KHOA HOC CONG NGHE

NHAN GIONG CAU KY (Lycium chinense Mill.) BANG
PHUONG PHAP GIAM HOM TAI DA LAT, LAM BONG

Giang Thj Thanh®", Tran Vin Thao!

TOM TAT

Cay Cau ky khong chi duoc st dung nhr moét vi thudc phé bién trong cac bai thuoc dan gian ma
con duoc st dung nhu mot loai thuc phdm c6 gia tri duoc liéu cao. Hién nay, nhan giéng bang
hom 12 mot phuong phap nhan giong sinh duong duoc ap dung kha phé bién véi viéc st dung cac
loai auxin: IAA, IBA, NAA, ... Nghién cttu duoc thuc hién tai Vuon Thuc nghiém, Vién Khoa hoc
Lam nghiép Nam Trung b6 va Tay Nguyén. Thi nghiém duoc bé tri theo khéi ngau nhién day da
voi 2 thi nghiém: (1) Anh huéng ctia loai va nong do chét diéu hoa sinh trudng thuc vat va tudi
hom dén két qué giam hom; (2) Anh huéng ctia kich thuéc hom dén két qua giam hom. Két qua
cho théy: D6i voi hom hoéa go mot phan, xir Iy hom bing IBA & néng do 1,5% 1a tot nhat, dat ty le
ra ré 100% vdi 5,22 ré/hom, chiéu dai ré 10,79 cm va chi s6 ra ré 1a 60,52. Xt Iy hom chua hoa gb
biang NAA & nong do 1,5% la tot nhat, dat ty 1é ra ré 85,00% vé6i 3,72 ré/hom, chiéu dai ré 9,13 cm,
chi s6 ra ré 1a 39,72. Stt dung hom 16n (dai 6 - 7 cm, chita 5 - 6 mat) dé nhan giong cho ty 1é song
dat 99,23% va ty 1e ra ré 1a 91,19%, véi so luong ré, chiéu dai ré trung binh 1an luot 1 4,68 ré/hom
va 9,03 cm. C6 thé stt dung hom nhé (dai 3 - 4 cm, chira 2 - 3 mat) dé nhan giong cay Cau ky,
nham nang cao hé s nhan giéng lén g4p 2 lan so voi stt dung hom 16n trong khi van dam béo ty

1é song, ty 1é ra ré va ty 1é ra chéi dat trén 85%.

T khéa: Nhdn giong, gidm hom, cdu ky, cui khdi, chat diéu hoa sinh trudng.

1. DAT VAN BE

Cau ky (Lycium chinense Mill) con cé tén goi
khac 1a Ca khéi, Rau khoi, Khi khéi, Khéi ti, Dia
cot bi, Phic khau khi (Tay), thuoc Ho: Ca
(Solanaceae) c6 ngudn géc tir ving Tay A. Theo A.
Y. Leung va cs (1996), Cau ky duoc coi 1a vi thudc
b6 toan than, dung cho co thé suy nhuoc, can than
am quy, tinh huyét bat tuc, than kinh suy nhuoc,
lung g6i méi dau, hoa mat, thi luc gidm, di tinh, dai
thao duong va c6 doc tinh thap [1]. Nghién ctu
ctia A. Mocan va cs (2014) cho thay, 14 Cau ky 1a
nguon cung cap flavonoid c6 gia tri voi cac hoat
dong chong oxy hoa va khang khuén [2]. Ngoai ra
con co tac dung chong béo phi va ha duong huyét
[3], [4]. 0] Trung Qudc, Cau ky duogc st dung lam
nguyeén liéu trong y hoc ¢ truyén dé bé than va
tang cuong thi luc [5]. Tai Viét Nam tir nim 1996,
Tram nghién cttu Dugc liéu Thanh Hoéa da nghién
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ctru trong Cau ky thanh cong va hang nam déu thu
hoach qua [1].

