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HIEU QUA CUA CHITOSAN LEN SU SINH TRUONG
CUA CUM CHOI VA CAY CON LAN HO PIEP
(PHALAENOPSIS SP.) IN VITRO

Lé Hong Giang va Nguyén Bdo Todn'
ABSTRACT

Phalaenopsis sp., one of beautiful flower species of Orchid family, is cultivated for
cutting and decorating in houses. Chitosan, which was extracted from the cell walls of
crustacean exoskeletons, was reported as an efficient substance for the plant growth
including orchids. Objectives of this study were to determine effects of chiosan at
different concentrations on growth of in vitro Phalaenopsis shoot clumps and plantlets.
Results obtained showed that the complement of chitosan 5-25 mg/l was effective for the
growth of shoot clumps, which obtained number of shoots, relative increasing height and
ratio of root formation at high values. As regards plantlet culture, the concentrations of
chitosan 15 mg/l and 25 mg/l improved considerably height and new root formation of
plantlets at 70 days after cultured.
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Title: Effects of chitosan on in vitro growth of shoot clumps and plantlets of
Phalaenopsis

TOM TAT

Lan Hoé diép (Phalaenopsis sp.) la mot trong nhitng lodi hoa dep cua Ho Lan, duwoc trong
ding lam hoa cdt canh hodc trang tri trong nha. Chitosan, chiét xudt tir vé ciia cdc loai
gidp xdc dwoe bdo cdo la chat c6 hiéu qua cho s sinh truong ciia thwe vit, trong dé c6
lan. Muc dich ciia nghién cieu nay la xdc dinh hiéu qua cia chitosan ¢ cac nong do khéc
nhau lén sy sinh truong cua cum chéi va lan con Ho6 diép in vitro. Két qua dat dwoc cho
thdy sw bé sung chitosan 5-25 mg/l ¢é hiéu qua cho sw sinh truéng ciia cum choi véi sé
chéi, chiéu cao choéi gia tang twong doi va ty 1é tao ré déu dat cdc gid tri cao. Péi véi
nuéi cdy cdy lan con, nong do chitosan 15 mg/l va 25 mg/I cdi thién dang ké chiéu cao va
sw hinh thanh ré méi ciia cdy con & 70 ngdy sau khi cdy.

Tir khéa: Phalaenopsis sp., chitosan, cum choi, cdy con, sw hinh thanh ré

1 GIOI THIEU

Lan H) diép (Phalaenopsis amabilis Blume) 1a mét loai hoa c6 gia tri kinh té cao.
Hoa c6 nhleu mau mau sic trang nha, kiéu dang cdy dep nén dugc nhiéu nguoi ua
chuong trong dé trang tri trong nha, lam hoa cit canh. Do nhu cau ngay cang cao
nén viéc nghién ciru vé nhan glong lan HO diép thong qua nudi cay in vitro 1a rat
can thiét. Phuong phép niy c6 thé tao ra dugc sd lugng 16n cay gidng trong thoi
gian ngan, chit luong cdy con dong nhét Gén ddy, chitosan, chét dan xuét khir
acetyl (deacetylated) cua chitin c6 ngudn gdc tr vach té bao ciia ndm, vo cua cac
loai giap xac, biéu bi ciia con tring va mot s loai tao da duoc ung dung nhiéu
trong nong nghiép nhu 1a chit than thién voi méi truong vi nd de dang phan huy va
khong anh huong ste khoe con ngudi. Chitosan va cac dan xuét cia no 1a dap ung
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tur v€ cua thyuc vat va duoc st dung nhu 1a hop chét tu nhién dé chéng lai cac bénh
tién va sau thu hoach (Uthairatanakij et al., 2007). Thém vao d6, nhiéu bao cao
cho thay chitosan gitip gia ting su sinh trudng cia cdy trong. Méi ddy, chitosan
duoc ghi nhan Ia chét kich thich sinh truong & mot s6 loai thuc vat, trong d6 co
cay lan. Trong nhan gidng in vitro, chitosan da dugc st dung va c6 hiéu qua cai
thién chat lugng cay con, gop phan tao diéu kién thuan loi cho sy thuan dudng cay
con & diéu kién ex vitro (Nge et al., 2006). Hiéu qua cua chitosan 1én sy sinh
truéng va phat trién cua lan Dendrobium duéi dang phun 1én cdy trong bén ngoai
cling nhu bd sung vao mdi trudng nudi ciy in virro da dugc béo cdo
(Chandrkrachang, 2002; Limpanavech et al. 2003, Nge et al., 2006). Trén lan Ho
diép chua thay c6 nghién ciru nao lién quan dén chitosan. Do d6 d& tai “Hiéu qua
ciia chitosan lén sw sinh truéng cia cum choi va cdy con lan Ho diép in vitro”
duoc thuc hién nham muc dich xac dinh néng dd chitosan bd sung vao moi truong
nudi cdy thich hop cho sy sinh truéng cta cum chdi va cay con lan Ho diép.

