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NGHIEN CUU QUY TRINH NHAN GIONG IN VITRO CAY KY TU
(Lycium barbarum L.)
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TOM TAT

Cay Ky tir (Lycium barbarum L.) 1a mot loai cay thuc pham va cdy duoc liéu quy va quan trong dugc
dung trong Pong y tir xa xwa. Hién nay, nhu ciu vé ngudn cdy gidng Ky tir sach bénh, sb luong 16n tai
Viét Nam dang ngay cang gia ting. Nghién ctru nay dugc thuc hién nham xay dung quy trinh nhan gidng
in vitro cay Ky tir tir hat Két qua cho thdy, mau hat dwoc khir tring bang con 70° trong thoi gian 3 phiit,
cho ty 16 miu nay mam dat 67,2%. Moi truong MS (Murashlge and Skoog) bd sung 0,5 rng/L BAP la
phu hop cho su tai sinh chdi in vitro sau 3 tudn nudi cdy, v6i hé s6 nhan chdi dat 7,35 chdi/mau; chidu
cao cay 1,9 cm; so 1453 1a/ch01 Moi tru:orng %2 MS thich horp cho giai doan tao cdy hoan chinh, ty 1€ ra
ré dat 95,57%; s6 ré/chdi 5,9 ré; chiéu dai ré 3,03 cm sau 3 tudn nudi cay.

Tir khoa: Lycium barbarum, Ky tir, in vitro, nudi cay mo.

1. MO PAU

Cay Ky tu (Lycium barbarum L.) hay con goi
la cay Cau khoi, Khoi tir, Dia ¢t tir thuoc ho
Ca. Pay 1a cay thudc rit phd bién hon 2500 nim
trude tai Trung Qudc, Nhat Ban, Viét Nam. Ky
tr duoc biét dén nhu mot loai siéu trai cdy, siéu
thuc pham duoc sir dung trong Pong y dé chita
bénh, dong thoi 1am mon an, thirc uéng hang ngay
(Shahrajabian, 2018).

Qua cac két qua nghién ctru cho thiy trong qua
va ré Ky tir chira cac hop chét gitip ting cuong st
khoe, tang tudi tho, ting cuong thi luwc, chirc ning
cua gan, than, ngan ngura cac bénh tiéu duong, tim
mach, ung thu, ting kha nang mién dich, giam
noéng do cholesteron trong méau (Potterat, 2010)
(Yu, 2017).

Trung Qudc van 1a nha cung cip chinh cic san
pham Ky tir trén thé giéi. Tuy nhién, hién nay mot
sO nude da ¢ xu hudng nhéan rong dién tich gidng
cdy nay ¢ nhimng khu vyc ¢ diéu kién thich hop
(Gidea, 2017).

O nudc ta, cdy Ky tir con co tén goi khac 1a cut
khoi, tuy dem lai gia tri kinh t& cao, nhung dién
tich trong con rat han ché, chi phan bd & mot s6
tinh mién ndi phia bac nhu Sa Pa, Lao Cai trong dé
léy 14 ndu canh, 1am thudc chita ho, sét. Hién nay,
chung ta da bat dau quan tam dén viéc trong Ky
tir. Tuy nhién, viéc nhan rong dién tich trong Ky
tir con gap nhidu kho khian vé& ngudn gidng. Chu
yéu 1a str dung gidng tir phwong phap gidm canh
hodc gieo hat. Khi tréng béng cach gieo hat, su
ndy mam khong dong déu, chat luong cay gidng
va nang suét chua tot.

Nuoi cay md thuc vat 1a mot cong cu dé nhan

"Truong Pai hoc Su Pham, Dai hoc Pa chng;

glong v0 tinh, cho phep nhan nhanh céac glong cay
trong trong diéu kién kiém soat duoc cac diéu kién
moi truong. La phuong phap trién vong dé cung
cap giong cay trong chat lugng cao c¢6 kha nang
thuong mai, nang cao nang suat, giam chi phi
trong trong trot.

O nuéc ta hién nay van chua co quy trinh
san xuat giong cay Ky ti in vitro dugc cong bo.
Xuat phat tir nhitng co so trén, ching t61 da tién
hanh “Nghién clru nhan giong in vitro cay Ky tr
(Lycium barbarum L.).