Cau ky 1a mot vi thudc kha phé bién trong cac
bai thuéc dan gian va thuong xuat hién trong mot
s6 mon an. Bén canh d6, Cau ky con gop phan
cung cap thém vao nhom cay thuc phdm c6 gia tri
duoc liéu cao. Chinh vi vay, nghién ctu nhan
giong Cau ky bang phuong phap giam hom, nham
tao ra ngudn giong c6 gia tri, dap tmg nhu ciu san
Xudt trén quy moé thuong mai 1a rat can thiét.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu va dia diém nghién ctru

2.1.1. Vat liéu nghién cuu

Hom duoc 14y tir cay me khée manh, tai Vuon
Thuc nghiém, Vién Khoa hoc Lam nghiép Nam
Trung b6 va Tay Nguyén. Cac auxin st dung gém:
IAA (Indole-3-Acetic Acid), IBA (Indole-3-Butyric
Acid) va NAA (a-Naphtalene Acetic Acid) & dang
bot voi cac nong do khac nhau. Gia thé giam hom
la dat thit dugc loai bo ré cay va xo dira xtt 1y loai
ECO N1 (v6i thanh phan N > 0,15%; P,O; > 0,06%;
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K,0 > 0,07%; CaO = 2,2 mg/kg; axit humic: 0,41%;
pH: 6,0 - 6,5; EC: 1,2 - 1,8 mS/cm; do 4m: 50 + 5%;
mau sic: nau sam).

212 Chon canh ldy hom

Canh khoe manh, khong bi sau, bénh. Hom
duoc cat thang bang kéo cat canh vao budi sang
som, ngam trong nudc thuong 5 - 10 phut, sau do
ngam trong dung dich Benlate C 0,1% trong 5 phut
va cudi cung xit ly bing cac loai chat diéu hoa sinh
truong thuc vat va giam trong nha kinh.

2.1.3. Thoi gian nghién cuu

Thi nghiém duoc tién hanh tir 3/5/2022 -
24/5/2022.

2.2. Phuong phap nghién ciru
2.2.1. B6 tri thi nghiém

Thi nghiém duoc bé tri theo khéi ngdu nhién
day da voi 2 thi nghiém, méi thi nghiém lap lai 3
lan. Cac thi nghiém duoc thuc hién trén gia thé
50% dat + 50% xo dura. Thi nghiém duoc dat trong
nha kinh vé6i ché @6 phun suong tu dong, nhiet do
va do 4m 6n dinh trung binh lan luot 20 - 25°C va
80 - 90%.

- Thi nghiém 1: Anh huténg ciia loai va nong do
chat diéu hoa sinh trurdng thire vat va tuoi hom dén
két qua gidm hom.

B6 tri thi nghiém véi 3 loai chat diéu hoa sinh
trudng thuc vat 1a IAA, IBA va NAA & dang bot voi
cac nong do khac nhau 0,5%, 1%, 1,5%, 2% va cong
thitc doi chung 1a hom khong xt ly voi cac hoa
chét néu trén. Véi 2 loai tuéi hom: hom hoa gé mot
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Hinh 1. Hom héa gb mot phan

phan va hom chua hoa g6, duong kinh trung binh
hom héa g6 mot phan tir 0,2 - 0,3 cm; hom chua
hoa gb tir 0,15 - 0,2 cm. Méi cong thitc stt dung 30
mau hom. Téng s6 hom thi nghiém 1a 2.340 hom.

- Thi nghiém 2: Anh huong cua kich thuoc
hom dén két qud giam hom

B6 tri thi nghiém véi 2 loai hom: hom 16n 6 - 7
cm, chtta 5 - 6 mat; hom nhé 3 - 4 cm, chta 2 - 3
mat. Mdi cong thttc st dung 87 mau hom, lap lai 3
lan. Téng s6 hom thi nghiém la 522 hom.

2.2.2. Phwong phap xir Iy s6 liu

Thu thap s6 lieu: So liéu duoc thu thap 1 lan
vao cudi dot thi nghiém cho ting cong thic. Cac
s6 lieu thu thap gom: Ty 1é hom song (%), ty lé
hom ra ré (%), s6 luong ré, chiéu dai ré (cm), chi
s6 ra ré (so luong ré x chiéu dai ré), ty 1é ra choi
(%), s6 chdi, chiéu cao chéi (cm). S6 lwong ré va so
chéi duoc dém bing mat thuong, chiéu dai ré va
chiéu cao chédi duoc do bang thuoc khiac vach
chinh xac dén mm. Chiéu dai ré trung binh duoc
tinh bang trung binh cong cta chiéu dai ré dai
nhat va chiéu dai ré ngin nhat trén méi hom thi
nghiém. Chiéu cao chéi duoc do bang chiéu cao
ctia chéi dai nhat trén mdi hom thi nghiém.