2 VAT LIEU VA PHUONG PHAP
2.1 Vit liéu

Cum chéj va cdy con lan H) diép gidng lai c6 hoa mau vang duoc nudi céy o
phong Cay m6, B6 mén Sinh 1y Sinh hoa, Khoa Noéng nghiép va Sinh hoc Ung
dung, Truong Pai hoc Can Tho.

2.2 Phuwong phap
2.2.1 Méi truong nuéi cdy

Mbi truong nudi cdy 1a méi truong da vi luong theo Murashige va Skoog (1962),
¢6 ham lugng khoang da lugng giam 1/2 (ky hiéu la 1/2MS), bd sung céc thanh
phan nhu dudng sucrose (20 g/1), than hoat tinh (1 g/1), agar (8 g/l) va chitosan &
cac nong do khac nhau. Chitosan ding trong thi nghiém c6 ngudn gdc ciia cong ty
Wako Pure Chemical Industries Ltd. (Japan), c6 trong luong phan tir tir 2.000-
5.000 Da, mirc do khir acetyl 80%, dugc hoa tan bé'lng dung dich acetic acid 2%.
Maéi trudng nudi cdy duoc diéu chinh pH = 5,8 va dwoc hip khtr triung ¢ 1210C, ap
suét 1 atm trong 20 phut.

2.2.2 Diéu kién nuoi cay

Mau nuéi cdy dugc dit trong phong Cdy mé cua Trai nghién ciru va Thyc nghiém
nong nghiép, Khoa Nong nghiép va Sinh hoc Ung dung, c6 djéu kién nhiét do
khoang 29-340C, cuong do anh sang trung binh 2.000 lux va am dd trung binh
65%.

2.2.3 Bo tri thi nghiém
(a) Thi nghiém 1: Hi¢u qua cua chitosan 1én su sinh truédng ctia cum chdi lan
Ho diép in vitro
Cum chdi lan Ho diép dugc tach thanh nhitg cum nhé ¢ sé chdi trung binh 0,3-
0,4 choi, chiéu cao trung binh 0,5-0,6 cm va cay vao moi truong 1/2MS c¢6 bo sung
chitosan vadi cac nong d6 0, 5, 15, 25 mg/1.

Chi tiéu theo ddi: S6 chdi va chiéu cao gia ting twong dbi cia cum chdi (%), ty 18
tao ré (%).
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(b) Thi nghiém 2: Hiéu qua cta chitosan 1én sy sinh trudng cia cdy con lan Ho
di€p in vitro
Cay con lan Ho diép dugc tach ra tr cym chdi thanh nhiing cay doc 1ap co chiéu
cao tr 1-1,5 cm, c6 1-2 r& va mang 1-2 1a. Cdy con duoc cdy vao mdi truong
1/2MS ¢6 bd sung chitosan 0, 5, 15, va 25 mg/I.

Ca hai thi nghiém dugc bd tri theo thé thirc hoan toan ngiu nhién mot nhan t6 véi
4 nghiém thtrc, 6 1an 1ap lai va moi lan lap lai 1a 1 keo chira 4 mau cay.

Chi tiéu theo ddi: Chiéu cao gia ting twong ddi (%), sb 14 gia ting twong ddi (%),
ty 1€ tao re mai (%).

