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TOM TAT
LE HONG THUY TIEN, Pai hoc Nong Lam Tp. H6 Chi Minh. Thang 08/2006.

“KHAO SAT SU RA HOA TRONG ONG NGHIEM O CAY DUA CAN
(Catharanthus roseus) VA DA YEN THAO (Petunia hybrida)”

Giang vién huéng dan: TS. Tran Thi Dung

Dé tai duoc thuc hién tai BO mon Cong ngh¢ sinh hoc Pai hoc Nong Lam Tp.
HCM trén ddi tugng cay hoa Dira can va Da yén thao in vitro. Tién hanh nuéi cy cay
con trong mai trudng cam ung ra hoa nhu s dung két hop TDZ véi NAA, BA véi
NAA, ting nong do KH,PO, va nong do duong, giam nong d6 KNOs.
Nhirng két qua thu duoc:
< Dbi véi cay Dira can
+ MO0i trudng thich hop nhat cho cay Dira can in vitro ra hoa (dat ti 16 100%)
la moi trudng MS b sung 0,05 mg/l TDZ va 0,1 mg/l NAA. Cay ra ny sau
58 ngay nudi ciy va 68 ngay thi hoa ng, trung binh c6 4 hoa/cay.
+ Moai truong MS bo sung 0,1 mg/l TDZ va 0,1 mg/l NAA co ti 1¢ ra hoa thap
hon dat 33,33% nhung co6 s6 hoa/cay cao nhat, 5,67 hoa/cay.
< Dbi véi cay D3 yén thao
+ Trong mdi truong MS chira 340 mg/l KH,PO, (gap 2 lan so voi nong do
trong MS) va 40 g/l duong 100% cay ra nu nhung nu khong né thanh hoa.
+ Céc thi nghiém bo sung TDZ hoic BA két hop voi NAA, ting néng do
KH,PO, va nong d6 duong, giam ndng d6 KNO; déu khéng cam tng su

hinh thanh nu va hoa.
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PHAN 1: MO DAU
1.1. Pit véan dé

Trong cudc séng cua minh, thyc vat dap ing mot cach hoan hao voi diéu kién
moi trudng dé hoan thanh chu trinh sinh tredng va phat trién ctia chung. Cac qué trinh:
nay mam, tdng trudng, thanh lap hoa, trai, hat...xdy ra tudn tu theo thoi gian va ¢
nhirng ving xac dinh cta co thé thuc vat. Tim hiéu cac qué trinh nay dé tra 101 cho ba
cau hoi: khi nao? & dau? va nhu thé nao? 1a van dé cua nhirng nha sinh 1y thuc vat. Va
mot trong nhitng qua trinh quan trong nhat cia cudc séng thuc vat dong thoi ton tai
nhiéu bi 4n nhat 13 qu4 trinh ra hoa.

Nuoi céy mo thyc vat ra doi da nhanh chong tré thanh mdt cong cu hitu ich dé
tim hiéu vé sinh 1y thuc vat, va duong nhu dudi goc do in vitro thi sy biét hoa choi
thanh hoa dugc nhin nhan moét cach ro rang va chinh xac hon. Nghién ctru ra hoa trong
6ng nghiém khong nhitng cung cdp mot md hinh cho nhimg nghién ctru vé su hinh
thanh va phat trién ctia hoa ma con c6 y nghia trong chon gidng cdy trong (thong qua
thu phan in vitro), dic biét 1a & cac cay c6 thoi gian sinh truong dai (tre), cay co gia tri
duoc liéu (nhan sam, diép xodn, hung,...). Vai nam gﬁn day, nhitng thanh cong vé ra
hoa trong 6ng nghiém duoc tién hanh trén ciy hoa canh nhu héng, lan, torenia....cang
gy su chil ¥ cia moi ngudi, bao hiéu mot tiém nang thuong mai trong nganh hoa canh
mini. Vi vu diém nho gon, khong tén cong chim soc, ciy hoa trong 6ng nghiém phu
hop dé trang tri & cac van phong hién dai, phii hop véi nhu cau cta cudc séng hién dai.

Duya trén cac nghién ctru da thyc hién trong va ngoai nudc, dugc sy déng y clua
Bo mon Cong nghé sinh hoc truong Pai hoc Nong Lam, dudi sy huéng dan cta TS.
TRAN THI DUNG, chung t6i tién hanh nghién ctru dé tai:

KHAO SAT SU RA HOA TRONG ONG NGHIEM O CAY DUA CAN

(Catharanthus roseus) VA DA YEN THAO (Petunia hybrida)

1.2.  Muc tiéu nghién ctru
Xac dinh moi truong thich hop dé cay Dira can va DA yén théo ra hoa trong dng

nghiém.



1.3.  Giéi han caa dé tai
Do gi6i han vé thoi gian, dé tai chi khao sat anh huong ciia mot sé chat dicu
hoa sinh truéng (BA, TDZ, NAA) va yéu té dinh dudng nhung chwa khao sat yéu tb

moi truong khac.



PHAN 2: TONG QUAN TAI LIEU

2.1. GIOI THIEU VE POI TUQNG NGHIEN CUU
2.1.1. Giéi thi¢u vé ciy Dira can

% Nguodn gbc phin loai [9]

Gid1 X Thuc vat

Gidi phu : Tracheobionta

Nganh : Magnoliophyta

Nganh phu : Spermatophyta

Lép ; Magnoliopsida

Lép phu : Asteridae

Bo : Gentianales = e
Ho : Apocynacese Hinh 2.1. Hoa Drra can
Tén khoa hoc ; Catharanthus roseus

Tén tiéng Anh : Vinca, Madagascar periwinkle

Tén tiéng Viét : Dtra can

Dira can ¢ kha ning chiu han va dat nghéo dinh dudng, 1 loai hoa ¢ xuét xtr tir
Madagascar va pho bién & mién Nam Carolina.
< Pic diém hinh thai va sinh hoc [2, 11 ]

Dura can la cdy hang nam, cay cao khoang 40 — 80 cm tuy theo loai, c6 nhua
tréng, phan nhanh tir cac nach 14 that. La don, moc ddi, bong loang, hinh bau duc, mép
nguyén khong c6 riang cwa. Hoa moc thanh cip & nach 14, hoa gdm 5 canh méng, tiéu
nhuy gin v6i phan trén ctia éng vanh, tAm bi rdi ¢ nodn sao [2].

Cay duoc tréng tur hat, giam canh hodc tir cdy con in vitro. Dua can thich hop
trong & dat toi x6p, thong thoang, pH dat thich hop 1a tir 5,4 dén 5,8. Dira can trong tir
ciy con in vitro 1 thang tudi s& ra hoa sau 3 thang va hau nhu c6 thé tré hoa quanh
nam, ching khong can bam dot dé duy tri sy ra hoa. Dura can 1a mot trong nhiing loai
cay hang nam it bi sdu bénh nhét, tuy nhién van c¢6 mdt s6 bénh hai xdy ra nhu: bénh

tan lui, d6m 14 [11].



< Mot s6 loai Dira can [11]
- Cooler Series: c6 kha nang chiu duogc diéu kién 4m u6t. mau sic sic so.
- Heat Wave Series: loai nay tr6 hoa som.
- Mediterranean Series: cao chi 12 cm nhung c6 d¢ trai rong 16n, thich hop dé
trong trong cac gio, bau cira s6, hoa c6 mau trang, hong, tim.
- Pacifica Series: cac canh hoa chdng 1ip 1én nhau, nd sdm, mau tring, hong, do,
tim.
- Tropicana Series: hoa to, n¢ sém.
Trong d6 c6 mot sb gidng phd bién
+ Apricot Delight: hoa mau hong nhat va “mat” (chAm mau & giita cac canh
hoa) mau dé tuoi.
+ Blue Pear: hoa mau xanh nhat hoi d6 véi “mat” tring.
+ Passion: hoa mau tim dam véi “mat” mau vang.
2.1.2. Gi6i thiéu vé cay Di yén thio
% Nguon goc phan loai [12]

Gidi : Thuc vat

Gidi phu : Tracheobionta

Nganh : Magnoliophyta
Nganh phu : Spermatophyta

Lép ; Magnoliopsida

Lép phu : Asteridae

Bo : Solanales

Ho : Solanaceae e
Gibng : Petunia Hinh 2.1. Hoa D3 yén thao
Tén khoa hoc : Petunia hybrida

Tén thong thuong Petunia

Tén tiéng Viét ; D3 yén, DA yén thao

D3 yén thao c6 ngudn goc tir Nam My, hién nay D3 yén thao da phé bién khip

thé giGi voi hang tram gidng lai.



% Dic diém hinh thai va sinh hoc [2, 13]

Da yén thdo la cAy song hang niam, cdy cao 15 — 30 cm. Than c6 16ng min bao
quanh, phin nhanh tir cac nach 14 that, mot nach 14 c6 thé phan nhiéu nhanh. L4 don,
moc d6i hay luan phién, mit trén va dudi cua 14 co phu 16p 16ng min. L4 hinh oval,
mém mai, mép nguyén khong c6 riang cua.

Hoa ¢6 doc, moc trén mot cong dai 2 - 3 cm, dai hoa cao 1 — 2,5 cm. Hoa ludng
tinh gém 5 tiéu nhuy gan & phan dudi cua 6ng vanh. Nang hily ngin thanh hai manh,
hat nhiéu va rat nho [2]. Hoa D4 yén thao nguyén thay c6 hinh phéu, tuy nhién su lai
tao dd cho nhiéu dang hoa khac nhau nhu: hoa canh don, hoa canh kép voi mép co
vién va gon song, mép dung hinh cung nhon & gitta. Mau sac hoa c6 thé thay doi tir tia
dén tra“ing, tia dén d0, do dén cam, tim dén tim nhat. Dic biét nhiéu loai Da yén thao
trang thuan khiét hay xanh nhat pha hoi d6 (mau hoa oai huong) c6 mui thom diu
dang.

D3 yén thao la cay nhat nién, nd hoa vao mua hé. D3 yén thao wa sang, s& trd nén
manh khanh va it hoa néu trong trong t6i. Cay thich hop voi diéu kién do am vira phai,
c¢6 thé song trong diéu kién hoi kho nhung khong thich tmg véi diéu kién ngap tng.
Cay thich hop voi khi hau nong va am, khong chiu dugc nhiét do qua lanh hay qua
noéng. DA yén thao trong dugc trén hau hét cac loai dat, nhung tot nhat 1a dat mau md,
dat c6 pH tir 6.0 — 7.0.

Bam dot dé kich thich cay dam nhanh tao d rii cho ciy, néu cay 6m yéu hay sau
khi cho hoa ro thi ciing nén tia 14 bét dé cay phuc hoi lai.

Da yén thao thuong bi chét vi ung nudc, vi vy can tudi nudc ding lidu luong,
khong tudi nude 1én 14 va ny tranh [am thdi 14 va ny, cai thién diéu kién vé sinh va duy
tri 4am d6 thich hop. Ngoai ra, D3 yén thao thuong bi héo rii do nim, bj thdi nhiin do vi
khuan cling nhu sau, sén, rép can phéa. Mot sb bénh virus cling anh huong nhiéu dén
ciy nhu 1am bién dang 14, cAy cham phat trién, hoa khéng c6 mau va hinh dang thay
d6i, than tan lyi lién tuc, théi dinh, 14 c6 nhiing soc xanh sang, bi 16m dém va héo, c6
khi két dinh thanh cym [13].

% Cac loai Da yén thao [13]
Grandifloras: hoa 16n, nhiéu hoa c6 dudng kinh dén 12,5 cm, gém ca dang hoa
don hoic hoa kép. Mot vai gidng hoa don c6 canh gon song hodc vién, than leo, co

xu hudng lan rong ra xung quanh. Do hoa 16n , nhiéu va thuong up xudng nén dé bi



théi trong thoi tiét néng va am, néu mudn trdng loai nay thi phai chim soc ki.
Nhitng giéng hoa Grandifloras phd bién: Supercascade, Super magric, Ultra, Storm
va Falcon.
Multifloras: hoa nhd, duong kinh khoang 5 - 7,5 cm, nhiéu hoa, gdm ca dang hoa
don va hoa kép. Multiflora séng manh m&, chiu duoc nhiét do cao 1an suong gia,
khang duoc bénh thdi canh hoa. Nhimg dang hoa Multifloras dep nhu: Carpet,
Primetime, Heavenly Lavender
Floribundas: day 1a Da trung gian gitta Grandifloras, Multifloras. Nhém nay tr6
hoa nhiéu nhu Multifloras va kich thudc hoa trung binh. Mot sé dang hoa phd bién:
Celebrity, Madness, Double Madness.
Millifloras: cay nho, dang bui ram rap, cho nhiéu hoa c6 dudng kinh tir 2,5 — 3,5
cm. Chung thich hop dé trong trén cac u dat hodc trong gio treo. Fantasy 13 mot
dang trong nhom nay.
Spreading Petunias: loai ndy phat trién chdm nhung c6 thé trai rong ra tir 0,9 —
1,2 m. Hoa ¢6 nhiéu mau sic, thich hgp dé trong & bon hoa cira s6 hodc trong cac
gio treo. Spreading Petunias chiu duoc kho han va rat dé trong. Pho bién nhat trong
nhom nay 1a “Purple Wave”. Ngoai ra trong nhém nay con c6 “Wave”va “Laura
Bush”.
2.2. MOT SO YEU TO ANH HUONG LEN SU RA HOA NGOAI TU NHIEN
Trong sudt cudc doi minh, co thé thue vat chiu nhiéu bién ddi dic trung cho tirng
giai doan khac nhau cua vong doi. O thuc vat ¢6 hoa, su chuin bi va thuc hién qua
trinh sinh san, su hinh thanh va phat trién cta hat va qua 13 nhimg giai doan chu yéu
clia su phat trién. Hoa dugc thanh 1ap tir chdi ngon hay chdi nach qua 3 giai doan
chinh: chuyén tiép ra hoa, twong hoa, ting truong va nd hoa
- Su chuyén tiép ra hoa: giy nén nhiing bién d6i sau sic ctia md phan sinh ngon,
tir md phan sinh dinh dudng thanh mé phan sinh tién hoa. Tai giai doan nay c6
su ting manh hoat tinh bién dudng (tong hop RNA, ribosome, protein), su kéo
dai 16ng than do hoat d6ng manh ctia ving ngon ctia mé phan sinh tién hoa.
- Su tugng hoa: tirc sy sinh co quan hoa (bau non, bao phan, canh hoa, dai hoa),
xay ra 2- 3 ngay sau giai doan chuyén tiép ra hoa. Sy phat trién cta cac so khoi

hoa xay ra nhanh chéng, 1am chdi phong 1én thanh ny hoa.



- Su tang trudéng va nd hoa: khi sy tugng hoa hoan thanh, ny hoa c6 thé tiép tuc
tang truong va nd (ddi v6i cdy nhét nién).Tuy nhién, nu hoa cé thé vao trang
thai ngi (nu hoa Lilas duoc tao vao cudi hé nhung hoa chi né vao mua xuin
nho nhiét @6 lanh ciia mua dong go trang thai ngu). [7]

Qua trinh hinh thanh hoa tuéng ching 1a mot giai doan tat yéu trong cudc doi
cua thuc vat nhung that sy day 1a mét giai doan rat phtc tap. Ba co nhiéu nghién ctru
vé cac yéu té anh hudng 1én sy hinh thanh hoa, co ché tic dong cua chung 1én co thé
thuc vat nhung cho dén nay chwa c6 mot quy luat ndo chic chan va tuyét doi.