2. VAT LIEU VA PHUONG PHAP NGHIEN
CcUU
2.1. Vit liéu nghién cvuru

Hat giéng ciy Ky tir duogc cung cap boi cong ty
Nuts Talk, Trung Quoc.

2.2. Phuong phdp khir tring méu

Hat Ky tir duwoc rira sach dudi voi nudce chay,
ngam xa phong trong10 phut, sau do hat duogc rira
sach lai bang nudc. Ti€p theo, hat dugc khir trung
bang con 70°(Viét Nam) véi cac khoang thoi gian
khac nhau (3, 5 va 7 phut). Sau d6 hat duogc ria
sach bang nuéc cat vo trung 3 lan. Mau hat sau
khi khir tring dugc cay 1én méi truong Murashige
and Skoog (MS) (Sigma, M¥); 3% (w/v) saccrose
(Merch, brtc), 0,8% (w/v) agar (Samchun, Han
Quodc).

Panh gia hiéu qua khir tring miu sau 2 tuan
nudi cay thong qua céac chi tiéu: ty 1¢ mau nhiém
(%), ty 1é mau chét (%), ty 1é mau nay mam (%).
2.3. Phwong phdp nhén nhanh chéi in vitro

Chdi in vitro sau 3 tudn nudi cdy co chiu
cao khoang 5-6 cm, 6-8 la/cay, dugc tai sinh
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trong moi truong MS (Sigma, M¥); bd sung 3%
(w/v) saccrose (Merch, Puc), 0,8% (w/v) agar
(Samchun, Han Qudc), 6-Benzylaminopurine
(BAP) (BioReagent, My) (0,5; 1,0; 1,5; 2,0
mg/L), Kinetin (KIN) (BioReagent, M¥) (1,0; 2,0;
3,0 mg/L). Panh gia hidu qua phat sinh chdi sau 3
tudn nudi cdy théng qua cac chi tiéu: s6 chdi/mau
(chdi), chidu cao chdi (cm), sb 1a/chdi (14).
2.4. Phwong phdp tao vé in vitro

Chéi Ky tir in vitro dai khoang 2 - 3 cm duoc
nudi cdy trén moi trudng bd sung Y% MS; % MS;
MS (Sigma, My) co ban; 3% (w/v) saccrose
(Merch buc); 0,8% (W/V) agar (Samchun Han
Qudc). Kha ning tao ré sau 3 tuan nudi cay duoc
danh gia thong qua céc chi tiéu: ty 1& ra ré (%), s6
ré&/chdi (ré), chiéu dai r& (cm).

Méi trudng nudi cay déu duoc diéu chinh pH =
5,8 - 5,9; sau d6 dugc kht trung trong ndi hép tiét

trung & nhiét do 121°C trong 20 phut. Mau duoc
nuoi cay trén moi truong thich hop ¢ nhiét d6 25
+ 2°C, cuong do chicu sang 2000 lux, thoi gian
chiéu sang 12h/ngay.
2.5. Phwong phdp xir 1y thong ké

Mai thi nghiém trén dugc b tri lap lai 3 lan. S6
liéu dugc xtr Iy bang chuong trinh Excel va phan
meém Statistix version 9.0.
3. KET QUA VA THAO LUAN
3.1. Két qua khir triing mau

Diéu kién v trung 1a mot trong nhitng yéu t6
quyét dinh dén thanh cong cua qua trinh nudi cay
in vitro. Trong nghién ctru ndy, chung t6i tién hanh
khao sat hiéu qua khur tring mau vadi con 70° ¢ cac
thoi gian khac nhau. Mau hat sau khi dugc khu
trung dugc cay 1én moi truong MS cd bo sung 3%
saccarose, 0,8% agar, pH = 5,8. Két qua duoc trinh
bay ¢ Bang 1.

