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ABSTRACT

Strawberry (FragariaxananassaDuch.)isafruitwithacharacteristic
aroma, bright red color, juiciness, and sweetness that is consumed
in large quantities. In this study, plant growth regulators (2,4-
D: 2,4-dichlorophenoxyacetic acid; BA: 6-benzylaminopurine;
IBA: indole-3-butyric acid; NAA: naphthaleneacetic acid), light
exposure time (0 h/day, 16 h/day), and MS (Murashige & Skoog)
medium, were used to determine the concentration and light
exposure time suitable for the process of callus formation, shoot
multiplication, and root formation of strawberry plants. The
results showed that the MS medium supplemented with 2.0 mg/L
2,4-D under no light condition had the highest callus formation
rate (69.3%), and the callus weight was 254.8 mg at 49 days after
inoculation. The combination of 0.5 mg/L BA + 0.5 mg/L IBA had
the best results in terms of shoot multiplication coefficient (11.9
times), shoot height (3.8 cm), number of leaves/shoot cluster (40.0
leaves), and fresh weight of shoot cluster (2.4 g) after 42 days of
culture. The MS medium supplemented with 0.1 mg/L NAA had
the highest rooting rate (100%), 17.3 roots/plant with a root length
of 2.5 cm, root collar diameter of 2.5 mm, plant height of 5.2 cm,
and 5.6 leaves/plant at 21 days after inoculation.

Cited as: Nguyen, D. T. T., & Bui, D. M. (2025). Effects of plant growth regulator concentration and
light exposure time on in vitro propagation of strawberry (Fragaria x ananassa Duch.). The Journal
of Agriculture and Development 24(5), 1-9.
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1. Dt Vin Dé

Dau tay (Fragaria x ananassa Duch.) thudc

TP. H6 Chi Minh
TOM TAT

Dau tay (Fragaria x ananassa Duch.) laloai qua c6 huong thom dac
trung, mau do tuoi, mong nudc va vi ngot dugc tiéu thu véi s6 lugng
16n. Trong nghién ctiu nay, cac chat diéu hoa sinh truéng (2,4-D:
2,4-dichlorophenoxyacetic acid; BA: 6-benzylaminopurine; IBA:
indole-3-butyric acid; NAA: naphthaleneacetic acid), thoi gian
chiéu sang (0 gio/ngay, 16 git/ngay) va moi truong MS (Murashige
& Skoog) dugc st dung dé xac dinh nong do véi thoi gian chiéu
sang thich hgp cho qua trinh tao mo6 seo, nhan nhanh choéi va tao
ré ciy dau tay. Két qua nghién ctu cho thdy moi trudng MS bo
sung 2,0 mg/L 2,4-D trong diéu kié¢n khong c6 anh sang cho ty 1¢
tao mo seo cao nhét (69,3%), trong lugng md seo la 254,8 mg tai
thoi di€ém 49 ngay sau cdy. Su két hgp 0,5 mg/L BA + 0,5 mg/L IBA
c6 két qua tot nhat vé hé s6 nhan choi (11,9 14n), chiéu cao choéi
(3,8 cm), s6 1a/cum chéi (40,0 14) trong lugng tuci cum chéi (2,4
g) sau 42 ngay nudi cdy. Moi truong MS b6 sung 0,1 mg/L NAA
co ty 1¢ ra ré cao nhit (100%), 17,3 ré/cay véi chiéu dai ré 2,5 cm,
duong kinh ¢6 ré 2,5 mm, chiéu cao cay 5,2 cm va 5,6 1a/cay & thoi
diém 21 ngay sau cdy.