Céc s6 lieu duoc thu thap va xtt Iy trén phan
mém Excel va Statgraphics XV.I.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Anh hudéng ctia loai va néng dd chat diéu
hoa sinh truong thuc vat va tudi hom dén két qua
giam hom
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- Hinh 2. Hom chua hoa gb
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Két qua theo doi sau 3 tuan thi nghiém, xtt ly
hom cay Cau ky bang 3 loai hdéa chat IAA, IBA va
NAA & cac néong do khac nhau 0,5%, 1%, 1,5% va 2%
véi 2 loai hom (Bang 1) c6 anh hudong khac biét
dang ké vé so luong ré trung binh, chi so ra ré
gitra cic cong thic thi nghiém.

Loai hom hoa g6 mot phan

Voi ty 1é song dat trén 90% trén tat ca cac cong
thitc thi nghiém cho thdy, kha nidng thich nghi cao
ctia loai Cau ky voi diéu kién khi hau khu vuc
nghién cttu, bén canh d6, c6 thé nhan giong bing
hom véi so luong 1on d€ tao ra ngudn giong cung
cap cho thi truong & quy moé thuong mai. Chi trong
3 tuan thi nghiém, ty lé ra ré dat tir 80 - 100%, voi
s6 luong ré khac biét & cac cong thic thi nghiém
voi P-Value = 0,001 < 0,05, trong do, cong thic
giam hom xit ly bang IBA & noéng do 1,5% 1a khac
biét so voi cac cong thitc con lai va 16n hon nhiéu
so voi cong thic doi ching, dat ty 1é ra ré 100% voi
5,22 ré/hom, chiéu dai ré 10,79 cm va chi s6 ra ré
la 60,52. Cac cong thirc con lai chua co su khac
biét ro rét. X Iy hom bang IAA cho ty 1é ra ré dat
ter 88,33 - 96,67%, voi sO ré tir 3,98 - 4,97 ré/hom va
chi s6 ra ré tir 43,04 - 48,87. Xt ly hom biang NAA
cho ty 1é ra ré dat tir 80,00 - 96,67%, voi s6 ré 4,03 -
5,09 r&/hom va chi s6 ra ré tir 39,97 - 56,09. O cong
thtcc doi ching (khong xtt Iy hom bang cac chat
diéu hoa sinh trudng thuc vat trén) mac du cho ty
lé ra ré dat cao (80%), tuy nhién chi s6 ra ré chi dat
41,94.

Bang 1 ciing cho thdy, viéc st dung chat diéu
hoa sinh truéng voi nong do thich hop sé mang lai
hiéu qua gidm hom cao. Gidm hom cay Cau ky voi

IBA & nong do 1,5% cho hiéu qua giam hom cao
nhat vé chi s6 ra ré. Nguoc lai, khi st dung chat
diéu hoa sinh trudng voi nong do khong thich hop
sé gay tc ché cho su ra ré ctia hom. Xt Iy hom cay
Cau ky voi IBA & nong do 0,5% cho chi s6 ra ré
thap nhat 1a 34,90, thap hon nhiéu so voi doi ching
voi chi s6 twong tmg 1a 41,94.

Loai hom chira hoa go

Két qua sau 3 tuan thi nghiém cho thay, trén
cac cong thic thi nghiém déu cho ty 1¢ hom song
dat trén 85%; ty 1é hom ra ré tir 75 - 95%, voi so
luong ré trung binh (v6i P-Value = 0,011 < 0,05) va
chiéu dai ré (voi P-Value = 0,005 < 0,05) déu cé su
khéac biét ro & do tin cay 95%. Trong do6, cong thirc
giam hom xtt ly bang NAA & nong do 1,5% la tot
nhat, dat ty 1é ra ré 85,00% voi 3,72 ré/hom, chiéu
dai ré 9,13 cm va chi so6 ra ré 1a 39,72. Xt Iy hom
bang IAA cho ty 1é ra ré dat tir 75,00 - 93,33%, voi
SO ré tir 2,49 - 2,96 r&/hom va chi so ra ré tir 22,61 -
25,68. Xt Iy hom bang IBA cho ty 1é ra ré dat ti
83,33 - 95,00%, voi so ré 2,42 - 2,88 ré/hom va chi
6 ra ré tir 15,50 - 30,04. O cong thirc déi ching
(khong xtr Iy hom bing cac chat diéu hoa sinh
truong thuce vat trén) méc du cho ty 1é raré dat cao
(80%), tuy nhién chi s6 ra ré chi dat 18,71.