Gia tri gia tang tuong d6i dugc tinh nhu sau:
(Gid tri sau-gid tri dau)/gid tri dau x 100
2.2.4 Xir Iy 56 liéu

S liéu duge xu ly bang chuong trinh Microsoft Excel va phan mém thong ké
MSTATC, ki€m dinh LSD ¢ mirc y nghia 1% va 5%.

Cac sb liéu 1a ty 1& phéan tram bién dong tir 0-100% duoc chuyén dbi sang dang
ArcsinVx (Gomez va Gomez, 1984).

3 KET QUA VA THAO LUAN

3.1 Hi¢u qua ciia chitosan Ién sy sinh truwéng cia cum chdi lan Ho Piép
in vitro

3.1.1 S6 chéi gia tang twong doi (%)

Két qua Bang 1 cho thdy ¢ thoi diém 20 ngay sau khi cdy (NSKC) giita céc

nghiém thirc ¢6 bo sung chitosan va nghiém thic doi chung khac biét khong 6 y

nghia thong k& vé s6 chdi gia tang twong doi.

Bing 1: Hi¢u qui ciia chitosan 1én s chdi gia ting twong dbi (%) ciia cum chdi lan Hb diép
theo thoi gian nuoi cay

Nf‘)ng do chitosan S6 cl{?)i Thoi gian nuéi cfly (ngay)

(mg/l) ban dau 20 30 40 50 60 70
0 0,4 91,7 125,0b 183,3b 200,0b 266,7b 266,7b
5 0,3 150,0 225,0ab 291,7ab 333,3ab 425,0ab 541,7a
15 0,3 200,0 316,7a 383,3a 466,7a 550,0a 666,7a
25 0,4 191,7 3083a 383,3a 475,0a 5083a 5833a
F ns k * kk k kk
CV (%) 55,5 43,8 36,5 38,1 33,1 28,1

Ghi chii: Trong cimng 1 6t nhiing s6 c6 chit theo sau giong nhau khéc biét khong 6 ¥ nghia thong ké khi ding phép
kiém dinh LSD; (ns): Khdc biét khéng c6 y nghia thong ké; (*): Khdc biét & mirc y nghia 5%, (**): Khdc biét ¢ mirc
y nghia 1%
O cac thoi diém 30, 40, 50 va 60 NSKC, nghiém thirc ¢6 bo sung chitosan 15 va
25 mg/l c¢6 su khac biét so véi doi chimg & mirc y nghia 5% hay 1%, nhung khac
biét khong co y nghia so véi voi nong do 5 mg/l. Bén 70 NSKC, so chdi tiép tuc
gia tang & cac nghiém thire, dac biét 1a & cac nghiém thirc bo sung chitosan. S6
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chdi gia tang twong dbi dat gia tri cao (541,7-666,7%) & cac nong do co bd sung
chitosan so voi nghiém thirc d6i chimg chi c6 266,7% (Hinh 1). Tuy nhién, giita
céc nong do chitosan bo sung 5, 15 va 25 mg/l, su gia ting sd chdi khac biét khong
¢6 ¥ nghia thong ké.

Hinh 1: Sy sinh truéng ciia cum chdi lan HO diép trén moi truwong 1/2MS dbi chung (A),
1/2MS + Chitosan 25 mg/l (B) & 70 ngay sau khi ciy

3.1.2 Chiéu cao gia tang tiong doi (%)

Bang 2 cho thay ¢ thoi diém 20 NSKC chiéu cao gia ting trong ddi ciia cum chdi
¢ cac nghiém thirc cé bd sung chitosan dat tir 58,1-60,7%, c6 hiéu qua khac biét &
mirc y nghia 1% so v&i nghiém thire dbi ching (chi dat 44,6%). Nong d chitosan
5, 15 va 25 mg/l cho hiéu qua khéac biét khong co y nghia thong ké. Chiéu cao cia
cum chdi tiép tuc gia ting theo thoi gian dén 70 NSKC, giita cic ndng do chitosan
cho két qua khac biét khong co ¥ nghia théng ké, nhung c6 khac biét so véi dbi
chimg & murc ¥ nghia 1%. Chiéu cao gia ting twong ddi dat gia tri cao & cac ndng
d chitosan tir 5-25 mg/1 (209,7-226,1%) so voi dbi ching (145,6%).

