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Ld1 cam on

Em xin gt 101 cam on dén quy thdy c6 bd mon Cong nghé sinh hoc trudng
dai hoc Nong Lam, 13 nhitng ngudi di truyén dat cho em nhitng kién thirc quy bau
trong subt bdn nim ngéi giang duong Pai Hoc va da tao nhiéu diéu kién hoc tap
cho em.

Em xin chan thanh cam on TS. Tran Van Minh d3 hudng dan va tao diéu
kién cho em thuc tip va hoan thanh tbt dé tai tot nghiép va em ciing rat biét on co
Bui Thi Tuong Thu, Th.s Tran Vian Binh, chi Nguyén Thi Kim Uyén, chi Truong
Thi Hao, cung toan thé nhan vién cta vién va cac ban cung thuc tap ¢ vién.

Em xin chan thanh cam on PGS.TS Tran Thi Dung, truong bd mén Cong
Nghé Sinh Hoc, Pai Hoc Nong Lam TP. HO Chi Minh da gid1 thiéu em véi théy
Tran Van Minh, dé tao diéu kién cho em hoan thanh nhiing nam hoc dai hoc cua
minh.

Em chan thanh cam on tat ca cac ban 16p Cong Nghé Sinh Hoc khoa 28 da

gitip d& em rat nhiéu trong qua trinh hoc tap va trong thoi gian lam dé tai tot nghiép.

Sinh vién thuc hién

Ly ThiLe



TOM TAT
LY THI LE, Pai Hoc Nong Lam TP.HO Chi Minh. Thang 9/2006. “TAI SINH
PHOI SOMA CAY MIT”.
Hoi dong hudng dan:
PGS.TS TRAN VAN MINH

Pé tai dugc thuc hién tai phong thi nghiém trong diém Qudc gia vé Cong
nghé té bao thuc vat phia Nam Vi¢n Sinh hoc Nhiét déi Tp. HO Chi Minh. Tu thang
2 dén thang 8/2006.

Cay mit c6 nhiéu coéng dung, cé gia trj dinh dudng va gia tri kinh té cao,
nhung né chua dugc st dung dung tiém ning, ngudn cung Gng cho xuat khau con
han ché. Véi dé tai nay, t6i mong mudn tao ngudn gidng cdy mit véi sé luong 16n,
chat luong dong déu, dé phuc vu cho nhu cau san xuat ciia con nguoi.

Mau thi nghiém:choi cdy mit trong PTN. Gom 7 thi nghiém:

- Thi nghiém 1: Anh huéng cia moi truong nudi cay dén phat sinh té bio soma
Muc dich: tim méi trudng thich hop dé nudi cdy phat sinh té bao soma

- Thi nghiém 2: Anh huong ciia loai mau nudi cdy dén phat sinh té bao soma
Muc dich: nham x4c dinh loai miu cay cho ti 18 phat sinh té bao soma tot nhat

- Thi nghiém 3: Anh hudng cia méi truong nudi cay dén ting sinh khéi té bao
soma.

Muc dich: tim méi trudng thich hop nhat 1am ting sinh khéi té bao soma

- Thi nghiém 4: Nudi cay té bao soma trén méi truong 1ong

Muc dich: tim méi trudng 16ng thich hop nhat cho su ting sinh khéi té bio soma
- Thi nghiém 5: Tai sinh té bao soma

Muc dich: tim mdi truong t6t nhat cho sy phat sinh choi.

- Thi nghiém 6: Nhan chdi cay mit

Muc dich: tim méi truong tdt nhat cho sy nhan chdi cay mit.

- Thi nghiém 7: Nudi cay phat sinh ré

Muc dich: xac dinh méi truong tot nhat cho sy phét sinh 1& cdy mit

Két qua va thao luan:Str dung phan mém MSTATC dé tinh toan va phan tich sb liéu



Muc luc

Loi cam on

Tém tdt

Muc luc

Danh muc cac hinh

Danh muc cac bang
Danh muc cdc chir viét tdt
Chuong 1 MO PAU

1.1. Bat van dé

1.2. Muc dich va muc ti€u
1.2.1. Muc dich
1.2.2. Muc tiéu

1.3. Gidi han dé tai
1.4. NoOi dung nghién ctru
Chuong 2 TONG QUAN

2.1. Giéi thiéu chung vé ciy mit

2.1.1. Phan loai va ngudn gbc phan bd
2.1.1.1. Phéan loai
2.1.1.2. Ngudn gbc va su phan bd

2.1.2. Pic diém sinh hoc cua cay mit
2.1.2.1. Béc tinh hinh thai cay
2.1.2.2. Khi hau
2.1.2.3. Pat trong
2.1.2.4. Pic diém sinh truong va phat trién ciy mit

2.1.2.5. Loai gay hai va bénh tat

0 O N N o0 o0 A b B~ B



2.1.3. Pic diém 1am hoc cay mit
2.1.3.1. Sy trong trot
2.1.3.2. Mua mang
2.1.3.3. San lugng
2.1.3.4. Thu hoach va du trir
2.1.4. Y nghia kinh té va gia tri dinh dudng

2.1.5. Tinh hinh san xuat mit & Viét Nam va trén thé gi6i

2.2. K¥ thuat nudi céy mo té bao thuc vat

2.2.1. Khai niém

2.2.2. Ung dung k¥ thuat nudi cdy mo

2.2.3. Vai tro cac chét diéu hoa sinh truong
2.2.3.1. Auxin
2.2.3.2. Cytokinin
2.2.3.3. Gibberellin

2.2.4. Nubi cdy phat sinh phoi soma
2.2.4.1. Phoi vo tinh
2.2.4.2. Y nghia nudi cdy mé phoi vo tinh
2.2.4.3. Sy hinh thanh phoi v6 tinh
2.2.4.4. Co ché phat sinh phoi vo tinh
2.2.4.5. Cac loai phoi
2.2.4.6. Cac kiéu phat sinh phdi soma

2.2.5. Nhitng nhén t6 anh huong dén sy hinh thanh phoi vo tinh

2.2.5.1. Mau ciy
2.2.5.2. Moi truong nudi cay
2.2.5.3. Nguon cacbohydrate
2.2.5.4. Chat diéu hoa tang truong
2.2.5.5. Sy tuong quan giita d tudi mau cay va sucrose
2.2.5.6. Nong do cua moi trudng
2.2.5.7. Trang thai vat Iy cua moi truong

2.2.5.8. Kiéu gene

Vi

10
10
10
13

14
14
15
14
16
17
18
19
19
19
20
20
21
16
22
22
23
23
23
25
25
25
25



2.2.5.9. Cuong do anh sang
2.2.6. Nhitng van d¢ thudng gip trong qua trinh phat sinh phoi
2.3. Nudi cdy md ciy mit
Chwong 3 VAT LIEU VA PHUONG PHAP THI NGHIEM
3.1. Vat liéu
3.1.1. Miu nudi ciy
3.1.2. Thiét b
3.1.3. Hod chit
3.1.4. Biéu kién nudi ciy
3.2. B4 tri thi nghiém
3.2.1. Thi nghiém 1: Anh hudng ctia méi trudng nudi ciy dén
phat sinh té bao soma
3.2.2. Thi nghiém 2: Anh hudng ctia loai mau nudi cay dén
phat sinh t& bio soma
3.2.3. Thi nghiém 3: Anh hudéng ciia moi truong nudi cay
dén tang sinh khbi té bao soma.
3.2.4. Thi nghiém 4: Nudi ciy té bio soma trén mdi truong long
3.2.5. Thi nghiém 5: Tai sinh té bao soma
3.2.6. Thi nghiém 6: Nhan chdi cay mit
3.2.7. Thi nghiém 7: Nudi cdy phat sinh ré
3.3. Phuong phap xit 1y s6 liéu
Chuong 4 KET QUA VA THAO LUAN
4.1. Thi nghiém 1: Anh huéng ctia mdi truong nudi cay dén
phat sinh té bao soma (sau 15 ngdy nudi cay)
4.2. Thi nghiém 2: Anh huéng ctia mau nudi cay dén phat sinh
té bao soma

4.3. Thi nghiém 3: Anh huéng ciia méi trudng nudi cay dén

Vil

26
26
27

29

29
29
29
29
31

31

31

32

32
33
34
35
35

36

37

37

40



ciy chuyén té bao (trén agar)

4.4. Thi nghiém 4: Nhan sinh khdi té bao soma trén moi trudng 1ong
4.4.1. Thi nghiém 4-1: Anh hudng ctia moi trudng nudi cay
long dén ting sinh khdi té bao soma
4.4.2. Thi nghiém 4-2: Anh hudng cta mat d6 nudi ciy

ban d4u dén kha ning ting sinh khéi t& bao soma.
4.5. Thi nghiém 5: Tai sinh té bao soma
4.6. Thi nghiém 6: Nhén chdi cAy mit
4.7. Nubi cdy phat sinh r&
Chwong 5 KET LUAN VA PE NGHI
5.1. Két luan
5.2. Bé nghi

Tai lieu tham khao

viii

41

43

43

44

46

49

51

55

55

55

56



DANH MUC CAC HINH

Hinh 2.1: L4 ctia ciy mit & 1,5 tudi
Hinh 2.2: Cay mit truéng thanh mang qua
Hinh 2.3: Qua mit chin duoc bd ddi

Hinh 2.4: Cac loai phoi soma.

Hinh 4.1 Té bao soma cAy mit phat sinh trén méi trudng nudi ciy
(MS+BA(1mg/1)+NAA(S5mg/1)+CW(10%)+Dbuong(30g))

Hinh 4.2 Té bao soma ciy mit ting sinh khoi trén méi truong nudi cay

Hinh 4.3 Dich huyén phu té bao soma trén cac moi truong va & cac
mat d6 té bao nudi céy ban dau khac nhau

Hinh 4.4: Tai sinh phoi soma cdy mit (sau 15 ngay nudi ciy)

Hinh 4.5: Nhén chdi cAy mit nudi ciy sau 30 ngay trén cac méi trudng

Hinh 4.6: Cay mit in vitro ra ré tot trén moi trudng kich thich ra ré

Hinh 4.7: Cay mit ra 1& in vitro duoc thuan hoa va ra bau dat

11

21

39

42

45

48

50
53
54



DANH MUC CAC BANG

Bang 3.1: Thanh phan méi trudng nudi cdy phat sinh té bao soma

Bang 3.2: Loai mau va thanh phan méi trudng nudi ciy

Béng 3.3: Thanh phan mdi trudng nudi cay tang sinh khdi té bao soma

Bang 3.4: Thanh phan méi truong nudi cdy long
Bang 3.5 Thanh phan moi trudng tai sinh té bao soma
Béng 3.6: Nhan chdi cay mit
Bang 3.7 Thanh phan méi trudng nudi cdy phat sinh ré
Bang 4.1a: Anh hudng cta méi trudng nudi cdy dén phat sinh
té bao soma (sau 15 ngay nudi cdy)
Béng 4.1b: Thoi gian phat sinh té bao soma.
Bang 4.2: Anh hudng ctia mau nudi cay dén phat sinh té bao soma
Bang 4.3 Anh hudng ctia méi trudng nudi cdy dén
ciy chuyén té bao soma.
Bang 4-1.4: Anh hudng cia méi trudng nudi cdy 1ong dén
tang sinh khéi té bao soma.
Bang 4-2.4: Anh hudng cia mat d6 nudi ciy ban dau dén
kha ning tang sinh khéi té bao soma.
Béng 4.5: Tai sinh té bao soma
Béng 4.6: Nhan chdi cdy mit

Bang 4.7: Kha ning ra ré clia cay mit in vitro

31

32

33

33

35

35

36

38

38

40

41

43

44

47

49

51



DANH MUC CAC CHU VIET TAT

BA
Ki
NAA
IAA
IBA
Cw
Suc
GA
PVP
ctv
MS

: benzyladenine

: Kinetin

: o- naphthaleneneacetic acid
> indole — 3 acetic acid

- indole — 3 butyric acid

: nudc dira

: duong sucrose

- gibberellin

: polyvinyl pyrrolidone 4000
: cOng tac vién

: Murashige & Skoog

Xi



Chuong 1
MO PAU

1.1. Pt van dé

Nudi cdy md té bao thyuc vét ¢ ¥ nghia rat quan trong trong phat trién cong
ngh¢ sinh hoc va céc ing dung cua cong nghé sinh hoc. That vay, khi tién hanh céc
k¥ thuat chuyén gene tao ra cac gidng cdy trong méi. Ciing nhu, khi tim cach nhan
nhanh céac gibng méi d6. Chung ta diéu cin dén ky thuat nudi cdy mo té bao thuc
vat. Sy phat trién cta k¥ thuat nay tir Hildedrandt (1902) dén nay da dong gop mot
phan quyét dinh vao sy thanh cong ctia céng nghé sinh hoc thuc vt ngay nay.

D3 c6 nhiéu tai liéu, sach gido khoa trinh bay kha day du vé k¥ thuat nudi
cdy mo té bao thuc vat va cac tmg dung cta nd trong vi nhan giéng cay trong. Tuy
nhién, trén timg d6i tugng nudi cdy, thanh cong hay that bai con tiy thudc vao
nhiéu yéu t6: moi trudong, hoa chét, thao tac, diéu kién nudi céy, ddi tuong nudi
céy. ..va ddc biét nhat 1a muc dich can dat duoc cia viéc tién hanh nudi céy. Hién
nay, ung dung nudi céy mé té bao thuc vat caa cong nghé thyc vat thuong véi 2
muc tiéu:

+ Tao ra giong moi
+Nhan nhanh cac giéng da chon

Nhung dé hiéu cin k& ting giai doan hinh thanh, tai sinh, phat trién... Nhiing
giai doan d6 c6 nhitng van dé gi ta can quan tdm va néu mudn thuc hién nudi ciy
mot ddi tuong ndo d6 dé ¢ hiéu qua hon, thi phai cai tién nhitng khau nao? Nhiing
diéu kién nao?...

Cay mit dugc m¢nh danh la cay cia nguoi ngheo do cong dung cua nd
duong nhu hoan hao vé mit kinh té va gia tri dinh dudng.

Mit (Artocarpus heterophyllus Lam) c6 ngudn gdc tir An D9, ciy to, tréi to,
¢6 nhiéu cong dung: Qua mit dugc st dung rat da dang, co6 thé sir dung ca qua non
va qua gid. Qua phirc, to, dai 30-60cm, mit tua tia nhiéu gai ngin. Khi chin, vé van

gilt mau xanh lyc hay hoi ngi sang vang. Thit qua chin mau vang nhat, vi ngot, rat



thom. Qua co nhiéu mai, mdi mui c6 mot hat. Mit duoc tréng o kh'flp cac tinh nudc
ta tir Bac chi Nam.

Mi mit ¢6 nhiéu thanh phan dinh dudng: trong mai mit kho co 11-15%
duong, chu yéu la fructoza va glucoza, mdt it tinh dau thom, 1,6% protein, 1-2%
mudi khoang gém:lS mg% canxi, 25 mg% P, 0,4 mg% Fe, 0,14 mg% caroten, 0,04
mg% vitamin B,, 4 mg% vitamin C.

Trong hat mit c6 70% tinh bot, 5,2% protéin, 0,62% chat béo, 1,4% mudi
khoéng, 14 mit non c6 thé in sdng thay rau xanh, hay 1am thudc loi sita cho dong vat
nhu: bo, dé, trau. ... Dot mit ¢6 thé sic udng chong di 10ng do r6i loan tiéu hod. Than mit
phoi kho ding 1am thudc. Vo qua mit c6 thé an, lam dwa, ldam mém an...Mit c¢6 nhiéu
cong dung nhung gia thanh twong doi r&, rat phu hop véi doi song nhan dén ta.

