va MS (hinh 7.B) nhédn thdy cic doan than &
moi trudng WPM to, thang va chic khée hon so
voi doan than & moi truong MS (hinh 7B). Dac
biét, 1a & moi truong WPM xoe to, théng, it bi
di dang trong khi 14 & moi truong MS mong va
cong lai. Nhu vay, moi truong khoang WPM la

moi truong ¢6 anh hudng tot dén chidu cao va
chét lugng than, 14 cua cdy Thanh mai in vitro
hon so v&i moi truong MS.

Nhitng nghién ctru trude ddy da chi ra rang sir
dung mdi truong c6 chira ham luong céc chit
dinh dudng thap s& thich hgp cho nuéi cdy mé
cy than gd. Tai Viét Nam, cic nghién ciru
nudi cdy mé ciy Thiy tiing ctia Nguyén Thanh
Sum va dong tac gia (2007), Tran Vinh (2011),
Nguyén Pic Thanh va dong tac gia (2012)
cling da sir dung moi truong nudi cdy cdy than
g6 WPM thay cho méi truong MS.
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3.2.1. Anh hwéng cita BA lén nhin nhanh
chéi Thanh mai

Vai tro cta cytokinin, dac biét la BA trong kich
thich phat sinh chdi in vitro ciia cac loai cy than
gd da dugc ching minh trong cac nghién ciu
nudi cdy md cdy Thuy tung ciia Nguyén Thanh

Sum va ddng tic gia (2007), Tran Vinh (2011),
Nguyén Dirc Thanh va dong tac gia (2012). Tdc
d6 nhan nhanh chdi cia nhidu loai cdy than gd
nudi céy in vitro phu thudc vao loai va néng do
cht diéu tiét sinh truong didc biét 14 cac chét thude
nhém cytokinin bd sung vao méi truong. Két qua
nghién ctru dugce trinh bay tai bang 3.

Bang 3. Anh huong ciia BA dén su tao chdi Thanh mai in vitro
sau 9 tudn nudi cdy in vitro trén méi trudng WPM

Nghiém thirc Chiéu cao PO Chiéu cao TB chéi
S6 choi/ mau
(mgll) (cm) (cm)
DPéi chirng 3,84 £0,12a 0,08 £+ 0,03d 0,16 £ 0,09d
0,5 3,44 £ 0,29b 6,92 + 0,60c 1,68 + 0,09a
1,0 2,43 + 0,06¢c 8,85+0,13b 0,94 +£0,01b
1,5 1,87 + 0,06d 11,58 + 0,33a 0,65 £ 0,04c

Cic gid tri trung binh trong cing mét c¢ét cé cdc ky tw khdc nhau thi khdc biét ¢6 ¥ nghia thong ké ¢ mikc P = 0,05,

Gia tri la trung binh + SD

Béng 3 cho thiy giita cac nghiém thic & ca 3 chi
tiéu déu c6 su sai khac vé& mat théng ké. Cu thé, khi
tang nong do tir 0 dén 1,5 mg/l thi hé s6 tao chdi
Thanh mai ciing ting 1én, trong d6 hé s tao chdi
cao nhét & nghiém thuc 1,5 mg/l BA vdi 11,58 chdi/
mAu va thap nhat & nghiém thire ddi chimg véi s6
choi tao thanh 13 0,08 ch6i/ mau. Tuy nhién, khi tang
ndng d6 nong do BA 1én thi chidu cao mau Thanh
mai lai giam xudng, cu thé chiéu cao mau cao nhat &
nghiém thirc di chimg 13 3,84 cm va giam dan dén
nghiém thirc 1,5 mg/l BA thap nhét 1,87 cm (hinh 8).
Déi véi chi tiéu chiéu cao trung binh cac chdi,
nhén thiy ¢ nghiém thic 0,5 mg/l BA cho chiéu
cao trung binh céc chdi 1 cao nhat (1,68 cm),