Dua vao nhitng nghién ctru trude ddy thi c6 mot sd yéu to ndi bat sau diy anh
huong 1én su ra hoa cua thuc vat
2.2.1. P tudi [7]

Sy ra hoa 13 budc chuyén quan trong trong doi sdng thuc vat. Dé mot chdi dinh
dudng trd thanh sinh san, thuc vat can phai dat téi trang thai phat trién t6i thiéu hay
truong thanh ra hoa. Trang thai nay c6 thé rat sém nhu & Arachis (phét thé hoa thanh
1ap & nach tr di€p), khoang 13 16ng & ca chua, 5 - 7 ndm & cac cdy an trai, khoang 50
nim & cdy sdi va 1én dén 100 nam dbi véi cay tre.

2.2.2. Yéu t6 mdi truwong
2.2.2.1. Dinh dwéng [7]

Mdi giai doan sinh truéng va phat trién thuc vat ¢6 nhu cau dinh dudng khac
nhau. Nhiéu loai thyc vat ra hoa phu thudc vao dinh dudng dugc cung cip, giai doan
ra hoa khong nhat thiét doi hoi dinh dudng nhiéu ma chu yéu 13 can su can d6i, dic
biét 1a ti I¢ carbon/ nito (C/N). Thong thuong, dinh dudng giau dam kich thich sy phat
trién sinh dudng, dinh dudng giau carbon kich thich su hinh thanh hoa. Do d6, can c6
ti 1€ C/N cao vira phai s€ kich thich sy ra hoa, néu ti 1¢ nay thép thi sy phat trién sinh
dudng cao, néu qua thap hoic qué cao thi lai tc ché sy sinh truong cta thuc vat.
2.2.2.2. Nhiét d§ [6]

Nhi¢t d§0 moéi truong ciling anh hudng dén su ra hoa trong d6 cd nhiét do thuc tai
va tong tich on.
+ Nhiét d6 thyc tai: moi thuc vat thuong c6 mot nhiét do thich hop dé ra hoa.
+ Téng tich han: mot s6 thuc vat khong phu thudc vao nhi¢t do thuc tai ma phu thudc
vao tong nhiét do tich luy duoc trong sudt giai doan sinh truong. Khi dat duoc mot

tong nhiét do thich hop thi trd hoa.



2.2.2.3. Hién twong xuan hoa (hay su tho han) [7, 9]

Hién tugng xuin hod ¢ thuc vat la hién tuong thuc vat ra hoa dap Ung lai nhiét
do lanh (thuc vat chi ra hoa sau khi da trai qua giai doan nhi¢t do lanh) dac biét 1a thuc
vat 6n d6i. Diéu nay di duoc chimg minh qua thi nghiém cta Lyssenko (1928) trén
cay lta mi (Triticum sativum), éng cho dit hat (d3 duoc 1am am cho t6i 50% trong
lwong kho cua hot) vao phong lanh (1 hay 2° C) trong 1 thang thi cdy khéng can qua
mua déng ma van ra hoa vao mua xuin véi ning suat cao. Ky thuat nay da dugc ap
dung trén hang ngan hecta & Lién X6 tr nam 1935. Melchers va Lang (1948) da ching
minh nhiét d6 lanh can cho cay Jusquiamec kéo dai 16ng va ra hoa nhanh hon so v6i dé
trong diéu kién 4m. Theo Lang (1965) nhiét dé thich hop cho xuén hoa 1a tir 1°C dén
7°C (trich dén boi [9])

Toém lai, dua vao yéu cau tho han c6 thé phan thyc vat ra lam 3 loai:

+ Cay can tho han tuyét dbi: can trai qua mot thoi gian nhiét d§ lanh méi trd hoa

(ciy c6 dang hoa hong (roset), cai dudng, ca rét...)

+ Cay can tho han khong bat budc: ra hoa sém hon néu duoc tho han (lha mach den

Petkus)

+  Cay khong can tho han: cdy mot nim khong qua mua dong hodc cdy da nién
tuong hoa trudc mua dong.

Vay nhi¢t do lanh c6 anh huong nhu thé nao 1én co thé thuc vat ma c6 thé cam
g thyc vat ra hoa? Co6 nhiéu gia thuyét duwoc dua ra nhu: nhiét d6 lanh lam ngung
mot s6 phan Gmg trao doi chit trc ché ra hoa nhung gia thiét nay khong thuyét phuc vi
thong thudng nhiét 6 thap lam giam con duong trao d6i chat. Nam 1948, Malchers va
Lang ching minh rang nhiét do lanh can thiét cho nhitng cdy dang hoa hong c6 nhu
cau tho han kéo dai long va ra hoa. Ngoai ra hai 6ng con nhan théy co su hién dién cua
mot chat duogc goi la “vernalin” c6 tac dung kich thich tao hoa. Tuy nhién, ban chét
ctia “vernalin” cho dén nay van chua tim ra. [7]

Gan day, khi nghién ctru & mirc d§ phan tir, Burn va ctv (1993) nhan théy, su tho
han c6 lién quan dén sy khtr methyl cia DNA khi ong nghién ctu trén ciy
Arabidopsis. Dong Arabidopsis can nhiét d6 lanh cho sy ra hoa ciing ra hoa sém khi

Xt Iy vai 5- azacytidine (tdc nhan gay methyl hoa DNA) [9].



2.2.2.4. Quang ky
Quang Ky duoc dinh nghia nhu do dai chiéu sang téi han trong ngay c6 kha ning

diéu kién cac qua trinh sinh trudng, phat trién cia cdy, c6 thé kich thich hodc e ché

cac qué trinh khac nhau, phu thudc vao cac loai khac nhau. O ciy gai ddu (Cannabis),
chung c6 kha ning ra hoa néu giai doan chiéu sang dugc rit ngan, v6i thi nghiém nay

Tournois (1912) 1an dau tién chimg minh su phu thudc cua thue vét vao quang ky.

Tuy theo phan ung dbi véi d6 dai sang t6i han trong ngay dbi véi su ra hoa ma
nguoi ta phan chia thuc vat thanh 3 nhém chinh:

- (Cay bt dinh: c6 thé ra hoa khong phu thudc vao d6 dai chiéu sang mién 13 giai
doan sang du cho quang hop (tdi thiéu dinh dudng). Trong nhém nay cé: ca chua,
dau Ha Lan, bép,...

- Cay ngay ngin: bao gém nhiing cdy ma chung chi ra hoa khi 6 dai chiéu sang
trong ngay ngan hon d6 dai sang t4i han, giai doan t6i khong duoc gian doan va
giai doan sang phai trén tdi thiéu dinh dudng. Cac cdy nhu dau nanh, tia to,
Maryland Manmoth,... thuoc nhém nay.

- Cay ngay dai: bao gdm nhimg cdy ma ching chi ra hoa khi d6 dai chiéu sang
trong ngay dai hon d¢ dai sang t&i han. [4]

Tuy nhién c6 nhiéu loai khong phu thudc qua chit ché vao quang ky: trong quang
ky thich hgp ching ra hoa nhanh chéng, trong quang ky khong thich hgp chiing van ra
hoa nhung cham hon. P6 13 céc cay thich ngay ngan (vai tht cic, Cosmos, Euphorbia)
hay cac cdy thich ngay dai (lda mi, lta mach den mua xuén, Nigella). Hiém hon, vai
lodi c¢6 thé ra hoa trong béng t6i lién tuc nhu hué huong (Jacinthe) tir gid, khoai tay tir
chdi trén cti. Mot sb cdy c6 dong thoi hai giéi han (mdt trén, mot dudi) d6 1a cac ciy
ngay ngan- ngay dai, ngay dai- ngay ngan. [7]

Kich thich quang ky duoc nhan boi phytochrom. Phytochrom phan bd rong rai
trong 14, cac chdi dang ting truéng, ving dudi ngon, ving mé phan sinh va cac co
quan duy trir: cu, gio, hat.

Vao ndm 1865, Sachs phat hién ra rang nhiing cai 14 ciy dé ngoai sang san xut ra
nhitng chét hinh thanh hoa, ching hién dién ¢ ham lugng rat nho nhung déng vai tro
tién phong trong sy ra hoa. Pén nim 1936, Chailakhyan nhdn thiy ¢ ciy ngay ngin
Xanthium: chi can dit mot 14 trong ngay ngan (che tbi), phan con lai trong ngay dai,

cay c6 thé ra hoa nhiing vi tri khac nhau. Vay, 14 1a noi nhan cdm Ung con choéi 1a noi



10

phan tng ra hoa. Do d6, phai ¢6 sy van chuyén kich thich tir 14 t&i chdi. Kich thich dy
c6 ban chat 1a hormone va Chailakhyan goi 14 “florigen”- hormone tao hoa. Vay ban
chét cua florigen 1 gi? Co ché tac dong cua no ra sao? Cac cdu hoi dugc dit ra kich
thich cac nha khoa hoc tim hiéu vé florigen. Thi nghiém ghép canh (Linvol va ctv,
1962; Zeevaart, 1976) cho thay florigen c6 thé dan truyén trong libe va thay thé dugc
gilra cac loai thyc vat khac nhau, cac loai thyc vat c6 quang ky khac nhau (cay ngay
dai, cay ngay ngan, cdy bat dinh). Piém khac biét chinh gitta cdy ngay ngan va cdy
ngay dai 1a tuy vao thoi gian chiéu sang ma florigen dugc san xuat hay khong. Duong
nhu ciing c6 mot chit ton tai va di chuyén ¢ nhiéu cdy ngay dai dat trong diéu kién
ngay ngan, nd c¢6 kha nang triét tiéu su ra hoa. N6 duoc goi 1a antiflorigen - chat can
tré ra hoa. Hoa c6 thé hinh thanh hay khong phu thudc chinh vao nong do cua hai chat
trén (Lang, 1984).

Nhiing c¢d gang di tim ban chit cua florigen van chua thanh cong. Gan day, voi
tién bo vé phuong phap phan tich véi do nhay cao co thé phat hién sy hi¢n dién cua
nhimg hop chat & nhitng nong d6 rat nho dd mé ra hy vong tim ra florigen. Két qua
cho thy, ngoai trir duong, trong libe con chira nhitng phan tir nho, peptide, protein
(Fisher va ctv, 1992; Sakuth va ctv, 1993; Marentes va Grusak, 1998; Xoconostle-
Cazares va ctv, 1999; Kehr va ctv, 1999), va acid nucleic (Kiihn va ctv, 1997; Ruiz-
Medrano va ctv, 1999). Vi vay florigen c6 thé 1a mot peptide, 1 protein, 1 nucleic acid,
hay 1 phan tir nho. Chi ¢6 nhitng phan tich vé thanh phan cta nhya libe mot cach ti mi
méi co thé tra 10i chinh x4c thanh phan ty nhién cta florigen 1a gi. Cho dén nay
florigen van 1a mot bi 4n cua sinh 1y thuc vat [14, 15]

Bén canh viéc giai thich co ché ra hoa bing florigen con c6 thuyét “ddng ho cat”
va thuyét “dong ho sinh hoc”. Hai thuyét nay xuat hién khi nguoi ta phat hién ra
phytochrom cé thé chuyén d6i qua lai gitra 2 dang: dang bat hoat (Pr, khong can tro sy
ra hoa) sang dang hoat dong (Pfr, can tré su ra hoa) dudi anh sang do xa va nguoc lai
duéi anh sang do Pfr chuyén thanh Pr. Tuy nhién, hai thuyét nay khong thuyét phuc
boi chua giai thich dugc mdt $6 truong hop. Gan day, xuét hién mot quan ni€ém maoi vé
su ra hoa cua thyc vat. Quan niém nay cho réng su ra hoa dugc kiém soat bai nhiéu
yéu t6 moi truong cung mot lic, cac yéu td nay duogc thuc vat cdm nhan truc tiép hoac
gian tiép: 14 cam nhan su thay doi cua quang ky, nhiét 46 bai ca co thé thuc vat (riéng

su tho han chul yéu dugc cdm nhan béi ngon choi), nudc bdi hé thong ré....yéu to nay
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c6 thé lam thay doi ngudng tac dung ctia yéu td khac. Thuc vat tiép nhan cac yéu tb va
dap ung theo mot cach riéng, trong diéu kién thich hop sé ra hoa dong loat, dam bao
cho su giao phdi cung loai. [7]

Van con nhiéu tranh cii vé co ché cua su ra hoa, mdi thuyét duoc néu ra déu co
thé giai thich cho mot sb truong hop va khong thda min & mot sd trudng hop khac, tuy
nhién né mang gié tri tham khao to 16m, gitip cac nha sinh ly thyc vat dinh huéng cho
nhimg nghién ctru tiép theo. Gi day, co ché ra hoa dan dugc hé mo boi ngay cang co
nhiéu nghién ctru sau hon, & nhiéu goc do hon, trong d6 dang chi ¥ 1a nghién ctru ra

hoa trong diéu kién in vitro.

2.3. MOT SO YEU TO ANH HUONG LEN SU RA HOA IN VITRO

Niam 1934 danh diu mot bude ngodc quan trong trong lich sir nganh thyc vat hoc
khi White nudi cdy thanh cong ré ciy ca chua trong 6ng nghiém. Tir d6 dén nay, nganh
nuoi céy md té bao thuc vat da mang lai vo sb thanh tyu to 16n phuc vu cho viéc tim
hiéu nhiing diéu thi vi trong thé giéi thuc vat. K§ thuat nudi cdy mo khong nhiing dap
mg duoc nhu cau ngay cang 16n vé s6 lugng va chat luong gidng cdy trong ma con 1a
mot hé théng 1y tudng, mot cong cu hiéu qua cho cac nghién ctru sdu hon ¢ muc té bao
va nhitng co ché phat sinh hinh thai phirc tap.

Tu day cac nghién ciu vé su ra hoa cua thuc vat lai duge xem xét dudi mot gbc
d6 méi, goc do in vitro. Piéu kién in vitro cho phép chung ta tach biét miu cay véi
diéu kién moi truong bén ngoai, dong thoi co thé chu dong didu chinh cac yéu té vat 1y
(quang ky, cudng do chiéu sang, nhiét d6, am do, pH mdi trudng nudi cdy....), cac yéu
t6 hoa hoc (néng do duong, cac chét khoéang, vitamin,...) va dac biét 1a viéc bo sung
céc chat diéu hoa sinh truong. Viée c6 1ap mau cay va dit vao moi truong theo y mudn
tranh sy anh huong cua 14 va & nhu & diéu kién in vivo (J.P. Nitsch, 1967; Nitsch,
1972; deFossard, 1974), tir d6 cho chung ta c6 nhitng két luan chinh xac hon vé co ché
ra hoa cua thuc vat. Bac biét, nudi céy mo gitp rat ngén giai doan non cua thyc vat
(Chang va Hsing, 1980; Nadgauda va ctv, 1990; Lin va Chang, 1998) tir 46 giam duoc
chi phi va thoi gian nghién ctru.

Nhin chung, cic nghién ciru vé su ra hoa trong 6ng nghiém thudng duoc tién
hanh theo mdt trong ba hudng sau

- Nuoi cdy thuc vét hoan chinh (cay con in vitro c6 du ré, than, 13)
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Thi nghi¢m duogc bét dau bé'mg vi€c gieo hat trén moi truong xac dinh, trong diéu kién
v tring. Céc cdy in vitro nay dugc dit trong diéu kién méi trudng cam tng ra hoa, ¢6
thé 13 bai cac yéu td vat 1y, hoa hoc mot cach chit dong va chinh xéc, trong d6 quan
trong nhat 1a su thay doi nff)ng dd céac chat diéu hoa sinh trudng thuc vat.