Giong Hana Nhat 1a mot giong dau tiy ndi
tiéng ctia Nhat Ban, qua ddu Hana Nhat c6 hinh
cau hodc hinh nén cut, it bi dap nat, do brix

chi Fragaria ho hoa hong (Rosaceae) cung cép
nhiéu chit khoang nhu Ca, K, Fe, Mn, cac loai
vitamin A, vitamin nhém B va dic biét [a vitamin
C, cao hon ca cam va dua hau. Qua dau tay con
c6 tac dung chéng oxy héa nho chia nhiéu
anthocyanin thu¢c nhém flavonoid (Cordenunsi
& ctv,, 2002) va chat fisetin giap bao vé t€ bao
tranh bi lao hoéa. Nghién ctiu cho thay qua dau
tay chia chét ellagic acid c6 kha ndng chéng ung
thu (Muthukumaran & ctv., 2017).

dao dong tui 8 - 12, duong kinh trung binh tu
2,5 - 3,5 cm va khoi lugng khoang 15 - 25 g.
La c6 mau xanh dam, bé mit 14 bong nhan va
6 16ng to. Cay dugc nhan giéng bing phuong
phap truyén thong la tach ciy con tii ngé cay me,
cay c6 hé s6 nhan va do dong déu thap, vé lau
dai con gay ra hién tugng thoai hoa giong. St
dung phuong phdp nhan giéng bang nudi cdy
mo giup tao cay con dong nhat vé mat di truyén
v6i 6 lugng 16n, sach bénh ti nguén mau sach
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bénh ban diu va st dung s6 lugng nguén mau
nho (Duong, 2007). Do d6, phuong phap nhan
giong in vitro la cong cu hiéu qua cho phép nhan
nhanh tao ra s6 lugng 16n ciy giong dong nhat
vé mat di truyén (Biswas & ctv., 2009). Trong s
cac loai auxin dugc st dung trong nudi cdy in
vitro thi axit 2,4-dichlorophenoxyacetic (2,4-D)
kich thich su hinh thanh mo seo. Su két hop gitia
6-benzylaminopurine (BA) va axit indole-3-
butyric (IBA) d€ gitip nhén nhanh chéi dau tay.
Axit naphthaleneacetic (NAA) can thiét cho qua
trinh ra ré cay dau tay. Viéc st dung cac chét diéu
hoa sinh trudng véi nong do va diéu kién thich
hop sé giup giam chi phi san xuat, tang lgi nhuan
khi céy dau tay dat tiéu chudn xuét vuon. Vi vay
nghién ctiu da st dung cac chat diéu hoa sinh
truéng, nhu 2,4-D, BA, IBA, NAA, va thoi gian
chiéu sang nhdm xac dinh ti 1¢ gitia cac chat véi
thoi gian chi€u sang phi hgp cho qua trinh sinh
trudng va phat trién cua cay dau tay.

2. Vat Liéu va Phuong Phap Nghién Ciiu

2.1. Vatliéu

Cay dau tay (Fragaria x ananassa Duch.)
giong Hana chiu nhiét dugc cung cdp tu Trung
tam Nghién ctiu Khoai tiy, Rau va Hoa tai TP. Pa
Lat, tinh Lam Dong.

Céc chat diéu hoa sinh trudng thuc vat
dugc st dung:

- 24-D do tinh khiét > 2,4-D (hang
Oxford, An Do)

- BA d¢ tinh khi€t > 99% (hang
BioBasic, Canada)

- IBA do tinh khiét > 98% (hang
BioBasic, Canada)

- NAA d¢ tinh khiét > 99% (hang

BioBasic, Canada).

Chiéu sang bang bong dén led dai 1,2 m
va cong sudt 18W. Moi truong nén dugc su
dung trong cdc thi nghiém la moi truong MS
(Murashige & Skoog) (Murashige, 1980) b6 sung
8 gagar/L + 30 g dudng/L.

2.2. Thi nghiém 1: Anh huéng nong do 2,4-
D va thoi gian chiéu sing trong tao moé
seo cay dau tay

Thi nghiém nham xac dinh n6ng d6 2,4-D va
thoi gian chi€u sang thich hgp cho qua trinh tao
mo seo tii mau la cay dau tay. Thi nghiém hai yéu
t6 dugc bé tri theo kiéu hoan toan ngau nhién
(CRD), gom 8 nghiém thtic vé6i 3 lan ldp lai. S6
6 thi nghiém 8 x 3 = 24 6, m6i 6 goém 25 chai va
moi chai 1 mau. Téng s6 lugng mau la 600 mau.

Yéu t6 A gom 4 nong d6 2,4-D (D1: 1,0 mg/L;
D2: 1,5 mg/L; D3: 2,0 mg/L; D4: 2,5 mg/L).