Tir két qua phan tich vé loai hom cho thdy,
viéc nghién cttu nhan giéng bang hom chua hoéa
g0 mang lai y nghia thuc tién trong san xuat, mic
du hom hoa gé mot phan cé hiéu qua nhan giong
cao, tuy nhién viéc st dung hom chua hoa go
trong nhan giéng giip rut ngin thoi gian thu hom
giong, tir do6 tiét kiém thoi gian va chi phi khi san
xuat giong voi s6 luong 16n trong thoi gian ngan.

Bang 1. Két qua giam hom theo loai va nong d6 chat diéu hoa sinh truéng thuc vat
va tubi hom cay Cau ky sau 3 tuan tudi

T 16 ra 1é S6 lwong ré Chiéu dai ré
Cong thic Ty lé song (%) Tk trung binh trung binh Chisoraré
(%) < =
(s6 ré/hom) (cm)
Hom hoa gé mot phian

0,5 100,00 £0,00 | 96,67 + 0,06 4,97 + 0,35 10,33+ 0,91 48,87 + 5,00

IAA 1 93,33 £0,11 88,33+ 0,07 3,98 + 0,37 9,77 £ 0,86 43,89 + 6,53
1,5 98,33 +0,03 90,00 + 0,05 4,96 + 0,38% 7,99 £0,82 43,04 + 6,90

2 98,33 +0,03 96,67 + 0,03 4,19 + 0,35%¢ 10,35+ 0,75 | 43,22 +4,35%
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05 | 9833 +0,03 | 85004013 | 320+029° | 995+1,17 | 34,90+ 6,93

- 1 | 100,00 £0,00 | 9500009 | 4,84+034" | 1074+1,20 | 54,81 +7,27%
1,5 | 100,00 £0,00 | 100,00=0,00 | 522+033 | 10,79=0,73 | 60,52+ 6,19"

2| 100,00 £0,00 | 96,67+0,03 | 4,21+032% | 1037+0,75 | 43,71+ 4,32

0,5 | 100,00 0,00 | 96,67+0,03 | 4,03+036% | 951082 | 44,27+ 743"

1 | 9833 £0,03 | 8833020 | 509+050® | 960+1,02 | 5609859

NAA 1,5 | 100,00 £0,00 | 8500+022 | 437+039" | 895+0,80 | 39,97 +4,55%
2 | 9000 +0,13 | 80,00+0,18 | 4,29+032% | 10,68+1,10 | 48,96+ 6,90”

C}? L,f;g Ig;él‘;g 90,00 +0,13 | 80,00+0,18 | 4,59+034® | 863069 | 41,94+ 559"

Hom chira hoa g6

05 | 9667+0,10 | 93,33+0,13 | 2,96+021bc | 7,53+ 0,41bc | 22,61 +2,04bc
" 1 | 9333008 | 86,67+0,14 | 2,75+0,27bc | 7,24+0,62bc | 23,77 + 3,98bc
15 | 90,00-0,03 | 8333006 | 2,80+0,16bc | 8,69+ 0,64abc | 25,68 = 2,72hc
2 | 8667+006 | 7500+0,12 | 2,49+0.22c |874+1,32abc | 24,19+ 4,11bc

05 | 9667+ 005 | 9500+005 | 2,88+0,18bc | 9,90+0,70a | 30,04+ 2,99b
A 1 | 9500006 | 9500+005 | 2,86+0,21bc | 7,07+0,67bc | 20,76 + 2,36bc
1,5 | 9333+005 | 90,00=0,06 | 2,65+0,20bc | 7,50 +0,56bc | 21,60 = 2,45bc