- Nuoi cdy dinh sinh truong

Nudi cay dinh sinh truéng cho phép chiing ta c6 thé co lap ving ngon cia thuc vat va
kich thich chung ra hoa dudi diéu kién cam ng thich hop. Tién trinh nay dai hon nuoéi
ciy cdy con hoan chinh va dac biét thich hop cho nghién ctru vi tri ra hoa. Nguyén tic
1a khong ¢6 co quan nao khic ngoai dinh sinh truong dwoc nudi cdy, nhung khi cit
dinh sinh truong thi thuong c6 cac 1a so khdi bao quanh, diéu nay coé thé lam anh
huong dén két qua sau khi xtr 1y ra hoa.Vi vy, sy thanh cong cia thi nghiém phu
thudc dang ké vao kich thudc mau va su tac dong qua lai giira cac bd phan, co quan.

- Nuoi céiy cac bo phan cua thuc vat chua cé dinh sinh truéng (mé seo, mo 14, ré,
co quan hoa, té bao 16p moéng, phoi co tir mo seo, protoplast...)

Trong trudong hop nay, su ra hoa xdy ra khi cdc mo hinh thanh dinh sinh truéng mai.
Qua trinh c6 thé thong qua hai con dudng biét hoa co quan: truc tiép va gian tiép. Vi
con duong biét hoa co quan gian tiép: mau cay sé tao md seo roi su ra hoa xay ra hoic
tiép tuc tao cac co quan khac rdi méi ra hoa. Con véi con duong truc tiép, giai doan
tao mo seo dugc bd qua, hoa dugce hinh thanh truc tiép tir mau céy ban dau di tao dinh
sinh trudng méi. [8]

Kha ning hinh thanh hoa in vitro cia mau ciy phu thudc vao nhiéu yéu t6 bén
trong va bén ngoai, hoa hoc va vat Iy nhung that sy thi cac yéu t6 trén déu co anh
huéng qua nhitng con dudng rit phirc tap va khong thé xac dinh dugc (Tran Thanh
Van ,1973; Tran Thanh Van va ctv, 1974; Scorza va Janick, 1980; Croes va ctv, 1985;
Lang, 1987; Compton va Vielleux, 1992). Sy ra hoa dugc xem 1a mot qua trinh diéu
hoa phirc tap boi sy phdi hop ciia cac yéu t6 moi trudong va di truyén (Tisserat va
Galletta, 1995). Nhirng yéu td dic biét quan trong la do tudi, dinh dudng, chét diéu hoa
sinh truéng, anh sang va pH ctia mdi truong nudi ciy (Heylen va Vendrig, 1988) [31].

2.3.1. P) tudi

Thuc vat phai trai qua giai doan sinh trudng sinh dudng, dat dén mot giai doan
truong thanh nhat dinh thi ra hoa. Thuc vat con non khong ra hoa vi chiing chua c¢6 kha

nang ra hoa hodc dinh sinh truéng khong dap tmg voi nhan t6 tao hoa (Lang, 1965;
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Hackett, 1985). Mau than cay thudc 14 con non (Wardell va Skoog, 1996b) va 14 tir
Passiflora suberosa chua truéng thanh (Scorza va Janick, 1980) khong ra hoa [8].
Nhitng két qua gan day cho thdy, mé non hodc dbt than tir cay con 2 thang tudi c6 thé
ra hoa & ti 1& cao (95%). Chang va Hsing (1980) bo cdo rang: phoi tir callus cua cdy
nhan sam (Panax ginseng) truong thanh hinh thanh hoa sau mot thang ciy chuyén. Dbi
v6i cay dau xanh (Pisum sativum), ting tudi mau cdy (cay chuyén nhiéu 1an) thi ti 16 ra
hoa giam, dén lan cdy chuyén tht 3 thi khong cam tmg ra hoa nita [2, 26].
2.3.2. Cac chit diéu hoa sinh truéng

Khi thuc vat dat duge d6 tudi né hoa, cac yéu t6 moi truong nhu nhi¢t 4o, anh
sang va chat dinh dudng c6 anh hudng dang ké dén sy hinh thanh va biét hoa choi hoa
(Lang, 1952; Salisbury, 1961; Evans, 1971). Nhitng 4nh hudng nay dugc thuc vat cam
nhan gian tiép thong qua cac chat c6 tac dung kich thich hay e ché su néd hoa ton tai
trong co thé chung. Qua nhiéu nghién ctru cho thdy su nd hoa duong nhu 1a két qua
clia su tuong tac gitra cac chat didu hoa sinh truéng thuc vat nhu cytokinin, auxin,
gibberellin, ethylene, acid abscisic (ABA) va nhiing chat khac di biét hodc chua biét
(Raghavan va Jacobs, 1961; Bernier va ctv, 1977; Wellensiek, 1977). biéu nay cang
thé hién rd hon trong cic nghién ciru ra hoa trong dng nghiém va cac chat diéu hoa
sinh truéng thé hién rd vai tro quan trong ctia minh. [8]

s Cytokinin

Cytokinin 1a mdt trong céc chat diéu hoa sinh trudng duge sir dung phd bién nhat,
n6 c6 vai tro kich thich sy phéan chia té bao va hinh thanh co quan, tao chdi va ting
treong nu nach [7]. Ngoai ra, cytokinin con thuc day mot sb thuc vat bac cao chuyén
sang giai doan sinh san trong diéu kién in vitro (Dickens va Staden, 1988; Pack va ctv,
1989; Wang va ctv, 1993, 1997; Jumin va Nito, 1996; Jumin va Ahmad 1999).
Cytokinin can thiét cho sy sinh truéng va phat trién ciia ny hoa dugc bao cdo & ca ciy
mot 14 mam (Mohanram va Batra, 1970; Zhong va ctv, 1992) va hai la mam (Rastogi
va Sawhney, 1987; Narasimhulu va Reddy, 1984). Cytokinin c6 thé cam (g tao hoa
khi str dung don 1¢ (Duan va Yazawa, 1995; Jumin va Nito, 1996; Nadgauda va ctv,
1997; Jumin va Ahmad, 1999).0 mét sb thuc vat, @& hoa dugc hinh thanh thi can két
hop cytokinin véi auxin (Peeter va ctv, 1994), hay gibberellin (Rastogi va Sawhney,
1987) hoic két hop cung kinetin, GA3 va IAA ( Luo va ctv (2000); Tepfer va ctv,
1966) [20]. Tuy cytokinin c6 vai tro quan trong trong vi€c hinh thanh hoa in vitro
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nhung n6 van khong thé cam tmg su nd hoa & cac mé thyc vét con non. Piéu nay cho
thdy rang ngoai cytokinin con c6 yéu td khac lién quan dén hudng biét héa hoa cua
thuc vat (Wardell va Skoog, 1969b; Scorza va Janick, 1980) [8]

Trong céc loai cytokinin thi BA va thidiazuron (TDZ) thudng dugc st dung nhit

P=—==
SV 5 0
My N S

6- Benzyladenine (BA) Thidiazuron (TDZ)
Hinh 2.3. Cong thuc cia BA va TDZ

TDZ 1a mot chit diéu hoa sinh truéng tong hop, khong la dan xuat cua cytokinin
nhung cé tac dung nhu 1 cytokinin. Cac sinh tric nghiém dugc thuc hién nhan thay
rang TDZ c6 anh huong gap 4 lan hon cytokinin. O nong do thap, TDZ cam tng tai
sinh chdi tryc tiép tir mo. O ndéng do cao, TDZ cam tng hinh thanh seo va nhing cau
trac bat thuong. O nong d qua cao, TDZ cam ung hinh thanh seo va phéi sinh dudng
tir seo. Vi TDZ bén, ¢ hoat tinh cao nén thuong duoc sir dung trong nudi cay mé [5].

Pbi vai tac dung kich thich su ra hoa in vitro, da c6 nhiéu nghién ctru thanh cong
khi b6 sung TDZ vao méi trudng nudi ciy nhu Bambusa edulis (Chuoun-Sea Lin va
ctv, 2002), hoa hong (Wang G.Y va ctv, 2002), Cymbidium (Chang va Chang, 2003)
[25, 27, 24].

s Gibberellin (GA)

Trong s6 cac loai hormone sinh truéong, GA c¢6 anh hudng ra hoa manh nhat. GA
ngoai sinh c6 thé thay thé cho sy cam g cta quang ki khi ap dung cho cdy ngay dai
phat trién trong diéu kién ngay ngan nhu lodi c6 hoa dang hoa hong (Lang, 1965;
Vince-Prue, 1985; Levy va Dean, 1998; Evans, 1999; Tran Thanh Van, 1999). Bdi véi
nhing cay trén, dap ung ra hoa (GA hoidc ngay dai) phu thudc su kéo dai cudng hoa.
Tuy nhién, sy ra hoa va kéo dai cuéng hoa 13 hai tién trinh ddc 1ap (Zeevaart, 1984).
Thém vao d6, viée ap dung GA c6 thé tao hoa & mot sd ciy ngdy ngin trong diéu kién
khong cam mg va c6 thé thay thé mot phan hodc hoan toan cho nhiét do thap & nhiing
cau doi hai lanh. [9].

Taiz va Zieger (1998) nhan thiy rang GA c6 tac dung thiic day hay trc ché sy hinh
thanh hoa trén nhiéu loai. Tuy nhién, dbi v6i cay ngay trung binh thi yéu té kiém soat

lai 1a gen, két qua vé sy ra hoa bdi yéu t0 ngoai sinh va ndi sinh khong rd rang.
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(McDaniel, 1996a, b). Dbi v6i cay ngay trung binh Zantedeschia, GA thic day su tao
hoa (Corr va Widmer, 1987; Tjia, 1989, Funnell, 1993; Kuehny, 2000) ciing nhu ddi
voi loai Araceae (Henny, 1995; Henny va ctv, 1999). Hon nitra, GA3 cam ung ra hoa ¢
cac loai cdy ngay trung binh khac nhu bép (Lawson va Poethig, 1995), huéng duong
(Almeida va Pereira, 1996). Viéc gia ting ham lugng GA ndi sinh dugc tim thiy trude
khi c6 su biét hoa ¢ dinh nu hoa hudéng duong (Almeida va Pereira, 1996) va ¢ dinh ny
ctia nhitng cu Zantedeschia cv.CG nay chdi (Naor). Piéu nay cho thdy sy gia ting
noéng dd6 GA ciing c6 lién quan dén su biét héa va cam ng ra hoa & nhiing cdy ngay
trung binh [16].

% Auxin

Auxin cam Ung ra hoa & mot s6 loai khi sir dung don 1é nhu & cdy Torenia
(Tanimoto va Harada, 1981), Vigna radiata (Avenido va Haulea, 1990) va Vigna
mungo (Ignacimuthu va ctv, 1997) hay auxin két hop véi GAz & cay canation (Sankhla
va ctv, 1994) va Pisum sativum (G. Franklin va ctv, 2000) . Tuy nhién, & mot vai loai
khéc thi auxin khong c6 tdc dung (Bergoef va Bruinsma, 1979; Rastogi va Sawhney,
1987) hay tham chi 1a e ché (Blake, 1969; Deaton va ctv, 1984) [ trich dan tir 26].

Tuy nhién, Anton va cong su (1991) nghién ctru sy tao hoa ctia cay Nicotiana
tabacum cv Samsun bang cach ap dung nhitng loai hormone khac nhau trong nhiing
thoi gian khic nhau cho thdy ring auxin tuy khong cé vai trd trong su tugng hoa
nhung né quan trong trong sy biét hoa ctia chdi hoa sau d6 [trich dan tir 27].

2.3.3. Dinh dudng

% Ham lwgng phospho (P) va nito (N)

Nhu chung ta d3 biét, nito 1a thanh phan co ban cta chit nguyén sinh trong té
bao, quyét dinh su sinh truéng cia cdy. Ngoai ra, nito con 1 thanh phan cau tao cua
enzyme va diép luc td. Trong nudi cidy md, can cung cip diy du nito thong qua cac
mudi nitrat (NO3") va amon (NH,"). Tuy nhién ¢ nhitng méi trudng gidu mudi khoang
nhu MS thi cdy chi phét trién than 14 ma khong chuyén tiép qua giai doan sinh san.Cay
thiéu nito 14 nho, vang Ua, cay cham phat trién, can cdi va ra hoa som. Phospho 1a
nguyén t6 quan trong thir hai sau nito, né can thiét dé hinh thanh nucleoprotein cua
nhan té bao. Phospho co tac dung thuc ddy su ting truéng cua 18, lam cay phat duc
nhanh [1]. Trong cac nghién ctru ra hoa trong dng nghiém thuong sir dung moi trudng

1/2 MS hoic giam luwong nitrogen, ting luong phospho va di dat duwoc nhiéu thanh
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cong trén trén nhiéu loai cAdy nhu Bambusa vulgaris, Dendrocalamus giganteus, D.
strictus (Rout va Das, 1994), Cymbidium (Kostenyuk va ctv, 1999), ginseng (Chang va
Hsing, 1980) [29, 23, 21].

< Nong d dwong

Puong dugc xem 13 ngudn carbon can thiét trong méi trudng nudi cdy, co vai tro
cam ung sy hinh thanh va phat trién cta hoa in vitro (Steinberg, 1950; Takimoto,
1960; Kimura, 1963; Loo, 1946b; Paulet, 1965; Margara va ctv, 1965; Maheshwari va
Venkataraman, 1966; Nitsch, 1972; Dien va Tran Thanh Van, 1974; Handro, 1977).
Céc loai duong nhu glucose, maltose, lactose va raffinose déu c6 tac dung tot mac du
sucrose dugc st dung pho bién nhat (Margana va Rancillac, 1966; Nitsch va Nitsch,
1967). Nong do duong tét nhat cho su ra hoa khéc nhau giita cac loai khac nhau. Viéc
st dung céc loai duong hoa tan c6 thé lam gia ting hoat dong cta con dudng pentose
phosphate (Nitsch, 1972). Ngoai ra, anh sang va nhiét do thap ciing dong vai tro dang
ké trong viéc biéu hién vai tro cia dudng. [8]

Nudi cdy in vitro da chimg minh méi trudng cam tng ra hoa chira nong d6 duong
cao hon moi truong cho thyc vat sinh trudéng sinh dudng (Dickens va van Staden,
1998) va su xir Iy ndy 1am ting qua trinh dong hoa cung cap cho dinh thiic day ra hoa
& mot vai loai. Piéu ndy cdu thanh co ban cta thuyét sai léch vé dinh dudng (Sachs,
1977). Tuy nhién néng d6 qua cao cua dudng 1am suy yéu su sinh trudng va tc ché ra
hoa (Vincent Dielen va ctv, 2000) vi 1am anh hudng dén ap suat thim thau ciia moi
truong (trich dan tir [28]).