Yéu t6 B gom hai mtic thdi gian chiéu sdng
(T1: T6i hoan toan, T2: 16 gio sang/ 8 gid toi).

Céch thuc hién: Mau 14 cay dau tay sach ndm
khuin dugc cit thanh cidc manh nho cé kich
thudc 1,0 x 1,0 cm (Hinh 1). Sau d6 cdy vao moi
truong MS c6 bd sung 2,4-D véi thai gian chiéu
sang cua cac nghiém thuc.

Chi tiéu theo doi: Chon 10 mau/nghiém thtic
cua tting lan 1ap lai d€ theo doéi cac chi tiéu nhu:
ty 1¢ mau chét (%), ty 1é mau tao mo seo (%), ngay
cam ting mo seo (ngay) va khoi lugng mo seo (g).
M6 td mau sac va hinh thai mo seo trong 7 tuan.

/

Hinh 1. Mau 14 cay dau tay da dugc xti ly dé€ lam
vat liéu cho thi nghiém 1.
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2.3. Thi nghiém 2: Anh huéng ciia BA va IBA
dén kha ning nhan nhanh chdéi ciy dau tay

Thi nghiém dugc thuc hién nhim xac dinh
néng do BA va IBA thich hgp cho qua trinh
nhan nhanh chéi cay dau tay. Thi nghiém hai yéu
t6 dugc bo tri theo ki€u hoan toan ngau nhién
(CRD), gobm 9 nghiém thtic véi 3 1an ldp lai. S6 6
thi nghiém 9 x 3 = 27 6, m6i 6 ¢6 13 chai va méi
chai 2 mau. T6ng s6 lugng mau la 702 mau.

Yéu t6 B gom 3 nong do BA (B1: 0,5 mg/L; B2:
0,75 mg/L, B3: 1,0 mg/L).

Yéu t6 I gom 3 nong d6 IBA (I1: 0,1 mg/L; 12:
0,3 mg/L; I3: 0,5 mg/L).

Céc budc tién hanh: Cum chéi dugc chuin bi
tu thi nghiém 1 d€ lam vét liéu cho thi nghiém 2
(Hinh 2). Tach cum chdi thanh nhiing choi don,
loai bo 14 sau d6 cat thanh doan dai 1,0 - 1,5 cm
céy vao chai thuy tinh véi méi truong cta tting
nghiém thtic tuong tGng.

Chi tiéu theo doi: Chon 10 mau/nghiém thiic
cua tting l4n 13p lai d€ theo doi cac chi tiéu nhu:
chiéu cao choi (cm), hé s6 nhéan choi, s6 1a/choi
(14) va trong lugng cum chéi tuoi (g) trong 6 tuan.

Hinh 2. Doan chéi dau tay da dugc xti ly d€ lam
vat liéu cho thi nghiém 2.

2.4. Thi nghiém 3: Anh huéng ctia NAA dén sy
sinh trudng cua cay dau tay

Chéi in vitro sau giai doan nhan nhanh cé
chiéu cao 3 - 4 cm, ¢6 3 - 414 va ld xanh dugc 1ay
tu thi nghiém 2 dé€ lam vt liéu cho thi nghiém
3. Thi nghiém mot yéu t6 dugc bé tri theo kiéu
hoan toan ngau nhién (CRD) nhdm xdc dinh
ndng do NAA thich hgp cho qua trinh ra ré choi
dau tay in vitro, gobm 5 nghiém thtc tuong Gng
cac muc néng do NAA (0; 0,1; 0,3; 0,5 va 0,7
mg/L) v6i 3 1an 1dp lai. SO 6 thi nghiém 5x3 =15
6, mdi 6 ¢6 15 chai va mot chai 2 mau. Tong s6
mau 13 450 mau.

Cach tién hanh: St dung chéi dugc tao ra tu
thi nghiém 1va 2 (cao 3 - 4 cm, c6 3 - 41a) (Hinh
3) cdy vao cac moi truong c6 bé sung NAA tuong
ung véi tiing nghiém thtc.