Bing 2: Hiéu qui ciia chitosan 1én chiéu cao gia ting twong ddi (%) ciia cum chdi lan H

digp in vitro theo thoi gian nudi cdy

Nong dd chitosan Chiéu cao Thoi gian nudi cdy (ngay)

(mg/l) ban diu (cm) 20 30 40 50 60 70
0 0,5 44,6b 71,3b 8561b 113,1b 131,4b 145,6b
5 0,6 58,1a 84,6a 1157a 1503a 177,6a 209,7a
15 0,5 58,7a 883a 119,0a 159,0a 186,7a 2173 a
25 0,5 60,7a 87,1a 1169a 160,8a 193,8a 226,1a
F kk sk * * * ksk
CV (%) 9,1 9,6 16,5 17,7 18,0 17,9

Ghi chii: Trong cung 1 cot nhitng 56 ¢6 chit theo sau giong nhau khdc biét khéng cé Y nghia thong ké khi diing phép
kiém dinh LSD; (*): Khdc biét o mirc y nghia 5%; (**): Khdc biét 6 mirc y nghia 1%

3.1.3 Ty Ié tao ré (%)

Dbi voi ty 18 tao ré, & 20 NSKC, cum chdi lan Hb diép co su hinh thanh ré. Tuy
nhién, chua co su khac biét co y nghia thdng ké gitra cac nghiém thirc cho dén 70
NSKC. O thoi diém ndy, ty 1¢ tao ré c6 su khac biét gitra cac nghiém thirc co bd
sung chitosan so voi d6i chimg ¢ murc ¥ nghia 1%. Ty 1é tao ré dat gia tri cao nhat
1a 74,9% & nong do chitosan 25 mg/l. Tuy nhién, khac biét khong c6 ¥ nghia thong
ké so voi nghi€m thirc chitosan 5 mg/l va 15 mg/1 véi ty 1€ tao 1& 1an luot 12 66,6%
va 70,8%. Nghiém thirc ddi ching chi dat 29,2% (Bang 3).
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Bing 3: Hi¢u qua cia chitosan 1€n ty I¢ tao ré (%) ciia cum chdi lan Hb diép theo thoi gian
nudi cay

Thoi gian nubi ciy (ngay)
20 30 40 50 60 70

Nong dé chitosan (mg/l)

0 12,5 12,5 16,7 20,8 20,8 292b
5 16,7 20,9 292 375 62,5 666a
15 16,6 16,7 29,2 41,7 62,5 708a
25 16,6 250 333 41,7 625 749a
F ns ns ns ns ns *ok
CV (%) 83,58 82,32 51,88 41,75 56,08 3581

Ghi chu: Trong cing 1 cot nhitng $6 ¢6 chiF theo sau giong nhau khdc biét khéng cé Y nghia thong ké khi ding phép

kiém dinh LSD; (ns): Khdc biét khong co y nghia thong ké; (**): Khdc biét o murc y nghia 1%
Céc két qua dat dugc & trén cho thdy chitosan ¢ hiéu qua 1én sy sinh truong cia
cum chdi lan Hd diép. Cum chdi ¢o su gia tang s6 chdi, chiéu cao chdi va ty 1€ tao
ré & mdi trudng ¢ bd sung chitosan, khac biét cé y nghia so véi nghiém thirc dbi
ching. Nge et al. (2006) ciing st dung chitosan trong nudi cdy protocorm lan
Dendrobium phalaenopsis v6i sy tai sinh dat duoc toi wu (5-7 cdy con, trong 12
tuan) ¢ nong do 20 ppm. Theo Uthairatanakij ez al. (2007), mirc do khir acetyl va
ndng do chitosan c6 hiéu qua khac nhau 1én su sinh trudng va phat trién cia lan
nudi cdy in vitro. Tuy nhién, cac ndng do chitosan xir Iy tir 5-25 mg/l trong thi
nghiém nay cho hiéu qué 1én sy sinh truéng ciia cum choi lan HO diép khac biét
khéng c6 ¥ nghia thong ké.