2.3.3. Mot s6 yéu to khac

< Cac chat khac

Ngoai cac chat co ban cé trong moi truong nudi cdy nhu: cic chat vo co va hiru
co, chat diéu hoa sinh truéng thi con c6 mot s chét khac ciing dong vai trod 14 tac nhan
kich thich hodc ¢ ché su ra hoa trong 6ng nghi¢m. Cac chét kich thich su ra hoa in
vitro thuong 1a cac hop chat phenol nhu p-coumaric acid va coumarin (Paulet va
Nitsch, 1964), EDTA (Maheshwari va Chauhan, 1963), nudc dira, dich chiét tur cay L.
annua dang nd hoa hoac chua né hoa (Pierik, 1967), orotic acid, thymine, adenine,
abscisic acid (Nitsch va Nitsch, 1967), glucosamine, diethylstillbesterol, uridylic acid
(Margara va Touraud, 1967), amino acid, amino sugars va meso0-inositol (Margara va

Touraud, 1967). Nguoc lai, cac RNA nucleosides, Flavin-adenine-dinucleotide
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(Chailakhyan va ctv, 1961) va dich chiét tir cay Kalanchoe blossfediana chua dugc
cam mg ra hoa (Blake, 1972) ¢6 vai trd nhu chat rc ché sy hinh thanh hoa [8].

% Quang ky [8]

O diéu kién ty nhién, quang ky dong vai trd rat quan trong cho sy ra hoa va qua
nhiéu nghién ctru quang ky ciing can thiét cho su ra hoa in vitro dic biét 13 & cac loai
nhay cam véi chiéu dai ngdy. Cac nghién ctru cho thiy su cam tng quang ky cua thuc
vat in vitro c6 thé 1a do toan co thé thyc vat (Hillman, 1959), dinh sinh truéng
(Raghavan, 1961; Harada, 1967; Jacobs va Suthers, 1971), dot than (Harada, 1966; C.
Nitsh, 1967), doan cit cua truc dudi 14 mam (Nitsch, 1972), mau mo 14 (Rossini va
Nitsch, 1966) va dbt ré (Paulet va Nitsch, 1964; Bouriquet, 1966; Margana va
Touraud, 1967, 1968). Cac xir Iy quang ky nhin chung thuong mg dung cho cac mau
cAy con non, qua cac thi nghiém cho thiy rang su cam nhan kich thich cua anh sang ¢
thuc vat phu thudc vao sy hi¢n dién cua 1a, dinh sinh treong hoac ca cay han chinh. Su
phan tng cta thuc vat dap img véi quang ky con phu thude vao ndng do tdi thiéu cua
duong co6 trong mdi trudng nudi cay (Margana va Touraud, 1968; C. Nitsch, 1967,
1972). Trong mét vai trudng hop ngudi ta thiy rang sucrose co thé thay thé hoan toan
su kich thich ngay dai ¢ cac cay in vitro (Lona, 1948; Baldev, 1959, 1962; Deltour,
1967). Zeatin c6 thé thay thé kich thich ngay ngan cho su no hoa ciia ciy Wolffia
microscopica (Margara va ctv, 1965).

< pH va trang thai vat Iy ciia mdi treong nudi cay

Sy phat trién ctia md c6 thé thay ddi hoan toan néu ching duoc nudi ciy trén mot
moi truong dic hoic trong mot mdi trudng 1ong. Cac ré cla cay endive (mot loai rau
cai thuong duoc st dung & Chau Au) dugc nudi trong moi truong 16ng cd cau gidy chi
c6 thé sinh ra cac chdi dinh dudng, trong liic 4y néu nudi trén moi truong co agar thi
c6 thé tao nén cac chdi hoa [3]. Tuong tw, miu cdy ré C. intybus trong méi trudng c6
agar cho ty 1é¢ miu nd hoa nhiéu hon trong méi truong 16ng sir dung cau gidy loc 1am
gia thé (Margara va Bouniols, 1967; Bouniols va Margara, 1968; Bouniols, 1971) [7].
Nguoc lai, G. R. Rout va P. Das (1994) khi nghién ctru tao phdi soma va ra hoa trong
ong nghiém & 3 loai tre la Bambusa vulgaris, Dendrocalamus gigateus va
Dendrocalamus strictus thi méi trudng 16ng cam tng ra hoa t6t hon méi truong thach
[29]. Nguyén nhan cua hién tuong nay chua dugc hiéu 13, c¢6 thé tuy thudc vao loai

thuc vat dugc nudi cay.
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pH méi trudng nudi ciy c6 anh huéng dén sy phat trién binh thudng cta nu hoa
(hoa c6 du cac co quan hoa).Vi du pH 5,0 thich hop vai cay Cleome (de Jong, Smit va
Bruinsma, 1974), Rastogi va S. ivvhney (1987) nhan thiy cic co quan hoa cua ca chua
dai hon & pH 4,5 nhung & pH 5,8 méi 1a pH thich hop nhét cho su phét trién binh
thudng ciia hoa; & pH 3,9 thi nu hoa ciia cay cai dau (Brassica napus) phat trién binh
thuong (P. L. Polowick va V. K. Sawhney, 1999) [ trich dan tir 20].

< Swecatré [trich din tir 23]

Viéc cat 1é ciing ¢6 hiéu qua tot 1én sy thiic day ra hoa & vai cay than gd (Fossard
1972, Meilan 1997). Nguyén nhdn c6 thé 1a do tic nhan tc ché su ra hoa dugc hinh
thanh ¢ ré, vi vay nguoi ta loai bé ddu hiéu ngan can sy hinh thanh hoa bang cach cit
ré. Picu nay ciing duoc thyc hién dbi véi lan, khi nudi cay Cybidium niveo —
marginatum Mak trén moi trudng 1/20 N, 5P, chi cét ré ngoai ra khong sir dung chat
diéu hoa sinh trudong nao thi c6 5,2% chdi cho hoa (Kostenyuk, B. J. Oh, I. S.
S0,1999).

2.4. SUPHAT TRIEN CUA HOA IN VITRO

Sy tuong hoa thudng xuit hién sau nhitng cam Gng boi méi truong. Giai doan
nay thudng dugc thé hién trong nudi ciy in vitro va in vivo qua sy duy tri va tich luy
tinh bot, su phan bd phuc tap hon cta ludi ndi chét trong té bao chat, su ting cudng
hoat dong cta ty thé, clia cac enzyme thuy giai, ting mat do ribosome, ting hoat dong
ctia cac qué trinh nguyén phan va hé sé ho hip ¢ dinh sinh truéng hoa (Ebrahim Zadeh
va Nicolas — Prat, 1969; Salisbury, 1971; Yeung va Peterson, 1972; Wardell vavf
Skoog, 1973; Tran Thanh Van va Chlyah, 1976; Bernier va ctv, 1977).

Céc hoa tao ra trong 6ng nghiém thudng c6 kich thude nhé hon hodc ¢ hinh dang
khéac thuong so voi hoa ngoai ty nhién (Buteko, 1964; Ganapathy, 1969; Mehra va
Mehra, 1972; Tran Thanh Van, 1973; Scorza va Janick, 1980) [8]. Nadgauda Rajni S.
va ctv (1997, [30]) khi nghién ctru trén cay tre thi nhan thiy hoa in vitro c¢é kich thuéc
nho hon nhung van c6 day du cic co quan hoa, twong ty d6i voi hoa Gentiana triflora
Pall. var. axillarflora, tuy mau sic hoa c6 sang hon, s bao phan it hon nhung hoa van
¢6 hinh chudng nguyén thuy (Zhang va Leung, 2000). C6 mot van dé ma cac hoa tao
ra trong dng nghiém thudng hay gap phai d6 14 ti 16 nd hoa khong dat 100%. Ti 1é nay
dat khoang 70 % trén cdy hoa nhai (Jumin va Ahmad, 1998), 72% trén lta mi
(Yongsak va ctv, 2000) [19, 31].
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2.5. CAC NGHIEN CU'U RA HOA IN VITRO

2.5.1. Trén thé gi6i

- Chang va Hsing (1980) tao phoi tir cac mo seo ré cua cdy nhan sim (Panax
ginseng) va cac phoi nay ra hoa khi nuéi cy trén méi trudng 1/2 MS c6 bd sung 1
mg/l BA va 1 mg/l GA; . Lee va ctv, 1991, phat hién ra ring BA don 1¢ ¢ ndng do
5uM trong moi truong MS ciing cho hoa, khi chi c6 GAj thi khong c6 hoa. Nhung W.
Tang, 1999, nhin thdy GA; cling ¢ tac dung tao hoa, tot nhat 13 & ndéng do 2 mg/l
[21].

- G.R. Rout va P. Das (1994) nghién ctru tao phoi soma va ra hoa trong 6ng nghiém
0 3 loai tre 1a Bambusa vulgaris, Dendrocalamus gigateus va Dendrocalamus strictus.
Dot than ciia cAy con tai sinh tir phdi soma dugc nudi cdy trén moi trudng cam tng ra
hoa: 1/2 MS b sung 0,5 mg/l adenin sulphate; 0,25 mg/l IBA; 0,5 mg/l GA; va 3%
sucrose. Sau 12 tuan nudi ciy thi cho hoa, méi truong 16ng cam Gmg ra hoa t6t hon
moi trurong co6 agar (60-70% so véi 25-30%) [29].

- Rajani S. Nadgauda va ctv (1997) bao cao rang khi nudi cdy cay con in vitro cua
gidng tre Babusa arundinacea trong moéi truong MS 16ng chira 2% sucrose, 5% nudc
dira va 2,2 uM BA, sau 3 - 6 thang c6 70 % mau cay ra hoa. Khi so sanh hoa cta ciy
tre in vitro va in vivo, ong nhan thay hoa ctia ciy in vitro tuy nhé hon nhung van du
cac co quan nhu bao phén, bd nhi, b nhuy, 14 béc, may ngoai va c6 kha nang thu phén
[30].

- Kostenyuk va ctv (1999) cam tng ra hoa trong 6ng nghiém lan Cymbidium niveo —
marginatum Mak. 40 ngay tudi. Nhém nghién ciru nhan thay rang sau 90 ngay nudi
cdy nghiém thirc giam 1/20 N, ting 5 1an P bd sung 10 mg/l BA c6 cit ré hay khong
cat 1& ti 1é ra hoa cao nhét (97,5%, 96,6%), 10 mg/l BA trong mdi trudng MS ciing
cam tng 94,7% cay ra hoa [21].

- H. B. Jumin va M. Ahmad (1999) tién hanh thi nghiém ra hoa trong 6ng nghiém &
cdy hoa nhai (Murraya paniculata (L). Jack). Hat duoc nudi ciy trén méi truong 1/2
MT (Murashige va Tucker,1969) chtta 5% sucrose, bd sung BA & nhitng pH méi
truong khac nhau. Két qua 13 nong do BA 0,01 mg/l & pH 5,7 hay pH 6,7 chdi cho nu
hoa sau 60 ngay nudi cay, 30 ngay sau d6 thi nu no, ti 1& twong Gng 1 95% va 80%
[31].
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- Vincent Dielen va ctv (2000) nghién ctru su ra hoa cua chdi cdy ca chua
(Lycopersicon esculentum Mill.). Ong cam tng ra hoa bing cach ting néng d6 duong,
giam nong d6 NH4NO3, sir dung don 1¢ hay phdi hop cac chét diéu hoa sinh trudng
(BA, Kinetin, zeatin, GA3) & nhitng ndéng d6 khac nhau. Két qua cho thdy: NH,NO3 &
nong do 8 g/l va 12 g/l ti 1 chdi ra hoa 1a 100% va 73,3 % ; 41,2 % chdi cho hoa &
néng do 30 g/l sucrose; BA, kinetin, zeatin, [IPA ¢ néng do 3,5 uM thi phén tram chdi
¢6 hoa 1an luot 14 63,2%; 66,7%; 61,1%:; 55% [28].

- W.L.Koh C.S. Loh (2000) cam tng ra hoa ciy con 4 tuin tudi cta cdy cai dau
(Brassica napus) duoc tai sinh tir phoi thtr. Két qua cho thdy: méi truong MS chira 2%
sucrose thay d6i 1/5 N, 2 P ¢6 30% ciy cho hoa, ti 1¢ nay ting khi ting sucrose 1én 3%
(40%). Ngay ca khi chi giam 1/5 N hay khong cung cdp N thi cdy ciing cho hoa
(29,4% va 18,8%). Pang luu y 1a sy hi¢n dién cta cac cytokinin nhu BAP, zeatin, iPA
trong moi truong 1am han ché sy ra hoa [20].

- G. Franklin va ctv (2000) nudi cay chdi cta cdy dau xanh (Pisum sativum) trong
moi trudng cam ng ra hoa: MS giam ndng d6 NH,NO;, ting ndng d6 duong, bd sung
auxin (NAA, IBA), GA3. Cubi cung ¢ 8,5 g/l NH4NO3; 3% sucrose; 1,0 mg/l GA3 va
0,5 mg/l IBA cho két qua t6t nhat. Cac hoa in vitro tu thu phin va tao trai, nhitng hat
in vitro tuy ti 16 nay mam khong bang hat in vivo nhung ciing kha cao (65%) [26].

- Chuoun-Sea Lin va ctv (2002) nghién ctru ra hoa trong dng nghiém chéi cua giéng
tre Bambusa edulis. M6i truong cam mg ra hoa co ban 1a MS bd sung cytokinin
(TDZ, kinetin, BAP, BA, zeatin), auxin (NAA, IBA, 2,4 D) va thay d6i ndng d6 duong
cling nhu NH4NO3, KNO:s. Tat ca cac nghiém thuc déu ra hoa va ti 1é cao nhét (47,5%)
la & nghiém thirc 0,5 M TDZ trong moi treong MS ¢6 30 g/l sucrose [25].

- S. Sudhakaran va V.Sivasankari (2002) chdi cua cdy hung (Ocimum basilicum L.)
dugc cdy trén moi trudng 1/2 MS ¢6 bd sung BAP (3- 5- 7 mg/l) va IAA (1-3-5 mg/l).
Két qua khi két hop BAP (7 mg/l) va IAA (5 mg/l) thi cAy ¢ hoa sau 20 ngdy nudi ciy
[32].

- Wang G.Y va ctv (2002) d4 nghién ctru ra hoa trong dng nghiém & 6 loai hoa hong.
Cay con tai sinh tir chdi sau 45 ngay thi chuyén sang moi trudng MS chira 400 mg/l
myo—inositol, 30 g/l sucrose bd sung cac chit diéu hoa sinh trudng zeatin, TDZ, NAA,
BA, IAA, GA; 6 cac ndong do khac nhau. 156-561 ngay ké tir khi bat ddu nuoi cdy thi
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ciy cho hoa in vitro, hiéu qua nhit 14 0,5 mg/l TDZ hodc 0,5 mg/] zeatin két hop véi
0,1 mg/l NAA (49,2%, 44,2%) [27].

- Chen Chang va Wei — Chin Chang (2003) da thanh cong khi callus c6 dugc tir than
ré cia Cymbidium ensifolium var. misericors ra hoa in vitro trén méi truong 1/2 MS
chtra 1,5 pM NAA két hop v6i TDZ (ndng d6 tir 3,3—10 pM) hay 2iP (ndéng do 10-33
uM) sau 100 ngay nudi cay [24].