Chi tiéu theo déi: Chon 10 méau/nghiém thiic
ctia tting 14n l3p lai dé theo doi cac chi tiéu nhu: ty 1é
raré (%), chiéu cao cay (cm), s 14 (14/cay), s6 ré (ré/
cay), duong kinh ¢6 ré (mm) va chiéu dai ré (cm).

Hinh 3. Chéi cay dau tay dugc xt ly d€ lam vt
liéu cho thi nghiém 3.

3. Két Qua va Thao Luan

3.1. Anh huéng cta néng d¢ 2,4-D va thoi
gian chiéu sing trong tao mo seo tii mau
1a cay dau tay
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Bang 1. Anh hudng ctia ndng d6 axit 2,4-dichlorophenoxyacetic va thdi gian chiéu sang dén ty 1¢
tao mo seo, ty 1é chét mau 14, khoi lugng tuoi ctia mo seo & thoi diém 49 ngay sau cdy (NSC) va ngay
xudt hién mo seo

Thoi gian chiéu sang Néng d¢ 2,4-D (D) (mg/L)

NSC R TB
(T) (gio/ngay) 1,0 1,5 2,0 2,5
0 45,3¢ 46,7¢ 69,3° 61,3 55,74
Ty 1¢ tao mé 16 34,74 22,7¢ 22,7¢ 10,7° 22,78
seo (%) TB 40,08 34,7¢ 46,0° 36,0C
CV (%) = 5,9 F, = 482,4" F,=12,8" F_ =425"
0 28,0 29,3 26,7 28,0 28,08
Ty 1é chét 16 46,7 48,0 52,0 61,3 52,04
mau 14 (%) TB 37,3 38,7 39,3 44,7
CV (%) = 7,1 F, =159,1" F, = 2,7 F,_ =32"
0 211,°  217,5% 254,8° 229,4b 228,24
Khéi liong 16 180,2¢ 153,1¢ 118,6° 112,3f 141,1°
tuoi (mg) TB 195,74 185,34 186,74 170,8"
CV (%) = 5,3 F, =469,2" F =66" F,_ =359
0 23,3¢ 23,3¢ 23,0¢ 22,3¢ 23,08
Ngay xuat 16 25,3 25,7 25,7 32,3 27,34
hién mo seo
: TB 24,3 24,55 24,38 27,34
(ngay) " - "
CV (%) = 3,2 F, = 1626 F =196 F,_ =3323

Ghi chii: Trong cting mot nhém gid tri trung binh, cdc s6 c6 cing ki tu di kém thé hién sy khdc biét khong cé y
nghia thong ké, **: khdc biét rdt c6 y nghia vé mat thong ké (P < 0,01), ns: khong c6 khdc biét thong ké; TB: trung
binh. S6 ligu dugc chuyén ddi bing cong thiic arcsin dé phan tich thong ké.

S6 liéu Bang 1 cho thdy & thai diém 49 NSC,
mau la khong dugc chiéu sang cho két qua vé ty
1é tao moO seo cao nhatla 55,7% va khac biét rat c
y nghia trong thong ké (P < 0,01). Khi tang nong
do 2,4-D thi ty ¢ tao mo seo ting dan 1én sau
do6 giam. Cu thé, khi nu6i cdy trong moi trudng
b6 sung 2,0 mg/L 2,4-D va dit trong diéu kién
khong c6 anh sang thi ngay xuédt hién mo seo
la 23,0 ngay, ty ¢ tao md seo cao nhat (69,3%),
khoi lugng tuoi mo seo dling dau véi 254,8 mg
va khac biét rat c6 y nghia trong thong ké (P <
0,01). Anh sang c6 dnh hudng bét loi t6i mau 14

khi ty 1é chét mau la cao nhdt la 52,0% khi mau
dugc chiéu sdng va khac biét rat c6 y nghia trong
thong ké (P < 0,01). Két qua phu hgp véi nghién
ctiu ctia Karim & ctv. (2011) khi st dung 2,4-D
mau 4 dit trong diéu kién t6i c6 trung binh ty 1é
tao mo seo cao (64,8%). Vi vy, mau la cdy vao
moi truong bé sung 2,0 mg/L 2,4-D va dit trong
diéu kién t6i 1a thich hgp cho qué trinh tao mo
seo tii mo 14 cay dau tay.
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3.2. Anh hudng cia BA va IBA dén kha ning nhin nhanh chéi cay dau tay