Nhu ciu vé lvong thuce hién nay cing voi sy phat trién cta cong nghé sinh
hoc, dac biét 1a Iinh vuc nuoi céy mé té bao thuc vat phat trién, da dit ra mbi quan
hé ma chung ta can phai dé cap dén.

O nudc ta, ving dong bang song Ciru Long c6 diéu kién khi hau ty nhién, dat
dai thuan loi phat trién nhiéu loai cdy an trai co gi tri kinh té 16n, trong d6 c6 cong
nghé ché bién nong san, c6 dan cu dong duc, thuong mai phat trién, nhu cau trai ciy
cho tiéu dung ndi dia va xuat khau 16n. Tuy nhién, trong nhiéu nim qua, cdy an trai
chua dugc phat trién dung véi tiém ning va diéu kién cho phép. Nén hau hét cac
vuon cdy an trai thuong la vuon tap, tréng nhiéu loai cay trén cung mot manh dat,
gidng thoai hod, ning suit va chat luong thap, hiéu qua kinh té kém.

Cay mit 12 mot loai cdy mang dang dap cong nghiép. San pham, ngoai viéc
st dung cho thi truong ndi dia, con dugc st dung trong cong nghi¢p do hop va san
pham sdy kho, ma thi truong hién nay ngdy cang mé rong. Thé nhung hién nay
khong du hang hoa cung tmg cho ché bién xuit khau. Van dé can dit ra 13, ngoai
viéc phat trién cdy mit trén nhitng ving dit tin dung, ma con phai qui hoach phat
trién cac ving trong mit chuyén canh trén cac viing dat thich hop.

Vi vdy cong tac gidng cdy mit rat quan trong trong chon loc va nhan gibéng.
Ciing vi ly do dé, cAy mit can duoc tién hanh nghién ctru phuong phap nhan giéng

nhanh theo huéng nuéi cy in vitro, nhim cung cip mot sb lugng 16n cay gidng cho



nganh 1am nghiép, cung cip mot ngudn luong thuc bd sung cho nhu cau doi song
con ngudi. Pong thoi, tao ra mot ngudn thye pham phong phu, da dang phuc vu cho
sinh hoat hang ngay cta nhan dén va tao ra nhiing san pham c6 thé xuat khau. Pem
lai ngudn kinh té cho viéc nghién ctru khoa hoc va doi sdng con ngudi trong thoi
dai déy manh thuong mai, phat trién kinh té, xay dung dat nudec. ..

Véi nhitng van dé cip thiét nhu trén, thi dé& tai “Tai sinh phoi soma cay
mit’dudi sy hudng din cia PGS.TS Tran Van Minh, dugc thuc hién tai phong thi
nghiém trong diém Quéc gia vé Cong nghé té bao thyuc vat phia Nam Vién Sinh hoc
Nhiét déi Tp. Ho6 Chi Minh mong rang s& mang lai nhiing dinh hudéng méi trong
viéc giai quyét cac van dé trén.

1.2. Muc dich va muc tiéu
1.2.1. Muc dich

Nghién ctru kha nang téi sinh phoi soma cay mit.
1.2.2. Muc tiéu

Xéc dinh méi trudng phét sinh va cdy chuyén té bao soma

Xéc dinh méi trudng 1ong dé nudi cay dich huyén phu té bao soma

Xac dinh moi truong tai sinh phoi.

1.3. Gi6i han @@ tai

Vi thoi gian c6 han nén dé tai chi thuc hién trong phong thi nghiém & giai
doan tir phat sinh té bao soma dén téi sinh cay hoan chinh.
1.4. Noi dung nghién ciru

Nghién ctru anh huong ctia moi trudng nudi cdy dén phat sinh té bao soma

Nghién ctru anh hudng cua moi trudng nudi cdy dén cay chuyén té bao soma

Nghién ctru nudi cdy té bao soma trén moi truong 16ng

Nghién ctru tai sinh té bao soma

Nghién ciru sy nhan chdi ciy mit

Nghién ctru nudi cay phat sinh ré



Chuwong 2
TONG QUAN

2.1. Giéi thi¢u chung vé cAy mit
2.1.1. Phén loai va ngudn géc phan bd

2.1.1.1. Phan loai

Nganh (Division) : Magnoliophyta

Lép (Class) : Magnoliopsida

B6 (Ordo) : Rosales

Ho (Familia) : Moraceae

Chi (Genus) - Artocarpus

Loai (Species) : Artocarpus heterophyllus Lam

Ngoai ra mit con cung ho véi Ficuscarica va Morus indica. Loai
Artocarpusgoomf 50 gidng, c6 nhitng cAy nhiét d6i quan trong nhu: A.cummunis, A.
insica la nhirng cay luong thuc quan trong ¢ Polynesia.

Tuy vao cach goi ciia mdi qudc gia ma mit ¢ tén khac nhau, cy thé: ¢
Malaysia 1a jak-fruit, jak, jaca; ¢ Philippines 1a nangka; ¢ Thai Lan la khanun; &
CamPuChia la khnor; 6 Lao 1a mak mi hay mai mi va & Viét Nam la mit .
2.1.1.2. Ngudn gbc va su phan bo

Mit géc & Nam An D9, noi ma do nhiét va luong mua ciing giébng nhu &
mién Nam Viét Nam.Trong nhiéu mit nhit cling 13 cac nuéc Pong Nam A, Thai
Lan, Philippines, An Do, Bangladesh. (Tran Vin Minh, 1997)

O Chau Phi, n6 thudng dugc trong & Kenya (Péng Chau Phi), Uganda, va
Zanzibar cii. Mic du né duoc trong & Hawaii truée nam 1988, nhung nd van rét
hiém & day va nhiing ving dao Thai Binh Duong, ciing nhu nhitng ving nhiét d6i ¢
M7 va phia tdy An Do. N6 ciing gidi thiéu & phia bac Brazil vao giita thé ky 19 va
dugc phd bién ¢ ddy va ¢ Surinam.

Vao nam 1782, né duoc xuit hién & Jamica va khoang 100 nam sau, cling

dugc nhap khau dén Florida tir vuon wom ctia nhitng nha 1y luan & Srilanca.



O phia Nam An D6, mit 14 thirc dn phd bién nhat, ké dén 1a xoai va chudi
trong tong s6 san phim cta nhimg cdy hang nim. C6 dén hon 100000 ciy, khoang
14826 vung (khoang 26000 ha) duoc dung cho viée trong céc loai ciy nay.

O Viét Nam, mit duoc trdng & khip noi, ¢ 2 gidng mit chinh: mit dai c6 thit
ran chit va mit mat c6 thit mém nhdo nhiéu nudc. La cdy wa sdng va ua am vira
phai, thich hop véi dit thoat nude, dét feralit ving trung du. O mién Nam, con c6
nhiéu gidng mit khac: mit td nit thudc loai A.champiden (Lour.), qua nho, lic chin
mém va thom hon mit thuong.

2.1.2. Pic diém sinh hoc ciia ciy mit
2.1.2.1. Dac tinh hinh thai cay

Hinh dang cdy

Cay mit tréng tr hat, ra hoa khi dat 4-5 tudi. La loai cay g5 trung binh, ho
dau tam (Moraceae).

Cay c6 hinh dang dep va to 16n, cao 9 — 21 m. Nhanh nhiéu, Rudt cdy mém,
thuong hay bong.

La xanh dam, moc xen k€&, bong lang nhu da, c6 mau xanh dep, gan vang, 14
dai 22,5cm. La don, nguyén, hinh trai xoan hay hinh tring nguoc, phién day. Cac

bd phan cua cay déu co6 chat dinh va nhya mu trang.

Hinh 2.1: La cia cAy mit ¢ 1,5 tudi



Hoa:

Hoa xuét hién trén nhitng cudng ngan, thd, phan nhanh, moc trén than chinh
hodc trén cac canh 16n. Ciing c6 khi ¢ ciy gia, hoa ra ca trén nhimg ré 16n moc troi
1én trén mit dat. Hoa don tinh, gdm hoa duc va hoa cai, moc trén cting mét cay (don
tinh déng chu). Hoa duc nhiéu, khong c6 canh hoa, moc chen nhau trén cung mot
truc goi 1a cum hoa duc hinh du6i soc, nho, dai, bao phén ndi 1én trén bé mat cum
hoa. Hoa cai cling sinh ra tir cum, khong c6 canh, moc sat nhau trén cung mot truc,
to hon, mdi cum c6 vai trim hoa, nhuy ché doi, ndi 1én trén mat cum hoa. Vé sau
chi c6 mot s6 hoa cai thy phan va phat trién thanh mai mit. Cac hoa khac thui di tao
thanh xo.

Qua:

Qua mit (loai qua phirc) thuc chit 1a mot cum qua gdm nhiéu qua con (co
mui va hat) dinh trén mdt truc nac (161 cua qud) va dugc bao kin bdi vo qua cod gai
(do dinh cic hoa dinh lai ma thanh). Qua ciing c6 thé ning 5-10 kg. Qua khi séng

v6 mau xanh, khi chin c6 vo mau vang va rat thom.

Hinh 2.2: Cay mit trueéng thanh mang qua

Vo mit:

V6 bén ngoai 14 nhitng hop chat c6 mau xanh hay vang khi chin va qua co
hinh nén. Phan bén trong 13 nhitng “qua” (thudng goi 1a mui, 1a do bao hoa phat
trién hoan toan) c6 mau vang, thit qua ngon, dai va & giita c6 16i. Bén ngoai mdi

mui rat tron, hinh oval.



Hot:

Ho6t mit c6 mau nau sang (vo qua trong) dugc phil bdi mot mang tring mong
(vo qua ngoai). Hot dai khoang 2-4cm va day 1,25-2cm va bén trong ¢6 mau trang
va gion.

Khi chin hoan toan s& c6 mui rat kho chiu, gibng mui ci hanh bi phan huy,
khi mé bén trong qua s& c6 mui cua qua dta hay chubi.
2.1.2.2. Khi hau

Cay mit thich nghi vo1 khi hau nhiét dé1 va can nhiét doi am uét, d@ dang
chiu lanh, khong chiu dugc han han. Mit c6 bo ré gén sau, chéng han tét, nhung
mudn ¢6 san luong cao, chi nén trong ¢ nhitng ving c6 luong mua tir 1000 mm tré
1én, néu khong tudi. Nguoc lai, mit chong ung, mit 1a cay chét trudc tién.

O Viét Nam tir Bic chi Nam, dau cling tréng mit, trir nhitng vung cao mién
Bic. O mién Nam, ving Ptc Trong cao 1000m mit sinh truong phat duc binh
thudng, nhung cham hon ¢ ving thap lai c6 nhiéu cay an trai c6 gia tri cao hon, nén
it trong mit. Mit t6 nit c6 phan ua noéng hon nén it trong & dd cao va vi tuyén cao, so
v&1 mit thuong.

O An D9, cdy phat trién dudi day nui Himalagan va do cao so v6i myuc nude
bién 13 1500m ¢ phia Nam. Ciy mit phat trién & d6 cao 1200m thuong kém chat
luong va khong thé an dugc. Cdy co thé cao 1én 244m & Quang Pong, Trung Qudc.
2.1.2.3. Pt trong

Mit moc sum xué & ving giadu chat dinh dudng, d sau trung binh. Dat du
xau, nhiéu so6i da mién 13 thoat nude déu co thé trong mit, nhung mudn ciy to, san
luong nhiéu phai trong & dat phu sa thoat nude. Mit phat trién kha cham va thap &
vung da voi can.

O An Do, nguoi ta cho rang cdy mit phét trién cao va dm trén ving cat, thip
va map ¢ ving nhiéu da. Néu ré khong tiép xuc véi nude thi cay s& khong thé chiu
dugc va c6 thé chét. Pa c6 nhiing dién hinh nhu Pong Triéu tinh Hai Hung trong
hang trim ha trén dat go xdu khong co san luong dang ké. Mit it siu bénh nguy

hiém, dac biét 1a mit to nir.



2.1.2.4. Pic diém sinh truéng va phat trién ciy mit

Ngudi ta chua biét ro mit thu phan nhd gi6 hay con tring. Nhung & An D9,
thu phén nhan tao c6 tac dung ting nang suét, trai lai tron dep, it mui 1ép, khi mit
trdng nhiéu, tap trung kha ning thu phin ting lén.

Sy nhén gidng mit thudng bang hat vi c6 thé giit dugc 1au hon trude khi dem
trdng. Sy nay mam doi hoi 3 dén 8 tuan nhung s& duoc nhanh hon néu ngam hat
trong nude khoang 24 gio. Ngam hat trong dung dich 10% gibberellic acid (GA) s€
nay mam hoan toan 100%. Thuan lgi hon cua cay tréng tir hat d6 1a ré s& moc dai va
mong manh, s& rat kho cho su cdy ghép thanh cong. Viéc cb ging ghép canh va
ghép mit thuong khong thanh cong, mic du theo Ochse thi Forkert da thay doi cong
thirc cho su ghép mat thuan 1oi.
2.1.2.5. Loai gay hai va bénh tat

Con trung gdy hai chil yéu & An D6 1a loai sau budm, Diaphania caesalis,
sau an bot. Nipaecoccus viridis, Pseudococcus corymbatus, va Ferrisia virgata,
nudc bot cua rép, Cosmoscarta relata va Ceroplastes rubina. Hau hét, loai bo pha
hoai la Indarbela tetraonis va Batocera rufomaculata. Nhirng loai khac trén than va
khoan vao qua, 1a Margaronia caecalis, va con mot ngii cbc an nu mau nau,
Ochyromera artocarpio. O mién Nam An D6, au trung cua bo canh cling c6 sing
dai, gdbm Apriona germarrri; Pterolophia discalis, Xenolea tomenlosa asiatica, va
Olenecamptus bilobus loai gay hai than cay nghiém trong. Sau budm trén mang cia
la, Perina nuda va Diaphania bivitralis, it nghiém trong hon, nhu rép vung,
Greenidea artocarpi va Toxoptera aurantii; va lon nhanh, Pseudodendrothrips
dwivarna.

Nhitng bénh nghiém trong bao gém bénh chuyén mau hong, Pelliculana
(Corticium) salmonicolor, than, ré va cum hoa duc bi muc nat, gay ra boi Rhizopus
artocarpi; bénh dém 14 do Phomopsis artocarpina, Colletotrichum lagenarium,
Septoria artocarpi, va loai nim khéc. Loai rép vimg xam, Pestalotia elasticola, than
muc, Ustilana zonata, va bi gi, Uredo artocarpi, gay ra trén ciy mit & mot sd ving.

Qua dugc bao bén ngoai boi cai bao gidy khi con non dé bao vé chiing khoi

nhitng loai giy hai va bénh tit.



2.1.3. Pic diém 1aAm hoc ciy mit
2.1.3.1. Su trong trot

Cay mit c¢6 thé sdng & d6 cao 1000m so v6i muc nudc bién, nhitng noi qué
cao cdy mau chét. Trong mit bang cach wom hot, cdy chiu dat vuon, dit ndi d4, dat
cat pha.Cay chiu han tét nhung khong trong duge & diéu kién dat cat. R& mit rat
manh, dn sau dé hat nudc.

Nhiing cdy trong tir hat duge ngdm trong dung dich GA (25-200 ppm) sé& lam
ting su phat trién ctia chdi non. Dung dich GA dang xit ting su phét trién cua ré.
Nhiing cay con nho khong nén trdng noi chan tha suc vat, tho, huou. ..