2.4.2. Trong nudc

- Vo Hong Vil (2004) diéu khién qué trinh ra hoa in vitro ciia cdy hoa salem va hoa
hdng, tac gia cho biét 2 yéu t6 quan trong mang tinh chat quyét dinh dén sy no hoa cia
thuc vat 1a cytokinin va duong, trong d6, duong 1a yéu to tac dong chinh 1én sy hinh
thanh hoa in vitro, con cytokinin 1a chat kich thich sy hinh thanh hoa, gitp lam ting ti
1¢ hinh thanh hoa va biét hoa cac cdu trac hoa & giai doan sau khi twong hoa. Tuy
nhién d6i luc hoa bi dot bién, canh hoa khong déu, dai hoa chua chuin hodc cé khi
chua ra dugc mau giéng véi hoa trong trong méi trudng thién nhién,.. [18]

- Pham Minh Thu (2005) da thanh cong khi cho torenia (Torenia ourieri) mau tim
tr6 hoa trong dng nghiém, véi cay tai sinh tir phoi té bao 1a cay gdc gieo trong tir hat.
Tiép theo d6, Nguyén Ngoc Thi nghién ciru qui trinh gay phan Gng 18n sinh trudng cia
ciy non bang cach tac dong 1én yéu t6 dinh dudng lam thay d6i cau trac sinh hoc cia
cay. Tir d6 lam thay d6i mau sic hoa torenia trong 6ng nghiém (mau trang thay vi mau

tim) [17].
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PHAN 3: NOI DUNG VA PHUONG PHAP NGHIEN CUU

3.1. Noi dung

Pé tai thyuc hién g6m 2 nd1 dung nhu sau:

Noi dung 1: Khao sat su ra hoa in vitro ¢ cay Dtra can (Catharanthus roseus)

Noi dung 2: Khao sat sy ra hoa in vitro ¢ cay Da yén thao (Petunia hybrida)

Pé tai dugc tién hanh trén cay Dira can va D3 yén thao in vitro do B mén Cong
nghé sinh hoc truong Pai hoc Nong Lam Tp. HCM cung cép.
3.2. Thoi gian va dia diém nghién ctru

Dé tai duge thuc hién tir 1/3 — 1/8/2006 tai B6 mon Cong Nghé Sinh Hoc truong
bai hoc Nong Lam Tp. HCM.
3.3. Vatliéu

% Trang thiét bi va dung cu
- Trang thiét bi: ti cay vé trung, ndi hap, may do pH, can dién tir, may lanh nhiét
ké, am ké, ké dat binh, dén neon.

- Dung cu: pince, dén con, dao cay, binh tam giac
< Mau cfly
- Cay Dtra can in vitro 1 thang tudi cao 2 — 3 cm.
- Cay Da yeén thao in vitro 2 tuan tudi cao 2 — 3 cm.

+ Dieu kién nuoi cay

- Cuong do anh sang 1000 - 2000lux
- Nhiét 6 phong ciy 24 + 2°C

- Am d6 phong cay 55% — 60%

- Thoi gian chiéu sang 16 gio/ngay

% MOoi trudng nudi ciy

- MBbi trudng nudi cdy co ban MS (Murashige & Skoog, 1962)

- Chét diéu hoa sinh truong

+ Napthalen Acetic Acid (NAA)

+ 6- Benzyladenine (BA)

+ Thidiazuron (TDZ; N-phenyl-N'-1,2,3-thiadiazol-5-ylurea)



23

Dung méi trudng MS co ban bé sung cac chit diéu hoa sinh truéng (BA, TDZ,

NAA), ting nong do dudng va KH,PO, hay giam nong 46 KNOj3 tuy theo timg nghiém
thirc. Str dung binh nuéi cdy 500ml, mdi binh chira 70 ml méi trudng duoc hép tiét
trung bang Autoclave ¢ diéu kién 121°C, 1,2 atm trong 25 phut trudce khi st dung.
3.4.  Phuwong phap nghién ciru

Céac thi nghiém duoc bd tri theo kiéu hoan toan ngau nhién (Completely
Randomized Design, CRD), mét yéu t6, 3 lan lap lai, mdi nghiém thirc cdy 3 binh, mdi
binh 1 mau.
3.4.1. Ngidung1l
3.4.1.1. Thi nghiém 1: Anh hwéng ciia nong do TDZ va NAA dén su ra hoa in
vitro é cay Dira can

Bang 3.1 Cac nghiém thirc cia thi nghiém anh huéng ctia ndng do TDZ va NAA

dén sy ra hoa in vitro ¢ cay Dira can

Nong @0 TDZ  Nong do NAA

Nghiém thire (malh) (malh)
1 (b/C) 0 0
2 0,05 0,1
3 0,1 0,1
4 0,5 0,1
5 1,0 0,1

6 1,5 0,1
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3.4.1.2. Thi nghi¢m 2: Anh hwéng ciia nong do BA va NAA dén su ra hoa in vitro
¢ cay Dira can
Bang 3.2 Cac nghiém thuc cua thi nghiém anh hudng ctia ndong d6 BA va NAA dén

su ra hoa in vitro ¢ cay Dura can

Nong @ BA  Nong do NAA

Nghiém thirc (mall) (mall)
1 (b/C) 0 0
2 0,1 0,1
3 0,5 0,1
4 1,0 0,1
5 1,5 0,1
6 2,0 0,1
7 0,1 0,3
8 0,5 0,3
9 1,0 0,3
10 1,5 0,3
11 2,0 0,3

3.4.2. Noi dung 2

3.4.2.1. Thi nghiém 1: Anh hwéng ciia nong d9 TDZ va NAA dén su ra hoa in
vitro ¢ cay Da yén thao

B6 tri thi nghiém: Thi nghiém duoc bé tri gidng nhu ¢ thi nghiém 1 cua noi dung 1.

3.4.2.2. Thi nghiém 2: Anh huéng ciia nong do BA va NAA dén su ra hoa in
vitro ¢ cay Da yén thao

BG tri thi nghiém: Thi nghiém dugc bd tri gidng nhu & thi nghiém 2 cta noi dung 1.
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3.4.2.3. Thi nghiém 3: Anh huwéng ciia nong d9 KH,PO, dén sy ra hoa in vitro &
cay Da yén thao
Bang 3.3. Cac nghiém thtrc cta thi nghiém anh hudng cta néng d6 KH,PO, dén su ra

hoa in vitro ¢ cay Da yén thao.

Noéng d6 KH,PO,

Nghiém thirc mall)
1 (b/C) 170 (theo MS)
2 340 (x 2)
3 510 (x 3)
4 680 (x 4)
5 850 (x 5)

3.4.2.4. Thi nghiém 4: Anh hwéng ciia nong do6 KNO; dén sw ra hoa in vitro ¢
cay Da yén thao
Bang 3.4. Cac nghiém thirc cta thi nghiém anh hudng ctia ndng do KNO;

dén sy ra hoa in vitro & cay D3 yén thao.

Nong d6 KNO,
(mg/l)
0
95 (x 1/20)
190 (1/10)
380 (x 1/5)

Nghiém thirc

o B~ W N -

1900 (theo MS)
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3.4.2.5. Thi nghiém 5: Anh hwéng ciia nong d9 dwong dén su ra hoa in vitro &
cay Da yén thao
Bang 3.5. Cac nghiém thirc cta thi nghiém anh hudng cia nong do dudng

dén sy ra hoa in vitro & cay D3 yén thao.

Nong d6 dwong

Nghiém thirc (/)
1 (b/C) 30
2 40
3 50
4 60

3.4.2.6. Thi nghiém 6: Anh hwéng ciia nong d6 KH,PO, va nong dp dwong dén
sur ra hoa in vitro ¢ cay Da yén thao
Phwong phap tién hanh
Céc chdi cay Da yén thao cao 1 cm ciy vao mai truong ting ndng do KH,PO,,

sau 20 ngay ciy chuyén vao moi truong tang nong do dudng.
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Bang 3.6. Cac nghiém thirc cta thi nghiém anh hudng ctia ndng do KH,PO, va ndng

d6 duong dén sy ra hoa in vitro & cay D4 yén thao.

Nehiém thite Nong dp KH,PO,  Nong dp duong
(mg/l) (g/1)
1 (b/C) 170 (theo MS) 30
2 340 (x 2) 40
3 510 (x 3) 40
4 680 (x 4) 40
S 850 (x 5) 40
6 340 (x 2) 50
7 510 (x 3) 50
8 680 (x 4) 50
9 850 (x 5) 50
10 340 (x 2) 60
11 510 (x 3) 60
12 680 (x 4) 60
13 850 (x 5) 60

3.6. Cac chi tiéu theo doi

¢ Theo dbi sy sinh truéng

- Chiéu cao cay (cm): do tir mit thach dén dinh sinh trudng.

- S6 14 (la/cay): dém tong sb 14 da thay rd cudng la trén cay.

Chiéu cao va s6 1a duoc ghi nhan sau 30 ngay va 60 ngay.

+ Theo doi s ra hoa

3.7.  Xirly so liéu

S6 lieu thu thap duoc duoc xir Iy trén may vi tinh bang chwong trinh thdng ké

Statgraphics 7.0

S6 hoa (hoa/cay): la tong s6 hoa trén 1 cay.

Ti Ié cay ra nu (%): 1a ti ¢ gira tong s6 cay ra nu va tong s6 mau Ciy.
Thoi gian ra nu (ngdy): tinh tir lac cdy dén khi cay cé ny dau tién.
Thoi gian hoa no (ngay): tinh tir lac cay dén khi nu nd thanh hoa dau tién.

Ti 1& hoa no (%): la ti 1¢ gitra tong s6 hoa va tong s6 nu.
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PHAN 4. KET QUA VA THAO LUAN

4.1. Noi dung 1: Cay Dira can in vitro
4.1.1. Thi nghiém 1
% Su sinh truwéng cia cay
Bang 4.1. Anh huéng ciia ndng do TDZ va NAA dén su sinh trudng cia cay

Drtra can in vitro

Nghiém Nong dp Nongdd  Chidu cao ciy (cm) S6 1a (1a/cay)
thire TDZ NAA . . . .
(mag/l) (mgll) 30ngay 60ngay 30ngay 60 ngay
1 (PIC) 0 0 4,89° 7,722 2167° 31,67
2 0,05 0,1 4,50% 6,80 17,78  24,56"
3 0,1 0,1 4,39% 6,56° 16,78 21,67
4 0,5 0,1 4,11° 6,33 13,67  18,00°
5 1,0 0,1 3,07 444°  1056%  14,56°
6 1,5 0,1 2,89° 4,28° 8,22¢ 11,001
Ghi chu:

% Trong cling mot cdt, cdc gid tri trung binh c6 ki tw theo sau giong nhau khéng cé su khéc
biét vé mdt thong ké (P > 0,05).

Két qua xir 1y s liéu cho thay chiéu cao ciy va sb 1a/cay & cac nghiém thirc so
v6i d6i chimg khac biét c6 ¥ nghia vé mit théng ké.

Sau 60 ngay nudi cay chiéu cao ciy & nghiém thic 2 twong ddng véi dbi ching
va khac biét so v6i cac nghiém thirc con lai. S6 14/cay ¢ cac nghiém thirc giam dan va
it hon so véi ddi ching.

Nhu vay khi giit nguyén nong d6 NAA (0,1 mg/l), ting dan néng d6 TDZ thi sy

sinh trudng cua cay gidm dan
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% Swrahoa

Bang 4.2. Anh huong ctia ndong do TDZ va NAA dén sy ra hoa in vitro cia ciy

Dtra can

Nghiém Nggg N(‘;’gg Til¢ ciy Théi gian Tlllu‘)’i gian hTi e <
e S
1 0 0 0° - - - 0°
2 0,05 0,1 100" 58,17 68,00 100 4,25
3 0,1 01 3333 59,00 69,17 100 5,67°
4 0,5 01 3333 6233 71,67 100 2,33¢
5 1,0 0,1 0 - - - 0
6 1,5 0,1 0 - - - 0

fthiﬁZ.g ciing mét ¢ét, cac gid tri trung binh ¢é ki tw theo sau giong nhau khéng cé sw khdc
biét vé mdt thong ké (P > 0,05).

Két qua xu ly sb liéu cho théy ti 1€ cdy ra nu & cac nghiém thic 1, 5, 6 tuong
dong voi nhau va khac biét c6 ¥ nghia v6i cac nghiém thirc con lai vé phuong dién
thdng ké. Cac nghiém thirc 2, 3 va 4 hinh thanh nu va tat ca nhimg nu nay déu no
thanh hoa, trong d6 nghiém thtic 2 ti 18 cAy ra nu cao nhét tiép theo la nghiém thirc 3
va4.

Cay Dtra can in vitro hinh thanh ny sau 58 ngay nudi cdy va sau 68 ngay thi hoa
nd. Sb hoa/cay nhiéu nhét 1a & nghiém thue 3, dat 5,67 hoa/cay.

Tir két qua trén c6 thé nhan thiy rang, méi truong MS ¢ b sung 0,1 mg/l NAA
va 0,05 mg/l TDZ 1a mbi trudng thich hgp nhat cho cdy Dira can ra hoa trong dng
nghiém.

Hoa Dira can in vitro c6 mau do hong, “mat” vang giéng nhu hoa trong ngoai

vuon. Pudng kinh hoa trung binh khoang 2 cm, hoa c6 d6 bén tir 2 dén 3 ngay.



Hinh 4.1. Céc giai doan sinh truéng va phat trién
cua Dtra can in vitro
ai, &y, as: cay Dura can 7 ngay, 50 ngay, 67 ngay sau céy

by, by, bs: cay Dira can 68 ngay, 69 ngay, 70 ngay sau cay

30



Hinh 4.2. Qua trinh nd hoa cua Dira can in vitro
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Hinh 4.3. Hoa Dtra can in vitro
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4.1.2. Thi nghi¢m 2
% Su sinh truwéng cia cay

Bang 4.3. Anh hudéng ciia ndng do BA va NAA dén su sinh trudng cua ciy Dira can

in vitro
Nghiém Nf“)ng do Nf“)ng do Chiéu cao cay (cm) Sé 14 (1a/cay)
thirc BA NAA . . . .
(mg/l) (mg/l) 30ngay 60 ngay 30ngay 60 ngay
1 (P/C) 0 0 4,89° 7,728 2556° 31,67
2 0,1 0,1 4.61%° 7,712 23,78  27,89%
3 0,5 0,1 4,44 6,50 14,00 21,56%
4 1,0 01 417 567  1300° 18,56
5 1,5 0,1 3,67°% 5,11° 9,11% 13,00
6 2,0 0,1 2,83 406" 8,89° 11,22
7 0,1 0,3 456% 6,78° 25,112 27,22%
8 0,5 0,3 433 646 13,67 20,11“
9 1,0 0,3 4.44%0 g oobd 179220 22 78
10 1,5 0,3 3,50  539% 1478 17,89%
11 2,0 0,3 3,22 494° 1267 14,11
Ghi chu:

% Trong cling mot cot, cdc gid tri trung binh ¢é ki t theo sau giong nhau khéng cé sw khdc
biét vé mdt thong ké (P > 0,05).

Két qua xur 1i s6 liéu cho thiy sau 60 ngdy nudi cdy, chiéu cao ciy va s 1a/cay &
nghiém thirc 2 twong dong véi dbi ching, cac nghiém thirc 3, 8, 9 twong dong nhau va
khac bi¢t so voi cac nghiém thire con lai.

