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TOM TAT

DANG THI THANH THUY, Pai Hoc Nong Lam Tp. HO Chi Minh. Thang
2/2006. “Nhan gidng in vitro cay Giang huong (Pterocarpus macrocapus)”. Gido vién
huéng dan: TS. TRAN THI DUNG.

Giang huong 12 mdt trong nhitng loai cay gb quy dang c6 nguy co bi tiét chiing
do nan chit phé ring bira bai. Dé khoi phuc lai hién trang rimg nhu trude day phai mat
rat nhiéu thoi gian. Nhung ddy 1a mot viéc vo cing cip bach dé ciru nguy cho tinh
trang 14 phdi cua hanh tinh dang ngay cang bi thuong ton. Vi thé, chung t6i tién hanh
nhan gidng vo tinh cdy giang huong dé tim ra quy trinh san xuét giang huong dam bao
vé s0 luong va chat lugng.

Nhirng két qua dat dugc:

> Hat giang huong rat khé nhiém khuan hay nhiém ndm so vé&i nhiing bd phan
khac nhu hat phén, hoa,... Tuy nhién, hat giang huong c6 vo boc day lam han ché kha
nang nay mam cua hat, din dén giam sb lugng cay con in vitro.

> Mai truong MS ¢6 bo sung nong d6 BA = 1,5 (mg/l) va NAA = 0,1 (mg/l) thich
hop cho sy tao chdi caa cay giang huong in vitro.

> BO sung vao mdi trudng nudi cdy WPM nong d6 NAA = 2mg/l s& tao dugc cay
giang huong in vitro hoan chinh véi thoi gian tao 1é 13 nhanh nhét (chi trong 4 ngay 1a

xuat hién ré).
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Chuong 1.MO PAU

1.1 Pit van dé

Ring 13 hé sinh thai c6 y nghia to 16n trong bao vé méi trudong sdng con ngudi.
Rirng ciing 1a ngudn tai nguyén doi dao dap tmg duoc su phat trién cua nén kinh té dat
nude. “Ban than rimg | hé sinh thai I6n phtc tap va ty diéu chinh” (Siscop, 1978).

Khong chi cung cap tai nguyén phuc vu doi séng con ngudi, rimg con gép phan
quan trong trong viéc tai tao tiéu khi hau, lam trong sach méi truong, chdng x6i mon
dat, chong I lut,... Pic biét trong chién tranh, tén cta nhiéu khu ring da di vao lich
su, tam thac cta nguoi Viét Nam nhu: Cai Kinh, Tra Linh, Truong Son,... Nguoc
dong lich str ta thay rimg da gan bo lau doi véi nguoi Viét, nhimg toc nguoi Viét ¢o
séng trong hang Con Moong tir thoi ¢6 xua da sdng nho rimg ma phat trién. Rimg con
di vao thi ca truyén thuyét, cac cau truyén co,... Co thé néi rimg la mot phan trong doi
séng van hod cua dan toc ta.

Thé nhung qua nhiéu thap ky, trén quy mé toan cau, rimg nhiét doi dang ngay
cang bi tan pha, suy kiét do nhiéu nguyén nhan. Nhiéu nha khoa hoc danh gia hé sinh
thai rimg nhiét déi la phirc tap nhat nhung ciing rat dé suy tan, kha nang phuc hoi kém
sau khi bi nhitng tac dong nghiém trong.

Do nhén thirc r5 vai tro dic biét quan trong cua rimg ciing nhu ciia cay xanh doi
Vi moi hoat dong cua con ngudi cho nén trong nhitng nam gan day cong tac trong
ring rat dugc cha trong. Ciing nhu dé hoa vao nhip d6 phat trién cong nghé sinh hoc
trén thé gigi. Nganh lam nghiép va nha nudc dau tu xay dung nhiing trung tam gidng
cay trong 1am nghiép véi quy mé hién dai nhu trung tam nudi cdy mé thudc Xi nghiép
giong va phuc vy trong rimg TP.HCM, Trung tam nghién ctru 1am nghiép & Phu Ninh
(Vinh Phu).

Phan 16n cay gd sinh san bang hat. Cac nha chuyén mén thuong néi: “Mudn
nén san Xuat nong-lam nghiép on dinh, ¢6 nang suat cao, cong tac gidng phai di trude
mot bude, rieng ddi véi cay rung thi thoi gian di trude it nhat phai mudi nam” (Lé
Pinh Kha, 1992).
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Ring nudce ta dang bi mat dan nhiéu loai thuc vat co gia tri kinh té cao. Trong
d6 giang huong la loai cay go quy. Hién nay do tinh trang pha rimg lam cho trit lugng
cua loai nay bi giam sat ning va nam trong danh sach cac loai can dugc bao Vé.

Véi cac diéu kién d6 va co 18 ciing khong con la qua sém d6i véi cong cude
trong rimg trong twong lai cua dat nude, duoc su chap thuan cia Bo mén Cong nghé
sinh hoc va sy hudng din tin tinh cua c6 Tran Thi Dung ching t6i thuc hién dé tai:

“Nhén gibng in vitro ciy giang hwong (Pterocarpus macrocarpus)”.

1.2 Muc dich yéu ciu

1.2.1 Muc dich

- Khao sat anh huong ctia ndng do va thoi gian khir tring dén ty 1¢ séng cua hat
giang huong in vitro.

- Khao sat anh hudng ctia moi truong nuodi ciy dén su nhan choi va kha ning
tao ré clia ciy giang hwong in vitro.

1.2.2 Yéu ciu

- Xac dinh dugc nong do va thoi gian khir trung thich hop d6i voi hat giang
huong in vitro.

- Xac dinh nong do chat diéu hoa sinh truéng thuc vat thich hop dén kha nang
tao choi cua cdy giang huong in vitro bang phwong phap nuéi ciy chdi nach.

- Xéac dinh néng do chat diéu hoa sinh truéng thuc vat thich hop cho su tao ré
cay giang huong in vitro trude khi dem ra vuon wom.
1.3 Gi¢i han @@ tai

Do thoi gian cé han nén chua thyc hién dugc thi nghiém dua cdy con giang

huong in vitro ra vuon vom.



13

Chuong 2. TONG QUAN TAI LIEU

2.1 Giéi thiéu khai quat vé cay giang hwong
Tén thuong goi: Cay Huong
Tén khoa hoc: Pterocarpus macrocarpus Kurz
Ho: Fabaceae

Ho phu: Faboideae

Bo:Fabales . e

2.1.1 Mb ta cdy Hinh 2.1:Cay giang huon

Giang huong 1a loai cay gd 16n, thudc loai cdy gb than thang, tron to ¢ tan rong,
c¢6 chidu cao khoang tir 25 dén 40 mét, duong kinh than 0,9 mét hay 16n hon, thay 14
vao mua kho, géc ¢6 banh ve, vo mau niu sam, ntt doc. Khi bi thuong s€ c6 nhya dac
mau dé tuoi chdy ra. Canh non manh va c6 16ng, canh gia nhan. La kép 16ng chim 1¢
mot 1an, dai tir 15-25cm; mang 9-11 14 chét. La chét c6 hinh bau duc thudn, gde tron,
dau c6 miii nhon cimg. Hoa ¢6 mau vang va c6 mui thom, lam thanh chum & nach 14,
c6 cudng dai va nhiéu 16ng mau nau. Dai hinh chudng cong ¢ gdc, ¢ 5 rang ngan, gan
bang nhau hay khong bang nhau. Qua hinh tron dep, ¢6 mili cong vé huéng cudng,
mau vang niu, gitra qua c6 tr 1 dén 2 hat, xung quanh c6 canh mong va c6 16ng min
nhung.

2.1.2 Sinh hgc

La loai c¢6 lugng qua duoc sinh ra hang nam rat nhiéu, nhung kha ning tai sinh
hat rat kém c6 thé do Itra rimg. Tuy nhién, vé kha ning tai sinh choi thi rat khoé manh.
Cay con dugc tao tir hat mang trong s& phat trién nhanh trong thoi gian rimg non, ting
truong chiéu cao manh nhét lic 16-20 nam tudi, dén giai doan trung nién s&€ cham dan.

2.1.3 Phan b

Giang huong phan b6 chu yéu trong rung ram nhiét do1 nira rung 14, moc & do
cao dudi 700-800m, thuong moc hdn giao vai mot s6 loai cdy 14 rong khac. Chin han
nhu giang huwong thudng moc & ranh gidi véi ring rung 14 cdy ho dau
(Dierocapaceae), moc hdn giao véi mot sb loai cay 1a rong khac nhu gb do (Afzelia

xylocalpa), mudng den (Cassia siamea), bang ling (Lagerstromia sp.), binh linh (Vitex
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sp.),... Ua dit c6 thanh phan dét thit nhe dén trung binh, phong héa tir cac d4 tram tich
va macma acid, co6 khi ca trén dat do bazan.
2.1.4 Pic diém gd va cong dung:

Go6 dep, c6 mui thom, mau nau hong, min, c6 van

: dep do vong nam kha r6 rang, tia rat nho, mat do cao;

“ mach to , ty trong 0,84 — 0,90.

Thudc nhom gé quy hi€ém, c6 mui thom, hoa van

Hinh 2.2:Mdu g6 gidng huwong

rat dep, duoc nhiéu ngudi wa chudng, dung dé lam db
0 cao cip va mit hang my nghé, it bi nit né va khong bi mdi mot. Ngoai ra nhwra con
c6 thé 1am thudc nhuém mau do.

2.1.5 Tinh trang:

La loai cy rimg c6 gi tri kinh té cao. O nudc ta rat it c¢o dién tich rimg cdy giang
huong moc tép trung & do tudi thanh thuc, chu yéu la moc rai rac, dan xen vdi nhirng
loai khéc, hoic tai sinh tyr nhién sau nuong ray, do ngudi dan bao vé, nudi dudng trong
dat vuon riy, dang & tudi con non hodc tudi trung nién. Cay c6 duong kinh 16n thi rat
hiém. La loai cAy quy hiém cua tinh dang bi ngudi dan khai thac st dung khong hop
ly, 1am gidm dan vé s6 lugng von da khan hiém lai cang khan hiém hon. Mtc do de

doa: bac V.

2.1.6 Giai phap bao vé:

Giang huong la doi tuong dugc bao v¢ cua cac khu rung cAm Mom Ray, Ch.
Pon,...

Dé nghi Kiém lam dia ban va Chinh quyén dia phwong quan 1y chit ché, bang
cach khong cp gidy phép chat ha dbi v6i nhiing loai cdy trung nién, chua dén tudi
thanh thuc, nhim bao vé ngudn gen quy hiém. Pdng thoi, dé nghi trong xen vao dién
tich trong keo 14 tram va van dong cong dong trong theo ranh dat.