Bang 2. Anh huéng ctia t6 hgp 6-benzylaminopurine (BA) va axit indole-3-butyric (IBA) dén
hé s6 nhén chdi, s6 ld/cum choi, chiéu cao chdi va khéi lugng tuoi cum chéi & thoi diém 42 ngay

sau cdy (NSC)
Chi tiéu theo  Nong do BA (B) Nong do IBA (I) (mg/L) B
doi (mg/L) o1 03 05
0,5 5,94 7,8b¢ 11,92 8,54
0,75 8,0° 7,1¢ 4,6° 6,6°
He 56 nhan 1 3,3 2,5¢ 2,1¢ 2,6°
chdi (lan) TB 5,7 5,8 6,2
CV(%)=74 F =417,6" F =2,3" F, =979
0,5 20,9¢ 28,2° 40,0* 29,74
0,75 27,8° 26,2° 16,2¢ 23,48
S614/cum choi 1 11,3¢ 8.6 7.6' 9,2¢
(14) TB 20,0 21,0 21,2
CV(%)=97  F,=2447" F,=0,9™ F, =49,5"
0,5 3,5° 3,9 3,8 3,74
0,75 3,6° 3,2¢ 2,94 3,28
Chiéu cao chéi 1 3,1 2.7¢ 2,5¢ 2,8C
(cm) TB 3,44 3,34 3,18
CV (%) =44  F,=111,0" F,=10,9" F, =115
0,5 1,0¢ 1,4¢ 2,4 1,64
Khdi ligng 0,75 1,9 1,74 0,8" 1,38
tuci cum choi
1 0,68 0,5" 0,4" 0,5¢
&) TB 1,24 1,08 1,24
CV(%)=72  F =4435" F,=137" F, =1768"

Ghi chii: Trong cing mt nhém gid tri trung binh, cdc s6 ¢6 ciing ki ty di kém thé hién sy khdc biét khong
0 y nghia thong ké, **: khdc biét rdt c6 y nghia vé mat thong ké (P < 0,01), ns: khong c6 khdc biét thong ké; TB:

trung binh.

Qua s6 liéu Bang 2 cho thay yéu t6 BA, IBA
va t6 hgp ctia hai yéu t6 nay cé sy anh hudng
dén qua trinh nhan nhanh choi cta ciy dau tay
(Hinh 4) v6i cac nong do c6 su khac biét rat co y
nghia trong thong ké (P < 0,01). Khi tang nong
do BA thi cac chi tiéu déu c6é xu huéng giam.
Két qua tot nhat khi b sung 0,5 mg/L BA + 0,5

mg/L IBA vao mdi truong MS cho hé s6 nhan
chéi (11,9 14n), s6 1d/cum choi (40,0 14), chiéu
cao chdi (3,8 cm) va trong lugng tuoi cum choi
(2,4 g). Két qua trén pht hgp véi nghién ctiu cua
Madumali & ctv. (2019) khi két hgp BA va IBA
v6i cong thiic 0,5 mg/L BA + 0,5 mg/L IBA cho
qua trinh nhan nhanh choi dau tay.
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Hinh 4. Anh hudng ctia t hop 6-benzylaminopurine va axit indole-3-butyric dén qua trinh

nhan nhanh choi cay dau tay.

Tap chi Nong nghiép va Phdt trién 24(5) www.jad.hcmuaf.edu.vn



Trudng Pai hoc Nong Lam TP. H6 Chi Minh

3.3. Anh huéng cia NAA dén sy sinh trudng cta cdy dau tay

Bang 3. Anh hudng ctia axit naphthaleneacetic (NAA) dén sy sinh trudng ctia cy dau tay 6 thoi diém