Nhitng cdy trong tir hat phai tir 4 dén 14 nam dé thich nghi, mic du nhiing
ciy ra hoa som c6 1& chi bat dau chiu dugc khoang 2,5 dén 3,5 nam. O Srilanca, cay
moc kha nhanh va dat dén d6 caol7,5 m va duong kinh than dén 70cm trong 20
nam. Cay c6 thé song dén hon 100 nim. Tuy nhién, sy san xuat cta cdy bi giam
theo tudi cay. O Thai Lan, né dugc trong thanh hang xen k& mdi 10 nam, vi thé
nhirng cay 20 tudi thuong duoc loai bé khdi vuon va dugce thay thé boi mot thé hé
méi. Nhu cdu phan bén cia cdy phai dugc cha ¥ vi nhiing triéu chimg xau vé su
thiéu hut mangan dugc quan sat & An Do.

Sau khi thu hoach, nhitng canh con c6 thé dugc cat khoi than hay nhanh dé
gay su ra hoa cho mua ké tiép. O quan Cachar ctia Assam, su san xudt hoa cai duoc
kich thich bang viéc sir dung mdt cai riu nho, nhitng chdi cdy ndi 1én tir nhitng vét
cit, va nhiing nhanh duogc cat di 3 dén 4 nam dé duy tri sy sinh san. Mat khac theo
nhimg nghién ciru ciia trudng dai hoc Kalyani, mién tdy Bengal, chi ra bang ca vét
cit clia canh ciing nhu su tia canh khong lam ting canh chiét va su ting canh chiét
chi trong nam dau, su san xuét s& giam trong nam tht hai.
2.1.3.2. Mua mang

O Chau A, cdy mit chin mui chu yéu tir thiang 3 dén thang 6, thang 4 dén
thang 9 hay thang 6 dén thang 8, tuy thudc vao thoi tiét mdi ving, nhitng mua trai
vu tir thang 9 dén thang 10 hay mot vai loai ciy & nhitng thdi gian khéac trong nim.

O phia tdy An D9, cay chin vao thang 6, & Florida 1a mua he.
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2.1.3.3. San lwgng

O An Do, san luong tot nhat 1a 150 qua trén sd cdy hang nam, tuy nhién vai
ciy c6 thé dat dén 250 qua va cay trudong thanh c6 thé san xuit 500 qua, nhung qua
chi c6 kich thudc trung binh va nho.
2.1.3.4. Thu hoach va du trir

Qua mit s& chuyén sang mau niu va hu hong nhanh sau khi chin. Thir
nghiém vé su trit lanh chi ra rang qua chin c6 thé giit duoc trong khoang tir 3 dén 6
tudn & tir 52° dén 55°F (11,1°-12,78° C) va d6 4m twong tng tir 85 dén 95%.

2.1.4. Y nghia kinh té va gia tri dinh duong

Hau hét cac thanh phan cta cay mit déu ¢ gia trj sir dung:

L4 mit non an séng c6 vi vira chua vira chat, thuong an ghém véi cac loai ca.
L4 mit gia c6 thé ndu nude udng hing ngay. La mit lam thude loi sira cho trau, bo,
va ngudi la thirc an cuia trau, bo, dé, huou, nai...céd chit nhya ma mau tréng, kho rat
dinh c6 thé dung dé lam chat dinh.

Qua mit dugc sir dung rat da dang. Nguoi ta sir dung tir qua non cho dén qua
chin. Nguoi trong mit thuong khong dé mit chum vi hai 1y do: Mot 1a, dé bi sau &
noi 2-3 qua mit ké v6i nhau, hon nita & chd d6 thudng bi 1ép khong c6 miii ma chi
c6 xo mit; Hai 14, mit cang it qua thi qua cang to va ngon. Cho nén, khi mit thanh
qua ta hai dan cic qua, hai tir qua non dén qua gia va chi @& & mdi chum mét s qua
dep, tron tria, khong sau bo, ¢ vi tri tdt cho dén chin.

Qua mit non in séng bang cach thai mong tha vao nudc dé hoa tan nhya mit.
Sau khi rira sach nhua, cac lat mit non rat tréng, an gion, c6 vi ngot khong chat. O
nhiéu ving, ngudi ta ludc chin mit non dé an.

Qua mit gia thuong an ludc. Ludc lam mat vi chat, mat nhua mit. Mit ludc dn
mém va ngon. Khi ludc thuong ludc ca miéng, sau khi ludc chin méi thai nho dé an
nhu rau. Mit ludc ¢6 thé lam ném véi lac, vung, hodc tron dau.

Qua mit non va gia déu c6 thé mudi chua thanh rau chua hodc niu canh véi

cac loai dau, ca...nho co6 vi chat nén mit ¢6 tac dung gidm tanh rat tot.
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Qua mit chin chi bé phan vo gai va phan 1561 ¢ bén trong, con lai toan bd déu
c6 thé dung 1am thie an. Pay 1a loai rau c6 chira chat bot va duong, co thé an thay
com.

Trong qua mit, c6 gia tri nhit 14 mai mit. Mai mit dn nhu cac loai qua chin
khac. Pugc st dung dé mubi mam céi, tao cho mam cé huong vi ngot ngon. Mui
mit chin phoi khé lam mut, ép nudc u men [am rugu mit.

Xo mit thuc chit 1a cac mai 1ép ludc an nhu rau, €ép nudc lam rugu, mudi dua
chua (1am nhut). Nhan dan ving Nghé Tinh ding xo mit d& mudi dua, ndi tiéng &
dia phuong va chat luong khong kém gi dwa mudi dung nguyén liéu 1 cai, ca va
mot sb rau khac.

Mui mit khi xanh c6 thé ludc an, khi chin thi an tuoi. Mai mit so sanh véi
x03i va chubi st chat luong khong kém ma lai ré tién hon. Mit ¢6 nhiéu calo tinh
trén 100g thit (94calo), duong kha nhiéu (23,7g), dam nhiéu (1,2g), nhiéu chat
khoang can thiét cho co thé nhu Canxi (12mg), 1an (32mg), kha nhiéu vitaminB

(0,032mg) ciing 13 nhitng chét can cho nguoi nghéo, tré em. ..

Hinh 2.3: Qua mit chin dwoc bo ddi

Hat mit dn ngon, c6 nhiéu chat dam, chat béo. Co6 thé an ludc, an nuong,
hodc phoi kho dap nho lam luong thuc dé an dan. Hat mit ludc c6 thé gid nhod véi
cac loai dau, lac vung... dé 1am cac mon an. Nha chua thuong 1am gio hat mit (hat
mit + lac) dé an chay. Hat chiém ty 1& cao trong trai mit (13%). Hat mit giau calo,
tinh trén 100g thit (151Calo), rat giau cac chat khoang Canxi (35mg), 1an (126 mg),
sat (1,2 mg), ngudi nghéo thuong tron hat mit véi gao ndu com va khong nén xem

thuong loai thuc pham nay, vi con chira nhidu chat dinh dudng hon ca com thuan.
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G0 mit: G& mit rat tt, c6 mau vang dep, dung 1am nha (c6t, kéo, cira), dung
cu gia dinh (ban, ghé, mam, hom, thung ganh nudc), thung chgp ca, lam nudce mam.
Loi cay rat chic dung lam vanh xe....Gd mit, nhat 13 tim gd céc cay to, 1a mot loai
¢d quy, khong nhitng dung trong xay dung, con dé 1am dung cu, ché nhimng dé my
nghé do thd gd mém, khong nit.

Mit c6 cay to, cao, séng lau, chiu han, chiu néng tdt, tan 14 day, xanh quanh
nam, bong ram co gia tri cai thién moi trudng cao, dic biét & nong thon, mua néng,
giita cac rudng lua thiéu bong cay.

M ¢6 mau tring nhu cao su, dung dé lam nhya gat chim hay lam thubc déan.
Mt né con dé bat rudi, sau bo...

Ngoai ra, mit con duge ding trong y hoc nhu 1am thudc b6, thude chira loét,
ré dung 1am thudc dé trj hen suyén...

Nhuoc diém: Khé xuat khau vi mui thom qud manh dbi v6i nhitng nguoi
chua quen. Ché bién thanh mut kho c6 thé khic phuc mot phan nhugce diém nay.
Trai rat to (5-7kg) khong ké mit td nit, nén van chuyén ning né. Ngudi phuong Tay
khong thich do quen véi nhitg thuc pham cua nhiing trai ciy chia 16 ting suit va
cling chua quen v&i mui thom qué manh cua mit.

Nhan dan Viét Nam c6 kinh nghiém va tip quan trong mit tir 1au doi dé an va
liy gd. Mit dé trong, c6 thé trong thuan loai hay trong xen theo cac bd vuon ddi bac
thang, khoang giita cdc bo trong ché hay cay luong thuc khac, gan gdc mit trong
dira. O mién Bic, mit chin vao mua hé, con & mién Nam chin gan nhu quanh nam.
Sau khi trong 4 dén 5 nam thi thu hoach dugc qua. Trung binh 24 tdn qua/ha/nam.

Thit chiém 25-40% trong luong qua. Thong thuong, hat tuoi c6 ti 1€ tinh bot
cao, ham lugng canxi thap hon, gidu vitamin B; va B,.

Pic tinh doc: Burkill cong bd rang, qua mit chua chin s& kho tiéu hoa. Khi
chin thi hoi nhuan trang, néu 4n nhiéu s& giy bénh tiéu chay. Hat chin an kho tiéu
hoa vi sy c6 mit ciia trypsin 1a mot chat e ché, chat nay s& bi pha huy khi dun

nong.
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2.1.5. Tinh hinh sin xuit mit & Viét Nam va trén thé giéi

O nhiing ving dat kho, khong trong dugc nhiéu rau, nhat 1a vao mua thiéu
nuée, néu biét trong mit va st dung san pham tir mit thi ddy 14 mot ngudn rau quy.

Nhén dan ta trong mit dé 1y qua véi cach sir dung da dang nhu dd néu, dong
thoi 1dy gb. GO mit 14 loai gb quy dung lam nha, dong cac dd dung trong nha va lam
d6 my nghé. Mit con dugc dung lam ciy che phu dét, chéng s6i mon, cai tao moi
truong, lam dep canh quan.

O mién Bic nuéc ta mit chin vao thang 7,8. Khi chin qua cing phong ra, gai
gidn ra, mau vo qua chuyén tir xanh sang vang, nan thdy mém, nguri thiy mui thom.
Qua mit chin tip trung trong 2-3 thang. Can ché bién bao quan tot dé c6 mit dn dan
trong ca nam.

Gan diy san pham mit dyoc cha ¥ trén thi truong thé gidi. D3 thay qua mit
tuoi dugce bay ban ¢ thi trudng chau A va chau Au. Mai mit cling nhu ca mai 13n
hat non di dugc Thai Lan dong hop xuat khau. Mit say kho, bao géi bang thi nilong
dugc xuét sang cac nudc Canada, Phap, My dugc khach hang ua chudng.

O nudc ta, mit co thé tréng dugce trén cac loai dat khac nhau. Mit khong doi
hoi nhiéu dbi voi dat va co thé trong ca trén doi dat can.Tuy vy, dé mit cho qua
nhiéu va ¢ chat luong can dam bao cho cdy mot s diéu kién can thiét, nhat 1 can
bon phan day du.

O cic tinh phia Nam cén trdnh trong mit vao dau mua kho.T6t nhét 13 trong
dau mua mua, tac 1a vao thang 4,5. O cac tinh phia Bic, c6 thé tréng mit vao thang
3 - 4 hay céac thang 8 - 9, nhung trong vao thang 3 - 4 ciy dé séng hon.

O mot sé noi nhu Pong Tridu (Quang Ninh), Quynh Luu (Nghé An) va cac
tinh Ha Bic, Vinh Pha, mit dugc tréng thanh vuon 16n, dudi dang vudn rung, vuon
d6i. Tuy nhién, c6 nhiéu van dé vé khoa hoc va cong nghé chua dugc giai quyét.
Cho nén, mit hau nhu khéng cho qua hodc cho qua lac dac.

Thong ké vé su ra hoa, thy phan chéo va nhan giéng bang hat truyén théng,
mit c¢6 hinh dang, kich thuéc va chat luong trai thay d6i phu thudc vao canh tac va
mua. Mit duoc xép vao hai nhém trén co so thit trai: Com nhéo (ngot) va com chit

(ngot, thom va chat). Nhitng gidng mit noi tiéng duoc biét dén nhu Rudrakshi,
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Singapore hay Ceylon Jack, Khaja Allahabad va Mattom Varikka (Srinivasan,
1970; Rowe-Dutton, 1976; Singh, 1985, 1986) ngoai ra con co cac giéng nhu
Hadrhiyalava, Bhadonha, Zarda va Bhusola c6 ngudn géc Bic An Do (Singh,
1986).

Cay mit thuong dugc trong bang hat. Thu phan nhd gié thuong 1a phuong
thtc phd bién va 13 mot phuong phap nhin gidng truyén théng & cdy mit
(Singh,1961; Rowe-Dutton, 1976). Nhitng phuong phap nhan giéng 1a chiét, ghép
va ghép ap. Ciy mit 1a cay don tinh cing gbc c6 hoa ng khong hoan toan. Thu phan
& cAy mit bang cach lai tao truyén thong, trén co s nhimg dic tinh nong hoc, tir
quan thé cdy hat. Gidng mit nhu Rudrakshi, Singapore Jack va Khaja Allahabad 1a
nhirng dong ndi tiéng duogc chon loc tir nhitng diéu kién canh tac va khi hau khac
nhau. Matton Varikka dugc chon loc tir quan thé cay tir hat & Kerala 1a mot giéng co
nhiéu trién vong (Srinivasan, 1970).

2.2. K¥ thuét nudi cAy mé té bao thuc vit

2.2.1. Khai niém
Hé théng nhan gidng vo tinh va nudi cdy mo bat dau véi mot manh nho cay

trong khong bi nhiém vi sinh vat, dit trong méi trudng dinh dudng.Chdi méi hay

callus ma méu cdy nay tao ra bang sy ting sinh dugc phan chia va ciy chuyén.
De Fosard (1977) phdn biét 3 loai nuoi ccfy in vitro cua thuc vat bdc cao:

1) Co t chirc (organized): bao gdm nudi ciy hat, phdi va co quan. Pic diém
ciu trac tO chirc ctia cdy trong hay ca thé co quan duoc duy tri. NO gan
gidng nhu sy nhan giéng sinh dudng in vitro bang gidm canh, tach chiét.
Néu ciu tric t6 chirc khong bi pha v thi thé hé sau gidng nhu nguyén liéu
cdy trong ban dau.

2) Khong t6 chiic (non-organized): té bao hay mé dugc tach ra tir phan co to
chtrc ctia cdy trong bi mat tinh chuyén biét rdi duoc nudi cay, mo seo khong
t6 chitc dugce hinh thanh. Néu mé seo phan tan, cum té bao va té bao don
hinh thanh. Sy ting truong vo t6 chirc nay dugce cam tng chu yéu tir sy st
dung nong do cao auxin hay cytokinin trong méi truong dinh dudng. Su 6n

dinh di truyén cta nudi cy vo to chirc thuong thip.
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3) C6 t6 chure/khong to chie: day 1a loai nudi cdy trung gian cia 2 loai trén.Té
bao trong co quan hay mo tach rdi mét tinh chuyén biét, roi hinh thanh mé
hay mé seo boi su phan chia, tir d6 co quan (ré hay chdi) hay ca ca thé (tién
phéi hay phoi) thuong phat trién nhanh chéng. Nhitng ciu trac co to chire co
thé phat trién tir nudi cdy khong to chic hodc théng qua ky thuat dic biét
hoic tr phat. Trong tit ca cac trudng hop ndy, thé hé sau thuong khong hoan
toan giéng nguyén liéu ciy trong ban dau.