2.2 Nhén giong cdy trong in vitro

2.2.1 Khai niém nudi cAy mé té bao thuc vat

Nubi cdy méd té bao thuc vat 1a mot cong cu can thiét trong nhiéu linh vuc
nghién ctru co ban va tGng dung cua nganh sinh hoc. Nho 4p dung ki thuat nuoi ciy

mé, con ngudi da thac day thuc vat sinh san nhanh hon gép nhiéu lan téc d6 von co
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trong tu nhién. Do d¢, tao ra hang loat ca thé méi giir nguyén tinh trang di truyén cua
co thé me, lam rat ngan thoi gian dua mot gidng Mai vao san xuat.

Hon nira, dya vao k¥ thuat nudi cdy mé cé thé duy tri va bao quan cay trong quy
hiém.

Nhan giéng vo tinh bang ki thuat nudi cdy mo bat dau bang mot manh nho thyc
Vit Vo trang dit vao moi trudng dinh dudng thich hop. Chdi méi hay mé seo ma miu
cdy ndy tao ra bang sy tang sinh dugc phan chia va cay chuyén dé nhan ging.

Nudi cdy mé té bao thyc vat cho dén nay dugce chung minh la phuong phap
nghién ctru qua trinh hinh thanh co quan hiéu qua nhat. Nam 1939, nghién ctu qua
trinh hinh thanh co quan trén sy hinh thanh choi (White, 1939) va ré (Nobercourt,
1939). Va cac két qua nghién ciru vé sy tac dong cia cac nhan té bén trong va bén
ngoai anh hudng dén sy hinh thanh co quan (Thorpe, 1980, 1988). Qua két qua nghién
ctru qua trinh hinh thanh co quan in vitro, cho thay c6 3 nhan t6 anh hudng tryc tiép:
Mbi trudng nudi ciy, diéu kién nudi ciy va mau duoc sir dung trong nudi cay.

Van dung qua trinh hinh thanh co quan in vitro qua sy tac dong twong hd cia
cac nhan té noi trén, co hang ngan loai thuc vat da dugc nghién ciru qué trinh hinh
thanh choi va ré (Brown & Thorpe, 1986).

2.2.2 Co sé khoa hoc chung vé nudi ciy mé té bao thue vat

Nudi cdy mé té bao thuc vat 1a mot nganh khoa hoc tré nam trong sinh Iy thuc
vat. O nude ta nganh nay méi duoc chu ¥ va phat trién khoang 15 — 20 nam tré lai day.
Trong cong tac giéng cay trong, ky thuat nuoi cdy mé té bao thyuc vat da duoc phat
trién nhitng co so Iy thuyét vé té bao hoc va co so sinh Iy thuc vat hoc nhu Nguyén
Vin Uyén (1993) va mét s6 nha nudi cay moé nude ngoai da nhan dinh:

- D6 la tinh toan thé cua mo va té bao thuc vat, cho phép tai sinh duoc cay hoan
chinh tir mo, tham chi tir mot té bao nudi cay tach roi. Pay la mot diém rat quan trong,
boi vi trén co s don vi mo, té bao, cac nha sinh vat hoc thuc hién dugc nhiing ki
thuat tién tién cho viéc chon, cai thién va ca lai tao giéng cay trong.

- Kha nang loai trir virus bang nuéi cay dinh sinh truéng, tao cac dong vo tinh
sach bénh & cac cay nhan gidng vo tinh. Van dé nay duoc cac nha khoa hoc khai thac

dé phuc trang cac gidng khoai tay, cay an trai (cam, quyt).
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- Kha ning dung chdi nach, cac thé chdi protocorm vao nhan gidng vé tinh véi
tbc do cuc nhanh cay trong phuc vu san xuat: cay lwong thuc (khoai tay), cay canh
(phong lan), cay 1am nghiép (bach dan, téch,...).

- Kha nang bao quan cac ngudn gen bang nudi cay trong dng nghiém, kha ning
trao doi Quéc té cac ngudn gen sach bénh dudi dang cay nudi trong dng nghiém.

- Kha ning tao cac cay don boi qua nudi ciy tai phan va hat phan, tir d6 tao ra
cac dong dong hop tir tuyét ddi va nho d6 rat ngin duogc chu trinh lai tao.

- Kha nang hap thu DNA ngoai lai vao té bao nhd cong nghé gen.

- Kha nang nuéi cay té bao thuc vat nhu nudi cay vi sinh vat va qua d6 kha
nang tng dung di truyén phan tir vao thuc vat bac cao phuc vu cong tac tao giéng.

- K¥ thuat nudi cdy protoplast va kha ning dung hop protoplast tai sinh cay
hoan chinh tir cac protoplast lai.

- Kha nang sir dung nudi ciy phdi dé khac phuc hién tuong bat thu khi lai xa.

- Kha nang ton trix cac té bao thyc vat séng trong thoi gian dai va & nhiét do
thap khong mat tinh toan thé cua té bao.

DPdng thoi nudi cdy mé té bao ciing tao nhimg co sé cho qua trinh nghién ciu di
truyén thuc vat, vai tro chat diéu hoa sinh trudng thuc vat.

Ngay nay cung vdi cong nghé gen, nudi ciy mo té bao 1a mot phan quan trong
khong thé thiéu, thuc day viéc tmg dung cong nghé sinh hoc trong nganh kinh té. Hai
nhiém vu I6n ctia cong nghé sinh hoc thuc vat ¢ nudce ta tir nay téi nam 2010 la: Tao ra
cac gidng cay trong méi bang phuong phap cong nghé sinh hoc thuc vat, dac biét Ia
cong nghé gen va nhan nhanh cac gidng, dong uu Vviét bang ky thuat nudi cay mo té
bao thyuc vat (Nguyén Vin Uyén, 1995).

2.2.3 Loi ich ctia nhan gidng bang nudi cAy mé té bao thuc vat

Theo Bui B4 Bong (1995), nhan giéng bang nudi cdy mo cé nhimg loi diém
sau:

Tao ra cay con dong nhat va giéng nhu ciy me. Phan nay giéng nhu nhan giong
vo tinh. Dbi véi cac cay trong thudc nhom thu phan chéo nhu phan Ién cac loai cay an
trai, cac cay con sinh ra tir hat khong hoan toan dong nhat, va co thé khong gidng nhu

cay me, trong trudng hop nay nhan gidng vé tinh c6 loi diém hon nhan gidng qua hat.
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So véi kiéu nhan gidng vo tinh thong thuong (chiét canh, hom), nhan gidng bang nudi
cdy mo c6 uu diém la co thé nhan mot sé luong cay con 16n tir mot ca thé ban dau
trong thoi gian ngan.

C6 thé tao ra cay con sach bénh nho ap dung viéc chon loc vat liéu ban dau mot
cach chit ché hodc lam cho vat liéu ban dau tré nén sach bénh. Khong chiém nhiéu
dién tich, khong bi anh huéng boi thoi tiét, diéu kién ngoai canh. Mot gidng cay quy
c6 thé duoc nhan ra nhanh chéng dé dua vao san xuat. Viéc trao doi gidng dugc dé
dang.

2.2.4 Cac phuwong phap nudi cAdy mé té bao thwe vat

Theo Duong Cong Kién (2002), co6 mot so phuong phap nudi ciy mé té bao
thuc vat nhu sau:

2.2.4.1 Nubi cay dinh sinh truéng

Mot trong nhitng phuong thire sinh truéng dé dat duge muc tidu trong nudi cy
té bao va mo thuc vat 1a nuoi cay dinh sinh truong (bao gém nudi ciy chdi dinh va
chéi bén).

Sau khi v trang, mau s& dugc nudi cay trén moi truong thich hop chua day du
chat dinh dudng khoang vo co va hitu co hodc méi truong khoang co bd sung chit
kich thich sinh truéng thich hop,...

Tir dinh sinh trudng, sau mot khoang thoi gian nudi cdy nhat dinh mau s& phat
trién thanh mot chdi hay nhiéu chéi. Chéi tiép tuc phat trién vuon than, ra 4 va ré dé
trg thanh cay hoan chinh. Cay con dugc chuyén ra dat dan dan thich nghi va phat trién

binh thuong.

2.2.4.2 Nuoi ca?iy mo seo
M5 seo la mot khéi té bao phat trién vo to chirc, hinh thanh do su phan phan
hoé cua té bao da phan hoa. M6 seo s& phat trién nhanh khi méi truong 6 sy hién dién
ctia auxin. Khéi mo seo ¢6 kha nang tai sinh thanh cay hoan chinh trong diéu kién moi

truong khong c6 chat kich thich tao mé seo.
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2.2.4.3 Nubi cdy té bao don

Khi mé seo dugc nudi cdy trong moi truong long va duge dit trén may lic co
tdc do diéu chinh thich hop s& tach ra thanh nhiéu té bao riéng 1& goi la té bao don. Té
bao don dugc loc va nudi cdy trén moi trudng dic biét dé tang sinh khéi.

Sau mot thoi gian nudi ciy kéo dai trong méi truong long té bao don duoc tach
ra va trai trén méi truong thach. Khi méi trudng thach co bd sung auxin, té bao don
phét trién thanh cum té bao moé seo. Khi trén méi trudong thach cé ty 1& cytokinin —

auxin thich hop, té bao don c6 kha nang tai sinh thanh cay hoan chinh.

2.2.4.4 Nudi cay protoplast - chuyén gen

Protoplast (té bao tran) la t& bao don tach 16p vo cellulose, trong diéu kién nudi
cay thich hop, protoplast ¢ kha ning tai sinh mang té bao, tiép tuc phan chia va tai
sinh thanh cay hoan chinh.

Khi té bao mét vach va tién hanh dung hop, hai protoplast c6 kha nang dung
hop Véi nhau tao ra té bao lai, dic tinh nay cho phép cai thién gidng cay trong. Qua
trinh dung hop protoplast ¢ thé duoc thuc hién trén hai ddi twong cung loai hay khac
loai.

2.2.4.5 Nubi cay hat phan don boi
Hat phan & thyc vat dugc nudi cay trén nhitng méi truong thich hop tao thanh

mo seo. M6 seo nay dugc tai sinh thanh cay hoan chinh la cay don boi.