Hinh 1. (A) Qua Ky tit. (B) Hat Ky tir tach tir qua
Bang 1. Anh hwéng ciia thoi gian khir tring dén hiéu qua khir tring hat Ky tir

Thoi gian Hiéu qua khir trung
(PhU0) 7o 1a mAu nhidm (%)  T§ I¢ miu chét (%) T§ I¢ ndy mam (%)
3 19,4 234 67,2
5 1,1 57.8 31,1
7 6,1 79,7 14,1
9 12 92,3 6,5

Két qua bang 1 cho thy hiéu qua str dung con
70° dé khur trung hat Ky tir, két qua tot nhét thu
duoc khi khur trung hat trong thoi glan 3 phut sau
2 tun nudi cay cho ty 1¢ nay mam cao nhat dat
67,2%, ty 1¢ mau chét thap nhét dat 23,4 %. Khi
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tang thoi gian khi trung 1€n 5, 7 va 9 phut thi ty 1&
mau nhiém thap 1an lugt 1a 11,1%; 6,1% va 1,2%,
tuy nhién ty 16 nay mam cua hat lai bi giam di, 1an
luot dat 31,1%; 14,1% va 6,5%.
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Bang 2. Panh gia tinh trang miu song sét va phat trién sau khir trung

Thoi gian khir triung (phat) Thoi gian ndy mam (ngay) Chiéu cao cAy (cm)  S§ la/ciy (14)
3 8 6,2° 7,40
5 12 4,6° 4,1°
7 17 2,3¢ 2,3¢
9 24 2,1¢ 2,2°¢
i
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Chii thich: Céc chit cdi khdc nhau trén ciing 1 ¢ét chi sw sai khdc ¢6 y nghia thong ké ciia trung binh

mau voi p < 0,05.

Hinh 2. Hat Ky tir nay mam thanh ciy con in vitro sau khi khir tring hat bang con 70°, (A)
Khir trung 3 phut, (B) Khir trung 5 phut, (C) Khir trung 7 phut

Mau hat Ky tir duoc theo doi sau 30 ngay nudi
céy, két qua cho thay, khi ting dan thoi gian khir
trung hat d4 anh hudng dén thoi gian hat nay mam.
6] thoi gian khir trang 3 phut, thoi gian hat nay
mam sém nhat (sau 8 ngay nudi cdy), dong thoi
cay ciing phat trién tot hon, chiéu cao cay dat 6,2
cm; 86 14 7,4 14 (Bang 2). Khi thoi gian khir tring
hat tang 1én 5, 7 va 9 phit, toc d6 nay mam ciia
hat chdm hon (lan luot sau 12 17 Va 24 ngay) va
cdy con in vitro cling phat trién yéu hon didu nay
thé hién qua gia tri chiéu cao cay va sb 14 thap &
bang 2.

Nhu vay, khir tring hat Ky tir véi con 70° trong
thoi gian 3 phut cho hiéu qua khir trung t6t nhat,
the hién trén ba chi tiéu: ty 1é nay mam, toc do nay
mam va chat lugng cdy con in vitro. Cdy con in
vitro trong thi nghiém dugc sir dung dé thuc hién
cac bude nghién ciru tiép theo.

Nam 2016, Alexandru Fira va cs da nghién ctru
su anh huong cia sodium hypochlorite 5% dén
hidu qua khtr tring cua miu hat Ky tir. Két qua
dat dugc hiéu qua nay mam khoang 50% va khong

¢6 su nhiém mau duoc ghi lai. Hat dugc nay mam
va phat trién tt trén moi truong MS co ban, sau
30 ngay nudi cdy chiéu cao ciy khoang 5-8cm, va
chiéu dai ré dat 10cm (Fira, 2016). Trong nghién
ctru nay, ching t6i dung phuong phap khtr tring con
70° trong thoi gian 3 phit cho hiéu qua nay mam
67,2%. Nhu vay, phuong phap khir trung hat Ky tir
cua ching t6i cho hi¢u qua tuong duong véi nhom
tac gia trén, nhung vé mat phuong phap thi don gian
hon va khong dung dén hoa chit giy 6 nhiém.
3.2. Anh hwéng ciia BAP dén khd ning nhin
nhanh chéi in vitro cdy Ky tir
6-Benzylaminopurine (BAP) va Kinetin (KIN)
1a hai chat diéu hoa sinh truong thudc nhém
cytokinin, c6 tac dung hoat hoa va kich thich su
phan chia té bao nén thuong duoc st dung trong
giai doan nhan nhanh chdi in vitro (Stojakowska,
1999). Trong thi nghiém nay, BAP duoc bd sung
v6i cac ndong do khac nhau (0,5 — 2,0 mg/L) dé
khao sat sy anh huong cta né dén qua trinh nhan
nhanh chdi in vitro cdy Ky ti. Két qua duoc thé
hién ¢ bang 3.