trong khi d6 ¢ nghiém thirc d6i chimg chiéu cao
chdi thip nhat (0,16 cm). Nghiém thic 1 mg/l
BA va nghiém thtic 1,5 mg/l BA ciing cho két
qua chiéu cao thap (0,94 cm va 0,65 cm, tuong
ung). V& mit hinh thai, & nghiém thurc 0,5 mg/l
BA céc chdi cao, to, khoe, théng, 14 to déu khong
bién dang, trong khi d6, & nghiém thirc 1 mg/l BA
va 1,5 mg/l BA céc chdi nho, 6m, 14 nho bi bién
dang & phan gdc chdi. Chiéu cao chdi anh hudng
16n dén hé s6 tao chdi, chidu cao chdi cao s& cho
h¢ s6 nhan nhanh 16n, két hop véi chat lugng chdi
to, khoe, 14 khong bién dang. Két qua cho thiy &
nghiém thirc 0,5 mg/l BA 1a nghiém thirc cho két
qua t6t nhit dén su tao chdi Thanh mai in vitro.

Hinh 8. Nhan nhanh chdi cdy Thanh mai trén méi truong WPM c6 bd sung BA
& cac néng d6 khéc nhau sau 9 tudn nudi céy; Bar=1 cm.
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Qua két qua trén cho thiy, BA ¢ ndng do
0,5mg/1 s& kich thich kha ning tao chdi Thanh
mai dong thoi gitp cac chdi Thanh mai cao, to
t5t hon han so véi ndng d6 1 mg/l va 1,5mg/l.
Khi ting nong d6 BA thi mau cay in vitro ¢6 xu
hudng han ché sinh truéng chiéu cao cua cy va
chiéu cao chdi (hinh 8). Khi sir dung ndng do
BA cao s& cho chat lugng chdi khong t6t, chdi
hinh thanh dang hoa thi hoac nhiing ndt nho &
cubi gbc. Mot sb nghién ctru nhu cua Tuan va
ddng tac gia (2017) nudi cdy thanh cong ciy
Juglan regia véi chat kich thich sinh truong 1a
BA (2,2 uM); Juglans x intermedia v&i nong
do 4,4 uM BA (Tuan et al, 2016), Pinus
wallichiana (Mathur va Nadgauda, 1999) su
dung BA véi nong do 2,5 pM; (Naik et al.,
(1998) véi cay Pomegranate (Punica granatum
L.cv. Ganesh) v6i ndng d6 0,5 mg/l BA trong
moéi truong MS cho két qua t6t nhat. Co ché
tac dong cua BA & day chinh la sy hoat hda
su phan chia té bao dé hinh thanh nén té bao
m&i, cac chdi bén dugc hinh thanh. Pong thoi
BA con tac dong 1én wu thé ngon, khi nong do
BA ¢ ngudng ndng do cao gy wrc ché sy ting
truong chiéu cao cdy va chiéu cao chdi 1an chit
luong choi bi giam di. Nong d6 BA anh hudng
dén chat lwong cta chdi hinh thanh tir céc thi
nghi¢m trén cling phu hgp véi nhitng nhén dinh
nay. Nhu vdy, moi truong WPM ¢6 bd sung 0,5

mg/l BA 1a thich hop nhat cho viéc tao chdi
Thanh mai in vitro trong bon nghiém thirc trén.

3.2.2. Anh hwiong NAA va IBA dén kha ning
ra ré ciia cdy Thanh mai in vitro

DPé tao dugc ré, cic chdi cdy thuong duoc
cdy vao mdi truong c6 auxin nhu IBA, NAA,
IAA,... Nong do va thoi gian xir 1y phu thudc
vao tung loai cdy, ghi nhan dugc qua cay Acacia
mangium (Monteuuis, 2000). IBA, NAA la
nhiing auxin thong dung dugc xu ly kich thich
ra ré thir cp we ché hinh thanh chdi thir cap va
chdi phu. Negussie (1997) da thanh cong khi st
dung IBA v6i ndng d6 1mg/l va NAA véi nong
d6 0,5 mg/1 dé cho ra ré cay Juniperus excelsa.
IBA la auxin thong dung cho viéc tao ré dbi
v6i mot s6 cay nhu Artocarpus heterophyllus
(Rahman va Blake, 1988), Morus nigra (Yadav
et al., 1990); Juglan regia (Tuan et al., 2017);
Juglans x intermedia (Tuan et al., 2016). Tuy
theo dbi twong cdy trong khac nhau ma ching
ta st dung két hop hodc riéng ré cac auxin. Chdi
c6 thé tao r& mot cach binh thuong trong qué
trinh nhan gidng ma khong can tich biét lam
hai giai doan tao chdi va tao ré. Tuy nhién, diéu
nay hiém khi thiy & cac d6i tuong cdy gb khi
nudi cdy in vitro. Trong 7 tudn nudi cdy trong
moi trudng c6 bd sung auxin, chdi Thanh mai
hinh thanh nén r& thé hién ¢ bang 4.