2.2.5 Cac giai doan nhan giéng in vitro
Theo Nguyén Xuan Linh (1998), su thanh cong cua viéc nhan gidng in vitro chi

dat duogc khi trai qua cac giai doan:

2.2.5.1 Giai doan 1: Khir trung md nudi ciy
Day la giai doan t6i quan trong quyét dinh toan bd qua trinh nhan gidng in
vitro. Muc dich caa giai doan nay la phai tao ra duoc nguyeén liéu vé trung dé dua vao
nudi cay in vitro.
Theo tai liéu cua Street (1974) cac chit diét nam khuan dé xir Iy mé nudi ciy

nhu sau:
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Téc nhan vé tring Nong do (%) Thoi gian xu Iy Hiéu qua
(phut)
Hypochlorit Calcium 9-10 5-30 Rat tot
Natri hypochlorit 2 5-3 Rét tot
Hydroperoxid 10-12 5-15 Tt
Nuéc brom 1-2 2-10 Rat tét
HgCl, 01-1 2-10 B
Chat khang sinh 4 —50mg/I 30-60 Kha tot

V6 tring md ciy la mot thao tac kho, it khi thanh cong ngay lan dau tién. Tuy
vay, néu kién tri tim dugc nong do va thoi gian vo triung thich hop thi sau vai lan tha
chac chan sé& dat két qua.

2.2.5.2 Giai doan 2: Tai sinh miu nudi ciy

Muc dich cua cac giai doan nay la su tai sinh mot cach dinh hudng cac moé nuoi
cdy. Qua trinh nay duoc diéu khién chu yéu dua vao ty 1& cua cac hop chat auxin,
cytokynin ngoai sinh dua vao mai trudng nudi cdy. Tuy nhién, bén canh diéu kién d6
cling can quan tam toi tudi sinh Iy cia mau cay. Thudng mo non, chua phan hoa co
kha nang tai sinh cao hon cac mé trudng thanh da chuyén hoa sau. Nguoi ta cling con
nhan thdy rang miu ciy trong thoi gian sinh truong nhanh cia cay trong mua sinh

truong cho két qua rat kha quan trong tai sinh choi.

2.2.5.3 Giai doan 3: Nhan nhanh
Giai doan nay dugc coi la giai doan then chét cua qua trinh. Dé tang hé sb nhan,

ta thuong dua thém vao mai truong dinh dudng nhan tao cac chét diéu hoa sinh trudng
(Auxin, Cytokynin, Gibberellin,...), cac chat bo sung khac nhu nudc dira, dich chiét
nim men, ... két hop voi cac yéu td nhiét do, anh sang thich hop. Tuy thudc vao timg
d6i tuong Nuoi cay, nguoi ta cé thé nhan nhanh bang kich thich su hinh thanh qua cac
cum chdi (nhan cum chdi) hay kich thich sy phat trién cia cac chéi nach (vi giam
canh) hoac thong qua viéc tao cay tur phoi vo tinh.

2.2.5.4 Giai doan 4: Tao cay hoan chinh

Khi dat duoc kich thudc nhat dinh, cac chdi dugc chuyén tir moi truong ¢ giai

doan 3 sang méi truong tao ré. Thuong 2 — 3 tudn, tir nhitg chdi riéng 18 nay s& xuat
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hién ré va tré thanh cay hoan chinh. O giai doan nay nguoi ta thuong bd sung vao méi
truong nuodi ciy cac auxin la nhém hormon thuc vat quan trong cé chic nang tao ré
phu tr mé nudi cay.

2.2.5.5 Giai doan 5: Pua ciy ra dat

Giai doan dua cay hoan chinh tir dng nghiém ra dét 1a budc cudi cing cua qua
trinh nhan gidng in vitro va la buéc quyét dinh kha ning tng dung qua trinh nay trong
thuc tién san Xuét.

Pay la giai doan chuyén cay con in vitro tir trang thai song di dudng sang séng
hoan toan tu dudng, do d6 phai dam bao cac diéu kién ngoai canh (nhiét do, anh sang,
am do, gia thé,...) phu hop dé cay con dat ty & séng cao trong vuon wom ciing nhu
ruong san Xuat.

2.2.6 Cac yéu tb anh hwong dén nhan gidng in vitro

2.2.6.1 MAu nudi cay

Murashige (1974) ghi nhan su quan trong ciia chon lya mau cay thich hop va
chi cho thiy hau hét nhitng co quan co thé dung dé nuéi cdy mé. Diéu quan trong cho
thay mot s6 nhan té khi chon loc mau bao gom kiéu gen, co quan dugc chon loc, tudi
sinh ly, mua vy, giai doan sinh truéng, d6 khoé ciia mau va ngudn mau.

- Kiéugen

Kiéu gen anh huong sau sic dén qua trinh nudi ciy. Véi loai thube 14 duoc st
dung nhu cay kiéu mau, Cheng va Smith (1973) ghi nhan sy khac nhau giita cac
genom qua nudi cay sinh truéng mé 16i. Hon nita, Jaramillo va Summers (1990) ghi
nhan kiéu di truyén anh huéng dén sb luong va duong kinh mé seo qua nudi ciy hat
phan ca chua Lycopersycon esculentum Mill.

- Chon co quan

Murashige (1974) cho rang hau hét cac loai co quan va mo déu cé kha nang sir
dung nuéi cdy in vitro. Ong cho rang mau nudi ciy khac nhau & cac loai khac nhau,
nhu & Petunia dung chdi dinh dé nuoi cay, theo Doerschung va Miller (1976) cho rang
ch6i mam thich hop lam mau nudi cay & cac cay niy mam tir hat.

- Tubivasinh ly

Tudi thyc ciia mau nudi cdy va tudi theo mua trong nam cia mau nudi cay cho

thiy c6 anh hudng quan trong dén sy biét hod té bao va tudi sinh Iy. C6 nhiéu nghién
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ctru khac nhau vé anh huong cua tudi sinh Iy mau nuéi ciy, theo Pierik (1970) ghi
nhan ré phat sinh trén 14 non va khong phat sinh trén 14 gia.

- Mau in vitro

Trong nhirng nam gan day, nhiéu két qua nghién ctru cho thdy mau in vitro co
kha nang tai sinh cao hon mau lay tir cay me trén dong rudng hay trong vuon wom nhu
o cay Azalea (Economou va Read, 1986). Tuy nhién, Lu et al. (1991) ghi nhan nuéi
cdy tai phan dat ty Ié thanh céng cao khi nuéi cdy tai phan trén cay dong rudng.

- Sirc séng cua Mau

Diéu can thay raing mau cdy me c6 anh huong rat quan trong dén nudi ciy in
vitro. Morel (1952, 1955) nudi ciy dinh sinh truéng dé loai virus san xuat nhimg cay
sach bénh va diéu nay noi lén rang can phai can than chon mau nuéi ciy nhat la dbi
Vv6i nhitng cay bénh, néu nudi cay cay bi bénh thi s& c6 mot s luong l16n nhimg cay

bénh duogc nhan lén.

2.2.6.2 Piéu Kkién nudi ciy

Nhiét df

Nhiét d6 thich hop cho nuéi ciy moé la 20 — 27°C. Theo Murashige (1974), nhiét
d6 anh huong sau sic dén sinh truong va phat trién cay in vitro qua nhiing tién trinh
sinh 1y nhu hé hap hay hinh thanh té bao hay co quan.
Cuwong d¢ anh sang

Cuong d6 anh sang la mot nhan té quan trong trong quang hop, anh hudng dén
kha nang nuoi cay in vitro cay cé la xanh. Anh hudng cta anh sang hinh nhu ¢6 lién hé
Vi cac loai, ¢o loai chiu anh sang cao, anh sang trung binh va anh sang thap hay téi
(Papachatzi et al., 1981; Miller va Murashige, 1976; Thorpe va Murashige, 1970).
Viéc nuéi cdy in vitro tot nhat trong diéu kién anh sang 1000 lux (Dwong Cong Kién,
2002).
Quang ky va chit lwgng anh sang

+ Thoi gian chiéu sang
Anh hudng sau sic d¢én nhitng dap tGng sinh Iy & cay trong.

+ Chat luong anh sang



22

Anh huéng truc tiép dén cay in vitro, vi anh sang cao hon anh sang do hay anh
sang d6 c¢6 anh hudong dén nhimg bién d6i sinh Iy trén cay nhu ra hoa, ché do dinh
dudng va nhimg hién tuong khac nhu ting sinh chdi in vitro.

+ Céac chat khi

Thanh phan chét khi trong binh nudi ciy c6 anh huong dén sinh truéng cay in
vitro. O,, CO, va ethylen la nhitng thanh phan chat khi duoc khao sat nhiéu trong moi
truong nudi cdy. Am do ciing dugc quan tam dén, do anh huong dén qua trinh lam kho
mau nuoi cay.

2.2.6.3 Anh hwéng ciia méi truong nudi ciy

Lwa chon moéi truong nudi cdy thich hop trong nudi cdy mé la rat can thiét. Vi
mdi loai cay trong khac nhau déu yéu cau mot ham lugng dinh dudng khac nhau. Mat
khéc, moi truong con thay doi tuy thudc vao su phan hod ciia mé cdy, tuy theo trudong
hop duy tri mé & trang thai moé seo, tao ré, tao mam hay tai sinh cay hoan chinh.

Viéc lya chon méi trudng can dia vao tai lidu di cho cung dbi twong nudi ciy
hodc tham do qua mot s6 moi trudng da cho dé xac dinh méi trudng thich hop cho
mau nudi cay.

Céac méi truong déu duoc thanh lap tir mot s6 thanh phan chinh véi nguyén tic
c6 su can bang cac yéu t trong mai truong.

Céc thanh phan chinh:

- Puodng lam ngudn carbon.
- Cac mudi khoang da luong.
- Cac vitamin.
- Cac chat sinh truéng.
Ngoai ra cac tac gia con cho thém mot sé chat hitu co nhu: Nudc dira, nudce

chiét nAm men.

2.2.7 Nhirng van dé trong nhan gidng in vitro
2.2.7.1 Tinh bat dinh vé mit di truyén
Mic du ky thuat nhan giéng vo tinh da dugc sir dung nham muc dich tao ra
quan thé cay trong dong nhat (true-to-type) véi sé lwong Ién, nhung ciing tao ra nhimng
bién di soma qua nudi cly mé Seo Va nudi cdy té bao don. Nhitng bién di nay dugc

nghién ctu van dung vao cai thién gidng cay trong (Evans va Sharp,1986, 1988;
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Larkin, 1987). Tan s6 bién di thi hoan toan khac nhau va khéng lap lai (Sreissen va
Karp, 1985; Fish va Karp, 1986).