Bang 3. Anh huéng ciia BAP dén kha ning nhan nhanh choi in vitro Ky tir

Kha niing phat sinh choi

BAP(Mg/L) o4 chdi/mAu (chdi)  Chidu cao chdi (cm)  S6 la/chdi () Cous
0.5 7350 1,90° 5,300 i
1,0 5,130 1,715 5,88 ;
1,5 1,326 0,79 2.09¢ +
2,0 1,18 0,444 2.01¢ +

Chii thich: Céc chit cdi khdc nhau trén ciing 1 cét chi sw sai khdc c6 y nghia thong ké ciia trung binh

mau voi p < 0,05., “-*: Khong phat sinh callus,

“+7: Phat sinh callus.
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Hinh 3. Anh hwéng ciia ndng do BAP dén kha ning nhan nhanh chdi in vitro Ky tir sau 3 tuin
nudi ciy. (A) 0,5 mg/L; (B) 1,0 mg/L; (C) 1,5 mg/L; (D) 2,0 mg/L

Két qua ¢ bang 3 cho thiy & cac ndng do BAP (1,5 va 2,0 mg/L) cho s6 chdi/méu thap, chi dat 1an
khac nhau (0,5 - 2,0 mg/L) déu c¢6 anh huong dén  luot 1,32 va 1,18 choi.
su phat sinh choi in vitro cia cay Ky tisau 3 wan 3.3, 4uh hwing cia KIN dén khi ning nhan
theo doi. Su phat sinh choi tot nhat 6 hai nong 40 yhanh chéi in vitro cay Ky ti
0,5 va 1,0 mg/L BAP. O nong do BAP 0,5 mg/L
cho sb chdi 7,3 chdi/mau; chiéu cao chdi 1,9 cm;
s6 14 5,29 14/chdi. O nong d6 BAP 1,0 mg/L; cho
s6 chdi cao dat 5,13 chdi/mau; chiéu cao chdi 1,71
cm; s6 14 5,88 1a/choi. O hai néng do BAP tang dan

KIN duogc bd sung vao mdi trudng MS véi cac
noéng do ting dan tir 1,0 — 2,5 mg/L dé khao sat
su anh huong cta KIN dén qua trinh nhan nhanh
chdi in vitro cay Ky tir sau 3 tuan theo ddi. Két qua
duogc thé hién ¢ bang 4.

Bang 4. Anh hwéng ciia KIN dén kha ning nhin nhanh chdi in vitro Ky tir

Kha ning phat sinh choi

KIN(mg/L) o chéi/mau (chdi) Chidu cao chdi (cm) SO la/chdi (ia)  CAluS
1,0 1,55¢ 3,50° 7,43 ]
1.5 1,23¢ 2,03 5,920 ;
2,0 1,00¢ 3,300 4,48° ;
2.5 0.00¢ 0,0¢ 0,0¢ ;

Chii thich: Céc chit cdi khdc nhau trén ciing 1 ¢ét chi sw sai khdc ¢6 y nghia thong ké cua trung binh

mau véi p < 0,05; “-“: Khéng phdat sinh callus.

Két qua bang 4 cho thay KIN cho hiéu qua Khi so sanh kha ning tic dong dén hé sb nhan chdi
khéng cao bang BAP trong budc nhan nhanh chdi  ctiia BAP va KIN, ching t6i nhan thiy, KIN cho ciy ¢6
invitro. O ca 3 ndng d6 KIN 1,0; 1,5; 2,0 mg/L déu  chiéu cao va s6 14 cao hon BAP, tuy nhién hé s6 nhan
khong c6 su sai khac vé s6 choi/mau. Tai nong &6 chodi lai thap hon (Bang 4). Con BAP tuy cho hé s6
KIN cao nhat 2,5mg/L qua trinh phat sinh chdi bi nhan chdi cao, nhung lai lam giam chiéu cao chdi tai
dung lai. Mac khac, ¢ néng d6 KIN 1,0 mg/L cho sinhva s6 14/chdi (Bang 3). Cu thé, KIN c6 hé sb nhan
Kkét qua chiéu cao choi va sb 14 c6 gia tri cao nhét, chdi dao dong tir 0-1,55 chdi/mau, con BAP ¢ hé s6
dat 1an luot 12 3,5 cm va 7,43 1a/chdi. Tuy nhién, sé  nhan chi tir 1,18-7,35mg/L. Trong d6, ndng d6 BAP
chdi/mau lai kha thap, chi dat 1,55 chdi/mau, thip  0,5mg/L dugc lya chon 1a cong thirc t6i uu nhat cho hé
hon & BAP 0,5mg/L (4,3 chdi) (bang 3). s0 nhan chdi cay Ky tir (7,35 chdi/mau).