Nhu vay khi bo sung NAA két hop véi tang dan nong do BA thi chiéu cao ciing
nhu s6 l4/cay giam dan, BA ¢ ndng do 1,5 mg/l va 2 mg/l tc ché sy sinh trudng cua

A

cay.
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7

¢ Surahoa

Bang 4.4. Anh hudéng ctia ndng do BA va NAA dén su ra hoa in vitro cia cay Dira can

Tilé¢ cay  Thoi gian Thoi gian Ti I¢ hoa Sé

D I A T
1,2,3,4,5, ” _ _ ] o
6,8,9,10, 11
7 33,33% 61,33 71,33 50 0,33%
Ghi chu:

% Trong cung mot ¢ot, cdc gid tri trung binh cé ki tw theo sau giong nhau khéng c6 suw khdc
biét vé mdt thong ké (P > 0,05).
Trong 11 nghi€m thirc chi ¢6 nghi¢m thirc 7 cay hinh thanh ny nhung khong khac
biét so Vai cac nghiém thirc con lai vé mit thong ke.
Qua thi nghiém c6 thé thay, su két hop giita NAA va BA hau nhu khong mang lai
hiéu qua trong viéc ra hoa trong 6ng nghiém & cdy Dira can.
Mbt sb nu khong no co thé 1a do céc canh hoa khong dugc thanh 13p hoan thién
hoic dugc thanh 1ap nhung khong phat trién. Tugng hoa va ting trudng hoa 13 hai giai
doan tach biét nhau, cac chat diéu hoa sinh trudng bd sung vao mdi trudng kich thich

su tuong hoa nhung lai khong lam nu hoa tang trudng.
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4.2. Noi dung 2: Cay Da yén thao in vitro
4.2.1. Thi nghiém 1
% Su sinh trwéng cia cay
Bang 4.5. Anh hudéng ciia ndng d6 TDZ va NAA dn su sinh trudng cua cay

Da yén thao in vitro

th}l:;im Nt‘%an Zd@ Ntzlr}f:@ Chiéu‘ cao ciy (cm‘) Sé ‘151 (I4/chy) |
(mag/l) (mgll) 30ngay 60ngay 30ngay 60 ngay
1 0 0 15,67*  23,78°  2522° 44,33
2 0,05 0,1 8,89" 12,72°  2589* 36,00
3 0,1 0,1 7,83 11,33  2322*  32,22™
4 0,5 0,1 5,28° 783 18,11 28,33
5 1,0 0,1 4,39° 6,28°  11,33°  17,56"
6 1,5 0,1 2,89" 4,11° 9,89°  15,44°
Ghi chu:

«  Trong cling mot cdt, cdc gid tri trung binh cé ki tir theo sau giong nhau khéng cé sw khdc
biét vé mdt thong ké (P > 0,05).

Két qua xir 1i s6 liéu cho thiy su khac biét vé chiéu cao va sb la/ciy giita cac
nghiém thirc so véi ddi ching c6 y nghia vé mat thong ké. Sau 60 ngay nudi cdy, chiéu
cao cay ¢ nghiém thirc 2 va 3, 4 va 5 twong dong nhau va khac biét so véi nghiém thirc
6.

Khi giit nguyén nong do NAA (0,1 mg/l) két hop véi ting nong d6 TDZ thi chiéu
cao va sb 1a/cay giam; ¢ ndng d6 TDZ 1 mg/l va 1,5 mg/l, su sinh trudng cua cay bj tc
ché.

% Sw ra hoa: ¢ thi nghiém nay cay Da yén thao khong hinh thanh nu va hoa cé
thé 1a do nong d6 TDZ va NAA da sir dung hay diéu kién méi truong nudi cy chua

thich hop dé cam tmg sy twong hoa.
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4.2.2. Thi nghi¢m 2
% Su sinh truwéng cia cay
Bang 4.6. Anh huéng ciia ndng do BA va NAA dén su sinh trudng cua ciy

Da yén thao in vitro

Nghiém Nong d9 Nongdd Chiéu cao cay (cm) S6 1a (14/cay)
thire BA NAA . . . .

(mg/l) (mg/l) 30ngay 60ngay 30ngay 60 ngay
1 0 0 15,67°  23,78° 25228 44,33
2 0,1 0,1 10,06°  1517°  24,89%®  3411°
3 0,5 0,1 5,06 8,11° 14,11°  18,00%
4 1,0 0,1 4,33% 5,94% 9,00  13,33%
5 1,5 0,1 3,00’ 3,67 9,00° 11,89f
6 2.0 0,1 2,72 3,28 8,22¢ 12,00f
7 0,1 0,3 7,72° 14,11° 2233  36,67°
8 0,5 0,3 4,72% 6,61¢ 12,11 19,22°
9 1,0 0,3 3,22" 4,89 13,00° 15,89
10 1,5 0,3 3,94° 5,44° 9,00° 13,33
11 2,0 0,3 3,17" 4,28" 8,33° 12,33f

Ghi chu:

% Trong cing mot ¢ot, cde gid tri trung binh cé ki tw theo sau giong nhau khéng c6 sw khdc
biét vé mdt thong ké (P > 0,05).

Két qua xur 1i s6 liéu cho thdy sy khac biét vé chiéu cao cay va sb la/cay giita cac
nghiém thirc so véi ddi ching c6 ¥ nghia vé mat thong ké. Sau 60 ngay nudi cay, su
sinh trudng cua cay ¢ nghiém thic 2 va 7, 5 va 6 twong dong nhau va khac biét so véi
cac nghiém thac con lai.

Nhu vay khi bd sung NAA két hop véi ting dan nong d6 BA thi su sinh trudng
clia cdy giam dan va cay hau nhu khong ting truong khi bo sung 1,5 mg/l hay 2 mg/l
BA.

< Sw ra hoa: Cic nong d6 BA va NAA di st dung trong thi nghiém chi anh

huong dén su sinh trudng cua cady ma khong cam tmg duoc sy hinh thanh hoa.
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4.2.3. Thi nghiém 3
% Su sinh truwéng cia cay
Bang 4.7. Anh huéng cia ndng d6 KH,PO, dén sy sinh trudng cia cay

Da yén thao in vitro

Nghiém  Ndng dj KH,PO, Chiéucaocy (cm) S la (1a/cdy)
thire (ma/l) 30 ngay 60ngay 30ngay 60 ngay

1 (B/C) 170 (theo MS) ~ 15,67°  23,78°  2522°  44,33°

2 340 (x 2) 8,89" 18,11°  20,89"  31,22"

3 510 (x 3) 9,22° 17,33  21,11°  27,89°

4 680 (x 4) 7,72° 1522° 19,33  2589°

5 850 (X 5) 7,28° 1433 19,33  27,00°
Ghi chu:

s«  Trong cling mot cot, cdc gia tri trung binh cé ki t theo sau giong nhau khéng cé sw khdc
biét vé mdt thong ké (P > 0,05).
Két qua xtr 1i s liéu cho thay sau 30 ngay va 60 ngay, chiéu cao ciing nhu sd
1a/cay giita cac nghiém thirc so voi ddi chig khac biét co y nghia vé mat thong ke.
Sau 60 ngay nudi cdy, chiéu cao cay ¢ nghiém thirc 2 va 3, 4 va 5 tuong dong
nhau; sb la/cay la nhu nhau ¢ nghiém thtrc 3, 4, 5 va khac biét so vai nghiém thirc 2.
Nhu vay khi ting ndng d6 KH,PO, thi su sinh truong caa cay kém hon trong moi
truong MS.
% Sw ra hoa: ndng 46 KH,PO, cao chi anh hudng dén sy sinh truong cua cay

nhung khong kich thich cay phat duc, Da yén thao khong hinh thanh nu va hoa.
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4.2.4. Thi nghi¢m 4
% Su sinh truwéng cia cay
Bang 4.8. Anh huéng ciia ndng do KNO3 dén su sinh trudng cua cdy D3 yén thao

in vitro

Nghiém Nong dp KNO; Chiéu cao cdy (cm) S6 14 (14/cay)

thirc (mg/1) 30ngay 60ngay 30ngay 60 ngay
1 (B/C) 0 6,44  10,67* 22,78 22,78
2 95 (1/20) 4,81° 12,78 1556° 17,78
3 190 (1/10) 7,397 17,22  19,33" 26,00
4 380 (1/5) 7,67 22,56°  14,44° 27,33
5 1900 (theo MS)  15,67°  23,78°  2522°  44,33"
Ghi chu:

% Trong cling mot cot, cdc gid tri trung binh ¢é ki tir theo sau giong nhau khéng cé sw khdc
biét vé mdt thong ké (P > 0,05).

Két qua xtr 1i s6 liéu cho thdy su khac biét vé chiéu cao va sb la/cay giira cac
nghiém thirc c6 ¥ nghia vé mat théng ké. Sau 60 ngay nudi cy chiéu cao ciy &
nghiém thirc 4 va 5 tuong dong so voi ddi ching.

Bang 4.8 cho thiy chiéu cao cdy thip nhat khi khong cung cip KNOs, chiéu cao
cay tang dan khi ting ndng d6 KNO;. Nhu vdy, khi khong cung cap KNO; hodc cung
cp ¢ nong do thap thi anh hudong dén su sinh trudng cta cdy, hon nita cay duoc nudi
cdy trong moi truong giam KNOj thi than dm, dé nga d0, 1a khong xanh va dé ta vang
s0 v6i cAy nudi cay trong moi truong MS.

% Sw ra hoa: ¢ thi nghiém nay cay D2 yén thao khong hinh thanh ny va hoa do
giam lugng dam trong moi trudong nudi cay khién cay sinh truéng sinh dudng yéu nén

cay khang chuyén sang sinh truéng sinh san dugc.
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4.2.5. Thi nghiém 5
% Su sinh truwéng cia cay

Bang 4.9. Anh huéng ciia ndng do duong dén sy sinh truéng cia cdy DA yén thao

in vitro
Nghiém Nong do Chiéu cao ciy (cm) (1§7c:?:;)

thirc duwong (g/) ~ 30ngay 60ngay 30ngdy 60 ngay

1 (B/C) 30 15,67  23,78°  2522*° 44,33
2 40 9,67 13,56° 19,00  68,56"
3 50 8,28° 12,56°  20,00° 74,44
4 60 8,17° 11,67° 2256*  7511°

Ghi chu:

% Trong cung mét cét, cdce gid tri trung binh cé ki tw theo sau giong nhau khéng c6 sw khdc
biét vé mat thong ké (P > 0,05).

Két qua xir i s liéu cho thay, sy khac biét vé chiéu cao cay va so 14/ cay giita cac
nghiém thirc so véi dbi chimg c6 ¥ nghia vé mit thong ké. Su sinh trudng cua ciy &
cac nghiém thiic 2, 3, 4 twong dong nhau, tuy cay thap hon cay ddi chimg nhung co
nhiéu nhéanh, nhiéu 14 va 14 xanh dam hon.

¢ Swra hoa:

O thi nghiém nay cdy DA yén thao khong hinh thanh ny va hoa.

Puong trong moi trudng nudi cdy dong vai tro 1a ngudn carbon cho cay sinh
truong, tuy nhién d6i véi DA yén thao dudng nhu duong khong co tac dung cam tng ra
hoa, ¢6 thé nhitng diéu kién méi truong khac nhu nhiét do, anh sang can duoc két hop

dé duong biéu hién vai tro nay.
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4.2.5. Thi nghiém 6
% Su sinh truwéng cia cay
Bang 4.10. Anh hudng ciia nong d6 KH,PO, va ndng do dudng dén su sinh

trudng cua cay Da yén thao in vitro

Nong dé  Nong do

Nghiém  KH,PO, duong Chiéu cao ciy (cm) S6 14 (1a/cay)
thirc (mg/l) (g/l) 30ngady 60ngidy 30ngiy 60 ngiy
1 (PIC) 170 30 15,67  23,78°  2522°  44,33°
2 340 40 6,67 13,22°  30,56°  80,00%
3 510 40 5,83° 12,11° 30,67 76,11°
4 680 40 5,78° 12,79°  30,78"  70,11°
5 850 40 6,22b° 1322 30,78 71,56
6 340 50 6,27b°  12,89° 30,89° 89,11
7 510 50 5,92¢ 12,79°  30,78"  84,00°
8 680 50 5,78° 11,78° 31,44 84,11°
9 850 50 6,23  13,00° 34,33  82.89°
10 340 60 6,28  1222° 37,78 9567
11 510 60 5,69° 12,56° 38,56 94,22
12 680 60 5,70° 11,44°  40,78" 94,11
13 850 60 5,96° 12,56° 36,11 92,68
Ghi chu:

% Trong cing mot cot, cdc gid tri trung binh cé ki tw theo sau giong nhau khéng c6 sw khdc
biét vé mdt thong ké (P > 0,05).

Két qua xir 1i s6 liéu cho thay sy khac biét vé chiéu cao va sb la/cay giira cac
nghiém thtrc so vai di chimg c6 ¥ nghia vé mit thong ké.

Sau 60 ngay nudi cdy, chiéu cao cdy ciia cic nghiém thirc twong dong nhau va
thip hon cay d6i ching, tuy nhién khi ting ndng d6 KH,PO, va ndng d6 dudng thi cay
cO sy phan nhanh, than to khde, 14 nhiéu va xanh hon. Sb 1a/cay & cac nghiém thuc 10,
11, 12 twong dong nhau va nhiéu nhat.

Tir két qua trén cho thdy méi truong MS chira 60 g/l dudng va ting ndng do

KH,PO,1a méi truong thich hop cho sy sinh truong cia Da yén thao in vitro.
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7

¢ Surahoa
Bang 4.11. Anh hudng cia ndng d6 KH,PO, va ndong d6 duong dén sy ra hoa in

vitro cua cay Da yén thao

Ti 1€ cay Thoi gian S8 Til¢
Nghiém thirc ra nu ra nu A hoa né
(%) mgay) "W (o)
1,3,4,5,6,7,8,9,13 0 - - -
2 100° 44,33 7,67 0
10 66,67° 41,00 4,00 0
3 33,33¢ 42,00 3,00 0
11 66,67 41,00 4,50 0
12 33,33¢ 39,00 1,00 0

Ghi chu:
% Trong cing mot ¢ot, cdc gid tri trung binh cé ki tw theo sau giong nhau khéng c6 sw khdc

biét vé mdt thong ké (P > 0,05).

Két qua xtr 1i s6 liéu cho thdy ti 18 cay ra nu ¢ cac nghiém thirc 2, 3, 10, 11, 12 so
véi cac nghiém thic con lai khac biét c6 ¥ nghia vé mit thong ké. Ti 1é cdy ra nu cao
nhét 1a & nghi¢m thirc 2 va khéc biét so véi cac nghiém thue 10 va 11, 3 va 12 tuong
d6ng nhau.

Sau 44 ngay cAy D3 yén thao in vitro hinh thanh nu hoa, s6 nu/ciy cao nhit dat 7
nu, sy khac biét vé thoi gian ra nu va s6 nu/ciy giita cac nghiém thirc khong c6 ¥ nghia
vé mat thong ké. Nhu vay, moi truong MS chaa 340 mg/l KH,PO, va 40 g/l duong 1a
thich hop nhét cho sy hinh thanh nu ¢ cdy D3 yén thao. ¢6 thé do

Piéu dang luu y & day 1a tat ca cac nu trén déu tan sau khoang 7- 8 ngay ma
khong ng thanh hoa. Su tugng hoa da xdy ra, chdi hoa dwoc hinh thanh véi day du cac
co quan nhu: dai hoa, canh hoa, nhi hoa, la noan nhung nu khong tang trudng va nd,
Nguyén nhan cua hién twong nay khéng duoc 13, c6 thé do thiéu mot sé chét dinh
dudng. Su thiéu hut vi lugng (nhu Bo), su tuong tac gitra cac chit diéu hoa sinh
trudng ndi sinh hay yéu té gen ciing c6 thé anh huéng dén sy phat trién cia ny hoa. Su

no hoa chi xay ra khi chdi hoa da trudng thanh va dugc thyc hién nho van dong cam
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tmg (nhu quang ky, nhiét dg,...), c6 thé nhimg diéu kién nay chua dugc dap ung nén

nu khong né.