Bang 4. Khao sat anh hudng cua IBA va NAA dén su tao ré in vitro cay Thanh mai
sau 7 tuan nudi cay.

Nghiém thirc Tyléraré Chiéu cao cay S6 ré /cay Chiéu dai ré
(mg/l) (%) (cm) (cai) (cm)

Péi chirng 3,33c 3,77 £0,12¢c 0,27 £ 0,08 e 0,42+0,10e

0,5 88,33ab 5,29 £ 0,16b 9,50 + 0,28d 2,33 +0,20b
IBA 1 86,67ab 2,09 +0,03d 17,16 £ 1,01b 2,19 £ 0,25bc
1,5 81,67b 2,15+ 0,13d 18,65 + 0,36a 1,95 + 0,05¢

0,5 90,00a 6,31 £ 0,15a 9,15 £+ 0,35d 3,13+ 017a

NAA 1 88,33ab 3,81+0,18c 8,92 + 0,24d 1,61+0,17d
1,5 83,33ab 2,31+0,17d 10,98 + 0,28c 1,50 + 0,24d

Cdc gid tri trung binh trong cing mét cét c6 cdc ky tir khdc nhau thi khéc biét ¢é ¥ nghia thong ké ¢ mirc P = 0,05,
Gid tri la trung binh + SD
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Két qua & bang 4 cho thiy ty 16 ra r& khac biét
¢6 y nghia théng ké, ty 1¢ ra ré thap nhét d6i véi
nghiém thirc d6i chimg va nghiém thirx WPM
bd sung 1,5 mg/l BA (3,33% va 81,67%, tuong
mg), cac nghiém thirc con lai déu khong cé su
sai khac vé mit thong ké, trong d6 méi truong
WPM b6 sung 0,5 mg/l NAA cho ty 18 ra r& 1én
dén 90%, day 14 ty 1é ra ré khé cao trong moi
truong nudi cdy mo cdy than gd. Véi chi tiéu
chiéu cao cdy thi méi truong WPM bé sung 0,5
mg/l IBA va NAA déu cho két qua cao hon so
v6i cac nghiém thire khac va co sy khac biét vé
mit théng ké (6,31 cm va 5,29 cm, tuong ung)

Bb6i chirng

WPM + 0,56 NAA §

Tir nghién ctru trén cho thiy nong d6 IBA va
NAA cang tang thi s6 1& tao thanh trén miu s&
tang tuy nhién lai gdy trc ché ting trudng chiéu
cao mau 1an chiéu dai ré, cu thé khi xét vé chi
tiéu chidu dai r&, nghiém thic méi truong bd
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(hinh 9). Trong khi d6, cc nghiém thirc bd sung
I; 1,5 mg/l IBA va 1,5 mg/l NAA khong cé su
sai khac vé mat théng ké (2,09 cm; 2,15 cm va
2,31 cm, tuong tng) va la két qua thip nhét & chi
tiéu chiéu cao cdy. Piéu nay ching t6 khi nong
do IBA va NAA & ngudng 0,5 mg/l giup cay cod
chiéu cao tét, ndng do cang tang thi chidu cao
giam dan. Vi chi tiéu s6 r& xuét hién trong thoi
gian nudi cdy in vitro, & cac nghiém thirc c6 khac
biét mang y nghia thong ké. Cu thé, méi truong
¢6 bé sung 1,5 mg/l IBA cho két qua t6t nhit va
nghiém thic doi chimg cho thay s6 ré xuat hién
thdp nhét (18,65 va 0,27 twong tmg)

J

WPM + 1,0 IBA

WPM + 1,5 mg/l IBA

WPM + 1,5N

Hinh 9. Ré& cay Thanh mai trong diéu kién nudi cdy mo (R) va trén cac moi truong bo sung IBA
va NAA ¢ cac nong d¢ khac nhau sau 7 tuan nudi cay; Bar =1 cm.