Nhitng nhan tb gay ra bién di té bao soma nhu:
- Kiéu di truyén
- Thé boi
- Sb lan ciy chuyén
- Loaimo
2.2.7.2 Su hoai miu
C6 hai tac nhan l1am hu mau nuéi cay in vitro:
- Bi vi sinh vat huy hoai, c6 thé khir tring mau trude khi dua vao maoi truong.
- Bi virus hay thé gidng nhu virus xam nhiém, khong hai mau nhung cé anh
hudng vé sau.
Tuy nhién cé su xam nhiém cua vi sinh vat nhu Agrobacterrium, Bacillus va
Pseudomanas vao nhu mé dan truyén s& hoai mau khi té bao bat d¢au phan chia.
C6 thé lam giam kha nang hoai miu bang cach:
- Khur tring miu trude khi cdy vao mai truong.

- Sir dung mau nudi cay la mé phan sinh dinh.

2.2.7.3 Viéc san xuit chit gy doc tir miu cay

Thuong chung ta hay thay hién tuong hoa nau hay hoa den mau, sinh truong
ctia mau bi ngan chin hay hu miu. Hién tueong nay 1a do mau nuéi cdy cé chta nhiéu
chat tannin hay hydroxyphenol, c6 nhiéu trong mé gia hon mé non.

Khi méi trudng va mé cay bi d6i mau qua mirc thi absorbent duoc st dung. Hai
loai absorbent thong thuong la polyvinylpyrrolidone (PVP) va than hoat tinh. Nhung
mot s6 nghién cau cho rang nén sir dung than hoat tinh (Mohamed — Yassen et al.,
1995 va Wann et al., 1997)

Nhiéu phuong phap lam giam su hoa nau duoc dé nghi va dugc nhiéu nha khoa
hoc dong ¥ nhu:

Str dung mau ciy nho tir mé non.

Gay it vét thuong trén mau khi khi tring.

Ngam mau vao dung dich ascorbic acid va citric acid vai gid trude khi cay.
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Nubi ciy trong méi trudng long, oxy thip, khong co dén 1-2 tuan.
Chuyén mau tir méi truong c6 chat kich thich sinh truéng thap qua moi trudong

c6 ndng do cao hon.

2.2.7.4 Sir dung thudc khang sinh

C6 nhiéu loai thuéc khang sinh sir dung trong nuéi cdy mo, nham han ché su
hoai mau cua vi sinh vat nhu kanamycin, penicillin, nystatin, amphotericin B,... Nong
d6 str dung 5 -100 g/l phu thudc vao vat liéu nudi ciy nhu té bao hay té bao tran. Sy
huy hoai cua chat khang sinh 1én mo thuc vat xay ra & plastid hay mitochondria, xt Iy
cang lau hay nong do cang cao dé dang dan dén sy thay do6i kiéu gen cua té bao chat
hay DNA.

2.2.7.5 Hién twgng thuy tinh thé

Than 14 phong to chira nhiéu nudc, cay co dang trong. Pay la mot dang bénh Iy
thuong thay khi cay duoc nudi trong mai trudng ma viée trao doi khi gitta cay va moi
truong bén ngoai bi dung lai, qua trinh thoat hoi nudc tap trung trong cay.

Mot s6 phuong phap han ché qua trinh hoa thuy tinh thé:

Giam sy hut nude cua cay trong in vitro bang cach ting ndng do duong trong
méi truong cdy hodc dung cac chat cé ap suat tham thau cao.

Tranh gay thuong tén trén mau cdy va tiép xac véi miu cay it nhat.

O mot s6 loai co thé str dung chat ABA.

Giam nong d6 dam trong moi trudong cay.

Giam C,H, trong binh nuéi cdy bing cach thong gio tét, ting cudng anh sang
va giam nhiét do phong cay.

2.2.8 Chét diéu hoa sinh trwéng thuc vat (DHSTTYV)

Chat BPHSTTV hay hormones sinh truéng 1a cac hop chit hitu co (gém cac san
pham thién nhién ciia thyc vat va cac hogp chét tong hop nhan tao). Chung co tac dung
diéu tiét cac qua trinh sinh truéng va phat trién cua thuc vat. Tuy nhién, cac chat
DHSTTV chi lam ting cudng qua trinh trao d6i chat ma khong tham gia truc tiép vao
qua trinh trao doi chat. N6 khong thé dung dé thay thé chat dinh dudng. Chat

DHSTTV gay nén tac dung manh mé véi mét lwong vo cung bé 1én trao ddi chat cua té
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bao, & ndng do cao chung co thé hoat dong nhu chit kim ham. Trong thanh phan méi
truong nudi cdy, cac chat PHSTTV lam viéc nhu chiéc chia khoa déng mé sy hoat
dong cua gen, diéu khién su phat sinh hinh thai va tong hop hoat chat. Tac dung cua
chat BPHSTTV lién quan dén hién tuong kim hdm va cam tng tong hop enzyme trong
co thé thuc vat, hoat hoa cac bo phan cua phan tr DNA. M&i mot chat PHSTTV déu
mang mét chie nang riéng, nhung trong co thé caa thuc vat, dé diéu khién nhitng hoat
dong cua thuc vat, chung tham gia vao thuong khong phai 1a mot ma Ia vai chat. Tuy
mdi giai doan nudi cay, giai doan phat trién cua thuc vat, su két hop cac chat nay co
khac nhau. Trong pham vi nghién ctru cua dé tai chung toi st dung cac chat thudc
nhom auxin va cytokinin.
2.2.8.1 Auxin

Tac dung sinh 1y cta auxin chi yéu lam ting thé tich cua té bao, kich thich sy
hinh thanh ré, kim ham sy sinh truong cua choi bén, kim ham su rung hoa, rung qua.
Auxin hoat hoa cac hop chat cao phan tir (protein, cellulose, pectin) va ngan can su
phan giai ching. Auxin dugc xem la hormone thyc vat quan trong nhét vi chiing c6 vai
tro rat co ban trong qua trinh phdi hop sinh truéng va biét hoa té bao can thiét cho su
phét trién binh thudng cua thuc vat. Auxin cung voi mot sé chat diéu chinh khac dam
bao cho sy tao thanh khéi cac té bao dang phan chia thanh co thé thuc vat hoan chinh.

Trong nudi ciy mé thuong sir dung cac chat nhu:

- Indol acetic acid (IAA)

- Naphthyl acetic acid (NAA).

- 2,4-D Dichlorophenol acetic acid (2,4-D).

- Indol butyric acid (IBA).

2.2.8.2 Cytokinin

Bao gdém cac nhoém chat:

- 6-Benzylaaminopurin (BAP).

- Kinetin (Ki).

- Zeatin (2).

- Thidiazuron (TD2Z).

Cytokinin c6 tac dung kich thich sy sinh truéng cua té bao cdy mé va lam ting
téc d6 phan bao. Khi ¢ ndng do cao, né c6 tac dung kich thich sy tao choi, dong thoi

trc ché sy phan hoa ré ciia mo cay.
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Cytokinin ¢ hiéu qua rat rd trén sy phan chia cua té bao, trong qua trinh nay
cytokinin can thiét nhung ching khong cé hiéu qua néu vang mat auxin. Trong mot ty
I& gitta cytokinin va auxin thi co kich thich tao chdi hay tao ré, thong thuong
cytokynin cao hon auxin thi kich thich tao chéi. Va nguoc lai, auxin cao hon cytokinin
thi kich thich su tao ré.

Trong co thé thuc vat cytokinin cé tac dung rat 16n 1 ting cudng sy tong hop
DNA va protein, kich thich qua trinh trao d6i chat.

2.2.9 Nhirng thanh twu vé nudi cdy mé ciy rirng trén thé giéi va Viét Nam

2.2.9.1 Trén thé gioi

Nganh nudi cdy mé da thu duoc nhiéu thanh tyu ¢ cac linh vuc cay trong cong
nghiép (ca phé, thudc 14, co dau, cao su,...), cdy nong nghiép, thuc pham (khoai tay,
lta, bip cai,...), cay canh (phong lan, cam chuéng, hué,...) (Albert Sassons, 1988;
Nguyén Vin Uyén va cac tac gia, 1993; Bezborogov va cac tac gia, 1994). Pic biét
trén linh vyc cay canh thi phong lan nudi cdy mé duoc phat trién rat rong rai ca trong
nudc va ngoai nude (Nguyén Thién Tich va cac tac gia, 1988; Vo Thi Bach Mai,
1996). Cay an trai lau nam: cay khé, mang cau xiém, mang cut,... (Nguyén Van Uyén
va cac tac gia, 1993). Trong tap chi “Plant physiology” (1988) va nhiéu tai liéu khac,
cac nha khoa hoc Nga ciing cho biét két qua nudi cay mé nhiéu loai cay khac nhau nhu
thong, bach duong,...

Ngay nay cay trong tir cdy mo khong chi quen thudc véi cac nha nghién ci,
cac nha kinh doanh, san xuat chuyén nghiép ma ca nhimg nguoi néng dan, nguoi lam
vuon tha cong ciing da biét va quan tam t6i nhu cay khoai tay, cay chudi,. ..

Tuy nhién trén linh vyc cay trong rimg, nhat la nhimg cay quy, hiém, lau nim
do nhitng dac thu riéng con it duoc nghién ctru ké ca vé chung loai va quy mé nghién
ctru. Cac két qua da cé déu cha yéu nghién ctru cho cac loai cay moc nhanh, cay cé gia
tri kinh té trong thoi han kinh doanh ngén, c6 kha ning mau chéng dap tmg nhu cau
phu xanh dat trong va cung cap dugc khdi lwong nguyén liéu dang ké cho nén kinh té
va doi sbng nguoi dan (nhwa ma, gd, cui,...).

Reilly va Washev (1977) da tach chdi mam cay thong (Pinus sp.) dugc tach tur
hat gieo trong dng nghiém. Tir nhitng nam 1970 nguoi ta d nuoi cay thanh cong manh

14, cudng 14, doan than, r& bach dan (Albert Sassons, 1988). Céac nha nghién caru My da
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tao dugc cdy con tir nudi ciy doan than loai Eucalyptus grandis, E. gunni, E.
danrympleama ,... vao cac nam 1977, 1979.

Nam 1973, Afocel di khoi sy nghién ctru nhan giéng vé tinh cay bach dan
nham muc dich san xuit 16n cac dong vé tinh chiu lanh, ning suit gd cao. Nguoi ta da
tao cay tir hat nay mam trong 6ng nghiém, hoic cat cac chdi non tir cac cay chon loc,
tir canh ghép. Tur ndm 1975, cay cdy mé duoc bit dau trong ra ngoai dat véi sb luong
20.000 cay / thang.

Mot sé gidng bach dan cé ning suat cao, hay gia tri kinh té vé tinh dau ciing
duogc thir nghiém ¢ nhiéu nudce nhiét d6i: An Do, Senegal, hang nam tir mot doan canh
c6 thé cho 50.000 cay con hay hon nita (Albert Sassons, 1988).