Hartmann va Kester (1983)phdn loai tong qudt hé thong nhén giong vo tinh
va nudi cdy mo:
Tai sinh cdy con tw co quan dinh duong:
Nubi cdy dinh sinh truéng
Vi ghép
Nubi cay dinh choi
Nubi cdy chdi bat dinh
Nudi cdy mé va té bao
Nudi cay callus
Nubi cdy té bao huyén phu
Nudi cdy té bao tran
Tdi sinh cdy con boi co quan sinh san:
Nubi cay hat phan
Nubi cdy nodn
Nubi cay phoi
Nudi cdy hat
Nudi ciy bao tir
2.2.2. Ung dung ciia ky thuit nudi cidy méd
Theo Bajai (1968) mot sb cay trong san xuit qua nudi cAdy mé da duoc tiéu
thu trén thi trudng voi gid hang triéu dollas. Ky thuat nuoi céy mo thuc vat bac cao
dé cai thién cay trong bao gdm nhirng tng dung:
Nhan gidng vo tinh véi te dd nhanh.

Tao cay tréng sach bénh va khang bénh.
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Cam mg va tuyén lya dong dot bién.

San xuat cay don boi qua nudi cay tii phan.

Lai xa qua mdi truong nudi cay phoi va noin.

Tao dong lai xa soma va lai té bao tran (protoplast).

C dinh nitrogen.

Cai thién hiéu qua quang tong hop.

Bio quan cac ngudn gen (Tran Thi Dung, 2001).
2.2.3. Vai tro cac chit diéu hoa sinh truwéng

Nhitng hoa chit c¢6 kha ning diéu khién duogc sinh trudng va phat duc cua
cay trong dugc goi 1a chat kich thich sinh trudng hay chat diéu hoa sinh truong.

V61 mot luong cuc ky nho, nhung hi¢u qua v6 cung to 16n trong céc giai doan
khac nhau nhu: sy phat sinh co thé, su kich duc....Cac chat diéu hoa sinh trudng la
mot trong nhitng hod chat khong thé thiéu duoc trong doi song thyc vat. mic du cho
dén nay, co ché tac dung ctia n6 van chua duoc 1y giai rd rang.
2.2.3.1. Auxin

Lich sur phat hién ra auxin

Niam 1880, Darwin phat hién ra rang: bao 14 mam (coleoptyl) cta cy ho lta rat
nhay cam véi anh sang va éng cho rang, dinh ngon bao 14 mam 1a noi tiép nhan kich
thich ctia 4nh séng.

Paal (1919) di cat dinh bao 14 mam va dit tré lai trén chd cit nhung léch qua
mot bén va dé trong tdi. Hién twong ubn cong (hudng dong) xay ra nhu mot truong
hop chiéu sang mot chiéu. Ong két luan rang: dinh ngon di hinh thanh mot chét
kich thich sinh truéng nao d6 va anh sang xac dinh su phan bd cta chit d6 vé hai
phia ctia bao 14 mam.

Went (1928) da dat dinh ngon tach roi cuia bao 14 mam d6 1én cac ban agar dé
cac chat sinh trudng nao ddy khuyéch dai xubng agar, thi cling giy ra hién tuong
sinh truéng udn cong nhu thi nghiém cta Paal. RS rang, mot chat sinh truéng nao
day duoc tong hop trong bao 14 mam, n6 da khuyéch tan xudng agar va gy ra su
sinh truong hudng dong d6. Went goi chit d6 1a chat diéu hoa sinh truong hién nay

13 auxin.
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Nam 1934, Kogl va ctv da tdch mdt chét tir dich chiét nAm men c6 hoat chét nhu
chat sinh truong va Thimann (1935) ciing tich dugc chat nay tir nAm Rhysopus.
Ngudi ta goi chat d6 1a B - axit indolaxetic (AIA).

Tiép d6 Wightman (1977) di phat hién ra mot hop chét auxin 1a axit phenyaxetic
(APA).

Ngay nay, bang con duong hoa hoc, ngudi ta d tong hop duoc nhiéu hop chat
auxin khac nhau bao gdm: IAA (Indolacetic acid), IBA (Indolbultyric acid), NAA
(Napthtalene acetic acid), 2,4D (Dichlophenoxy acetic acid) (Vii Van Vy, 2000)

Vai tro cua auxins

Kich thich su gidn té bao, phan chia té bao (khi két hop véi cytokinin), kich
thich sy phan hoa ctia libe va mo go.

Auxin gy ra tinh huéng dong cia cdy, kich thich sy phat trién cia ré.

Uc ché sy 16n 1én caa chdi bén, tri hodn sy hoé gia cua la.

Kich thich su 16n Ién cac phﬁn cua hoa, lam cham su chin cua trai.
2.2.3.2. CytokKinin

Lich sw phat hién ra cytokinin

Niam 1913, Haberlandt trich tir t& bao nhu mé ciy ca va té bao nhu mo khoai
tdy mot chit c6 thé 1am ting su phan chia té bao nhu mé 15i.

Niam 1938, Bonner trich tir trai ddu mot chat lam ting truong té bao cia trai
nay va dugc goi la cyto.

Niam 1954, Steward va Shantz phan tich dugc trong nudc dira mot chit quan
trong 1a diphenylurea.

Nam 1955, Skoog ghi nhan khi nudi ciy mo thudc 14 va da ching to rang
nuodc dira c6 su phan bao.

Tiép d6 Miller (1959) da chiét tach chat nay. Day ciing 1a chat kich thich chi
yéu trong mdi truong nudi cdy mé & lan.

Ngay nay bang con dudng hoa hoc ngudi ta di téng hop nhiéu loai
cytokinin, cytokinin thuong gap nhat 1a: Kinetin (6 Furfuril aminopurin), BA (6-

Benzyl aminopurine). Tuy nhién, hién nay nhiéu nghién ciru sir dung TDZ (chat
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diéu hoa ting trudong thudc nhoém cytokinin) ¢ hoat tinh manh nham muc dich cam
g tao phoi vo tinh (Mai Tran Ngoc Tiéng, 2001).

Tén khoa hoc: N-benzyl-Adenine, N6-Benzyladenine, benzylaminopurine,
N-(phenylmethyl)-1H-purin-6-amine, Benzyladenine, Cytokinin B, Purin-6-amine,
N-(phenylmethyl), Verdan senescence inhibitor, 6BA.

Trong lugng phan tu: 225.25.

Cong thirc ciu tao: CyoHqNs.

Nﬁ\NH

HH / \\ N
—

\_/

Vai tro cua cytokinin

Kich thich su phan chia té bao, hinh thanh hoa.

Phé v& trang thai ngii nghi ctia hat va mot sb co quan khac.

Kich thich su ting cuong tong hop ADN va ARN trong té bao, diéu tiét qua
trinh sinh tong hop protein trong té bao
2.2.3.3. Gibberellin

lich su

Gibberellin 1a nhom phytohoocmon tht 2 dugc phat hi€n sau auxin, tir viéc
nghién ctru bénh ly “bénh lua von”.

Nam 1926, Kurosawa (Nhat ban) da thanh cong trong thi nghiém gay bénh von
nhan tao cho cay lia va ngo.

Yabuta (1934-1938) tach duoc 2 chit dudi dang tinh thé tir nAm lta von goi 1a
gibberellin A va B, nhung chua xac dinh dugc ban chit hod hoc cua chiing. Nam
1955, hai nhém nghién clru Anh va M¥ phat hién ra axit gibbellic ¢ cdy lta von va

xac dinh cong thirc hoa hoc ciia né (C19H»,0g).
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Nam 1956, West, Phiney, Radley tach dugc gibberellin tir thuc vat bac cao va
phat hi¢n trén 50 gibberellin va ki hi€u A, A,, ... As; hodc GA;, GA,, ...GAs,,
trong do As c6 hoat tinh manh nhat.

Céc gibberellin khac nhau chi yéu & vi tri nhéom —OH trong phén tir.

GA duoc tong hop ¢ trong phoi dang sinh truong, trong cac co quan dang sinh
truong khac nhau nhu 14 non, ré non, qué non...

Vai tro sinh Iy

Kich thich manh mé su sinh truong kéo dai cua than, sy vuon dai cta long cay
ho lta, anh hudng lén sy sinh truéng cac dot bién lun. St dung GA ngoai sinh dé
ciy phat trién binh thuong.

Kich thich su néy mam cua hat va ct. Kich thich su ra hoa, anh hudng dac trung
1én su ra hoa 13 sy sinh truong kéo dai va nhanh chéng ctia cum hoa.

Anh hudng su phan hoa gidi tinh: (rc ché su phat trién hoa cai va kich thich su
phat trién hoa duc.

Lam tang kich thudc cua qua, tao qua khong hat.

2.2.4. Nudi cay phat sinh phéi soma
2.2.4.1. Phoi vo tinh

Phoi vo tinh 14 cac c4 thé nhan giéng (propagules) ¢ cuc tinh, bat ngudn tir
céc té bao dinh dudng, con goi 1a t& bao soma. Ching rat giéng phoi hitu tinh
(zygotic embryo) & hinh thdi, qué trinh phat trién, va sinh 1y, nhung khong phai 1a
san pham cta sy thy tinh giita giao tir duc va giao tir cai, va vi vy khong c6 qua
trinh tai t6 hop di truyén (genetic recombination), cac phdi vo tinh c6 nodi dung di
truyén gidng hét véi cac té bao soma di sinh ra né.
2.2.4.2. Y nghia nudi cdy mé phoi vé tinh

Phoi vo tinh gitip cho cong tac vi nhan gidng va san xuat véi sd luong 16n
thuc vat béng bioreactor.

Tao hat nhan tao.

La nguyén li¢u cho vi¢c chuyén gen & thuc vat.

Mo ra nhi€u trién vong mai trong cong nghé nudi cay té€ bao.
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2.2.4.3. Sy hinh thanh phéi vo tinh

Sy hinh thanh phéi v6 tinh c6 thé qua 2 con duong: Truc tiép va gian tiép

» Phoi soma truc tiép: Puoc hinh thanh tir mot té bao hay mot nhom té bao
ma khong thong qua su hinh thanh callus

» Phoi soma gian tiép: Pugc hinh thanh cha yéu tir callus

C6 2 budc dan dén sy hinh thanh phai:
1) Su biét hoa cua té bao co kha ning phat sinh phoi.
2) Su phat trién ciia nhitng té bao phoi méi hinh thanh .

O mbi giai doan cua sy hinh thanh phoéi. Twr viéc tao md seo, nhan sinh khdi
mo seo, phét sinh phoi rdi dén tai sinh phdi déu can phai c6 méi trudong thich hop
cho mdi giai doan va quan trong nhét trong sy phat sinh phoi 13 cin phai c¢6 auxin
va nitrogen.

Sy phat trién cta phdi déu thong qua cac giai doan ctia sy hinh thanh phoi
(nhu tao phoi dang hinh cau, trai tim va thuy 16i).

Céc té bao sinh phoi thudng to, dang kich, c6 hoat dong bién dudng manh
mé, cuong do téng hop ribonucleic acid rat cao, t& bao chat dam dic, khong bao
nho, dé nhan théiy, hach nhan rat to va sdm mau, dic biét 1a cac té bao nay c6 mot
lugng 16n cac ribosom, ty thé, Iu6i ndi chdt nhd va cd vach rat day
(Hmmirato,1987; Emons,1994; Raghvan,1983;Thorpe,1988).

Khac véi té bao Eukaryote, hau hét té bao thuc vat déu c6 kha niang phat
trién thanh phdi v6i nhitng diéu kién nhat dinh.

Phéi vo tinh rat gidng phoi hiru tinh ¢ hinh théi va sinh 1y, nhung khong ¢
qua trinh tai to hop di truyén do phdi vo tinh khong phai 1a san pham cia su két hop
giao tir dyc va giao tir cai .Do d9, tit ca nhiing cdy con tai sinh bang con dudng nay
thi co vat chéat di truyén gidng hét voi cac té bao sinh dudng di sinh ra chung
(Nguyén Van Uyén, 1992). Dya vao dic tinh ndy c6 thé tao ra nhimng ca thé moi

bang cac trinh ty gene la duoc chén théng qua cac k§ thuat cong nghé sinh hoc.
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2.2.4.4. Co ché phat sinh phoi soma

Nim1979 Fujimusa va Komamine nhan thiy: Trong giai doan dau cia tién
trinh phat sinh phoi trong hé thdng nudi cdy thi qua trinh phat sinh phdi trai qua 4
pha: 0; 1; 2 va 3.

O pha 0 nhitng té bao don (giai doan 0) hinh thanh nhitng cum té bao c6 kha
nang phat sinh phoi (giai doan 1) trén méi trudng cd auxin. Trong sudt giai doan
nay, nhitng cum té bao hinh thanh tir nhitng t& bao don c6 kha ning tao phdi khi
moi trudng nudi cdy khong c6 auxin, dé hinh thanh nhitng cum té bao giai doan 1.

Sau d6, pha 1 xuét hién khi cdy chuyén nhitng cum té bao giai doan 1 qua
moi trudng khong c6 auxin. Trong sudt pha 1, nhitng cym té bao ting sinh cham va
dudong nhu khong biét hoa.

Sau pha 1, su phan bao xudt hién nhanh trén mot phén cua nhiing cum té bao,
dan dén viéc hinh thanh nhitng té bao phéi hinh cau .Pha nay dwoc goi 1a pha 2.

Pha tiép theo sau, ha 3, cdy con in vitro phat trién tir nhitng phoi hinh cau
qua phoi hinh tim va phdi hinh thay 161 .
2.2.4.5. Cac loai phoi

Phoi hinh ciu.
Phéi hinh tim.
Phoi thuy 16i.

Phoi 1a mam.

Hinh cdu Hinh tim Hinh thuy loi  Hinh la

Hinh 2.4: Cac loai phé6i soma.
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2.2.4.6. Cac kiéu phat sinh phdi soma
Sy phdt sinh phéi soma bat dinh
Céc phoi v tinh ¢ thé phat trién tir cac té bao hay cac mo seo ¢6 lién quan
ctia mot s6 loai thuc vat nhiét d6i. Cac phoi bat dinh c6 thé duge tao truc tiép tir té
bao don trén bé mat cua phoi non hodc gian tiép tir bé mit ctua phdi non nay.
Phuong phap nay duogc st dung trong chuong trinh di truyén cai tao giéng, ching
han nhu: ctru cac phoi bi chét non do lai tao.
Sw phat sinh da phoi vo tinh
Hién tugng nay xdy ra khi nuéi cdy cac noan non cua thyc vat hat tran. Céc
khéi mé c6 kha ning tao phoi cao, khi duge cdy chuyén sang moi trudng méi sé
phat trién va ting trudng thanh phoi. M6 c¢6 kha ning phat trién thanh phoi co thé
dugc phan biét véi mo khong co kha ning phat trién thanh phéi do mau tring cia
phoi va hoa dé khi nhuém bang acetocarmine. Dudi anh dén tir ngoai cac té bao
phoi c6 thé phat huynh quang mau xanh 14 cay.
Sw phat sinh phoi soma do cam ung
Hién tuong nay do sy nudi cdy 10ng cac t& bao va md seo sau khi cac mo nay
chiu cac xu ly dac biét dem lai sy cam ing kha ndng tao phoi. Nguoi ta da thyc hién
nhiéu nghién ctru trén nhiéu loai thuc vat ¢ cac diéu kién nudi cay khac nhau dé
quan sat kha nidng tao thanh mo seo.
2.2.5. Nhitng nhén t6 anh hwéng dén sy hinh thanh phéi vé tinh
Sy hinh thanh phéi soma phai trai qua mét céng doan twong ddi dai va né
chiu tac dong ciia nhiéu nhan té nhu: miu cdy, cac thanh phan trong mdi trudng
nudi cay, thao tac, k¥ thuat trén mau cdy, thoi gian xt Iy mau, cuong d6 anh sang. ..
2.2.5.1. Miu ciy
Moi loai mau cdy c6 kha ning cam g tao phdi khac nhau. Thudng nhiing
té bao con non cd kha ning tao phéi vo tinh nhanh va tét hon. Tuy muc dich nudi
céy ma chon lya cac bd phan, cac giai doan phat trién cua cay tréng cho phu hop.
Dbi v6i viee nudi cay tao phoi Asparagus officinalis,lilium thi chdi dinh, cudng 14,
16ng than mam, phoi chua trudng thanh 1a thich hop nhét, con nhimg bo phan khac
thi hiéu qua tao phéi rat thip (Hisato Kunitake 1998) hay loai mét 14 mam doi hoi
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mau cy phai & mot giai doan cu thé nao dé cua hop tir phdi non thi méi hinh thanh
mo seo tir do tao phoi vo tinh .
2.2.5.2. Mdi trudng nudi ciy