WPM + 1,0 NAA

sung 0,5 NAA mg/l va 0,5 IBA mg/l cho két qua
cao hon cac nghiém thure khac (3,13 cm va 2,33
cm, twong tng). Khi nong do IBA va NAA ting
1én chiéu dai r& s& giam di va cho két qua chi
tiéu chidu dai r& thip & nghiém thic ddi ching
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(hinh 9). Biéu nay cho thiy ¢ ndng d6 0,5 mg/1
IBA va 0,5 mg/l NAA tuy khong cho sb lugng
1& nhiéu nhat nhung lai anh hudng tét nhit dén
chiéu cao mau, chiéu dai ré tao thanh va chét
lugng cay vdi than to, chéc, khoe; 14 céy to, xoe
rong. Tir d6 két luan ndng d9 IBA va NAA &
ngudng 0,5 mg/l 1a phu hop cho sy tao ré cia
cay Thanh mai in vitro

Theo Pierik (1987) IBA, NAA va IAA la nhitng
auxin thong dung duoc xt ly kich thich ra ré
thir cAp wre ché hinh thanh chdi thir cap va chdi
phu. O ndng do thap, auxin kich thich tao ré
thir cp nhung & ndng do cao chiing trc ché viéc
tao & ma lai kich thich viéc tao callus. IBA va
NAA tic dung hoat hda cac té bao ving xuat
hién r& dé tao nén cac mam ré bat dinh, sau
d6 cac mam ré chui ra khoi vo va hinh thanh
1& bat dinh, ngoai ra con c6 tac dong gy i
ché sy sinh truong chdi bén. O ngudng ndng
d6 qua cao auxin lai gdy wrc ché sy phat trién
chiéu cao va chiéu dai r& diéu nay ding nhu két
qua cua thi nghiém. Adsul va dong tac gia (2019)
ciing cho thdy sy thanh cong khi sir dung 1,5 mg/l
IBA trong giai doan ra ré in vitro ciy Ceropegia
mohanrmii véi s6 ré trén cdy nhiéu (5,7 18). Céc
nghién ctru vé ra 1& in vitro cho thy cac loai va
nf‘mg d6 auxin can thiét cho su ra ré dac trung cia
loai thuc vat nhan giéng (Rathore et al., 2004).

Nhu vy, trong nghién ciru vé nhan gidng cay
Myrica esculenta, mbi trudng WPM c¢6 bd sung
0,5 mg/l NAA thich hop cho viéc tao 1é in vitro
cay Thanh mai. Nong d6 nay s& tiép tuc dugc
sir dung dé tao cdy con hoan chinh trong nghién
ctru tiép theo tai vuon wom.

3.2.3. Thuan héa ciy Thanh mai trong diéu
ki¢n nha kinh

Cai thién ty 18 sdng sét ctia cdy md & giai doan
vuon uom gbép phan nang cao hiéu qua vi nhan
gidng va giam gia thanh cdy gidng. Trong qué
trinh thudn héa cdy con Thanh mai c6 ngudn
gbc in vitro trong nha kinh, hon 70 - 75% cay
con Myrica esculenta duoc thuan hoa tiép tuc
phat trién manh. Ly do cay dugc chuyén tir méi
trudng in vitro ra vuon uom bi chét cha yéu 1a
do b ré ciia cdy con yéu nén chua thich nghi
kip voi moi truong méi. Tuy nhién, ty 18 séng
sot van duy tri 6n dinh trong thoi gian tiép theo.
Chiéu cao cdy va su xuét hién cdc 14 maéi trén
céc cdy con c6 ngudn gdc in vitro 1a mot tiéu
chi hinh théi quan trong trong danh gié su thich
nghi cia nhiing cdy dugc thuan hoa. Dic biét,
sau 4 tudn ¢ nha kinh, céc 14 non da c6 mau
xanh thim va hé ré phat trién manh mé.

Két qua khao nghiém cac loai gia thé phu hop
v6i sinh truong cay Thanh mai trong diéu kién
vuon uvom thé hién & bang 4 va hinh 10.