Tai hoi nghi Kaset Sart (Thai Lan, 1994) ciing dd bao céo két qua nhan gidng
thanh cong 55 loai tre trac va dy dinh phuc vu du an trong rimg cua Thai Lan, véi san
luong 1 tric¢u cay con / nam (Pranon Prutgongse, 1994).

O Malaysia ciing da co6 két qua vi nhan gidng cac loai cdy g nhu Acacia

mangium; Gmelia arborea (Marziah Mahmood, 1995).

2.2.9.2 Tai Viét Nam

Nudc ta c6 mot sb co sé gidng cay rimg, Vién 1am nghiép, nhiéu Truong Pai
hoc Nong Nghiép va khoa hoc (sinh hoc) ciing di xay dung cac phong nudi ciy mé.
Pién hinh la Xi nghiép giéng va phuc vu trong ring TP.HCM da dugc chuyén giao
mét Trung tim nudi ciy mé Ién tir Quang Pong (Trung Qudc). Hién nay Trung tam co
kha nang cung cap 1 triéu cay con / nam voi khoang 10 dong bach dan va cac loai
téch, keo 1a tram (bdo céo tai hoi nghi CNSH lan 111, 1995).

Trung tam nghién ctu lam nghi€p Phu Ninh-Vinh Phua ciing xay dung phong
nuoi cdy mo 1994, dén thang 5 nim 1995 da san xuat 50000 cay con bach dan, va
trong thir & mot s6 tinh Vinh Phi, Quang Ninh, Gia Lai (Mai Dinh Hong, 1995). Ciing
nhu két qua thong bao nudi cdy mé bach dan lai thanh cong va trong ra ngoai dat ty
nhién ciia Nguyén Ngoc Tan (1995).

Khoa 1am nghiép truong Pai hoc Néng Lam TP. HCM, ciing d& ¢ nhiéu thanh
tvu V& nudi cdy mo cay rimg nhu: nudi cdy mo mot loai cdy bach dan (E.

camaldulensis), cay thong caribé (Pinus caribaea), cay gia ty (Tectona grandis Linn
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F.), cay thong ba l4 (Pinus kharya Royle), cay thong do, cay tram huong, cay may
nép,... song két qua con chu yéu dimg lai & giai doan 6ng nghiém.

Qua cac két qua con rat han hep nhu vay, ching té nhitng nim qua nhu cau thi
truong cay cdy mé cho trong rimg trong nude chua cao nhit 1a d6i véi cac loai cay gd
quy, hiém, lau nam. Mic du vay nhimg thanh tyu d3 c6 ciing la nhiing co so, kinh
nghiém va hy vong dé dit van dé nudi ciy cdy giang huong, 13 mot loai ciy quy cua
rung nhigt dai dang c6 nguy co bi tiéu diét.

Hy vong khong chi dit vao kha nang thanh cong tir cac thi nghiém ma ca trién
vong tmg dung trong thuc té trong ring ¢ nude ta. Vi ngoai nhitg thanh tuu khong
nhé néu trén, con phai noi dén mot thanh cong rat Ion trong dinh hudng phét trién
nganh nuoi cdy mé cay rimg cia nha nudc va cac nha chuyén moén lam nghiép. o la
su dau tu thich dang dé chuyén giao nhitng cong nghé hén dai tir Trung Qudc, dic biét
la & Xi nghiép giong va phuc vu trong rimg TP.HCM dugc danh gia la trung tim nuoi
cdy mo 16n va hién dai nhat trong nudc hién nay. Trén thuc té xi nghiép da trién khai
hiéu qua, da trong thir va cung cap gidng cay mo cho mét sé co so trong rimg. Két qua
cay con (bach dan) sau mot nam co thé dat chiéu cao 6-7 m, dudng kinh goc dat 10cm.
Chi sau 3 thang mot s6 giéng bach dan do duoc duong kinh gbc binh quan 3,8 cm.
Chiéu cao vit ngon 2,5-2,8 m (do thang 10.1996).

Trong thoi gian toi, cac trung tam va co so nudi cdy mé khac s& con dua ra
nhiéu thanh céng nudi ciy cay rimg véi nhiéu chung loai hon, phuc vu duoc cac ké
hoach trong rimg cta nudc ta. “Ké hogch CNSH nam 1996 — 2010 trong dé quan tam
nhan nhanh cdc cay lam nghiép, cdy canh, cdy thuée quy” (Nguyén Van Uyén, 1995).

Hién nay van dé khan thiét va can quan tim hon nira téi tiém ning cua viéc phd
bién (mg dung vi nhan giéng ddi véi cac loai cay gd. Anh huéng kinh té cua tmg dung
nhan giong vo tinh cac loai thuc vat nay la rat 16n dbi véi nhitng ving nhiét doi va 4
nhiét d&i (Gamborg, 1995).
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Chuong 3. VAT LIEU VA PHUONG PHAP NGHIEN CUU

3.1 Déi twong thi nghiém

Thi nghiém dugc tién hanh trén cay giang huong (Pterocarpus macrocarpus).
3.2 Thoi gian va dia diém nghién ciru

Dé tai dugc thuc hién tir ngay 6/2- 18/6/2006 tai B6 mon Cong nghé sinh hoc
truong Pai hoc Nong Lam.
3.3 Vat liéu nghién ctru

3.3.1 Trang thiét bi va dung cu

Thiét bi: ta vo trung, ndi hap, may do pH, can dién tr, may lanh, nhiét ké, am
ké, ké dat binh, dén neon,...

Dung cu: pince, kéo, dao cdy, binh thuy tinh 500ml, dia, dén con.

3.3.2 Méi truwdng nudi ciy

Céac mai truong duogc st dung gém: Mai truong MS, ¥4 MS, WPM. Trong d6
moi trudng ¥4 MS 13 méi trudong MS ma thanh phan da lugng dugc giam di mot nira.

- M6i trudng MS cai tién (Murashige va Skoog, 1962)

Thanh phan Nong do (mg/l)
Khoang da luong NH;NO; 1650
KNO; 1900
CaCl,.2H,0 440
MgS0O,.7H,0 370
KH,PO, 170
Khoang vi lugng MnSQO,.4H,0 23,3
ZnSQO,4.7H,0 8,6
H3BO3 6,2
KI 0,83
Na,Mo00,.2H,0 0,25
CuS0,.5H,0 0,025

CoCl,.6H,0 0,025



Sit EDTA

Vitamin

Na,.EDTA
FeS0O,.7H,0O

myo-Inositol
Thiamin (B,)
Nicotinic acid
Pyridoxine HCI
Glycine

37,3
27,8

100
0,1
0,5
0,5

- Moi truong WPM ( Llooyd va McCown, 1981)

Khoang da lugng

Sit EDTA

Khoang vi lugng

Vitamin

Thanh phan
NH4NO;
CaNO;
K;SO,
CaCl,
KH,PO,
MgSO,

FeNa,EDTA

MnS0O,.4H,0
ZnSQO,4.7H,0
H;BO;

Kl
Na,Mo00,.2H,0
CuS04.5H,0
CoCl,.6H,0
myo-Inositol
B:

Bs

Nicotinic acid

Glycine

Nong do (mg/l)
400
556
990
96
170
370

65,1

23,3
8,6
6,2

0,83

0,25

0,025
0,025
100

0,5
0,5

30
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Céc chat diéu hoa sinh trudng thuc vat duge sir dung l1a BA, NAA, IBA (mg/l).

Céc thanh phan khéc:
Puong sucrose 30 g/l
Agar 7,5/
Nudc dira 10%

Than hoat tinh 19/l
M®i truong duoc didu chinh vé pH=5,7 + 0,1 (bang KOH 1N va HCI 1N) trudc
khi hdp khir trang bang autoclave ¢ latm (121°C) trong 25 phut.

3.4 Piéu kién nudi cdy in vitro

Thoi gian chiéu sang 16 gio/ngay
Nhiét do 25+2°C

Do am 75-80%
Cudng d6 4nh sang 2000-3000 lux

3.5 Phuong phap khir trung

3.5.1 Vat liéu
Hat giang huong do Khoa Lam Nghiép truong Pai Hoc Nong Lam cung cip
3.5.2 Phuong phap khir triing miu

- Bén ngoai ti cay:
Hat da duoc boc vo dem rira bang xa bong
Rira sach xa bong bang nudc may

- Trong ta ciy Vo tring;
Rura hat bang nudc cat vo tring
L4c cdn 70° trong 30 giay
Rua lai 3 1an bang nude cét vo tring
Ngam trong Javel (nong do va thoi gian theo thi nghiém)
Rura lai 3 1an bang nudc cat vo trang
3.5.3 CAy miu
Tao vét thuong cho hat
CAy mAu vao binh thuy tinh chita 30ml mai truong /,MS khong bd sung chét

diéu hoa sinh truéng thuc vat
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3.6 Phuwong phap thi nghiém
Céc thi nghiém déu duogc bd tri theo kiéu thi nghiém don yéu té va hoan toan
ngau nhién, v6i 3 1an 13p lai. Trong mdi binh cdy mot mau. M&i binh chira 50ml moi
truong
3.6.1 Thi nghiém 1: Anh huong cia nong do va thoi gian khir tring dén ty 16
séng cua mau cdy cay giang huong in vitro.
= Muyc dich thi nghiém: Xac dinh nong do javel va thoi gian thich hop cho
viéc vo tring mau giang huong nham tao ngudn mau sach ban dau cho qué trinh
nhan gidng tiép theo.
= Vat li¢u thi nghi¢m: Hat giang huong

Thi nghiém gom: 9 nghiém thirc

Nghiém thic Nong d6 Javel (%) Thoi gian kht trung (phut)
NT1 5 5
NT2 5 10
NT3 5 15
NT4 10 5
NT5 10 10
NT6 10 15
NT7 12 5
NT8 12 10
NT9 12 15

M®di nghiém thirc ciy 3 binh
Tong s6 mau: 81
Thoi gian thi nghiém: 4 tuan
Chi tiéu theo doi:
Ty 1& hat nay mam (%): (Tong 6 hat nay mam / tong s6 mau ciy)x100
Ty 1& hat khong nhiém (%): (Tong s6 hat khong nhiém / tong s6 mau cay)x100
Ty 1& hat nhiém (%): (Téng s6 hat nhiém / tong s6 mau cy)x100
3.6.2 Thi nghiém 2: Khao sat anh hudng cua cac moéi truong 1é€n kha nang tao

chdi cay gidng huong in vitro.
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3.6.2.1 Thi nghiém 2a: Anh huéng cua ndng dd6 BA va NAA [én kha
nang tao choi cua cay giang huong in vitro.
= Muc dich thi nghiém: Xac dinh néng d¢ thich hop BA va NAA thich hop
cho qua trinh tao chdi cua cay giang huong in vitro, lam ngudn nguyén liéu cho
qué trinh vi nhan gidng tiép theo.
= Vit liéu thi nghiém: Chdi con in vitro moc 1én tir hat giang huong da

dugc Vo trung va nudi cay trong moi trudng 2 MS ¢ thi nghiém 1 sau 4 tuan nudi

7
A

cay.
Thi nghiém gom: 8 nghiém thirc

Nghi¢m thuc Moi truong BA(mg/l) NAA (mg/l)
NT1 (PC) WPM 0 0
NT2 WPM 0,5 0,1
NT3 WPM 1 0,1
NT4 WPM 1 0,5
NTS WPM 15 0,1
NT6 WPM 15 0,5
NT7 WPM 2 0,1
NT8 WPM 2 0,5