Moi truong thich hop nhat cho viée nudi cay 1a MS. Vi méi trudng niy co
chtra ham luong nitrate va ammonia cao. Ti 1¢ giita mudi nitrat va ammonia trong
moi trudng rat quan trong trong viéc cam tng tao phoi (Niedz,1993-1994). Khi méi
truong dinh dudng khong thich hop, phdi non co thé ngimg sinh trudng va co thé
chét hay tao mé seco khong biét hoa hay nidy mam khi chua chinh thuin thuc.
Polyamine trong méi trudng dinh dudng cé hiéu qua kich thich dén viéc hinh thanh
phoi vo tinh (Minocha va minocha, 1995). Ngoai ra ham luong cac hop chét hitu co
khac nhu : nuéc dira, duong, glutamine, casein, tinh chat mach nha, photphat,
amino acid...c6 anh hudng rat 16n dén sy hinh thanh phoi.
2.2.5.3. Nguon cacbohydrate

Puoc cung cap chu yéu tir Sucrose ngoai ra con tir: galactose, lactose,
maltose, glucose va fructose. Py 1a ngudn cung cip nang luong chinh cho viéc
nudi cay té bao trong diéu kién vo trang. Sy két hop nhitng chét trén v6i Sucrose da
day manh su cam ung tao phdi ciing nhu su phat sinh hinh thai binh thuong cta
phoi .
2.2.5.4. Chat diéu hoa ting truéng

Chia lam 5 nhom: auxin, cytokinin, acid dapscisic, gibberellin, ethylen. N6
c6 vai trd rat quan trong trong qué trinh nudi cdy mot ddi tuong nao d6. Pbi véi qua
trinh tao phdi vo tinh, né gitt mot vi tri rit quan trong trong viéc cam tng tao phdi
va mdi chat diéu hoa ting trudng thi lai c6 nhirng tic dung 1én viéc tao phoi khac
nhau trén nhiing loai thuc vat khac nhau, va ¢ nhiing néng dd khac nhau, diéu do
cho thay c¢6 3 kiéu anh hudng ctia chat diéu hoa tang truong d6i voi phoi:

» Su hién dién cua chit didu hoa ting trudng 13 can thiét trong tat ca
céc giai doan phat trién ciia phoi.
» Chit diéu hoa ting truong can thiét trong giai doan cam Gng, tuy
nhién, sang dén giai doan phat trién cao hon thi cac chat diéu hoa nay can

phai duoc loai bo.
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» Su hinh thanh phoi vo tinh chi xuét hién khi c6 su c6 mit cia chét
diéu hoa ting trudng, nhung khi phéi vo tinh phat trién sau giai doan hinh

cau thi sy c6 mat cta cac chit diéu hoa khong con tac dung nira .

Chat diéu hoa ting trudng 13 auxin thuong 13 2,4-D va NAA dugc st dung
hon 50% va 25% truong hop cam Ung tao phdi (Evans va cong sy ,1983; Litz va
Gray,1992). Té bao phat sinh phoi c6 thé hinh thanh tir t& bao binh thudng duoc
nudi cdy trén moi trudng cd auxin va cod thé khong cé cytokinin. Trong trudng hop,
lwong cytokinin ¢ sin trong té bao cao thuong di d6i voi sy phat sinh phoi thap
nhu & cdy pennisetum purpureum, dactylis glomerata...(Rajasekaran etal 1987 :
Wenck etal, 1988) auxin thuong thuc diy nhanh sy phan chia té bao va thudng tao
té bao xop (Evans etal, 1981). Khi mot té bao hay mot cum té bao duoc tach riéng
biét, sy c6 mat cuia auxin gitp cho sy hinh thanh cac té bao c6 tinh chit phan cuc,
su phan cuc nay di d6i véi su phan hoa té bao (Brawley etal,1984; Nomura va
Komamine, 1986; Gorst etal, 1987; Rathore, 1988; Timmers, 1989). Khi mot té bao
phéi dugc thu nhan, sy ¢c6 mat cia auxin s€ gay ton hai dén su phat trién binh
thudng cua té bao phoi soma (Halperin va Wetherell, 1964).

Cytokinin cling c6 nhitng tic dung twong ddi 1én sy hinh thanh phéi, nhung
né khong cé nhirng tac dung dang ké. Mic du vay, su két hop cua ca auxin va
cytokinin cho théy nhiéu thuan loi dé dat duge hiéu qua cam Ung phoi tdi da trén
mot sb loai (Cruz va cong su, 1990; Nishi, 1997). Tuy nhién hién nay, da c6 nhiéu
nghién ctru st dung TDZ, chat diéu hoa ting trudng thudc nhom cytokinin, nham
muc dich cam ng tao phoéi vo tinh & mot s6 thuc vat hai 14 mam (Murthy va cdng
su ,1998). Vi vay trong nhirng nim gan day viéc str dung TDZ d3 trd nén pho bién.

Moi truong khong c6 hormone thudng duoc st dung cho w phat trién cua
phoi vo tinh tir dang hinh cau cho tdi khi phat trién thanh cay con. P6i khi, nhiing
ndng d6 thip ctia hormone trong méi trudng can cho sy biéu hién hoidc cho moi
truong can cho su phat trién thi c6 thé c6 1gi, tham chi 1a bat budc phai c6, tuy theo
loai, dé kich thich sy phat trién binh thuong ctia phoi.

Tém lai, dé cam ung tao mot cAu trac ludng cuc can phai ¢o tin hi¢u cua mot

loai hormone. Nguogc lai, dé cam Ung tao co quan thi phai c¢6 2 tin hi¢u hormone
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khéc nhau :Pau tién 1a tao choi, sau d6 tao ré, si dung hai moi truong khéac nhau.
Dé nhiing té bao phdi phat trién binh thudng thanh nhiing ciy con thi cAn mot moi
truong khac, c6 hoac khong c6 hormone
2.2.5.5. Sw twong quan giira d9 tudi ciia miu ciy va sucrose

Do tudi hay giai doan ctia mau cdy 13 mot yéu td rit quan trong trong sy hinh
thanh phéi. Tuy thudc vao loai mau cdy cling nhu giai doan phat trién ma sir dung
loai méi truong nudi cdy cho phit hop. Nam 1987 Thompson va Thorpe di xac dinh
anh huong cua chét kich thich ting trudng khac nhau dén cac loai mé khac nhau thi
phu thuéc nhiéu vao ndng do sucrose cé trong mdi truong nudi cay. Nong do
sucrose cao (4-6%) dugc b sung & giai doan cam tng va phat trién cta phoi thi rat
0 loi cho viéc tao phoi & mot s6 loai thuc vat.
2.2.5.6. Nong dd ciia méi truong

Hau hét cac nghién ciru tao phdi trén moi truong MS déu cho hiéu qua tao
phoi cao. Nong d6 moi trudng cang lodng thi kha ning tao phoi cang kém.
2.2.5.7. Trang thai vat ly ciia moi trueong

Sy tao thanh phdi vo tinh thuong dugc cam Gng trén moi truong ban ran. Tuy

nhién, trang thai ctia moi truong (ban ran hay long) thi rat quan trong trong viéc duy
tri va 1am tang cudng su phat trién cua phoi vo tinh. Sy cam ung tao phdi vo tinh
ctia Gossypium klotzschiapum trén méi trudng MS long c6 bd sung vitamin B, c6
chtra cac chét diéu hoa ting truong cho thiy dat hiéu qua cao (Yugiang Sun va cong
su , 2003) & Lilium longiflorum, két qua twong tu ciing dugc phat hién. (Tripulato
va cong su, 1997; Duong Tan Nhut va cong su,2002)
2.2.5.8. Kiéu gene

Mot van dé thuong gip trong cam tng tao phoi nira 1a sy phu thudc rat 16n
vao loai cay trong va kiéu gene. Kiéu gene c6 mot anh hudng to 16n trong viée cam
ung tao phoi cua hau hét cac loai thuc vat. Khong phai tat ca cac thuc vat déu co
kha ning cam tng tao phdi. Di voi nhiing cdy ty thu phan, nhitng giéng cay khac
nhau thi kha ning phat sinh phoi v6 tinh ciing c6 thé khac nhau. Pi co cac thi
nghiém khac nhau tién hanh trén cac loai ¢ kiéu gene khac nhau dé khao sat kha

nang hinh thanh phéi vo tinh. Chang han nhu & ciy Asparagus, ngudi ta d3 quan sat
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kha ning tao phdi vo tinh trén cac giéng co kiéu gene khac nhau (Hisato va
Masahiro, 1998). Delbreil va Julien (1994) da mo6 ta nhitng khac bi¢t quan sat dugc
tir tAn sudt tao phoi tir chdi dinh cia 12 gidng Asparagus co cac kiéu gene khac
nhau. Nhirng khac biét vé tin suét hinh thanh phoi ¢ cac loai da boi (ludng boi ,ti
boi) cling da dugc phat hién (Kunitake va cong sy, 1992). Haensch va cong su
(1996) d3 quan sat kha ning hinh thanh phéi vo tinh va tai sinh ciy & nhitng gidng
Lilium c6 kiéu gene khéac nhau.

2.2.5.9. Cwong d6 chiéu sang

Céc nhan t6 khac trong méi trudng nudi cdy nhu 13 cudng do anh sang ciing
c6 anh huong dén viée cam ung tao thanh phoi vo tinh. Cac nghién ctru ciing dd bao
céo vé nhiing anh huong khac nhau ciia ché do sang va t6i. Nhin chung, ché do toi
d3 cho thiy c6 nhitng anh hudng tot hon trong giai doan cam tmg.0 mot sb loai
thuc vat sy cam tng can c6 nhimng diéu kién U trong toi. Nhitng diéu kién trong tdi
c¢6 thé dugc tao bang cach bao mdi trudng nudi cdy bang nhimng tim nhom mong
hodc dat chiing trong hop carton.

2.2.6. Nhirng van dé thuwong giip trong qua trinh phat sinh phdi vo tinh
Sy xuét hién nhirng phoi di thudng .

Céc 14 mam c6 thé bi xodn lai, md phan sinh chdi ¢ thé ¢6 hinh dang khong
binh thuong hodc c6 thé thiéu nhitng trudng hop nidy cin phai c6 nhimg thao tac
phu dé thuc déy su xuat hién binh thuong va su phat trién cua phoi bﬁng cach su
dung nodng d6 tir thip dén vira phai cac chat diéu hoa ting trudng trong méi trudng.

Nhitng thuc vat duoc tai sinh tir nudi cdy mé seo va huyén phu té bao co thé
bi bién di vé hinh thai hoic bién di & phan sinh dudng.

Mot diéu dang chi y nita 1a su phat sinh phoi vo tinh va sy phét sinh co quan
thi khong loai trir. Vi du, ¢ 3 14 c6 thé dugc phat sinh tir phoi v6 tinh (Phillips va
Collins, 1984). Tuy nhién khi nudi cdy trén moi trudng thuan loi cho sy phat trién
choi thi cling tao ra phoi vo tinh. Sau do6, nudi céy trén moi truong thuan loi cho su
nhan 1én cua chdi thi da tao ra nhidu ciy tai sinh hon so v&i khi nuéi cay binh

thuong.
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Vi vay, nhitng phuong phap cho phat sinh phdi 1am tai sinh co quan duoc két
hop dé 1am t6i vu hoa kha nang tai sinh cdy. That thi vi khi trén cung méi truong
thuan loi cho sy phét trién sinh cuc chdi ciia nhitng phoi vo tinh ciing 1a méi truong
thich hop dé tai sinh nhitng hop tir phdi lai khac loai. Tir d6 cho thiy dd c6 mot vai
dic diém tuong tu giira phoi hop tir va phoi vo tinh .

2.3. Nudi ciy mé ciy mit

Rao et al., (1981) 1a ngudi dau tién nudi cay chdi dinh cay mit tir cy mit da
truong thanh. Nubi cdy trén méi truong ban rin MS (1962) c6 bd sung IAA, NAA,
va 2iP, tac gia thu duoc nhiéu chdi khi nudi cdy dot than va chdi ngon non cia ciy
tir hat. Amin (1987) nudi cdy chdi ngon non ctia ciy mit truong thanh (30 tudi) va
thu dugc nhiéu chdi phat sinh. Cum choi thudng tao mo seo & ngay vét cat khi moi
truong nudi cdy giau cytokinin (Rao et al., 1981; Amin, 1987). Amin (1987) qua
thuc nghiém cho théy rﬁng, cO 2 loai mo6 se¢o hinh thanh khi nudi céy chdi non cuia
ciy truong thanh trén méi truong MS (1962). Té bao mé seo xdp cb co cu td chirc
khong nhat dinh va c6 doi séng ngan. Té biao mo seo cling hinh thanh ngay vét cat
va co thé cdy truyén, khdi mo seo nay co thé tai sinh khi nudi cdy trén méi trudong
c6 bo sung BA va NAA. Cdy mit in vitro tao bo ré hoan chinh khi nudi ciy trén moi
truong MS (1962) c6 b sung BA (0,5ppm) va NAA (0,1ppm).