Hinh 4.4. Céc giai doan sinh truong va phat trién cua
Da yén thao in vitro

a;, &, : Nghiém thirc 1 va 2, 40 ngay sau ciy
b1, by, bs: Nu hoa 45 ngay, 50 ngay, 55 ngay sau ciy



Hinh 4.5: Ciu tao ctia hoa D3 yén thao in vitro

a. Nu hoa
b: Cac co quan hoa
c: Lanoan

d: Nhi

43
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PHAN 5: KET LUAN VA PE NGHI

5.1. Kétluan
Tt nhitng két qua thu duogc cé thé dua ra mot s6 két luan sau:

< DO6i v6i ciy Dira can

- MBbi trudng thich hop nhat dé Dira can ra hoa trong 6ng nghiém 13 méi truong
MS b6 sung 0,05 mg/l TDZ va 0,1 mg/l NAA. O ndng d6 0,1 mg/l NAA két hop véi
0,1 hay 0,5 mg/l TDZ Dira can ciing ra hoa nhung ti 1¢ thip hon.

- Cay Dira can in vitro hinh thanh ny sau 58 ngay nudi ciy va sau 68 ngay thi hoa
ng. C6 5 hoa/cdy, hoa co dudng kinh 2 cm, d6 bén la 2 -3 ngay.

- Khi tang nong d6 TDZ hoic BA két hop véi NAA thi sy sinh truéng cua cay
giam va trc ché ¢ nong do tir 1 — 2 mg/l.

< Poi voi cay Da yén thao

- Nong d6 KH,PO, 340 mg/1 va 40 g/l dudng thich hop nhat cho sy hinh thanh ny
sau 41 ngdy nudi cdy, c6 7 nu/cay va cac nu nay déu tan sau khoang 7 - 8 ngay ma
khong né thanh hoa.

- B6 sung TDZ hoic BA két hop véi NAA, ting ndng 46 KH,PO,, giam ndng do
KNO; déu anh huong dén sy sinh truéng ciia cay va khong cam ung duge su ra hoa in
vitro.

5.2.  Deé nghi

Dé c6 thé hoan thién dugc dé tai, ching toi xin dé& nghi mot sd huéng nghién ctru

tiép theo

- Nghién ctru anh hudéng don 1¢ cta cac chit diéu hoa sinh truong TDZ, BA, GA
dén sy hinh thanh hoa trong dng nghié¢m.

- Cac yéu td khac nhu thoi gian chiéu sang, cuong do chiéu sang, nhiét dJ trong
giai doan hinh thanh ny, giai doan nd hoa ciing can dugc nghién ctru thém.

- Nghién ctru do tudi cuia mau cdy anh hudéng dén thoi gian ra hoa.

- Sur dung mau ciy cit bo ngon dé giam chiéu cao ciy dong thoi cay phan nhiéu

nhanh, tr d6 c6 nhiéu hoa hon.
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PHU LUC 1

Thanh phan méi treong MS ( Murashige va Skoog, 1962)

Nguyén t6 Nong dé (mg/l)
CaCl, 332,02
KNO; 1900,00
Nguyén to da KH,PO, 170,00
lwgng
NH;NO; 1650,00
MgS0O,4.7H,0 180,54
CoCl,.6H,0 0,025
CuS0,.5H,0 0,025
H3BO; 6,20
Nguyén t6 vi Kl 0,83
lwgng
MnSQO,.H,0 16,90
Na,Mo0O,4.H,0 0,25
ZnS0,4.H,0 8,60
Glycine 2,00
Myo-Inositol 100
Vitamine & Nicotinic acid 0,50
aminoacid
Pyridoxine HCI 0,50
Thiamine-HCI 0,10
FeNaEDTA 36,70
= Agar ) 7,59/l
* pH moi trudng ( trudce khi hap) 5,8




PHU LUC 2

1. Noidungl
1.1. Thi nghiém 1
% Chiéu cao ciy
One-Way Analysis of Variance
Data: TN1VINCA.CCC60ngay
Level codes: TN1VINCA.NT

Labels:
Means plot: LSD Confidence level: 95 Range test: LSD

Analysis of variance
Source of variation Sum of Squares d.f Mean square F-ratio Sig. level
Between groups 85.981481 5 17.196296 12.613 .0000
Within groups 65.444444 48 1.363426
Total (corrected) 151.42593 53

0 missing value(s) have been excluded.
Multiple range analysis for TN1VINCA.CCC60ngay by TN1VINCA.NT

Method: 95 Percent LSD

Level Count Average Homogeneous Groups

6 9 4.2777778 X

5 9 4.4444444 X

4 9 6.3333333 X

3 9 6.5555556 X

2 9 6.8888889 XX

1 9 7.7222222 X
contrast difference +/- limits

1 -2 0.83333 1.10699

1 -3 1.16667 1.10699 *
1 -4 1.38889 1.10699 *
1 -5 3.27778 1.10699 *
1 -6 3.44444 1.10699 *
2 -3 0.33333 1.10699
2 - 4 0.55556 1.10699
2 -5 2.44444 1.10699 *
2 -6 2.61111 1.10699 *
3 -4 0.22222 1.10699

3 -5 2.11111 1.10699 *
3 -6 2.277178 1.10699 *
4 -5 1.88889 1.10699 *
4 - 6 2.05556 1.10699 *
5 -6 0.16667 1.10699

. denotes a statistically significant difference.
% sb la/cay
One-Way Analysis of Variance
Data: TN1VINCA.sola60Ongay
Level codes: TN1VINCA.NT

Labels:
Means plot: LSD Confidence level: 95 Range test: LSD

Analysis of variance
Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level
Between groups 2465.4259 5 493.08519 37.071 .0000
Within groups 638.4444 48 13.30093
Total (corrected) 3103.8704 53

0 missing value(s) have been excluded.

Multiple range analysis for TN1VINCA.sola60ngay by TN1VINCA.NT
Method: 95 Percent LSD
Level Count Average Homogeneous Groups

6 9 11.000000 X



5 9 14.555556 X

4 9 18.000000 X

3 9 21.666667 X

2 9 24.555556 X

1 9 31.666667 X
contrast difference +/- limits
1 -2 7.11111 3.45754 *
1 -3 10.0000 3.45754 *
1 -4 13.6667 3.45754 *
1 -5 17.1111 3.45754 *
1 -6 20.6667 3.45754 *
2 -3 2.88889 3.45754
2 -4 6.55556 3.45754 *
2 -5 10.0000 3.45754 *
2 -6 13.5556 3.45754 *
3 -4 3.66667 3.45754 *
3 -5 7.11111 3.45754 *
3 -6 10.6667 3.45754 *
4 -5 3.44444 3.45754
4 - 6 7.00000 3.45754 *
5 -6 3.55556 3.45754 *

* denotes a statistically significant difference.
< Ti lé cay ra nu
One-Way Analysis of Variance
Data: TLRN1VI.Tlranu
Level codes: TLRN1VI.NT

Labels:
Means plot: LSD Confidence level: 95 Range test: LSD

Analysis of variance
Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level
Between groups 22777.778 5 4555.5556 999.999 .0000
Within groups .000 12 .0000
Total (corrected) 22777.778 17

0 missing value(s) have been excluded.
Multiple range analysis for TLRN1VI.Tlranu by TLRN1VI.NT

Method: 95 Percent LSD

Level Count Average Homogeneous Groups

1 3 .000000 X

5 3 .000000 X

6 3 .000000 X

3 3 33.333333 X

4 3 33.333333 X

2 3 100.000000 X
contrast difference +/- limits

1 -2 -100.000 0.00000 *
1 -3 -33.3333 0.00000 *
1 -4 -33.3333 0.00000 *
1 -5 0.00000 0.00000

1 -6 0.00000 0.00000
2 -3 66.6667 0.00000 *
2 - 4 66.6667 0.00000 *
2 -5 100.000 0.00000 *
2 -6 100.000 0.00000 *
3 -4 0.00000 0.00000

3 -5 33.3333 0.00000 *
3 -6 33.3333 0.00000 *
4 -5 33.3333 0.00000 *
4 - 6 33.3333 0.00000 *
5 -6 0.00000 0.00000

* denotes a statistically significant difference.
% Thdi gian ra nu
One-Way Analysis of Variance



Data: TGVINCAl.tgranu
Level codes: TGVINCAL.NT
Labels:
Means plot: LSD Confidence level: 95 Range test: LSD
Analysis of variance
Source of variation Sum of Squares d.f Mean square F-ratio Sig. level
Between groups 35.416667 2 17.708333 1.864 .2102
Within groups 85.500000 9 9.500000
Total (corrected) 120.91667 11
0 missing value(s) have been excluded.
Multiple range analysis for TGVINCAl.tgranu by TGVINCAl.NT
Method: 95 Percent LSD
Level Count Average Homogeneous Groups
2 6 58.166667 X
3 3 59.000000 X
4 3 62.333333 X
contrast difference +/- limits
2 -3 -0.83333 4.93160
2 - 4 -4.16667 4.93160
3 -4 -3.33333 5.69452
* denotes a statistically significant difference.
<> Thoi gian hoa né
One-Way Analysis of Variance
Data: TGVINCALl.tghoano
Level codes: TGVINCALl.NT
Labels:
Means plot: LSD Confidence level: 95 Range test: LSD
Analysis of variance
Source of variation Sum of Squares d.f Mean square F-ratio Sig. level
Between groups 21.50000 2 10.750000 .578 5807
Within groups 167.50000 9 18.611111
Total (corrected) 189.00000 11
0 missing value(s) have been excluded.
% 8 hoa/cay
One-Way Analysis of Variance
Data: SOHOA1VI.sohoa cay
Level codes: SOHOAL1VI.NT
Labels:
Means plot: LSD Confidence level: 95 Range test: LSD
Analysis of variance
Source of variation Sum of Squares d.f Mean square F-ratio Sig. level
Between groups 16.816667 2 8.4083333 14.414 0033
Within groups 4.083333 7 .5833333
Total (corrected) 20.900000 9

0 missing value(s) have been excluded.

Multiple range analysis for SOHOAlVI.sohoa cay by SOHOALVI.NT

Method: 95 Percent LSD
Level Count Average Homogeneous Groups
4 3 2.3333333 X
2 4 4.2500000 X
3 3 5.6666667 X
contrast difference +/- limits
2 -3 -1.41667 1.37976 *
2 - 4 1.91667 1.37976 *



3 -4 3.33333 1.47503 *
* denotes a statistically significant difference.
21.2. Thi nghiém 2
% Chiéu cao cay
One-Way Analysis of Variance
Data: TN2VINCA.CCC60ngay
Level codes: TN2VINCA.NT

Labels:
Means plot: LSD Confidence level: 95 Range test: LSD

Analysis of variance
Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level
Between groups 118.32747 10 11.832747 14.863 .0000
Within groups 70.06000 88 .796136
Total (corrected) 188.38747 98

0 missing value(s) have been excluded.

Multiple range analysis for TN2VINCA.CCC60ngay by TN2VINCA.NT
Method: 95 Percent LSD
Level Count Average Homogeneous Groups

6 9 4.0555556 X

1 .9444444 X
1111111 X
.3888889 XX
.6666667 XXX
.2222222 XXX
.4555556 XX
.5000000 XX
7777778 X
7111111 X
.71222222 X

~ J oy ooy oY U U1 U

Data: TN2VINCA.sola60ngay
Level codes: TN2VINCA.NT

Labels:
Means plot: LSD Confidence level: 95 Range test: LSD

Analysis of variance
Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level
Between groups 3821.8788 10 382.18788 16.353 .0000
Within groups 2056.6667 88 23.37121
Total (corrected) 5878.5455 98

0 missing value(s) have been excluded.
Multiple range analysis for TN2VINCA.sola60ngay by TN2VINCA.NT
Method: 95 Percent LSD
Level Count Average Homogeneous Groups
9 11.222222 X
9 13.000000 X
9 14.111111 XX
9 17.888889 XX
9 18.555556 XXX
9 20.111111 XX
9
9
9
9
9

=

21.555556 XX
22.777778 XX
27.222222 XX
27.888889 X
31.666667 X
% Ti 1& cdy ra nu
One-Way Analysis of Variance



Data: TLRN2VI.TLcayranu
Level codes: TLRN2VI.NT

Labels:
Means plot: LSD Confidence level: 95 Range test: LSD

Analysis of variance
Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level
Between groups 1666.6667 1 1666.6667 999.999 .0000
Within groups .0000 4 .0000
Total (corrected) 1666.6667 5

27 missing value(s) have been excluded.
Multiple range analysis for TLRN2VI.TLcayranu by TLRN2VI.NT

Method: 95 Percent LSD

Level Count Average Homogeneous Groups
1 3 .000000 X
6 3 33.333333 X
contrast difference +/- limits
1 -6 -33.3333 0.00000 *

. denotes a statistically significant difference.
% Thoi gian ra nu
One-Way Analysis of Variance
Data: TGVINCAZ.tgranu
Level codes: TGVINCAZ2.NT

Labels:
Means plot: LSD Confidence level: 95 Range test: LSD

Analysis of variance
Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level
Between groups 5642.6667 1 5642.6667 8464.000 .0000
Within groups 2.6667 4 .6667
Total (corrected) 5645.3333 5

0 missing value(s) have been excluded.
Multiple range analysis for TGVINCAZ2.tgranu by TGVINCA2.NT

Method: 95 Percent LSD

Level Count Average Homogeneous Groups
1 3 .000000 X
6 3 61.333333 X
contrast difference +/- limits
1 -6 -61.3333 1.85162 *

* denotes a statistically significant difference.
% SO hoa/cay
One-Way Analysis of Variance
Data: SOHOA2VI.sohoa cay
Level codes: SOHOA2VI.NT

Labels:
Means plot: LSD Confidence level: 95 Range test: LSD

Analysis of variance
Source of variation Sum of Squares d.f Mean square F-ratio Sig. level
Between groups .6666667 1 .6666667 1.000 .3739
Within groups 2.6666667 4 .6666667
Total (corrected) 3.3333333 5

27 missing value(s) have been excluded.
Multiple range analysis for SOHOA2VI.sohoa_ cay by SOHOA2VI.NT



Method: 95 Percent LSD

Level Count Average Homogeneous Groups

1 3 .0000000 X

7 3 .6666667 X
contrast difference +/- limits
1 -7 -0.66667 1.85162

* denotes a statistically significant difference.
1. Néi dung 2
1.1. Thi nghiém 1

K3

% Chiéu cao cay

One-Way Analysis of Variance

Data: TN1PE.CCC60ngay
Level codes: TN1PE.NT

Labels:
Means plot: LSD Confidence level: 95 Range test: LSD

Analysis of variance
Source of variation Sum of Squares d.f Mean square F-ratio Sig. level
Between groups 2215.1898 5 443.03796 115.227 0000
Within groups 184.5556 48 3.84491
Total (corrected) 2399.7454 53

0 missing value(s) have been excluded.