M®i nghiém thirc cy 3 binh
Tong s6 mau: 72 mau
Thoi gian thi nghiém: 6 tuan
Chi tiéu theo doi:
e S6 luong chdi (choi): Tong sd chdi/ tong s6 mau ciy
e Chiéu cao chdi (cm): Do tir mit thach dén dinh cao nhét cua cum chdi

e Heé s0 nhan choi: Tong s6 choi / mau cay

3.6.2.2 Thi nghiém 2b: Khao sat anh huéng caa méi trudng nudi ciy
co ban dén kha nang tao chéi cua giang huong in vitro.
*  Muc dich thi nghiém: Xac dinh dugc loai moéi truong co ban thich hop

cho sy tang truong va phat sinh cum chdi cua ciy giang huong in vitro nham lam dbi
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dao lrgng miu va dam bao chat luong mau vé kich thuée ciing nhu kha niang ting
truong manh cho 1an vi nhan gidng sau.
= Vit liéu thi nghiém: Chdi giang hwong in vitro & thi nghiém 2.

Thi nghiém gom: 3 nghiém thirc

Nghiém thirc M®i truong BA (mg/l) NAA (mg/l)
NT1(BC) WPM 1,5 0,1
NT2 Y,MS 1,5 0,1
NT3 MS 1,5 0,1

M®bi nghiém thirc ciy 3 binh

Tong s6 mau: 27

Thoi gian thi nghiém: 6 tuan
Chi tiéu theo dai:

e Chiéu cao chdi (cm): Po tir mat thach lén dén dinh cao nhat cua cum

choi.

e S04 luong chdi (chdi): Tong sé chdi / tong s mau cy.

e Hé s6 nhan chdi: Toéng s6 chdi / miu cdy.

3.6.3 Thi nghiém 3: Khao sat anh huong cua IBA va NAA dén su hinh thanh
ré ciia giang huong in vitro.

e Muc dich thi nghiém: Xac dinh nong do IBA va NAA thich hop cho qua
trinh tao ré cua cay giang huong in vitro, nham chuan bi cay con khoé¢ manh dé dua
ra vuon wom.

e Vit liéu thi nghiém: Choi tach ra tur thi nghiém 2 c6 kich thudc khoang

2—3cm.
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Thi nghiém gom: 9 nghiém thirc

Nghiém thirc Moi truong IBA (mg/l) NAA (mg/l)
NT1 (PC) WPM 0 0
NT2 WPM 0,5 0
NT3 WPM 1 0
NT4 WPM 15 0
NT5 WPM 2 0
NT6 WPM 0 0,5
NT7 WPM 0 1
NT8 WPM 0 1,5
NT9 WPM 0 2

MJdi nghiém thirc ciy 3 binh
Tong s6 mau: 81 mau
Thoi gian thi nghiém: 6 tuan
Chi tiéu theo doi:
e Thoi gian chéi tao ré (ngay sau cay): Tinh tir lac ciy mdi tao ré.
o S48 /cay (r8): Pém tat ca ré & mbi cay khi 50% sd cay da ra 18
e Chiéu dai ré (mm): Po chiéu dai ré sau 4 tudn nudi ciy
3.6.4 Phan tich thong ké
S6 ligu thu thap dugc xur Iy trén may vi tinh bang chwong trinh thong ké
Statgraphic 7.0. Poc két qua dua vao bang ANOVA, bang trung binh va bang so sanh
khéac biét gitta cac nghiém thire (Bang phuong phap LSD)
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Chuong 4. KET QUA VA THAO LUAN

4.1. Anh hwéng ciia ndng df va thoi gian khir tring dén ty 18 séng cia miu
ciy ciy giang hwong in vitro.

Khir mau 1a mot bude 1am quan trong dé dam bao cho ngudn nguyén liéu sau
nay cua qué trinh nhan giéng in vitro do ngudn mau ban dau khong sach, 13y tir tu
nhién con 1an bun, dat, khong vo trung, dé mang mam bénh,.... Giang huong 1a loai
cay ho dau, hat c6 voé bao boc bén ngoai nén ciing rat kho c6 tinh trang nhiém khi khur
mau hon 12 so véi khir mau tir cac bd phan khac nhu: choi, than, ...

Bang 4.1: Két qua khir mau hat gidng hwong sau 4 tudn nudi cay.

Nghiém thic Ty 1¢ hat nhiém Ty 1é hat khong nhiém Ty 1¢ hat nay mam

(%) (%) (%)
NT1 33,33 66,67 0,00
NT2 66,67 33,33" 0,00°
NT3 100,00° 0,00 0,00
NT4 100,00° 0,00 0,00
NT5 66,67 33,33 0,00°
NT6 100,00° 0,00? 100,00°
NT7 100,00° 0,00 66,67°
NT8 100,00° 0,00? 33,33
NT8 100,00° 0,00 0,00
CV (%) 8,83 1,42 0,67

*Cac gia tri theo sau bdi chir cai trong cting mot cot khong cung ky tu biéu hién su
khac biét rat c6 ¥ nghia vé mat thong ké & murc d6 0,05.

Tuy ty 1é hat khong nhiém thi rat cao nhung ty 1& hat ndy mam lai qua thip.
Diéu nay 1 do hat c6 vo boc bén ngoai dong vai tro nhur bao vé ngin can sy ndy mam

cua hat.
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Hinh 4.1: Hat gidng hwong in vitro ndy mam Hinh 4.2 Cay con gidng huwong in vitro

Qua két qua trén cho thay:

Dbi v6i cdy giang huong thi ndng do6 javel va thoi gian khir tring thich hop 1a
10% javel trong 15 phut.

Céc hat giang huong bi nhiém hau nhur 1a bi nhiém nam, thuong xay ra dbi voi
truong hop khir tring & ndng d6 javel va thoi gian khtr tring thap.

4.2 Khao sat anh huwdng ciia cic médi treong 1én kha ning tao chdi ciia ciy
giang hwong in vitro.

Viéc nhéan chdi in vitro c6 vai tro quan trong trong viéc tao ra luong 16n cay con
in vitro 1am nguyén liéu cho cac qua trinh nhan gidng tiép theo. Pay 14 qué trinh quan
trong va cling c6 thé noi day la nhiém vu ctia nhin giéng vo tinh.

That ra, ban than thyc vét c¢6 kha nang tu tong hop va diéu chinh cac chat diéu
hoa sinh trudng thuc vat thich hop véi mdi thoi ky sinh truong, phat trién, véi thoi tiét
khi hau, diéu kién song. Vai tro ciia cac chat sinh truong thé hién ¢ nhiéu mat nhu diéu
khién van dong, diéu khién qué trinh ra hoa, cac hoat dong sinh ly, sinh hoéa trong co
thé thuc vat (Oparin, 1977; Maréti Mihaly, 1976; Nguyén Van Uyén, 1995). Déi véi
mé nuoi cdy trong tinh trang di dudng, kha ning tu tong hop va diéu chinh cac chat
diéu hoa sinh trudng la rit han ché, can bo sung nhimg chat nay vao méi truong nudi
cdy mot lugng phu hop. Tuy vao mdi loai mé cdy, loai cay, thoi gian phat trién caa mo
cdy va muc dich nudi cdy ma chiu su anh huéng cua ndng d6 chit diéu hoa sinh

truong khac nhau.
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4.2.1 Anh huéng ciia nong dd BA va NAA Ién kha ning tao choi cia ciy
giang hwong in vitro.
Bang 4.2: Anh huéng ciia nong do BA va NAA 1én kha nang tao choi Cdy gidng
hwrong in vitro sau 6 tudn nudi cay.

Nghiém BA NAA S0 Chicucao  Héso
thirc (mg/l) (mg/l) choi nhan choi

(chdi) chdi (cm)

NT1 0,0 00 1,0° 1,170 1,00?
BC)

NT2 0,5 01 1,78 1,43%° 1,67
NT3 1,0 01 1,3 1,30%° 1,33°
NT4 1,0 05 2,0 2, 01¢ 2,00¢
NT5 1,5 01 63° 2,20° 6,33
NT6 1,5 05 47" 1,90% 4,67°
NT7 2,0 0,1 1,0° 1,77° 1,00°
NT8 2,0 05  1,0% 1,172 1,00?
CV(%) 13,9 12,99 12,29

*Cac gia tri theo sau boi chif cai trong cung mot cot khong cung ky tu biéu hién
su khac biét rat co y nghia vé mat théng ké & mrc do 0,05.

O nghiém thic 5 (ndng do BA=1,5 mg/l; NAA=0,1 mg/l) sé luong chdi tao
thanh va chiéu cao chdi dam bao lam ngudn nguyén liéu in vitro cho cic qua trinh
nhan giéng tiép theo. Do d6 ¢ nong do BA=1,5 mg/l; NAA=0,1 mg/1 rat thich hop cho
su nhan chdi ¢ cay gidang huong in vitro.

Béang két qua trén cho thiy giang huong tai sinh choi tot & nong d6 BA=1,5
mg/l vda NAA=0,5 mg/l. Tuy nhién ¢ nghiém thtrc nay phan 16n chdi tao thanh c6 kha
nang ting truéng chidu cao chdi rat thap.

O nghiém thtc 2 (néng d6 BA=0,5 mg/l; NAA= 0,1 mg/l) va & nghiém thirc 4
(ndéng d6 BA=1mg/l; NAA=0,5mg/l) thi chdi bén phat trién kha tot nhung sé luong lai
it.

O nghiém thuc 8 (d6 BA=2 mg/l; NAA=0,5 mg/l) chdi hau nhu khong xuit
hién, chiéu cao chdi giam va c6 hién tuong tao se¢o, nguyén nhan do ham lugng chét
diéu hoa sinh trudng cao giy trc ché kha ning phat trién chdi cta ciy giang huong in

vitro.