Bang 5. Chicu cao cay Thanh mai ( cm) ¢6 ngudn goc in vitro trén cac loai gia thé khac nhau
& dieu kién vuon vom

Thei gian (tuan)

. 4 12 20 Ghi chu
Gia the
Dét xo diva 1,67 2,03b 3,76a Cay khoe
Perlite 1,48 2,04b 3,26b Than yéu, la vang
Dét den sach 1,92 2,03b 3,562b Cay khoe
50% dat xo dira + 50% Perlite 1,87 2,54a 4,26a Cay khoe, la xanh
50% déat den sach+ 50% Perlite 1,69 2,38ab 3,82a Cay khoe, 1& xanh

Cdc gid tri trung binh trong ciing mét ¢ét cé cdc ky tr khéc nhau thi khéc biét c6 ¥ nghia thong ké & mirc P = 0,05
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Két qua & bang 5 cho thiy gitra cic nghiém thirc &
tudn thtr 4 khong co su sai khac vé mit théng ké.
Tuy nhién, tr tudn thtr 12 da c6 su khac biét mang
¥ nghia thng ké giita cac nghiém thirc. Cuy thé,
v6i chi tiéu chiéu cao cdy sau 12 tuan trong voi gid
thé hon hop giita 50% dit xo dira + 50% Perlite
va 50% dat den sach+ 50% Perlite cho két qua tét
hon céc nghi¢m thirc con lai (2,54 cm va 2,38 cm,
twong Gng). Nhung sau 20 tudn chim séc ngoai
vuon wom thi cting véi 2 hén hop gia thé trén dét
tron xo dira cling da gitp cay phét trién tt va én

dinh hon va c¢6 khéc biét mang ¥ nghia thong ké
vOi cac gia thé con lai (4,26 cm, 3,82 cm va 3,76
cm, tuong ng). Tuy nhién, gid thé hdn hop gitta
50% dét xo dira + 50% Perlite cho thdy cdy sinh
trudng cing cap va 1a xanh hon cac nghiém thirc
con lai. Bidu ndy ching t6 céc gi thé toi xop gitup
cay Thanh mai phét trién chiéu cao va cdy sinh
trudng tot. Perlite ciing 13 gid thé toi xdp, nhung 14
gia thé tro va khéng luu gitr céc chét dinh dudng
vi vay khong thich hop véi Thanh mai & giai doan
vuon wom.

Hinh 10. Khao nghiém cic loai gia thé phi hop véi sinh truong cdy Thanh mai
trong diéu kién vuon wom. (G1) Pét xo dira; (G2) Perlite; (G3) 50% dét xo dira + 50% Perlite;
(G4) 50% dét den sach+ 50% Perlite.

IV. KET LUAN

Dua trén ghi nhén thuc té va s6 liéu tha cép, cay
Thanh mai & Lam Ddng ¢ vung phan bd, kiéu
phan bd khac nhau va ¢ dic diém sinh thai nhu
sau: D6i v6i loai qua nho, tham gia vao cong
thirc t6 thanh cua nhimg loai ¢é y nghia ddi véi
tham rimg, ddy 1a cdy ua sdng va chiu han, dit
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¢6 do mun thap, pH thip (< 5,5). Ddi véi loai
qua to, kiéu phan bd 13 cum va khong lién tuc,
phan 16n s6 lugng ca thé trong cum nhé (2-3 ¢4
thé) day la cay uva bong, moc ven khe sudi, dat
c6 d6 mun cao, pH trung binh (6-7).

Nghién ctru nhan gidng bang phuong phép in
vitro cho thay méi truong WPM, 1981 bd sung
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30 g/l dudng va 8,5 g/l agar pH=5,81aloaiméi  WPM c6 bd sung 0,5 mg/l NAA; 1a phu hop
truong khoang thich hop cho sy sinh truéng ctia  cho sur tao ré ctia cdy Thanh mai in vitro. O giai
chdi Thanh mai in vitro. Méi truong WPM ¢ doan vuon wom gia thé hdn hop giita 50% dat
bd sung 0,5 mg/l BA; 14 thich hop cho su tao  xo dira + 50% Perlite cho thdy cdy sinh truéng
chdi Thanh mai in vitro. D6i v6i nghiém thie  t6t hon so v6i cac nghiém thirc con lai.

ra ré cdy Thanh mai in vitro, trén moi truong
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