Hinh 4. Anh hwéng ciia nong do KIN dén kha niing nhin nhanh chdi in vitro Ky tir sau 3 tuin
nuoi cay. (A) 1 mg/L; (B) 2 mg/L; (C) 3 mg/L
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Tom lai, sau khi thir nghiém BAP va KIN riéng
1¢ cho hiéu quéa nhan nhanh chdi in vitro Ky tir, xac
dinh dugc ¢ nong 40 BAP 0,5 mg/L cho hé s6 nhan
choi cao nhat dat 7,3 choi/mau sau 3 tuan theo doi.
3.4. Anh hwéng ciia moi truong dinh dwong dén
khad nang tao ré in vitro

Méi truong nudi cdy MS bao gdm céac khoang
da lugng, vi lugng, vitamin va cac chat hiru co

thiét yéu can trong qua trinh song cua thyc vat.
Tuy nhién viéc thay dbi nong d6 MS cung anh
huong dén qua trinh phat smh 1& & cdy in Vitro. O
thi nghiém nay, chiing toi tién hanh khao sat nong
d6 moi truong MS (1, 1/2, 1/3, 1/4 MS) dé khao
sat su tac dong cua ham lugng dinh dudng khoang
dén viéc kich thich phat sinh r& voi cay Ky tir in
vitro. Két qua theo ddi sau 3 tudn nudi cdy va dugc
thé hién & bang 5.

Bing 5. Anh huéng ciia méi trueong MS dén kha niing tao ré cay Ky tir in vitro sau
3 tuan nuéi cay

Kha niing phat sinh ré

Mai tru’b‘ng MS > 1A A X A X Ae o X A Ne X
Ty 1€ cay ra re (%) So re/choi (re) Chiéu dai re (cm)
1/4 MS 34,40 1,93¢ 1,95°
1/3 MS 65,42 2,95° 2,05°
1/2 MS 95,57 5,90° 3,032
MS 49,63 3,12° 3,56

Chii thich: Céc chit cdi khdc nhau trén cung 1 ¢ét chi sy sai khdc ¢6 ¥ nghia thong ké ciia trung binh

mau voi p < 0,05.

Y o
/
N
(1
¥

A

\\
\

B L&

Hinh 5. Anh huwéng clia méi trwong dinh dudng dén kha ning tao ré in vitro (A) 1/3MS, (B)
1/2MS, (C) MS

Két qua ¢ bang 5 cho thiy ndng do cac chat
khoéng trong moi truong dinh dudng da tac dong
dén su kich thich phat sinh 1é in vitro. O néng do
% MS cho higu qua ra ré t6t nhét; véi ty 1& phat
sinh ré& 95,57%: s6 ré 5,9 r&; chiéu dai ré 3,03 cm.
O ndng do mdi truong MS cho ty 1¢ ra ré 49,63%,
s6 ré dat 3,12 ré&; chiéu dai ré 3,56 cm. Tai néng
d6 4 MS cho ti 18 ra r& thap nhat, s6 ré it va chicu
dai ré ngén, lan lugt c6 gia tri 34,4%; 1,93 ré; 1,95
cm. Tom lai, viéc gidm mot nua néng d6 khoang
trong moi trudng nudi cdy MS da 6 tac dung kich
thich phat sinh ré cdy in vitro ma khong can phai
bd sung thém chat didu hoa sinh truéng.

Tac gia Manal El-salato (2022) di cong bd
nghién ctru nhan nhanh chdi cay Ky tor Ai cap
(Lycium barbarum). Két qua cho thdy, trong 3 moi
truong bao gom mdi trudng co ban Murashige va
Skoog (mdi truong MS), méi truong Gamborg