BA=1mg/l; NAA=0,1mg/I

BA=1,5mg/l; NAA=0,1mg/I

BA=2mg/l; NAA=0,1mg/I
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BA=0,5mg/l; NAA=0,1mg/|

BA=1mg/l; NAA=0,5mg/I

BA=1,5mg/l; NAA=0,5mg/I

BA=2mg/l; NAA=0,5mg/I

Hinh 4.3: Chéi cdy gidng hwong in Vitro dwoc tao thanh sau 6 tuan nudi cdy

trén cac moi truong khac nhau
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4.2.2 Khao sat anh hwéng clia mdi trudng nudi ciy co ban dén kha ning tao chdi
cua ciy giang hwong in vitro.
Bang 4.3: Anh hudng ciia méi truong nudi cdy dén kha nding tao chéi cia Cdy gidng

hwong in vitro sau 6 tuan nuoi cay.

Nghiém thitc  Mo6i1 truong SO chéi  Chiéu cao choi H¢ s6 nhan choi

(chdi) (cm) (chdi)
NT1 WPM 2,0° 1,4° 2,00°
NT2 15 MS 1,33 1,87 1,33°
NT3 MS 3,67° 3,13 3,00°
CV (%) 10,2 8,09 12,77

*CA4c gid tri theo sau boi chir cai trong cting mot cot khong cung ky tu biéu hién
su khac biét rat c6 ¥ nghia vé mit thong ké & mirc d6 0,05.

Két qua trén cho thiy & nghiém thirc 2 (moi truong MS) cho s6 chdi nhiéu, chdi
phat trién khoé manh hon so v6i méi trudng % MS va moéi trudng danh cho cdy than
gd WPM.

C6 thé trong mdi trudng cdy than gd thanh phan khoang da luong thap, chdi tuy
c¢6 phat trién nhung kich thudc chdi khong dam bao lam ngudn nguyén liéu cho qua

trinh nhan gidng tiép theo so voi moi truong MS.

Moi truong MS Moéi truong WPM Moi truong 2 MS

Hinh 4.4: Choi cdy gidng huwong in Vitro duwoc tao thanh sau 6 tudn nudi cdy trén cdc

moi truong khdac nhau.
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4.3 Khao sat anh huéng ciia IBA va NAA dén sy hinh thanh ré caa ciy

giang hwong in vitro.

Ré 1a mot bo phan quan trong ciia cay. N6 c6 tac dung hut nuée, mudi khoang

va chét dinh dudng cung cip cho cdy sinh truéng va phat trién. Do do, trong viéc tao

cdy in vitro hoan chinh ta phai quan tdm dén bd ré cia ciy, tim méi trudng that sy

thich hop cho sy tao va phat trién cua ré. Cay in vitro c6 bd ré khoe thi méi co kha

nang song trong diéu kién vuon wom do khi chuyén tir diéu kién in vitro ra vuon wom

c6 su tac dong manh mé dén cay con in vitro nhu: am d9, anh sang, nhiét do, moi

treong thuan hoa khong thich hop, ...cay rat dé bi chét.

Bang 4.4: Anh huéng ciia IBA va NAA dén sw hinh thanh ré cia cdy gidng hwong in

Vitro sau 4 tudn nudi cdy.

Nghiém thtc  NAA IBA Thot gian Sb ré Chiéu dai
(mg/l) (mg/l) ra ré (1é) ré (cm)
(ngay)
NT1 0 0 0,0° 0,0° 0,00
NT2 0,5 0 10,0° 6,0 0,75%
NT3 1 0 10,0° 4,0 0,25%
NT4 15 0 7,5¢ 4,0 1,25
NT5 2 0 4,0° 10,0° 0,85%°
NT6 0 0.5 0,0° 0,0% 0,00°
NT7 0 1 10,0° 2,5 0,40%
NT8 0 1,5 7,0 8,5 3,50°
NT9 0 2 5,0° 6,5% 2,00°
CV(%) 6,07 7,67 12,42

*Cac gia tri theo sau boi chit ci trong cing mot cot khong cung ky tu biéu hién

su khac biét rat ¢6 ¥ nghia vé mit thong ké & mirc d6 0,05.

Cay giang huong in vitro c6 kha ning tao ré rat manh. Trong d6 nghiém thirc 8

(ndéng d6 NAA=0 mg/l; IBA=1,5 mg/l) cho két qua tao r& nhanh, dai nhit. Nhu vay

nong do nay rat thich hop cho sy tao ré ctia cdy giang huong in vitro.
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O cac nghiém thic khac gidng hwong in vitro ciing c6 kha ning tao ré nhanh
nhung kich thudc ré khong dam bao cho giai doan vuon wom sau ndy do quéa ngin.

O nghiém thirc 5 (NAA=2mg/l; IBA= Omg/l) ciing cho ra r& sém nhung ré& chi
phat trién & muc do nhiing soi tring, manh, ngan du rat nhiéu. Piéu nay khong dam
béo cho viéc dem trong & vudn wom.

O nghiém thiac 4 (NAA=1,5mg/l; IBA=0mg/l) chdi con giang huong in vitro

ciing ¢6 tao ré nhung c6 xu hudng tao seo.

NAA=2mg/I NAA=1,5mg/l

i

IBA=2mg/I IBA=1,5mg/I

Hinh 4.5: Cdy gidng hwong in vitro hodn chinh sau 4 tuan nuéi cdy.



5.1 Két luan
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Chuong 5. KET LUAN VA PE NGHI

Qua nhirng thi nghiém da thyc hién chiung t61 da rat ra dugc nhitng két luan sau

vé viéc nhan gidng in vitro cay giang huong:

5.2 Pé nghi

Hat giang huong in vitro cé ty 18 sdng cao nhét khi ching duogc xtr 1y &
ndng do javel 1a 10% trong 15 phut.

Moi truong MS véi ndong 46 BA=1,5 (mg/1); NAA=0,1 (mg/]) rit thuan
loi cho kha nang tao chéi giang huong in vitro.

Nong do IBA=2mg/1 sé& giup cdy giang huong in vitro ra r& nhanh va

khée, rat thich hop cho viéc dem cdy ra vuon vom.

Tiép tuc nghién ctru thém dé tim ra chat diéu hoa sinh truong thich hop
cho viéc nhan chdi dic biét 1a ting trudng choi.

Nghién ciru & giai doan vuon wom dé tim ra gia thé thich hop cho sy
phat trién cta cdy giang huong in vitro.

Nghién ciru l4p ra quy trinh k¥ thuat nhan giéng va trong cay giang
huong in vitro dé c6 hiéu qua kinh té cao nhat.

Nghién ctru vé kha ning nhan gidng ciy giang huong bing phuong phap

giam canh trong diéu kién in vivo dé tao ra lugng cay con nhanh, khoe.
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Bang 1: Két qua khir miu hat giang hwong sau 4 tudn nudi ciy

PHU LUC 1

Bang so liéu goc tir cac thi nghiém

Nghiém thirc Tylé¢ hat Tylé hat Ty l¢ hat
khong nhiém  nay mam
nhiém (%) (%) (%)
NT1 33,33 66,67 0,00
NT2 66,67 33,33 0,00
NT3 100,00 0,00 0,00
NT4 100,00 0,00 0,00
NTS 66,67 33,33 0,00
NT6 100,00 0,00 100,00
NT7 100,00 0,00 66,67
NT8 100,00 0,00 33,33
NT9 100,00 0,00 0,00
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Bang 2: Anh huéng ciia ndng dd BA va NAA Ién kha niing tao chdi ciy

giang hwong in vitro sau 6 tuin nudi cay.

Nghiém thic ~ S6 chdi (chdi)  Chiéu cao chdi (cm) Heé sb nhan chdi
NT1 (BC) 1,0 1,17 1,00
NT2 1,7 1,43 1,67
NT3 1,3 1,30 1,33
NT4 2,0 2,01 2,00
NT5 6,3 2,20 6,33
NT6 4,7 1,90 4,67
NT7 1,0 1,77 1,00
NT8 1,0 1,17 1,00
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Bang 3: Anh huéng clia méi truong nudi ciy dén kha ning tao chdi ciia ciy gidng
hwong in vitro sau 6 tuan nudi cay

Nghiém thac  S6 chdi (chdi)

Chiéu cao chéi (choi)

Hé s6 nhan choi

NT1 2,00
NT2 1,33
NT3 3,67

1,40
1,87
3,13

2,00
1,33
3,00

Bang 4: Anh huwéng ciia IBA va NAA dén sy hinh thanh ré caa ciy giang hwong

in vitro sau 4 tufin nudi ciy

Nghiém thtrc Thoi gian ra ré (ngay) S61& (r8)  Chiéu dai ré (cm)
NT1(BC) 0,0 0,0 0,00
NT2 10,0 6,0 0,75
NT3 10,0 4,0 0,25
NT4 7,5 4,0 1,25
NT5 4,0 10,0 0,85
NT6 0,0 0,0 0,00
NT7 10,0 2,5 0,40
NT8 7,0 8,5 3,50
NT9 50 6,5 2,00




PHU LUC 2

Bang phan tich sb liéu cac thi nghiém

THI NGHIEM 1

TY LE HAT KHONG NHIEM

One-Way Analysis of Variance
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BANG ANOVA

Data: THUY.HATKNHIEM
Level codes: THUY.NT
Labels:

Means plot: LSD

Confidence level: 95
Analysis of wvariance

Source of variation

Sum of Squares

8 1172.8642

Between groups
Within groups

9382.9136

.0000

.0000

Total

0 missing value (s)

BANG TRUNG BINH

Table of means for THUY.HATKNHIEM by THUY.NT

(corrected)

9382.9136

have been excluded.

Stnd. Error

Stnd. Error

Range test: LSD
Sig. level
999.999 0000
95 LSD

intervals for mean

.330000
.670000
.000000
.000000
.670000
.000000
.000000
.000000
.000000

33.330000
66.670000
.000000
.000000

.000000
.000000
.000000
.000000

Level Count Average (internal) (pooled s)
NT1 2 33.330000 .00000E0000 .00000EO0OQO
NT2 2 66.670000 .00000E0000 .00000EO0O0O
NT3 2 100.000000 .00000EOO0OO .0O00O0OOEOOOO
NT4 2 100.000000 .00000EOO0OO .0O00O0OOEOOOO
NT5 2 66.670000 .00000EQ000 .00000EO0QO
NT6 2 100.000000 .00000EOO0OQOO .0000OEOQOO
NT7 2 100.000000 .00000EOO0OO .0O00O0OOEOOOO
NT8 2 100.000000 .00000EOO0OO .0O00O0OOEOOOO
NTO9 2 100.000000 .00000EOO0OO .0O00O0OOEOOOO
Tota 18 85.185556 .00000E0000 .00000EO0O0O

85.185556

85.185556
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BANG KET QUA TRAC NGHIEM PHAN HANG

Multiple range analysis for THUY.HATKNHIEM by THUY.NT

Method: 95 Percent LSD

Level Count Average Homogeneous Groups

NT1 2 33.330000 X

NT2 2 66.670000 X

NT5 2 66.670000 X

NT3 2 100.000000 X

NT4 2 100.000000 X

NT6 2 100.000000 X

NT7 2 100.000000 X

NT8 2 100.000000 X

NT9 2 100.000000 X

contrast difference +/- limits
NT1 - NT2 -33.3400 0.00000 =
NT1 - NT3 -66.6700 0.00000 =
NT1 - NT4 -66.6700 0.00000 =
NT1 - NT5 -33.3400 0.00000 =

* denotes a statistically significant difference.