Multiple range analysis for TN1PE.CCC60ngay by TN1PE.NT

Method: 95 Percent LSD

Level Count Average Homogeneous Groups

6 9 4.111111 X

5 9 6.277778 X

4 9 7.833333 X

3 9 11.333333 X

2 9 12.722222 X

1 9 23.777778 X
contrast difference +/- limits

1 -2 11.0556 1.85896 *
1 -3 12.4444 1.85896 *
1 -4 15.9444 1.85896 *
1 -5 17.5000 1.85896 *
1 -6 19.6667 1.85896 *
2 -3 1.38889 1.85896
2 - 4 4.88889 1.85896 *
2 -5 6.44444 1.85896 *
2 - 6 8.61111 1.85896 *
3 -4 3.50000 1.85896 *
3 -5 5.05556 1.85896 *
3 -6 7.22222 1.85896 *
4 - 5 1.55556 1.85896
4 - 6 3.72222 1.85896 *
5 -6 2.16667 1.85896 *

* denotes a statistically significant difference.
% S6 la/cay
One-Way Analysis of Variance

Data: TN1PE.sola60Ongay
Level codes: TN1PE.NT

Labels:
Means plot: LSD Confidence level: 95 Range test: LSD
Analysis of variance
Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level
Between groups 5486.9815 5 1097.3963 41.411 0000

Within groups 1272.0000 48 26.5000



Total (corrected) 6758.9815 53
0 missing value(s) have been excluded.
Multiple range analysis for TN1PE.sola60ngay by TN1PE.NT

Method: 95 Percent LSD

Level Count Average Homogeneous Groups

6 9 15.444444 X

5 9 17.555556 X

4 9 28.333333 X

3 9 32.222222 XX

2 9 36.000000 X

1 9 44.333333 X
contrast difference +/- limits

1 -2 8.33333 4.88033 *
1 -3 12.1111 4.88033 *
1 -4 16.0000 4.88033 *
1 -5 26.7778 4.88033 *
1 -6 28.8889 4.88033 *
2 -3 3.77778 4.88033
2 - 4 7.66667 4.88033
2 -5 18.4444 4.88033 *
2 - 6 20.5556 4.88033 *
3 -4 3.88889 4.88033

3 -5 14.6667 4.88033 *
3 -6 16.7778 4.88033 *
4 - 5 10.7778 4.88033 *
4 - 6 12.8889 4.88033 *
5 -6 2.11111 4.88033

. denotes a statistically significant difference.
2.2. Thi nghiém 2
< Chiéu cao cay
One-Way Analysis of Variance

Data: TN2PE.CCC60ngay
Level codes: TN2PE.NT

Labels:
Means plot: LSD Confidence level: 95 Range test: LSD

Analysis of variance
Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level
Between groups 3691.2475 10 369.12475 260.559 .0000
Within groups 124.6667 88 1.41667
Total (corrected) 3815.9141 98

0 missing value(s) have been excluded.

Multiple range analysis for TN2PE.CCC60ngay by TN2PE.NT
Method: 95 Percent LSD
Level Count Average Homogeneous Groups
3.277778 X
3.666667 X
4.277778 XX
4.888889 XX
5
5
6

[y

i

.444444 X
.944444 XX
.611111 X
8.111111 X
14.111111 X
15.166667 X
23.777778 X

Data: TN2PE.sola60ngay
Level codes: TN2PE.NT
Labels:



Means plot: LSD Confidence level: 95 Range test: LSD
Analysis of variance

Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level
Between groups 11967.131 10 1196.7131 84.099 .0000
Within groups 1252.222 88 14.2298

Total (corrected) 13219.354 98

0 missing value(s) have been excluded.
Multiple range analysis for TN2PE.sola60ngay by TN2PE.NT

Method: 95 Percent LSD

Level Count Average Homogeneous Groups

5 9 11.888889 X

6 9 12.000000 X
11 9 12.333333 X
10 9 13.333333 XX

4 9 15.333333 XXX

9 9 15.888889 XXX

3 9 18.000000 XX

8 9 19.222222 X

2 9 34.111111 X
7 9 36.666667 X
1 9 44.333333 X

2.3. Thi nghiém 3
< Chiéu cao cay

Data: TN3PE.CCC60ngays
Level codes: TN3PE.NT

Labels:
Means plot: LSD Confidence level: 95 Range test: LSD

Analysis of variance
Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level
Between groups 492.31111 4 123.07778 37.296 .0000
Within groups 132.00000 40 3.30000
Total (corrected) 624.31111 44

0 missing value(s) have been excluded.
Multiple range analysis for TN3PE.CCC60ngays by TN3PE.NT

Method: 95 Percent LSD

Level Count Average Homogeneous Groups

5 9 14.333333 X

4 9 15.222222 X

3 9 17.333333 X

2 9 18.111111 X

1 9 23.777778 X
contrast difference +/- limits

1 -2 5.66667 1.73114 *
1 -3 6.44444 1.73114 ~*
1 -4 8.55556 1.73114 ~*
1 -5 9.44444 1.73114 ~*
2 -3 0.77778 1.73114
2 - 4 2.88889 1.73114 *
2 -5 3.77778 1.73114 ~*
3 -4 2.11111 1.73114 ~*
3 -5 3.00000 1.73114 ~*
4 -5 0.88889 1.73114

. denotes a statistically significant difference.
< S6 la/cay
One-Way Analysis of Variance

Data: TN3PE.sola60ngay



Level codes: TN3PE.NT
Labels:
Means plot: LSD Confidence level: 95

Analysis of variance

Range test: LSD

Source of variation Sum of Squares d.f Mean square -ratio Sig. level
Between groups 2063.4667 4 515.86667 64.618 0000
Within groups 319.3333 40 7.98333

Total (corrected) 2382.8000 44

0 missing value(s) have been excluded.

Multiple range analysis for TN3PE.sola60ngay by TN3PE.NT

Method: 95 Percent LSD

Level Count Average Homogeneous Groups

4 9 25.888889 X

5 9 27.000000 X

3 9 27.888889 X

2 9 31.222222 X

1 9 44.333333 X
contrast difference +/- limits

1 -2 13.1111 2.69258 *
1 -3 16.4444 2.69258 *
1 -4 18.4444 2.69258 *
1 -5 17.3333 2.69258 *
2 -3 3.33333 2.69258 *
2 - 4 5.33333 2.69258 *
2 -5 4.22222 2.69258 *
3 -4 2.00000 2.69258

3 -5 0.88889 2.69258

4 -5 -1.11111 2.69258

* denotes a statistically significant difference.

2.4. Thi nghiém 4

< Chiéu cao cay
One-Way Analysis of Variance

Data: TN4PE.CCC60ngays
Level codes: TN4PE.NT
Labels:

Means plot: LSD Confidence level: 95

Analysis of variance

Range test: LSD

Source of variation Sum of Squares d.f Mean square F-ratio Sig. level
Between groups 1205.9111 4 301.47778 20.904 0000
Within groups 576.8889 40 14.42222

Total (corrected) 1782.8000 44

0 missing value(s) have been excluded.

Multiple range analysis for TN4PE.CCC60ngays by TN4PE.NT

Method: 95 Percent LSD

Level Count Average Homogeneous Groups

1 9 10.666667 X

2 9 12.777778 X

3 9 17.222222 X

4 9 22.555556 X

5 9 23.777778 X
contrast difference +/- limits

1 -2 -2.11111 3.61903

1 -3 -6.55556 3.61903 *
1 -4 -11.8889 3.61903 *
1 -5 -13.1111 3.61903 *
2 -3 -4.44444 3.61903 *
2 - 4 -9.77778 3.61903 *
2 -5 -11.0000 3.61903 *
3 -4 -5.33333 3.61903 *



3 -5 -6.55556 3.61903 *
4 5 -1.22222 3.61903
* denotes a statistically significant difference.
% So6 la/cay
One-Way Analysis of Variance
Data: TN4PE.sola60Ongay
Level codes: TN4PE.NT

Labels:
Means plot: LSD Confidence level: 95 Range test: LSD

Analysis of variance
Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level
Between groups 3621.2000 4 905.30000 67.420 .0000
Within groups 537.1111 40 13.42778
Total (corrected) 4158.3111 44

0 missing value(s) have been excluded.
Multiple range analysis for TN4PE.sola60ngay by TN4PE.NT

Method: 95 Percent LSD

Level Count Average Homogeneous Groups

2 9 17.777778 X

1 9 22.777778 X

3 9 26.000000 XX

4 9 27.333333 X

5 9 44.333333 X
contrast difference +/- limits

1 -2 5.00000 3.49203 *
1 -3 -3.22222 3.49203

1 -4 -4.55556 3.49203 *
1 -5 -21.5556 3.49203 *
2 -3 -8.22222 3.49203 *
2 - 4 -9.55556 3.49203 *
2 -5 -26.5556 3.49203 *
3 -4 -1.33333 3.49203

3 -5 -18.3333 3.49203 *
4 -5 -17.0000 3.49203

* denotes a statistically significant difference.
2.5. Thi nghiém 5
% Chiéu cao cay
One-Way Analysis of Variance
Data: TNS5PE.CCC60ngay
Level codes: TNSPE.NT

Labels:
Means plot: LSD Confidence level: 95 Range test: LSD

Analysis of variance
Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level
Between groups 860.55556 3 286.85185 66.516 .0000
Within groups 138.00000 32 4.31250
Total (corrected) 998.55556 35

0 missing value(s) have been excluded.
Multiple range analysis for TN5PE.CCC60ngay by TN5PE.NT

Method: 95 Percent LSD

Level Count Average Homogeneous Groups

3 9 11.666667 X

4 9 12.555556 X

2 9 13.555556 X

1 9 23.777778 X
contrast difference +/- limits

1 -2 10.2222 1.99451 *



1 -3 12.1111 1.99451 =
1 -4 11.2222 1.99451 *
2 -3 1.88889 1.99451
2 - 4 1.00000 1.99451
3 -4 -0.88889 1.99451

* denotes a statistically significant difference.
% So6 la/cay
One-Way Analysis of Variance
Data: TNSPE.sola60ngay
Level codes: TNSPE.NT

Labels:
Means plot: LSD Confidence level: 95 Range test: LSD
Analysis of variance
Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level
——————————————————————————————————————————————————————————————————————————————— Between groups
5667.2222 3 1889.0741 36.387 .0000
Within groups 1661.3333 32 51.9167
Total (corrected) 7328.5556 35
0 missing value(s) have been excluded.
Multiple range analysis for TN5PE.sola60ngay by TN5PE.NT
Method: 95 Percent LSD
Level Count Average Homogeneous Groups
1 9 44.333333 X
2 9 68.555556 X
3 9 74.444444 X
4 9 75.111111 X
contrast difference +/- limits
1 -2 -24.2222 6.92031
1 -3 -30.1111 6.92031
1 -4 -30.7778 6.92031 *
2 -3 -5.88889 6.92031
2 - 4 -6.55556 6.92031
3 -4 -0.66667 6.92031
* denotes a statistically significant difference.
2.6. Thi nghiém 6
% Chiéu cao cay
One-Way Analysis of Variance
Data: TN6PE.CCC60ngay
Level codes: TN6PE.NT
Labels:
Means plot: LSD Confidence level: 95 Range test: LSD
Analysis of variance
Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level
Between groups 1078.9744 12 89.914530 15.499 .0000
Within groups 603.3333 104 5.801282
Total (corrected) 1682.3077 116

0 missing value(s) have been excluded.
Multiple range analysis for TN6PE.CCC60ngay by TN6PE.NT

Method: 95 Percent LSD

Level Count Average Homogeneous Groups
12 9 11.444444 X
8 9 11.777778 X
3 9 12.111111 X
10 9 12.222222 X
11 9 12.555556 X
13 9 12.555556 X
4 9 12.777778 X
7 9 12.777778 X
6 9 12.888889 X



13.000000 X
13.222222 X
13.222222 X
23.777778 X

RS

% 86 la/cay

One-Way Analysis of Variance
Data: TN6PE.sola60ngay

Level codes: TN6PE.NT

Labels:
Means plot: LSD Confidence level: 95 Range test: LSD

Analysis of variance
Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level
Between groups 21680.803 12 1806.7336 72.350 .0000
Within groups 2597.111 104 24.9722
Total (corrected) 24277.915 116

0 missing value(s) have been excluded.
Multiple range analysis for TN6PE.sola60ngay by TN6PE.NT

Method: 95 Percent LSD

Level Count Average Homogeneous Groups

1 9 44 .333333 X

4 9 70.111111 X

5 9 71.555556 XX

3 9 76.111111 XX

2 9 80.000000 XX

9 9 82.888889 X

7 9 84.000000 X

8 9 84.111111 X

6 9 89.111111 X
12 9 94.111111 X
11 9 94.222222 X
13 9 94.666667 X
10 9 95.666667 X

Data: TLRN6PE.Tlcayranu
Level codes: TLRN6PE.NT

Labels:
Means plot: LSD Confidence level: 95 Range test: LSD

Analysis of variance
Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level
Between groups 18333.333 5 3666.6667 999.999 .0000
Within groups .000 12 .0000
Total (corrected) 18333.333 17

0 missing value(s) have been excluded.

Multiple range analysis for TLRN6PE.Tlcayranu by TLRN6PE.NT

Method: 95 Percent LSD

Level Count Average Homogeneous Groups
1 3 .000000 X
3 3 33.333333 X
12 3 33.333333 X
10 3 66.666667 X
11 3 66.666667 X
2 3 100.000000 X
contrast difference +/- limits
1 -2 -100.000 0.00000 *
1 -3 -33.3333 0.00000

1 -10 -66.6667 0.00000 *



1 -11 -66.6667 0.00000 *
1 -12 -33.3333 0.00000 *
2 -3 66.6667 0.00000 *
2 -10 33.3333 0.00000 *
2 - 11 33.3333 0.00000 *
2 - 12 66.6667 0.00000 *
3 -10 -33.3333 0.00000 =
3 - 11 -33.3333 0.00000 *
3 - 12 0.00000 0.00000

10 - 11 0.00000 0.00000

10 - 12 33.3333 0.00000 *
11 - 12 33.3333 0.00000

. denotes a statistically significant difference.
% Thdi gian ra nu
One-Way Analysis of Variance
Data: NUG6PE.tgranu
Level codes: NU6PE.NT

Labels:
Means plot: LSD Confidence level: 95 Range test: LSD

Analysis of variance
Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level
Between groups 29.333333 4 7.333333 .383 .8126
Within groups 76.666667 4 19.166667
Total (corrected) 106.00000 8

0 missing value(s) have been excluded.
Multiple range analysis for NU6PE.tgranu by NU6PE.NT

Method: 95 Percent LSD

Level Count Average Homogeneous Groups

12 1 39.000000 X

10 2 41.000000 X

11 2 41.000000 X

3 1 42.000000 X

2 3 44.333333 X
contrast difference +/- limits
2 -3 2.33333 14.0406
2 - 10 3.33333 11.1001
2 - 11 3.33333 11.1001
2 - 12 5.33333 14.0406
3 - 10 1.00000 14.8923
3 - 11 1.00000 14.8923
3 - 12 3.00000 17.1962
10 - 11 0.00000 12.1595
10 - 12 2.00000 14.8923
11 - 12 2.00000 14.8923

Data: NU6PE.sonu
Level codes: NUG6PE.NT

Labels:
Means plot: LSD Confidence level: 95 Range test: LSD

Analysis of variance
Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level
Between groups 43.722222 4 10.930556 .855 .5587
Within groups 51.166667 4 12.791667
Total (corrected) 94.888889 8

0 missing value(s) have been excluded.
Multiple range analysis for NU6PE.sonu by NU6PE.NT



Method: 95 Percent LSD

Level Count Average Homogeneous Groups

12 1 1.0000000 X

3 1 3.0000000 X

10 2 4.0000000 X

11 2 4.5000000 X

2 3 7.6666667 X
contrast difference +/- limits
2 -3 4.66667 11.4703
2 - 10 3.66667 9.06809
2 - 11 3.16667 9.06809
2 =12 6.66667 11.4703
3 - 10 -1.00000 12.1661
3 - 11 -1.50000 12.1661
3 - 12 2.00000 14.0482
10 - 11 -0.50000 9.93360
10 - 12 3.00000 12.1661
11 - 12 3.50000 12.1661

* denotes a statistically significant difference.