2 | 8500+005 | 83,33+0,09 | 242+019c | 6,78%0,67bc | 15,50+ 1,88¢

05 | 9500+009 | 90,00+009 | 244=016c | 7,42=0,62bc | 18,69+ 2,05¢

1 | 90,00=0,13 | 8500+0,14 | 3,31+0,25ab | 8,46=0,65abc | 30,36 = 3,89b

NAA 15 | 90,00£0,10 | 8500+0,08 | 3,72+031a | 9,13+1,01ab | 39,72 63%a
2 | 8500+0,16 | 87,33+020 | 2,67=0,18bc | 645+0,59 | 17,96+ 2,13c

boi | Khong

chimg | xitly | S3+006 | 8000£006 | 250:0,18c | 723:+073be | 1871+ 244c

Ghi chu: Sai s6 st dung 14 sai s6 mau SE: Standard Error. Céc gid tri trén cung 1 cot theo sau boi
cung 1 ky tir khac biét khong c6 y nghia thong ké qua phan han Duncan & do tin cdy 95%.

3.2. Anh huéng ctia kich thuéc hom dén két  tmg voi hom nhé 1an luot 1a 2,75 ré/hom va chiéu
qua gidm hom dai hom 14 7,22 cm.

Nghien cttu kich thuéc hom sau 3 tuan (Bang
2) cho thdy: Khi gidm hom lon, ty 1é séng dat
99,23% va ty 1é ra ré 1a 91,19% vuot troi hon khi st
dung hom nho dé giam véi ty le lan luot 1a 91,57%
va 86,59%. Voi so luong ré va chiéu dai ré trung
binh ciing c6 su khac biét ro khi sitr dung hom 16m
1a 4,68 ré/hom va chiéu dai ré 1a 9,03 cm, tuong

Bén canh d6, nghién ctu vé choéi ciing 1a chi
titu can thiét dé danh gia su vuot troi vé sinh
trudng ctia hom. Trong khi s6 chéi trung binh &
hom 16n 1a 3,22 chdi/hom va chiéu cao chéi 1a 5,37
cm thi & hom nhé chi dat 1,54 chdi/hom va chiéu
daila 1,82 cm.
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Bang 2. Két qua giam hom theo kich thuréc hom ciy Cau ky sau 3 tuan tudi

Chi tiéu Logi hom
Kich thudc 1on Kich thudc nho
Ty lé song (%) 99,23 £ 0,01 91,57 £ 0,03
Tyleraré %) 91,19+ 0,05 86,59 + 0,03
S6 luong ré trung binh (s6 ré/hom) 4,68 + 0,20 2,75+0,11
Chiéu dai ré trung binh (cm) 9,03 +£0,36 7,22 +0,27
Chisoraré 4551 + 3,06 21,46 + 1,33
Ty lé ra choi (%) 99,23 £ 0,01 91,57 £ 0,03
S6 chéi trung binh (s6 choi/hom) 3,24 + 0,09 1,54 £ 0,04
Chiéu cao choi trung binh (cm) 5,37 + 0,23 1,82+0,13
Chi s6 choi 17,44 £ 0,90 2,65+ 0,20

Ghi chii: Sai sO' sir dung I4 sai s6 méu SE: Standard Error

Nghién citu kich thuéc hom c6 y nghia thuc
tién san xudt, voi loai hom nho cé thé gitp ting hé

Hinh 3. Hom nho

4. KET LUAN

Doi véi hom héa gé mot phan, xix Iy hom bang
IBA & nong do 1,5% 1a tot nhat, dat ty 1é ra ré 100%
v6i 5,22 ré/hom, chiéu dai ré 10,79 cm va chi s6 ra
ré 1a 60,52.

Co thé stt dung hom chua héa gé dé nhan
giong cay Cau ky nham tiét kiém thoi gian va chi
phi khi sdn xuat giong. Xt ly hom chua hoéa go
bang NAA & nong do 1,5% 1a tot nhat, dat ty lé raré
85% voi 3,72 ré/hom, chiéu dai ré 9,13 cm, chi s0
raréla 39,72.
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s6 nhan giéng lén gap 2 1an trong khi van dam bao
cac chi tiéu vé ty 1é song va ty 1é ra ré 1a trén 85%.

Hinh 4. Hom 16n

Str dung hom 16n (dai 6 - 7 cm, chita 5 - 6 mat)
dé nhan giong cho ty 1é song dat 99,23% va ty lé ra
ré 1a 91,19%, voi so luong ré va chiéu dai ré trung
binh 14 4,68 ré/hom va chiéu dai ré 12 9,03 cm.