Rao et al., (1981) cho biét rang c6 kha ning tai sinh mé seo thanh cay hoan
chinh khi mo seo tao dugc qua nudi cay chdi non cay truong thanh. Cac bd phan
cia mau nudi cdy déu co kha ning hinh thanh mé seo (14, chdi, ré) nhung mé sco
hinh thanh tir than chdi thi ¢6 hiéu sudt tai sinh cao tao thanh chdi khi nudi cy trén
mdi truong MS + BA(2ppm) + IBA hay NAA(1ppm). Rahman (1987) nhan thiy
rang khi phdi hop cytokinin va auxin thi khong c6 kha nang tai sinh mo seo tir nudi
ciy dbt than, va diéu nay duoc ghi nhan trén hau hét cac vat liéu nudi cay. Nhung
kha ning tai sinh mo seo tir viéc nudi cay chdi ngon cay con non (Rao et al., 1981)
va cdy truong thanh (Amin, 1987) chimg minh rang c6 kha ning tai sinh chdi qua

nudi cady mo seo.
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Nghién ctru van dung dic diém sinh 1y cdy mit qua nhan giéng vo tinh in
Vitro hay bang phoi vo tinh chua thanh céng va con dang tiép tuc nghién ciru va

hoan thién.
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Chuong 3
VAT LIEU VA PHUONG PHAP THI NGHIEM

3.1. Vat liéu
3.1.1. MAu nudi ciy
Chdi ciy mit in vitro sin c6, dugc nudi ciy trong phong thi nghiém.
3.1.2. Thiét bi
+ Tu sdy, ndi hip vo trung, ti lanh, may cit nuéce, pipet, dng dong....cAn hoa
chat, bé rira chai lo, dung cu bang thay tinh (chai thuy tinh, dng nghiém....)
+ Tu cdy vo tring
+ Gia va ban dé mai truong
+ Moi truong
+ Céc dung cuy trong thao tac cy: kéo, ben, dng thity tinh, dén con, dia nhom
duong kinh 20cm, cdc...
+ Céc gia c6 tang dé binh hodc dng nghiém nudi cay.
+ Céc gia dugc lap dén 6ng (anh sang tring) dé chiéu sang.
+ Trong phong can co may moc kiém tra chinh x4c: nhiét do, anh sang, do
am, may diéu hoa nhiét do.
+ Phong nudi toi dung dé nudi mo seo va cac xu 1y dic biét. Gidng phong
sang nhung khong c6 dén, can che bén ngoai bang vai len hodc bit kin.
3.1.3. Hoa chit
+ Agar
+ Nudc dura (cw)
+ Cac chat kich thich ting truong: auxin, kinitine, NAA
+ Glutamine, moi trudng MS, sucrose.
+ Vitamine
+ Fe-EDTA

+ Micro
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+ Thanh phan cia méi trudng MS (Murashige va Skoog, 1962):
MURASHIGE & SKOOG (1962)

Khoang da luong (mg/l)
NH;NO; 1650
KNO; 1900
KH,PO, 170
MgS0O,.7H,0 370
CaCl,.2H,0 440
Khoang vi lugng (mg/l)
MnS0O,.4H,0 22,300
H3;BO; 6,200
ZnS0,4.4H,0 8,600
KI 0,830
Na,M00,.2H,0 0,250
CuS0,4.5H,0 0.025
CoCl,.6H,0 0.025
Vitamins (mg/l)
Glycine 2,0
Pirydoxine (Bs) 0,5
Meso-inositol 100,0
Acid nicotinic (pp) 0,5
Thiamin.HCI (B,) 0,1
Fe-EDTA (mg/l)
Na,EDTA 37,3
FeSO,.7H,0 27,8

Pé thuén tién, méi trudng nuoi céy duoc pha tir cdc dung dich me duoc
chuén bi: khoang da luong (micro), khoang vi lugng (micro), vitamin, Fe-EDTA.
Thé tich méi trudng nudi cdy: mdi binh tam giac ¢ chira 50 ml moi trudong

dugc khir trung trong ndi hap autoclave & nhiét d6 120°C trong 25 phut.
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3.1.4. Piéu kién nudi ciy

Cuong do anh sang phong nudi cdy: 3000 Lux

Nhiét d6 phong sang: 28°C + 2°C

D6 4m phong sang: 60-75%

Quang ky: 8 gio chiéu sang trong mot ngay.

3.2. B6 tri thi nghiém

Céc thi nghiém duoc bé tri hoan toan ngau nhién, mdi nghiém thirc 3 1an lap
lai, mdi lan cay 3 binh.
3.2.1. Thi nghiém 1: Anh huwéng ciia méi trudng nudi cdy dén phat sinh té bao
soma

Thi nghiém duoc bé tri hoan toan ngiu nhién, gébm 3 nghiém thirc, mdi
nghiém thtc 3 1an lap lai, mdi 1an 1ap lai v6i 5 mau cdy: Thanh phan méi truong
nhu bang 3.1.

Muc dich thi nghiém nay 1 tim mdi trudng thich hop dé nudi cdy phat sinh
té bao soma, tao nguff)n vat liéu ban dau dé sir dung cho cac thi nghiém tiép theo.
M4u nudi cdy 1a mau than, 13, cdy mit. Cach thic 1y mau 1a cit cac mau than, 14
vé6i kich thude khoang 1-1,5¢m, cho vao cac moi trudng khac nhau, mdi mau cho
vao cac nghiém thirc khac nhau. Trong thi nghiém nay cé st dung moi truong co
ban MS c6 bd sung BA, NAA.

Bang 3.1: Thanh phan mdi truong nudi cay phat sinh té bao soma

Nghiém Thanh phan mai trudng
thirc Khoéng BA (mg/l) NAA (mg/l) CW (%) Duong(g)
1.1 MS 1 3 10 30
1.2 MS 1 5 10 30
1.3 MS 1 1 10 30

Chi ti€u theo doi sau 15 ngay.
Ti 18 tao té bao soma: (%)

Kich thudc trung binh: (mm)
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3.2.2. Thi nghiém 2: Anh hwéng ciia loai miu nudi cAy dén phat sinh té bao
soma

Thi nghiém dugc bd tri hoan toan ngdu nhién, gébm 2 nghiém thirc, mdi
nghiém thtrc 3 1an lap lai, mdi 1an ldp lai 5 mau cay.

Mau cdy: 14, than.

Céch thirc 1dy mAu: cat mau than,1a (1-1,5cm) co san trong phong thi nghiém,
trong diéu kién vo tring mau, nudi trong moi trudong nudi cay.

Muc dich cta thi nghiém nay nham xac dinh loai miu cy nao cho ti 1¢ phat
sinh té bao soma tot nhat. Loai mau nao s& dugc chon cho thi nghi¢ém tiép theo. Mo1
truong duoc sir dung cho thi nghiém nay c6 thanh phan cic chat giéng véi moi
truong trong thi nghiém 1.

Bang 3.2: Loai mau va thanh phan mai truong nudi cay

Nghiém thtrc Mau nudi cay Thanh phan mai truong
2.1 La MS + BA (1) + NAA (5) + CW (10%) +
2.2 Than Duong (30 g)

Chi tiéu theo doi sau 15 ngay.
Ti 16 tao té bao soma: (%)
Kich thudc trung binh: (mm)
3.2.3. Thi nghiém 3: Anh hwéng ciia méi trudong nudi ciy dén ting sinh khoi té
bao soma.
Thi nghiém duoc bé tri hoan toan ngiu nhién, gdbm 3 nghiém thirc, mdi
nghi¢m thire lap lai 3 1an, mdi lan g6m 5 mau céy.
Mau ciy: té bio soma & thi nghiém 1.
Muc dich cua thi nghiém nay 1a tim méi trudng thich hop nhét lam ting sinh
khéi té bao soma di dugc nudi cdy phat sinh & thi nghiém 1. Méi truong duogc st
dung cho thi nghiém nay cé thanh phan cac chat kich thich sinh truong gidng voi

moi trudng thi nghiém 1, nhung ndng d6 cac chat nay duoc ting 1én.
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Bang 3.3: Thanh phan madi trudng nudi cay tiang sinh khdi té bao soma

Nghiém Thanh phan mai truong
thirc Khoéng BA Ki NAA CwW Duong
(mg/l) — (mg/l)  (mg/l) (%) (9)
3.1 MS 1 0 5 10 30
3.2 MS 0 0 5 10 30
3.3 MS 0 1 5 10 30

Chi tiéu theo doi sau 30 ngay

Khéi luong trung binh ban dau: (g)

Khéi luong trung binh sau khi ciy truyén: (g)

Khéi luong trung binh ting sinh khbi: (g)

3.2.4. Thi nghiém 4: Nubi ciy té bao soma trén méi truong léng

Thanh phan méi truong nhu bang 3.4.

Cay mot lugng xac dinh (1g) vao cac moi truong 1ong rdi dit trén may lac,
v6i toc d6 may 1a 80 vong/phut. Xac dinh méi trudng nudi cdy 1ong tot nhat. Sau
do, tiép tuc can cac khdi lugng khac nhau (1g, 2g, 3g) cdy vao moi truong tot nhat
d3 duoc xac dinh, dé xac dinh khdi luong, mat do phat trién t6t nhat.

Bang 3.4: Thanh phan méi trudng nudi cdy 1ong

Nghiém Thanh phan mdi truong
thirc Khoang BA (mg/l) NAA CwW buong (g)
(mg/l) (%)
4.1 MS 1 3 10 30
4.2 MS 1 5 10 30
4.3 MS 1 1 10 30

Muc dich thi nghiém: tim méi truong 16ng thich hop nhat cho sy ting sinh
khéi cuia té bio soma

Chi ti€u theo doi sau 15 ngay



34

Mat do té bao sau 15 ngay nudi cay: (t& bao/ml) (x 10 °)
3.2.5. Thi nghiém 5: Tai sinh té bao soma

Mo seo di dugc lam tang sinh khéi va c6 kha niang tao nhiéu chdi. Kha ning
nay phu thudc vao s lan cdy chuyén ma cac chét trong mau khong c6 kha ning
téng hop trong thoi gian dai (Gautheret, 1966) va sy hinh thanh t& bao xbp
(Thorpe). Nhitng mo6 seo cing khong c6 su phat sinh phoi va phan hoa co quan nén
dugc dung 1am nguyén liéu nudi cay té bao don.

Thi nghiém dudc bd tri hoan toan ngiu nhién, gdbm 4 nghiém thirc, mdi
nghiém thirc c6 3 lan 1ap lai.

Mau cay: té bao mé seo & thi nghiém 3.

Moi trudng nudi cdy & bang 3.5.

Bang 3.5 Thanh phan méi truong tai sinh té bao soma

Nghiém Thanh phan méi truong
thirc Khoang BA (mg/l) NAA (mg/l) CW (%) Duong(g)
51 MS 2,5 0,5 0 30
5.2 MS 2,5 0 0 30
53 MS 2,5 0,5 10 30
5.4 MS 2,5 0 10 30

Muc dich thi nghiém: tim méi trudng tét nhat cho sy hinh thanh choi, xac
dinh loai mau tot nhat cho viéc tai sinh té bao soma.

Chi ti€u theo doi sau 30 ngay

S6 cum tai sinh/ binh

SO choi/cum
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3.2.6. Thi nghiém 6: Nhén chdi ciy mit
Mau sau khi tai sinh duoc chuyén qua moéi truong thich hop nhiam ting sb
chdi trong mot cum phoi ban ddu. MAu con non va chira nhiéu dinh dudng, c6 nhu
moé phan sinh cho kha ning tao chdi cao.
Thi nghiém dudc bd tri hoan toan ngiu nhién, gébm 3 nghiém thirc, moi
nghi¢m thuce lap lai 3 lan.
Mau cay: cum chdi tai sinh & thi nghiém 5.
MOoi truong nudi cay: ¢ bang 3.6

Bang 3.6: Nhan chdi ciy mit

Nghiém Thanh phan mdi truong
thtc  Khoang BA (mg/l) PVP (mg) NAA (mg/l) CW (%) bDuong (g)
6.1 MS 3 200 0,2 10 30
6.2 MS 3 0 0 10 30
6.3 MS 3 0 0 10 30

Muc dich thi nghiém: tim moi trudong tdt nhat cho sy nhan chdi va tao ra
nhing choi tot nhat tir mo seo cdy mit.

Chi tiéu theo doi sau 30 ngay

S6 chdi trung binh/cum

Chiéu cao chdi: (mm)
3.2.7. Thi nghiém 7: Nudi cdy phat sinh ré

Thi nghiém duoc bé tri hoan toan ngiu nhién, gom 3 nghiém thirc, mdi
nghiém thire lap lai 3 1an, mdi 1an lap lai gdm 5 mu cay.

Mau thi nghiém: st dung miu trong thi nghiém 6, nhiing chdi phét trién
manh c6 chiéu cao 4-6 cm, duong kinh 16n, 14 phat trién méi duoc chon dé nudi ciy
kich thich tao ré.Auxin can thiét cho su tao ré, thuong ding IBA hay IBA + NAA.

Moi truong nudi cay: nhu ¢ bang 3.7.
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Bang 3.7 Thanh phan mdi truong nudi cdy phat sinh ré

Nghiém Thanh phan mai truong
thirc Khoéng BA IAA IBA CW Duong
(mg/l) — (mg/l)  (mg/l) (%) (9)
7.1 MS 0 1 1 10 30
7.2 MS 0 2 1 10 30
7.3 WPM 0,1 0 5 10 30

Muyc dich thi nghiém: x4c dinh méi trudng tot nhat cho sy phat sinh ré.

Chi ti€u theo doi sau 45 ngay

Ti 1& phat sinh ré:(%)

Chiéu dai ré: (mm)
3.3. Phwong phap xir ly sé liéu

Két qua

Khi xtr 1y thong ké s6 lidu cta cac chi tiéu, 1a sir dung céc tri trung binh cua
tung lan 1ap lai.

Phéan tich ANOVA, sau d6 kiém tra trac nghiém phan han bang tric nghiém
LSD hoic tric nghiém Duncan’s cho ting chi tiéu cta thi nghiém, v6i mirc x4c sut
¢ y nghia p= 0,05 hodc p= 0,01. Cac so liéu thé hién trong bang 13 cac gia tri trung
binh cua 3 1an lip lai, sau khi xtr Iy thong ké ¢ dugc.

S6 liéu thu thap duoc xu ly théng ké trén phﬁn mém MstatC, Excel
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Chuong 4
KET QUA VA THAO LUAN

4.1. Thi nghi¢m 1: Anh hwéng clia méi trwdong nudi cay dén phat sinh té bao
soma (sau 15 ngay nudi cy)

Nhan xét :

Tir két qua 4.1a cho thdy

V& ti 16 té bao soma: giita cac nghiém thtrc c6 su khac biét c6 ¥ nghia vé
mat théng ké & mirc: P = 0,05

Vé kich thuéc trung binh: giita cac nghiém thirc c6 su khac biét co ¥ nghia
vé mat thong ké véi mirc: P = 0,05

Qua bang thoi gian tao phdi cho thay: thoi gian tao phdi ciia mau 14 sdm hon
so v6&i mau than.

Qua qud trinh thi nghiém cho thdy:

Két qua tat ca cac nghiém thuc thi nghiém diéu phat sinh té bao soma.

O nghiém thirc 1.2: BA (Img/l) + NAA (5mg/l) co ti 1& phat sinh té bao
soma cao nhat, t& bao soma c6 tdc do phat trién nhanh nhat va kich thude cling 16n
nhat. M6 seo tot, c6 mau vang ngay vét cat. Mo seo cang vé sau cang chuyén sang
mau den.

O nghiém thtc 1.1: BA (Img/l) +NAA (3mg/l) md seo phat trién twong ddi
t6t, nhung it hon nghiém thirc 1.2. M6 seo ¢ mau trang, xdp, hoi nga vang. M6 seo
cang vé sau cling c6 mau den.

Nghiém thtrc 1.3: mo6 seo 1én kha chdm va nhd hon so v&1 nghiém thirc khéc.

Cytokinin 14 nhimg chat ma khi két hop véi auxin sé kich thich sy phan chia
té bao trong cdy va khi tuong tic v4i auxin sé& din téi su biét hoa cac té bao. BA
thudc nhoém cytokinin tong hop. Su co6 mit cua cytokinin trong méi trudng quyét
dinh su phan chia hay phan hod cua té bao trong méi trudng nudi ciy. Tuy nhién,
hiéu qua kich thich sy phan chia té bao nay duogc ting cuong néu bd sung thém

auxin vao moi trudong nudi cay.
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Bang 4.1a: Anh hudng ctia méi trudng nudi cdy dén phat sinh té bao soma

(sau 15 ngay nudi cay)

Nghiém thirc Ti 18 tao té bao soma (%) Kich thudc trung binh (mm)
La Théan La Théan
1.1 37,80b 43,33b 5,38b 8,5b
1.2 62,95a 73,33a 7,53a 12,33a
1.3 24,09¢ 30,00b 4,67b 7,17b
CV % 13,89 15,25 8,73 11,43
LSD g5 11,55 14,89 1,028 2,132

Bang 4.1b: Thoi gian phat sinh té bao soma.

Nghiém Mau Thoi gian (ngay)

thirc 7 8 9 10 11 12 13 14 15

1.1 La - - - + + + + + +
Than - - - - - + + + +

1.2 La - - - + + + + + +
Than - - - - + + + + +

1.3 La - - - + + + + + +

Than - - - - - - + + +
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Hinh 4.1 T¢ bao soma cAy mit phat sinh trén mdi trwong nudi ciy (MS + BA (1
mg/l) + NAA (5 mg/l) + CW (10 %) + Dwong (30 g))

(A): Mau l4

(B): Mau than
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4.2. Thi nghi¢ém 2: Anh huéng ciia miu nudi ciy dén phit sinh té bao soma

Nhan xét:

Tir bang 4.2 cho thdy

Giira cac nghiém thirc ¢ su khac biét c6 ¥ nghia vé& mit thong ké v6i mirc
x4c suat P = 0,05

Qua qud trinh thi nghiém nhdn thdy

Mau than c6 su ting nhanh vé ty 1& va kich thudc khbi mé seo hon so véi
mau la.