(moi trudng B5) va moi trudng thyc vat than gd
(moi truong WP), thi moi truong MS cho cam trng
chdi t6t nhat. Ty 16 nhan chdi téi da dwoc ghi nhan
trén moéi trudng MS b sung 225,24 uM BAP.
Giai doan ra ré, 100% cay ra ré trén mdi trudng
MS bd sung 304,86 uM naphthalene acetic acid
(NAA) (Manal El-salato, 2022). Két qua giai doan
nhan nhanh chéi ciing tuong dong v6i két qua cua
chung t6i. Con giai doan ra r¢, chung t6i chi st
dung ' MS va khong can bo sung chat diéu hoa
sinh truéng, chdi cho ra ré manh, dat ty 1€ 95,57%.
3.5. So dé quy trinh nhén giéng in vitro ciy Ky tiv

Tir céc két qua tot nhat thu dwoc ¢ mdi giai
doan, chang t6i xay dung quy trinh nhan gidng in
vitro cay Ky tir nhu hinh 6. Quy trinh nuéi cay
dugc mé ta nhu sau: (1) Hat gidng Ky tir dugc
thu tir qua, rira sach dudi voi nudc chay, sau do
dua vao tu nudi cdy dé khir trang. Cong thire khir

23



Tap 18 » S6 3-2024, Tap chi Khoa hoc Tay Nguyén

trung la ngam hat trong con 70°trong 3 phut. Rura
sach hat 3 1an voi nu6e cit vo tring, sau dé ciy
hat vao méi trudng MS. (2) Poan chdi ciy con
in vitro duoc cat ngan khoang 1-1,5 cm dé tién
hanh nhan nhanh chdi. Méi trudng nhan chdi la
MS + 3% (w/v) sucrose + 0,8% (w/V) agar bo sung
0,5 mg/L BAP. (3). Cac doan chdi sau nhan nhanh
duogc tach va chuyén qua moi trudng ra ré: ¥ MS
c6 3% (w/v) sucrose; 0,8% (w/v) agar.

Hat gidng Ky tr

Hat dugc khu trung 3
phit vGi con 70°

Nhan nhanh chdi in vitro

Mbéi truong MS; 3%
sucrose; 0,8 % agar;
0,5 mg/L BAP

Tao 1é in vitro

Y Mbi truong  1/2MS;
g 3% sucrose; 0,8 %
g agar

Hinh 6. So' 0 quy trinh nhén gidng in vitro cay
Ky tir

24

4. KET LUAN

Tir cac két qua nghién ctru chung t6i rit ra
nhiing két [uan sau:

- Phuong phap kht'r trung mau hat Ky tir don
gian va hiéu qua 13: con 70° trong thorl glan 3 phut,
cho ti 1¢ ndy mam 67,2% sau 2 tuan nudi cay.

- Méi truong MS ¢6 3% sucrose; 0,8% agar bo
sung 0,5 mg/L BAP 1a méi truong thich hop dé
nhan nhanh chdi in vitro cay Ky tir; véi hé s6 nhan
chdi dat 7,35 chdi/mau; chidu cao chdi dat 1,9 cm;
s6 1a/chdi dat 5,3 14 sau 3 tuan nudi cdy.

- Moi truong 2 MS c6 3% sucrose; 0,8% agar
thich hop dé tao 18 in vitro; voi ty 1€ ra 1& 95,57%;
sb 18/chdi dat 5,9 r&; chiéu dai ré 3,03 cm sau 3
tudn nudi cdy.
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A RESEARCH ON IN VITRO PROPAGATION OF GOJI PLANT
(Lycium barbarum L.)

Bui Thi The'
Received Date: 25/05/2024; Revised Date: 27/06/2024; Accepted for Publication: 28/06/2024

ABSTRACT

Goji berry (Lycium barbarum L.) is an important food and medicinal plant used in Eastern medicine
since ancient times. Currently, the demand for large quantities of seedlings in Vietnam is increasing.
This study aims to establish the process of in vitro propagation of G. berry from seeds. The results
indicate that sterilizing the seeds with 70% alcohol for 3 minutes resulted in a seed germination rate of
67.2%. The MS medium (Murashige and Skoog, 1962) supplemented with 0.5 BAP was suitable for
the multiplication of in vitro shoots after 3 weeks of culture, with a multiplication factor of 7.35 shoots/
explant, an average shoot length of 1.9 cm, and 5.3 leaves per shoot. For rooting and developing plant
formation, the suitable medium was 2 MS. After 3 weeks of culture, the rooting rate reached 95.57%,
the average number of roots was 5.9; average root length was 3.03 cm.

Keywords: Lycium barbarum, Goji berry, in vitro, multiplication.
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