3.2 Hiéu qua ciia chitosan 1én sy sinh truéng ciia ciy con lan Hé Diép in vitro
3.2.1 Chiéu cao gia tang twong doi (%)

Tir két qua dat dugc & Bang 4 cho thiy chiéu cao ciia cdy con lan Ho diép c6 su
gia ting theo thoi gian nudi cdy nhung khong c6 su khac biét vé mit thong ké giita
cac nghiém thuc & giai doan dau dén 40 NSKC. O 50 NSKC, ndng do chitosan 15
mg/l cho chiéu cao chdi gia ting cao nhét trong cac nghiém thirc véi 52,7%, khac
biét c6 y nghia théng ké & mic 1% so véi ddi ching 38,2% va nghiém thirc
chitosan 5 mg/l 1a 41,7%. Nong do chitosan cao 25 mg/l cho chiéu cao gia ting
tuong dbi 1a 48,2% khac biét khong c6 ¥ nghia so véi nong d6 15 mg/l (52,7%).
Chiéu cao chdi tiép tuc gia ting dén 70 NSKC. Nong do chitosan 15 va 25 mg/l
cho chiéu cao chdi gia ting twong ddi cao nhit (67,4% va 66,5%), khac biét c6 y
nghia & mirc 1% so v&i dbi chimg (51,7%). Nghiém thirc 5 mg/l chitosan khac biét
khong c6 ¥ nghia so véi d6i chimg.
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Béng 4: Hiéu qua ciia chitosan 1én chi:éu cao gia ting twong dbi (%) ciia ciy con lan Hb diép
in vitro theo thoi gian nuoi cay

Thoi gian nubi ciy (ngay)

Nong dd chitosan (mg/l)

200 30 40 50 60 70
0 174 25,7 33,9 382b 448c 51,7b
5 193 283 360 41,7b 47,7bc  548b
15 22,6 332 442 527a  595a 674a
25 21,0 31,6 392 482ab 57,lab 665a
F ns ns ns ko k% k%
CV (%) 195 20,07 168 13,8 12,1 112

Ghi chii: Trong cung 1 cot nhing 6 ¢6 chit theo sau giéng nhau khdc biét khong c6 ¥ nghia thong ké khi diing phép
kiém dinh LSD; (ns): Khac biét khong c6 y nghia thong ké; (**): Khac biét 6 mirc y nghia 1%

3.2.2 S6 ld gia tang twong doi (%)

Két qua Bang 5 cho thdy ndng do chitosan bd sung vao moi truong 1/2MS tur 5-15
mg/l khong c6 anh huong Ién sy gia tang s6 1a cua cay con lan HO diép. O 20
NSKC, s 1a gia ting tuong d6i & cac nghiém thirc bd sung chitosan dat tir 28,3%-
31,9% va gia tang dén khoang 117%-120,7% & 70 NSKC nhung khac biét khong
¢6 y nghia thong ké so v&i nhau va so véi nghiém thirc ddi ching (dat 19,8% & 20
NSKC va gia ting dén 82,2% & 70 NSKC).

Bing 5: Hiéu qua cia chitosan 1én §6 14 gia ting twong ddi (%) ciia cdy con lan Hb diép in

vitro theo thoi gian nubi cay

Thoi gian nudi ciy (ngay)

Nong dd chitosan (mg/l)

20 30 40 50 60 70
0 19,8 40,6 55,8 61,9 70,4 82,2
5 28,3 45,3 59,0 80,6 92,8 120,7
15 28,9 514 66,8 87,1 95,8 119,2
25 31,9 56,8 68,7 91,3 101,6 117,0
F ns ns ns ns ns ns
CV (%) 63,1 429 433 449 41,7 344

Ghi chii: Trong cung 1 cgt nhitng $6 ¢6 chit theo sau giong nhau khac biét khéng cé ¥ nghia thong ké khi ding phép
kiem dinh LSD; (ns): Khac biét khong co y nghia thong ké