Viy, mau nudi cay tir than s& cho két qua nghién ctru cao hon so véi miu 1a.
Do dé, trong nhitng thi nghiém tiép theo sé& str dung mau than nhiéu hon.

Bang 4.2: Anh hudng clia mau nudi cdy dén phat sinh té bao soma

Mau Kha ning phat sinh té bao soma
Ty 1¢ tao té bao soma (%) Kich thudc trung binh (mm)
La 63,33b 7,33b
Than 73,33a 12,33a
CV % 15,00 11,33

LSD ¢,05 13,32 1,49
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4.3. Thi nghi¢m 3: Anh hwéng ciia mdi trudng nudi cay dén ciy chuyén té bao
(trén agar)

Sau khi mo seo hinh thanh, mé seo duoc ciy chuyén. Méi trudng cay chuyén
cling c6 chét sinh truéng nhung voi ndng do giam hon so véi moi trudng tao phoi.
Thoi gian giita 2 1an cdy chuyén 1a 30 ngay. Mo seo cdy chuyén cang nhiéu 1an kha
nang tai sinh cang giam.

Bang 4.3 Anh hudng ctia méi trudng nudi cdy dén ciy chuyén té bao soma

(trén agar).

Nghiém Khoi luong trung  Khdi luong sau 30 Sinh khoi ting 1én (g)
thirc binh ban dau (g) ngay cdy chuyén (g)

La Than La Than La Than

3.1 1,03 2,43 1,72a 2,98a 0,63a 0,54a
3.2 1,03 2,40 1,32¢c 2,54c 0,29 0,28b
3.3 1,13 2,43 1,51b 2,81b 0,42b 0,40ab
CV % 4,00 2,30 16,94 15,57
LSDg 05 0,1264 0,1264 0,1548 0,1264

Nhan xét:

Qua bang 4.3 ta thdy:

Céc nghiém thirc c6 sy khac biét c6 ¥ nghia vé mit thong ké voi muc xac
suat P = 0,05

Qua qud trinh thi nghiém ta thdy:

Ca 2 miu 14 va than diéu phat trién tot & nghiém thie 3.1, khéi lugng ting
truong té bao & nghiém thirc nay 1a nhiéu nhat.

Mo seo duoc cdy chuyén va theo ddi nhiéu 1an ciy chuyén tiép theo ciing
diéu thu dugc két qua twong tu, nhung sau mot thoi gian phét trién, mo bat dau
cimg va den. Nhing mé nay di dugc thir nghiém tai sinh va ciy truyén thi thiy
khong c6 kha nang tai sinh, mo ciing giam sy phat trién khi cay chuyén.

Két qua thuc nghiém cho thiy, nghiém thic 3.1 véi sy két hop cua cytokinin

va auxin véi ti 1& phu hop da kich thich sy phat trién va biét hod té bao soma.
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Hinh 4.2 Té bao soma ciy mit ting sinh khdi trén mdi trwdng nudi cay
(MS + BA(Img/l) + NAA(5mg/l) + CW(10%) + Duong(30g))
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4.4. Thi nghi¢m 4: Nhan sinh khdi té bao soma trén méi truong 16ng

Ban than mdi t& bao thuc vat 1a mot don vi doc lap, n6 chtra dung tat ca
nhiing thong tin di truyén ddc trung ciia co thé tir d6 sinh ra, cho nén tir mdi té bao
6 thé xay dung lai toan bo co thé méi nho tinh toan thé & thé gi61 thuc vat. Nudi
ciy té bao don 13 nudi cay dich huyén phu chira nhiéu té bao lién két lai véi nhau.

Mau nghiém thirc 1a mo seo tir thi nghiém 3, dugc céy vao dich léng c6 chira
néng do chat sinh truong thich hop. Sau d6 dit trén may lac, toc do 70-80
vong/phit cho su trao do6i khi thuan loi. Sau mot thoi gian nudi cdy, dich huyén phu
tré nén duc, mau vang rat dam.
4.4.1. Thi nghiém 4-1: Anh huéng ciia méi trweong nudi cdy léng dén ting sinh
khdi té bao soma

Bang 4-1.4: Anh huéng ctia mdi trudng nudi cay long dén ting sinh khoi

té bao soma.

Nghiém thtrc Mait d6 té bao sau 15 ngay nudi cay
(té bao/ml) (x10°)
4.1 0,34b
4.2 0,65a
4.3 0,36b
CV % 12,03
LSDg 05 0,1094
Nhan xét:

Tir bang 4-1.5 ta thdy
Gitra nghiém thurc 4.2 nghiém thirc 4.1, 4.3 ¢6 su khac biét c6 ¥y nghia vé mat
thng ké voi murc xac suat P = 0.05.
Giita nghiém thirc 4.1 va 4.3 khong c6 su khac biét co ¥ nghia vé mit thong
ke P = 0.05.
Trong qud trinh thi nghiém ciing cho thdy
Nghiém thtrc 4.2 cho két qua tot véi mat d6 té bao 14 0,657 x 10 ° té bao/ml.



44

Nghiém thuc 4.2 c6 cong thirc moi trudong tuong tu nhu cong thiac 1.2, phoi
dugc cdy vao mdi trudng nay ciing dugc ting trudng manh nho tac dong thich hop
ctia chat kich thich sinh trudng nén ting trudng rat nhanh.

Dich huyén phu nhin dugc sau 15 ngdy nudi cdy c6 mau vang rat dam, duc,
c6 nhiéu té bao bam thanh binh.

4.4.2. Thi nghi¢ém 4-2: Anh hwéng ciia mat d nudi cAy ban dau dén kha ning
ting sinh khdi té bao soma.
Bang 4-2.4: Anh hudng clia mat d6 nudi ciy ban ddu dén kha ning ting

sinh kho1 té bao soma.

Khbi luong Mat d6 trung binh sau 15 ngay nudi cay
(té bao) (x10°)
1 2,96¢C
2 4,98b
3 7,77a
CV % 7,27
LSD ¢ 05 0,7608
Nhan x&t:

Tir bdng 4-2.5 ta thdy

Méi trudng sit dung dé nudi cdy: MS + BA (Img/l) + NAA (5 mg/l) + CW
(10%) + Pudng (30g). Cac nghiém thirc cho thy c6 sy khac biét c6 ¥ nghia vé mit
théng ké véi muc xac suat P = 0,05

Qua qud trinh thi nghiém cho thdy

Mat do té bao tang nhanh nhat & mat do nudi céy ban dau 3g. Dich huyén
phu thu duogc 1a dung dich duc, mau vang rat dAm, trén thanh binh c¢6 bam rat nhiéu
té bao.

Két qua cho thiy: Mat d6 nudi cay c6 anh huong dén kha ning ting sinh
khéi t& bao soma. Mdi truong thich hop nhit dé nudi cy dich huyén phu té bao
soma la moi truong: MS + BA (1mg/l) +NAA (5 mg/l) + CW (10%) + Duong
(309).
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Hinh 4.3:Dich huyén phil té bao soma trén cic mdi trwdong va & cac mat do té
bao nudi ciy ban dau khac nhau.
(A) Dich huyén phu té bao soma trén moéi truong BA (1mg/l) + NAA (5mg/l)
(B) Dich huyén phu té bao soma & mat do 3 (g)
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4.5. Thi nghi¢m 5: T4i sinh té bao soma

Mo seo c¢6 kha niang hinh thanh nhiéu chdéi. Kha ning nay phu thudc vao sb
lan cay chuyén ma cac chit co trong mau khong c6 kha ning téng hop trong thoi
gian dai (Gautheret, 1966) va sy hinh thanh t& bao xdp (Thorpe). Nhitng mé sco
cung khong c6 kha nang phat sinh phdi va phan hoa co quan nén dugc dung lam

nguyén liéu nudi cay té bao don.
Qua bang 4.5 cho thdy

Gitfra cac nghiém thic c6 su khéac biét rat cd y nghia vé mat thong ké voi

mirc xac suat P = 0,05
Qua qud trinh thi nghiém cho thdy:
Tt ca cac nghiém thirc diéu cho kha ning tai sinh choi.

Néu so sanh 2 cip nghiém thie 5.1 va 5.3; 5.2 va 5.4, ta thiy thanh phan chat
sinh trudng gidéng nhau nhung chi khac ¢ sy c6 mat ciia nude dira. Nude dira c6 tac
dung kich thich nhimg té bao hay mam con non chua truong thanh kich thich su
phat trién phoi. Vi vay, néu nghiém thic nao khong co6 nuédc dira thi sé choi s&

khong cao.

Nghiém thirc 5.1 va 5.3 chira chat diéu hoa sinh truong NAA thi ¢ gbc cua
mAu nudi cdy cé hinh thanh mo seo va chat phenol loang ra méi trudng nudi ciy

nhi€u dan dén moi truong bi den.

Nghiém thirc 5.2 c6 s0 choi nhiéu, nhung vi nong do BA qua cao nén trc ché

su vuon cao cua choi.

O nghiém thirc 5.4: BA (5mg/1) s6 choi phat sinh trong cum 13 nhiéu nhat vi
ndng d6 cytokinin cao nhat. Nhung vé chiéu cao trung binh, thi lai thip vi ham
luong BA cao s& trc ché sy vuon cao ciia choi. Dong thoi chdi phat sinh trong moi

truong nay rat tot.

Xét vé chidu cao thi nghiém thirc 5.3 cho chiéu cao 16n nhat do su két hop

cua céac chat sinh truong hop 1y.
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Bang 4.5: Tai sinh t& bao soma

Nghiém thirc S6 choi trung binh /cum  Chiéu cao trung binh choi (mm)
5.1 3,65¢C 8,75a
5.2 7,57b 2,82¢
5.3 4,64c 10,25a
5.4 9,46a 6,78b
CV% 8,91 13,37

LSD 05 1,062 1,799
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Hinh 4.4: Tai sinh phdi soma cAy mit (sau 30 ngay nudi cy) trén

(A): Moi truwong (MS + BA(2,5mg/1) + NAA(0,5mg/l) + Duong(30g))

(B): Méi trwong (MS + BA(2,5mg/l) + NAA(0,5mg/l) + CW10%) +
Dudng(30g))

(O): Méi truwong (MS + BA(2,5mg/1) + CW(10%) + Puong(30g))
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4.6. Thi nghi¢m 6: Nhan chdi ciy mit
Nhan xét

Qua bang 4.6 ta thay

Vé s choi va chiéu cao: cac nghi¢m thuc c6 sy khac biét cé y nghia vé mat
thdng ké v6i mirc xac suat P = 0,05

Qua qud trinh thi nghiém cho thdy:

Ngiém thirc 6.1:BA (3) + NAA(0,2) + PVP ¢6 chiéu cao 16n nhét va it hién
tuong phu gbc. Dong thoi PVP 1 mot chét thude loai polyamide, s& hip thu phenol
qua vong hydrogen, ngédn chdn sy hoa nau.

Nghiém thirc 6.2, BA (3)C6 s6 chdi trung binh it hon so voi nghiém thire 6.3
¢6 BA (5), nhung chiéu cao chdi 16n hon vi nong do cytokinin thap hon.

Nghiém thtrc 6.3 ¢6 ham luong BA cao (5mg/l) nén s& c6 sd chdi tai sinh rat
nhiéu, nhung lai Grc ché chiéu cao sy phat trién choi. Nhung néu BA tiép tuc ting
nita thi kha ning hinh thanh chdi méi khong ting nira.

Bang 4.6: Nhan choi cay mit

Nghiém thtrc S6 choi trung binh /cdy  Chiéu cao trung binh (mm)
6.1 7,67b 10,18a
6.2 9,33ab 7,20b
6.3 11,13a 4.53c
CV % 10,37 12,60

LSD 05 1,998 1,733
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Hinh 4.5: Nhén chdi cAy mit nudi ciy sau 30 ngay trén cic méi truong
(A), (B): BA (5mg/l)
(C), (D): BA (3mg/l)
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4.7. Nudi cay phat sinh ré
Su tao ré chiu anh huong cua auxin nhu: IBA, NAA... vdi ti 1€ thich hop.

Bing 4.7: Kha ning ra ré ctia cy mit in vitro

Nghiém thirc S ré/cay Chiéu dai r& (mm)
7.1 23,19 39,17a
7.2 17,15b 31,83a
7.3 9,67c 25,50b
CV % 4,28 14,04
LSD ¢ 05 1,427 8,740
Nhan xét:

Qua bang 4.7 ta thdy

Vé s6 ré/cay: giira cac nghiém thirc c6 su khac biét c6 y nghia vé mat théng
ké & mirc xac suat p= 0,05

Vé chiéu dai ré: nghiém thirc 7.3 va 7.1, 7.2 ¢ sy khac biét c¢6 ¥ nghia vé

mit thong ké & mirc xac suat P = 0,05

Gitra nghiém thtrc 7.1 va 7.2 khong co6 su khac biét vé mit théng ké & murc
x4c suat P = 0,05

Qua qud trinh thi nghiém ta thdy

Két qua ghi nhan trong 45 ngay nudi cdy ta thay rang tat ca cac nghiém thirc
déu co kha ning phat sinh ré.

O nghiém thtrc 7.1 ¢6 s6 1& va chiéu dai 1on nhat, sau d6 1a nghiém thuc 7.2.
Trong cic mdi trudng nay ré cia cdy co nhicu ré nho va mot sb ré 16n hon, ré c6
mau vang, dai, nhung rat dé gdy khi dem ra vuon uom.

Con nghiém thirc 7.3, sb ré va chiéu dai ré tuy thip hon cac nghiém thirc kia
nhung 1€ lai to hon, c6 mau vang. Pong thoi, do ¢ chira BA nén nghiém thirc nay
¢6 hién tugng phu gdc.

Nghiém thirc 7.3 ra ré dong déu hon cac nghiém thir khac nhung téc do ra ré

cham hon.
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Tat ca cac nghiém thirc déu c6 bd sung auxin, thich hop cho su phat sinh ré.
Nhung & nghiém thtrc 7.3 ¢ két hop gitta auxin (IBA) va cytokinin (BA) nén & to
hon nhung lai khong dai nhu cac nghiém thirc con lai.

Vi vay, dé kich thich tao r& cho cdy mit thich hop nhat 13 trén méi truong co

IAA (1mg/l) + IBA (Img/l)



Hinh 4.6: CAy mit in vitro ra ré tot trén mdi trwong kich thich ra ré
(A): Ré cay mit in vitro

(B): Cay mit in vitro ra ré hoan chinh
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Hinh 4.7: Cay mit ra r& in vitro dugc thuan hoa va ra bau dat
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Chuong 5
KET LUAN VA PE NGHI

5.1. Két luan

Moi trudng tao phoi tét nhat 1a MS + BA (Img/l) + NAA (5Smg/l) + CW
(10%) + buong (30g).

Méi trudng ciy chuyén tot nhat MS + BA (Img/L) + NAA (5mg/l) + CW
(10%) + buong (30g).
Moi trudng nhan sinh khéi 16ng tét nhat 1a méi truong MS + BA (Img/l) + NAA
(5mg/l) + CW (10%) + DPuong (30g).
MBoi trudng tai sinh tot nhat 1a MS + BA (2,5mg/l) + NAA (0,5mg/l) + CW (10%) +
buong (30g).
MBoi truong nhan choi tot nhat 1a MS + BA (5mg/l) + CW (10%) + Puodng (30g)
Méi trudng ra ré tot nhat 1a MS + IAA (1mg/l) + IBA (Img/l) + Duong.
5.2. D& nghi

Trong qué trinh céy phoi va tao phdi, ¢ hién tuong mo seo bi den lam gidm
ti 1¢ tai sinh va chat luong mo seo. Vi vy, can nghién ciru tim hiéu nguyén nhan va
tim cach khic phuc.