21 ngay sau ciy

Nong do Tyléraré Chiéucao  S6ld/cay S6ré(ré/  Chiéudai Puongkinh
NAA(mg/L) (%) cay (cm) (14) cay) ré (cm) cO ré (mm)
0 (D6iching)  100,0° 5,50 7,50 10,1¢ 2,1° 1,7¢
0,1 100,0? 5,2% 5,6 17,3 2,5% 2,5%
0,3 92,2° 4,2° 5,30 16,0 1,7¢ 2,2°
0,5 92,2° 3,8° 5,2¢ 14,3¢ 1,44 2,1°
0,7 91,1° 4,0° 5,1¢ 13,5¢ 1,1¢ 2,0t
F tinh 54 19,6 132,57 71,9” 106,2™ 8,6”
CV (%) 3,5 6,4 2,5 4,0 5,2 7,6

Ghi chii: Trong citng mot ¢t gid tri trung binh, cdc s0 c6 ciing ki ty di kém thé hién sy khdc biét khong c6 y
nghia thong ké, **: khdc biét rdt c6 y nghia vé mdt thong ké (P < 0,01), *: khdc biét c¢6 y nghia vé mdt thong ké

(0,01 < P < 0,05).

Cay dau tay trong mdi truong MS khong
chua chit diéu hoa sinh trudng c6 thé ra ré
(ElKichaoui, 2014) nhung d€ cay c6 chit lugng
ré tot thi viéc bd sung chit diéu hoa sinh trudng
v6i nong do thich hgp sé giap ré hinh thanh tét
hon. Qua s6 liéu & Bang 3 cho thiy & cac nong
do NAA khac nhau c6é anh huéng dén chat lugng
cua ré (Hinh 5). Tai thoi diém 21 NSC dau tay
dugc cdy trong moi truong MS bé sung 0,1 mg/L
NAA c6 két qua tot nhat (P < 0,05) véi ty 1é ra
ré 1a 100%, chiéu cao cay (5,2 cm), s6 14/céy (5,6
14), s6 ré (17,3 ré), chiéu dai ré (2,5 cm) va dudng
kinh ¢ ré (2,5 mm). Viéc tang nong do NAA
ty 1¢ thuan véi lugng md seo xuét hién trén ré

lam anh hudng t6i chét lugng ctia ré. G nong do
0,3 mg/L NAA bat dau x4t hién md seo. Nong
dd 0,7 mg/L mo seo xudt hién nhi€u nhat lam
ré bi anh hudng t6i sinh truéng ctia ciy dau tay.
Chiéu dai ré chiu dnh hudng nhiéu nhét khi ré
chi dat 1,1 cm va thip nhat so véi cac nong do
con lai (P < 0,01). Két qua thi nghiém pht hgp
v6i nghién ctiu ctia Trinh & ctv. (2022) khi st
dung NAA cho qua trinh tao ré trong 6 tudn thi &
n6éng d6 0,1 mg/L cho chiéu dai ré, s6 ré cao nhat
va khong xudt hién mo seo, khi ting nong do thi
cay bi tic ché kém theo 14 lugng mo seo ting dan.
Do dé, nong do 0,1 mg/L NAA 1a thich hgp cho
qua trinh tao ré cay dau tay.

Hinh 5. Anh hudng ctia axit naphthaleneacetic dén qué trinh ra ré cay dau tay.
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4. Két Luan

Két qua nghién citu cho thdy mau 14 cay dau
tay khi nuoi cdy trong diéu kién t6i (chiéu sang 0
gio/ngay), b6 sung 2,0 mg/L 2,4-D c6 ty 1é tao mo
seo cao nhat 1a 69,3% va trong lugng mo seo la
254,8 mg. Méi truong MS bd sung 0,5 mg/L BA
va 0,5 mg/L IBA thich hop cho qua trinh nhan
nhanh chéi cay dau tay véi hé s6 nhan chéi la
11,9 14an, s6 14 dat 40,0 14, chiéu cao chéi 3,8 cm va
khdi lugng tuoi cum chéi nang 2,4 g. Moi truong
toi uu cho qua trinh ra ré trong thi nghiém la
moi trudng MS bd sung 0,1 mg/L NAA ¢ s6 ré/
cay dat 17,3 ré v6i chiéu dai 2,5 cm, dudng kinh
c6 ré 2,5 mm, chiéu cao cay 5,2 cm véi s6 14/
cayla 5,6 la.

Loi Cam Poan

Chung t6i cam doan bai bao do nhém tac gia
thuc hién va khong c6 bat ky mau thuan nao gita
céc tic gia.
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