C6 thé st dung hom nhé (dai 3 -4 cm, chia 2 -
3 mat) dé nhan giong cay Cau ky, nham nang cao
hé s6 nhan giéng lén gap 2 1an so véi sit dung hom
16n trong khi van dam bao ty 1é song, ty 1é ra ré va
ty 1é ra choi dat trén 85%.

TAI LIEU THAM KHAO

1. Le Van Giéi (2013). Nghién ctru mét so
bién phép trong ky thuat nhan giéng va trong trot

41



KHOA HOC CONG NGHE

cay khéi ti (Lycium chinensis Mill) tai Sa Pa - Lao
Cai. Luan van thac si khoa hoc noéng nghiép,

Truong Pai hoc Thai Nguyén.
2. Andrei Mocan, Laurian Vlase, Dan
Cristian Vodnar, Cristina Bischin, Daniela

Hanganu, Ana-Maria Gheldiu, Radu Oprean, Radu
Silaghi - Dumitrescu and Gianina Crisan (2014).
Polyphenolic Content, Antioxidant and
Antimicrobial Activities of Lycium barbarum L.
and Lycium chinense  Mill. Leaves.
Molecules 2014,19  (7), 10056 10073;
https://doi.org/10.3390/molecules190710056.

3. Hwang Eun - Young, Hong Jung-Hee, Choi
Jun-Hyeok, Choi Eun-Jung, Lee In-Seon (2009).
Study on Anti - obesity and Hypoglycemic Effects
of Lycium chinense Mill Extracts. Journal of the
Korean Society of Food Science and Nutrition.
Volume 38 Issue 11 / Pages.1528-1534 / 2009 /

1226-3311(pISSN) / 2288-5978(eISSN). https://
doi.org/10.3746/jkfn.2009.38.11.1528.

4. Prodromos Skenderidis, Dimitrios
Lampakis, Ioannis Giavasis, Stefanos
Leontopoulos, Konstantinos Petrotos, Christos
Hadjichristodoulou and Andreas Tsakalof (2019).
Chemical Properties, Fatty-Axit Composition and
Antioxidant Activity of Goji Berry (Lycium
barbarum L. and Lycium chinense Mill.) Fruits.
Antioxidants 2019, 8(3), 60; https://doi.org/

10.3390/antiox8030060.
5. Zilun Lei, Xiangiang Chen, Fuliang Cao,
Qirong Guo, Jiahong Wang (2021).

Phytochemicals and bioactivities of Goji (Lycium
barbarum L. and Lycium chinense Mill.) leaves
and their potential applications in the food
industry: a review. Institute of Food Science and
Technology. https://doi.org/10.1111/ijfs.15507.

PROPAGATION OF Lycium chinense Mill. BY CUTTING METHOD
IN DA LAT, LAM DONG PROVINCE

Giang Thi Thanh, Tran Van Thao

Summary

Lycium chinense is not only used as a popular medicine in folk remedies, but also as a food with
high medicinal value. Currently, production of this species is necessary, in which propagation by
cuttings is a vegetative propagation method that is applied quite commonly in agriculture with
many kind of auxin types: IAA, IBA, NAA,... The study was conducted at the experimental site of
Forest Science Institute of Central Highlands and South of Central Vietnam. The experiment was
arranged in a fully randomized block design: (1) Effect of type, concentration of auxin and cutting
age on research results; (2) Effect of cutting size on cutting results. The results indicated that:
For partial wood cuttings, IBA 1.5% is the best, achieving 100% rooting rate with 5.22
roots/cutting, with a root length of 10.79 cm and the rooting index was 60.52. Treatment of non -
wooden cuttings with NAA 1.5% was the best, achieving a rooting rate of 85.00% with 3.72
roots/cutting, root length of 9.13 cm and rooting index of 39.72. Large cuttings (6 - 7 cm long and
5 - 6 knot) gave a survival rate of 99.23% and a rooting rate of 91.19%, with 4.68 roots/cutting and
the root length of 9.03 cm. It is possible to use small cuttings (3 - 4 cm long and 2 - 3 knot) to
propagate Lycium chinense, in order to increase 2 times the propagation coefficient compared
with using large cuttings while ensuring the ratio survival, rooting rate and budding rate reached

over 85%.

Keywords: Propagation, cuttings, lycium chinense, growth regulator.
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