Thiét 1ap biéu dd sinh trudong cua té bao soma trong nudi ciy long dé viec
nhan sinh khéi dugc tét hon.

Khao sat sinh trudng ctia cay mit in vitro & vuon wom.
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PHU LUC

Thi nghiém 1: Anh hwéng ciia méi truong nudi ciy dén phat sinh phai
soma

Ti 1¢ tao té bao soma (14)

Bang ANOVA
ANALYSIS OF VARIANCE TABLE
Degrees of Sum of Mean
Freedom  Squares Square F-value Prob.

Between 2 2330.510 1165.255 34.851 0.0005
Within 6 200.610 33.435
Total 8 2531.120

Coefficient of Variation = 13.89%

TRAC NGHIEM PHAN HANG
Original Order Ranked Order
Mean 1= 3780 B Mean 2= 6295 A
Mean 2= 6295 A Mean 1= 3780 B
Mean 3= 2409 C Mean 3= 2409 C
Least Significant Difference Test
LSD value =11.55 atalpha =0.050
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TN1: Ti 1é tao té bao soma (than)

Bing ANOVA
ANALYSIS OF VARIANCE TABLE
Degrees of Sum of Mean
Freedom  Squares Square F-value Prob.

Between 2 2955.556 1477.778 26.600 0.0010
Within 6 333.333 55.556
Total 8 3288.889

Coefficient of Variation = 15.25%

TRAC NGHIEM PHAN HANG
Original Order Ranked Order
Mean 1= 4333 B Mean 2= 7333 A
Mean 2= 7333 A Mean 1= 4333 B
Mean 3= 30.00 B Mean 3= 30.00 B
Least Significant Difference Test
LSD value =14.89  at alpha =0.050
TN1: Kich thudc trung binh (14)

Biang ANOVA
ANALYSIS OF VARIANCE TABLE
Degrees of Sum of Mean
Freedom  Squares Square F-value Prob.
Between 2 13.354 6.677 25.488 0.0012
Within 6 1.572 0.262

Total 8 14.926
Coefficient of Variation = 8.73%
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TRAC NGHIEM PHAN HANG

Original Order Ranked Order
Mean 1= 5380 B Mean 2= 7.530 A
Mean 2= 7530 A Mean 1= 5380 B
Mean 3= 4670 B Mean 3= 4.670 B
Least Significant Difference Test
LSD value =1.028 at alpha =0.050

TN1:Kich thudc trung binh(than)

Bang ANOVA
ANALYSIS OF VARIANCE TABLE
Degrees of Sum of Mean
Freedom  Squares Square F-value Prob.

Between 2 43.167 21.583 18.951 0.0026
Within 6 6.833 1.139
Total 8 50.000

Coefficient of Variation = 11.43%

TRAC NGHIEM PHAN HANG

Original Order Ranked Order
Mean 1= 8500 B Mean 2= 1233 A
Mean 2= 1233 A Mean 1= 8.500 B
Mean 3= 7.167 B Mean 3= 7.167 B
Least Significant Difference Test
LSD value =2.132 at alpha =0.050
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Thi nghiém 2: Anh hwéng ciia miu nudi ciy dén phat sinh té bao soma

TN2:Ti 18 tao té bao soma

Bing ANOVA
ANALYSIS OF VARIANCE TABLE
Degrees of Sum of Mean
Freedom  Squares Square F-value Prob.

Between 2 9155.556 4577.778 103.000 0.0000
Within 6 266.667 44.444
Total 8  9422.222

Coefficient of Variation = 15.00%

TRAC NGHIEM PHAN HANG

Original Order Ranked Order
Mean 1= 60.00 B Mean 2= 7333 A
Mean 2= 7333 A Mean 1= 60.00 B
Mean 3= 0.0000 C Mean 3= 0.0000 C
Least Significant Difference Test
LSD value =13.32 at alpha =0.050

TN2:Kich thudc trung binh
Biang ANOVA
ANALYSIS OF VARIANCE TABLE
Degrees of Sum of Mean
Freedom  Squares Square F-value Prob.

Between 2 230.889 115.444 207.800 0.0000
Within 6 3.333 0.556
Total 8 234.222

Coefficient of Variation = 11.37%



TRAC NGHIEM PHAN HANG
Original Order Ranked Order
Mean 1= 7333 B Mean 2= 1233 A
Mean 2= 1233 A Mean 1= 7.333 B
Mean 3= 0.0000 C Mean 3= 0.0000 C
Least Significant Difference Test
LSD value =1.490 at alpha =0.050
Thi nghiém 3: Anh hwéng ciia méi trudng nudi ciy dén ciy chuyén té bao
soma

TN3:Khbi luong sau 30 ngdy cay chuyén (14)

Biang ANOVA
ANALYSIS OF VARIANCE TABLE
Degrees of Sum of Mean
Freedom  Squares Square F-value Prob.
Between 2 0.248 0.124 33.651 0.0005
Within 6 0.022 0.004

Total 8 0.270
Coefficient of Variation = 4.00%

TRAC NGHIEM PHAN HANG

Original Order Ranked Order
Mean 1= 1720 A Mean 1= 1720 A
Mean 2= 1320 C Mean 3= 1510 B
Mean 3= 1510 B Mean 2= 1320 C
Least Significant Difference Test
LSD value =0.1264 at alpha = 0.050
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TN3: Khéi luong sau 30 ngay cdy chuyén (than)

Bing ANOVA
ANALYSIS OF VARIANCE TABLE
Degrees of Sum of Mean
Freedom  Squares Square F-value Prob.
Between 2 0.295 0.148 36.320 0.0004

Within 6 0.024 0.004
Total 8 0.320

Coefficient of Variation = 2.30%
TRAC NGHIEM PHAN HANG

Original Order Ranked Order

Mean 1= 2980 A Mean 1= 2980 A
Mean 2= 2540 C Mean 3= 2810 B
Mean 3= 2810 B Mean 2= 2540 C
Least Significant Difference Test
LSD value =0.1264 at alpha = 0.050
TN3: Khéi luong trung binh ting sinh khbi(14)

B ang ANOVA
ANALYSIS OF VARIANCE TABLE
Degrees of Sum of Mean
Freedom  Squares Square F-value Prob.
Between 2 0.179 0.090 15.664 0.0042

Within 6 0.034 0.006

Total 8 0.214
Coefficient of Variation = 16.94%



TRAC NGHIEM PHAN HANG

Original Order Ranked Order
Mean 1= 0.6300 A Mean 1= 0.6300 A
Mean 2= 0.2900 B Mean 3= 0.4200 B
Mean 3= 04200 B Mean 2= 0.2900 B
Least Significant Difference Test
LSD value =0.1548 at alpha = 0.050

TN3: Khdi lugng trung binh ting sinh khéi (than)

Biang ANOVA
ANALYSIS OF VARIANCE TABLE
Degrees of Sum of Mean
Freedom  Squares Square F-value Prob.

Between 2 0.107 0.053 13.234 0.0063
Within 6 0.024 0.004
Total 8 0.131

Coefficient of Variation = 15.57%

TRAC NGHIEM PHAN HANG

Original Order Ranked Order
Mean 1= 05400 A Mean 1= 0.5400 A
Mean 2= 0.2800 B Mean 3= 0.4000 B
Mean 3= 0.4000 B Mean 2= 0.2800 B
Least Significant Difference Test
LSD value =0.1264 at alpha = 0.050
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Thi nghiém 4: Nudi cdy té bao soma trén mdi truong long
TN4: Mat d6 té bao sau 15 ngay nudi cay
B ang ANOVA
ANALYSIS OF VARIANCE TABLE

Degrees of Sum of Mean
Freedom  Squares Square F-value Prob.
Between 2 0.178 0.089 30.298 0.0007

Within 6 0.018 0.003
Total 8 0.196
Coefficient of Variation = 12.03%

TRAC NGHIEM PHAN HANG

Original Order Ranked Order
Mean 1= 0.3400 B Mean 2= 0.6500 A
Mean 2= 0.6500 A Mean 3= 0.3600 B
Mean 3= 0.3600 B Mean 1= 0.3400 B
Least Significant Difference Test
LSD value =0.1094 at alpha = 0.050
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TN4: Anh huéng ciia mat do cAy ban diu dén kha ning ting sinh khoi
té bao soma

TN4: Mat do trung binh sau 15 ngay nudi ciy

Bang ANOVA
ANALYSIS OF VARIANCE TABLE
Degrees of Sum of Mean
Freedom  Squares Square F-value Prob.

Between 2 35.102 17.551 121.125 0.0000
Within 6 0.869 0.145
Total 8 35.971

Coefficient of Variation = 7.27%

TRAC NGHIEM PHAN HANG

Original Order Ranked Order
Mean 1= 2957 C Mean 3= 7.773 A
Mean 2= 4977 B Mean 2= 4977 B
Mean 3= 7.7/73 A Mean 1= 2957 C
Least Significant Difference Test
LSD value =0.7608 at alpha = 0.050



Thi nghiém 5: Tai sinh té bao soma

TN5: S6 chdi trung binh/cum

Bing ANOVA

ANALYSIS OF VARIANCE TABLE

Degrees of Sum of

Freedom  Squares

Mean

Square

F-value Prob.

Between 3 64.231
Within 8 2.545

21.410
0.318

67.313 0.0000

Total 11 66.776

Coefficient of Variation = 8.91%

9.460 A
7.570 B
4640 C

TRAC NGHIEM PHAN HANG
Original Order Ranked Order
Mean 1= 3650 C Mean 4=
Mean = 7570 B Mean =
Mean = 4640 C Mean =
Mean = 9460 A Mean =

Least Significant Difference Test

LSD value =1.062 at alpha = 0.050

3.650 C
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TNS5: Chiéu cao trung binh chdi

Bing ANOVA

ANALYSIS OF VARIANCE TABLE

Degrees of Sum of

Mean

Square

F-value Prob.

31.109
0.913

34.071 0.0001

Freedom  Squares
Between 3 93.328
Within 8 7.305
Total 11 100.633

Coefficient of Variation = 13.37%

10.25 A
8.750 A
6.780 B

TRAC NGHIEM PHAN HANG
Original Order Ranked Order
Mean = 8750 A Mean =
Mean 2= 2820 C Mean 1=
Mean = 1025 A Mean =
Mean = 6.780 B Mean =

Least Significant Difference Test

LSD value = 1.799

at alpha = 0.050

2820 C
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Thi nghiém 6: Nhan chdi cAy mit
TNG6: S6 chéi trung binh/cay

Bing ANOVA
ANALYSIS OF VARIANCE TABLE
Degrees of Sum of Mean
Freedom  Squares Square F-value Prob.
Between 2 14.249 7.124 7.320 0.0246

Within 6 5.840 0.973

Coeffic ient of Variation = 10.37%
TRAC NGHIEM PHAN HANG
Original Order Ranked Order
Mean 1= 7.667 B Mean 3= 11.13 A
Mean 2= 9.333 AB Mean 2= 9.333 AB
Mean 3= 1113 A Mean 1= 7.667 B

Least Significant Difference Test
LSD value =1.998 at alpha =0.050



TNG6: Chiéu cao trung binh
Bing ANOVA

ANALYSIS OF VARIANCE TABLE

Degrees of Sum of

Freedom  Squares

Mean

Square

F-value Prob.

Between 2 47.876
Within 6 5.083

23.938
0.847

28.259 0.0009

Total 8 52.959

Coefficient of Variation = 12.60%

TRAC NGHIEM PHAN HANG

Original Order

Ranked Order

Mean 1= 1018 A Mean 1=
Mean 2= 7200 B Mean 2=
Mean 3= 4530 C Mean 3=
Least Significant Difference Test

LSD value =1.733 at alpha=0.05

10.18 A
7.200 B
4530 C
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Thi nghiém 7: Nudi cdy phat sinh ré
TN7: S6 ré/cay
Bing ANOVA

ANALYSIS OF VARIANCE TABLE
Degrees of Sum of Mean
Freedom  Squares Square F-value Prob.
Between 2 275.222 137.611 270.055 0.0000
Within 6 3.057 0.510
Total 8 278.280
Coefficient of Variation = 4.28%

TRAC NGHIEM PHAN HANG

Original Order Ranked Order
Mean 1= 2319 A Mean 1= 2319 A
Mean 2= 1715 B Mean 2= 1715 B
Mean 3= 9.67/0 C Mean 3= 9.6/0 C
Least Significant Difference Test
LSD value =1.427 at alpha =0.050



TN7: Chiéu dai ré

Bang ANOVA
ANALYSIS OF VARIANCE TABLE
Degrees of Sum of Mean
Freedom  Squares Square F-value Prob.

Between 2 418.667 209.333 10.938 0.0100
Within 6 114.833 19.139
Total 8 533.500

Coefficient of Variation = 14.04%

TRAC NGHIEM PHAN HANG

Original Order Ranked Order
Mean 1= 39.17 A Mean 1= 39.17 A
Mean 2= 3183 A Mean 2= 3183 A
Mean 3= 2250 B Mean 3= 2250 B
Least Significant Difference Test
LSD value =8.740 at alpha =0.050
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TOM TAT

LY THI LE, Pai hoc Nong Lam TP. H6 Chi Minh.Thang 9/2006. “TAI
SINH PHOI SOMA CAY MIT”.

Hoi dong huéng dan:

PGS.TS TRAN VAN MINH.

CO: BUI THI TUONG THU.

Dé tai dugc thyc hién tir thang 2 dén thang 8/2006 tai phong thi nghiém
trong diém Quéc gia vé Cong nghé té bao thie vat phia Nam Vién Sinh hoc Nhiét
d6i TP.HO Chi Minh.

Tién hanh thi nghiém véi mau ciy 1 chdi cdy mit dd dugc khir tring va nudi
ciy trong phong thi nghiém.Gom 7 thi nghiém:

-Thi nghiém 1: Anh hudng ctia moi truong nudi cay dén phat sinh té bao soma
Muc dich: 1 tim méi truong thich hop dé nudi cay phat sinh té bao soma
-Thi nghiém 2: Anh hudng cta loai mau nuéi cdy dén phat sinh té bao soma
Muc dich: xac dinh loai mau céiy cho ti I¢ phat sinh té bao soma tot nhat
-Thi nghiém 3: Anh hudng ctia moi truong nudi cay dén ting sinh khdi té bao soma
Muc dich: tim méi truong thich hop nhét 1am ting sinh khéi té bao soma
-Thi nghiém 4: Nudi ciy té bao soma trén méi trudng long
Muc dich: tim mdi trudng 1ong thich hop nhat cho sy tang sinh khéi cia té bao
soma
-Thi nghiém 5: Tai sinh té bao soma
Muc dich: tim méi trudng t6t nhat cho sy phat sinh choi
-Thi nghiém 6: Nhén chdi ciy mit
Muc dich: tim méi trudng tét nhat cho sy nhan choi
-Thi nghiém 7: Nudi ciy phét sinh ré
Muc dich: xac dinh méi trudng tot nhat cho sy phét sinh ré
KET QUA VA THAO LUAN:
Str dung phin mém MSTATC d tinh toan va phan tich sb liéu
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BO GIAO DUC VA PAO TAO
TRUONG PAI HOC NONG LAM Tp. HCM
BO MON CONG NGHE SINH HQC

LY THI LE

TAI SINH PHOI SOMA CAY MIT
(Artocarpus heterophyllus Lam)

Luan van ky sw

Nganh:cong nghé sinh hoc

Tp. H6 Chi Minh
Thang 9/2006
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