3.2.3 Ty Ié tao ré méi (%)

Su tao r& méi cua cdy con khac biét khong c6 y nghia thong ké giita cac nghiém
thirc ¢ thoi diém tir 20-40 NSKC. Su khac biét c6 ¥ nghia & mirc 5% giita cac
nghiém thirc bd sung chitosan so v&i dbi chimg vé ty 18 tao ré méi dugc nhan thay
& 50 NSKC (Bang 6). Ty 1¢ tao ré cao nhat ¢ thoi diém nay 1a 50% & nong do
chitosan 25 mg/l. Tuy nhién, khong khac biét so véi nghiém thirc 5 va 15 mg/l. O
70 NSKC, ty 1é tao r& méi co sy gia ting & tat ca cic nghiém thirc. Trong do, su bo
sung chitosan c6 hi¢u qua khac biét 1én su tao & méi so voi nghiém thuic ddi
chung (Hinh 2). Nong d6 chitosan 25 mg/l cho hiéu qua tao r& méi cao nhét, vé6i
83,3%, khac biét co ¥ nghia 5% so v6i d6i chimg 1a 33,3%. Tuy nhién, ty 18 tao ré
moi & cac ndng do chitosan 5, 15 va 25 mg/l khac biét khong c6 ¥ nghia thong ké.
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Bing 6: Hifu qué cia chitosan 1én ty 1¢ tao ré méi (%) ciia cdy con lan Hb digp in vitro theo
thoi gian nudi cay

Thoi gian nudi cdy (ngay)

Nong dé chitosan (mg/l)

20 30 40 50 60 70
0 12,5 12,5 12,5 209b 292 333D
5 25,0 33,3 41,6 41,7a 583 66,7a
15 16,6 25,0 37,5 41,7a 62,5 66,7a
25 292 37,5 375 50,0a 70,8 833a
F ns ns ns * ns *
CV (%) 83,2 66,2 48,4 446 540 372

Ghi chii: Trong cung 1 cot nhitng 56 ¢6 chit theo sau gidng nhau khdc biét khdng c6 ¥ nghia théng ké khi ding phép
kiém dinh LSD; (ns): Khdc biét khong co y nghia thong ké; (*): Khac biét 6 mirc y nghia 5%.

Hinh 2: Sy tao ré méi ciia cdy con lan Ho di¢p trén moi truong 1/2MS dbi chimg (A), 1/2MS
+ Chitosan 15 mg/1 (B) & 70 ngay sau khi cay

Nhin chung, mic di sy gia ting s6 14 khac biét khong c6 ¥ nghia théng ké nhung
chitosan c6 hiéu qua khac biét 1én sy gia ting chiéu cao va sy hinh thanh ré cua
cay con lan Ho diép so voi ddi chiung. Nghién ciru trén cdy khoai tay (Solanum
tuberosum L.) ciia Asghari-Zakaria et al. (2009) ciing cho két qua rang sir dung
chitosan ndng d6 5 va 15 mg/l ¢6 hiéu qua gitp gia ting trong luong tuoi va trong
luong kho ciia ré cdy con. Barka et al. (2004) da ghi nhan mdi truong nudi cay b6
sung dung dich chitosan (chltogel) 1,75% (v/v) gip gia tang sinh khoi chdi va 18,
su quang hop cua cdy nho nudi cdy in vitro. Két qua thi nghiém nay cho thay moi
truong 1/2MS bd sung chitosan 15 mg/l hodc 25 mg/l ¢6 hiéu qua trong nubi cay
giai doan tién thuan dudng ciy con lan Hb diép, gop phan tao diéu kién thuan loi
cho sy thuén dudng cay con khi dua ra trdng & nha ludi.

4 KET LUAN VA PE NGHI

4.1 Két luan

—  MBoi truong 1/2MS b sung chitosan 5-25 mg/l ¢6 hiéu qua 1én sy sinh truéng
ctia cum chdi lan HO diép véi s chdi, chiéu cao chdi gia ting twong dbi va ty
16 tao ré déu dat céc gia trj cao.

- Nong do chitosan 15 mg/l va 25 mg/l ¢6 hiéu qua 1én sy gia tang chiéu cao va
sy hinh thanh r& méi cta cdy con lan HO dip in vitro, voi chiéu cao gia ting
tuong déi dat 67,4% va 66,5%, ty 1€ tao r¢ méi dat 66,7% va 83,3% tuong
ung ¢ 70 NSKC.
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4.2 Pé nghi

Tiép tuc nghién ciru giai doan thuan dudng cdy con lan Ho diép in vitro trong diéu
kién nha ludi dé hoan thién quy trinh nghién cru vé vi nhan giong.
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