TY LE HAT NHIEM
BANG ANOVA

One-Way Analysis of Variance
Data: TN1.HATNHIEM
Level codes: TNI1.NT

Labels:

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

Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level

Between groups 9382.9136 8 1172.8642 999.999 .0000

Within groups .0000 9 .0000

Total (corrected) 9382.9136 17

0 missing value(s) have been excluded.



BANG TRUNG BINH

Table of means for TN1.HATNHIEM by TN1.NT
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Level Count

Average

Stnd. Error
(internal)

Stnd. Error
(pooled s)

95

)

LSD

intervals for mean

66.670000
33.330000
.000000
.000000
33.330000
.000000
.000000
.000000
.000000

.00000E0000
.00000E0000
.00000E0000
.00000E0000
.00000E0000
.00000E0000
.00000E0000
.00000E0000
.00000E0000

.00000E0000
.00000E0000
.00000E0000
.00000E0000
.00000E0000
.00000E0000
.00000E0000
.00000E0000
.00000E0000

66.670000
33.330000
.000000
.000000
33.330000
.000000
.000000
.000000
.000000

66.670000
33.330000
.000000
.000000
33.330000
.000000
.000000
.000000
.000000

14.814444

.00000E0000

BANG KET QUA TRAC NGHIEM PHAN HANG

Method:
Level

.00000E0000

14.814444

Multiple range analysis for TN1.HATNHIEM by TN1.NT

95 Percent LSD

Count Average

14.814444

.000000
.000000
.000000

contrast
1 -2
1_
l_
1

(G2 SO

.000000

.000000
33.330000 X
33.330000 X
66.670000 X

X
X
X
.000000 X
X
X

difference

33.3400
66.6700
66.6700
33.3400

limits
0.00000
0.00000
0.00000
0.00000

* denotes a statistically significant difference

* % o X



TY LE HAT NAY MAM

BANG ANOVA

One-Way Analysis of Variance

o1

Data: THI1.NAYMAM
Level codes: THI1.NT
Labels:

Means plot: LSD

Confidence level: 95
Analysis of wvariance

Range test:

LSD

Source of variation

Sum of Squares

d.f.

Between groups
Within groups

Mean square F-ratio
2777.8333 999.999
.0000

Total (corrected)
0 missing value (s)

BANG TRUNG BINH

have been

excluded.

Table of means for THI1.NAYMAM by THI1.NT

LSD
intervals for mean

Stnd. Error

(internal)

Stnd. Error

(pooled s)

95

.00000E0000
.00000E0000
.00000E0000
.00000E0000
.00000E0000
.00000E0000
.00000E0000
.00000E0000
.00000E0000

.00000E0000
.00000E0000
.00000E0000
.00000E0000
.00000E0000
.00000E0000
.00000E0000
.00000E0000
.00000E0000

.000000
.000000
.000000
.000000
.000000
100.000000
66.670000
33.330000
.000000

100
66
33

.000000
.000000
.000000
.000000
.000000
.000000
.670000
.330000
.000000

Level Count Average
NT1 2 .000000
NT2 2 .000000
NT3 2 .000000
NT4 2 .000000
NT5 2 .000000
NT6 2 100.000000
NT7 2 66.670000
NT8 2 33.330000
NT9 2 .000000
Total 18 22.222222

.00000E0000

BANG KET QUA TRAC NGHIEM PHAN HANG

Multiple range analysis for THI1.NAYMAM by

.00000E0000

22.222222

THI1.NT

.222222

Homogeneous Groups

Method: 95 Percent LSD

Level Count Average

NT1 2 .000000 X
NT2 2 .000000 X
NT3 2 .000000 X
NT4 2 .000000 X
NT5 2 .000000 X
NTO 2 .000000 X
NT8 2 33.330000 X
NT7 2 66.670000 X
NT6 2 100.000000 X
contrast

NT1 - NT2

NT1 - NT3

difference

0.00000
0.00000

0.00000
0.00000



NT1 - NT4 0.00000
NT1 - NT5 0.00000

0.00000
0.00000

* denotes a statistically significant difference.

THI NGHIEM 2

Thi nghiém 2a
sO CHOI
BANG ANOVA

One-Way Analysis of Variance
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Data: SCHOI.SOCHOI

Level codes: SCHOI.NT

Range test:

Labels:
Means plot: LSD Confidence level: 95

Analysis of wvariance
Source of variation Sum of Squares d.f. Mean square F-ratio Sig.level
Between groups 84.958333 7 12.136905  10.403  .0001
Within groups 18.666667 16 1.166667
Total (corrected) 103.62500 23

1 missing value(s) have been excluded.

BANG TRUNG BINH

Table of means for SCHOI.SOCHOI by SCHOI.NT

Stnd. Error Stnd. Error

95 %

LSD
Sig.level

0001
LSD

intervals for mean

.0649778
.7316444
.3983111

0649778
3983111
7316444

.0649778

.9350222
.6016889
.2683556
.9350222
.2683556
.6016889
.9350222

Level Count Average (internal) (pooled s)
NT1 3 1.0000000 .0000000 .6236096
NT2 3 1.6666667 .6666667 .6236096
NT3 3 1.3333333 .3333333 .6236096
NT4 3 2.0000000 .5773503 .6236096 1.
NT5 3 6.3333333 .8819171 .6236096 5.
NT6 3 4.6666667 1.2018504 .6236096 3.
NT7 3 1.0000000 .0000000 .6236096
NT8 3 1.0000000 .0000000 .6236096

.0649778

.9350222

Total 24 2.3750000 .2204793 .2204793 2.

0444197

.7055803
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BANG KET QUA TRAC NGHIEM PHAN HANG

Multiple range analysis for SCHOI.SOCHOI by SCHOI.NT

Method: 95 Percent LSD

Level Count Average Homogeneous Groups

NT1 3 1.0000000 X

NT7 3 1.0000000 X

NT8 3 1.0000000 X

NT3 3 1.3333333 X

NT2 3 1.6666667 X

NT4 3 2.0000000 X

NT6 3 4.6666667 X

NT5 3 6.3333333 X

contrast difference +/- limits
NT1 - NT2 -0.66667 1.87004
NT1 - NT3 -0.33333 1.87004
NT1 - NT4 -1.00000 1.87004
NT1 - NT5 -5.33333 1.87004 *
NT1l - NT6 -3.66667 1.87004 *

* denotes a statistically significant difference.

CHIEU CAO CHOI

BANG ANOVA

One-Way Analysis of Variance
Data: CCCHOI.CCAOCHOI
Level codes: CCCHOI.NT

Labels:

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

Analysis of variance

Between groups 3.5516667 7 .5073810 4.380 .0069
Within groups 1.8533333 16 .1158333
Total (corrected) 5.4050000 23

0 missing value(s) have been excluded.



BANG TRUNG BINH

Table of means for CCCHOI.CCAOCHOI by CCCHOI.NT

Level

Count

Stnd. Error
(internal)

Average

Stnd. Error

(pooled

s)

intervals

o

]
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LSD

for mean

1.1666667
1.4333333
1.3000000
2.0666667
2.2000000
1.9000000
1.7666667
1.1666667

.1666667
.1452966
.0577350
.0666667
.1154701
.1000000
.4702245
.0881917

.1964971
.1964971
.1964971
.1964971
.1964971
.1964971
.1964971
.1964971

e

.8720446
.1387112
.0053779
.7720446
.9053779
.6053779
.4720446
.872044¢6

.4612888
. 7279554
.5946221
.3612888
.4946221
.1946221
.0612888
.4612888

Total24

1.6250000

.0694722

BANG KET QUA TRAC NGHIEM PHAN HANG

Method:

Level

.0694722

.5208354

Multiple range analysis for CCCHOI.CCAOCHOI by CCCHOI.NT

95 Percent LSD
Count

Average

1.1666667
1.1666667
1.3000000
1.4333333
1.7666667
1.9000000
2.0666667
2.2000000

. 7291646

contrast

NT1
NT1
NT1
NT1
NT1

NT2
NT3
NT4
NT5
NT6

* denotes a statistically significant difference.

difference
-0.26667
-0.13333
-0.90000
-1.03333
-0.73333

limits
0.58924
0.58924
0.58924
0.58924
0.58924
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HE SO NHAN CHOT

BANG ANOVA

One-Way Analysis of Variance
Data: HSNL.ESNCHOI
Level codes: HSN1.NT
Labels:
Confidence level: 95

Means plot: LSD Range test: LSD

Analysis of wvariance

Source of variation Sum of Squares d.f. Mean square F-ratio Sig.level
Between groups  56.621200 7 8.0887420  999.999 .0000
Within groups .000000 8 .0000000
Total (corrected) 56.621200 15
0 missing value(s) have been excluded.
BANG TRUNG BINH

Table of means for HSNI1.HSNCHOI by HSN1.NT
_________________________ Stnd. Error Stmd. Error 95 % LSD

Level Count Average (internal) (pooled s) intervals for mean

NT1 2 1.0000000 .00000EOQ0Q00 .00000E0000 1.0000000 1.0000000
NT2 2 1.6700000 .00000EOQ000 .00000E0000 1.6700000 1.6700000
NT3 2 1.3300000 .00000EOQ0Q000 .00000E000O0 1.3300000 1.3300000
NT4 2 2.0000000 .0000OEO000 .000O0OEO000 2.0000000 2.0000000
NT5 2 6.3300000 .00000EOO0O0O0 .0O0OOOEOOOO 6.3300000 6.3300000
NT6 2 4.6700000 .00000EOQ000 .00000E0000 4.6700000 4.6700000
NT7 2 1.0000000 .00000EOQ0Q00 .00000E000O0 1.0000000 1.0000000
NT8 2 1.0000000 .00000EOQ0Q00 .00000E0000 1.0000000 1.0000000
Total 16 2.3750000 .00000E0000 .000O0OEO0000 2.3750000 2.3750000



BANG KET QUA TRAC NGHIEM PHAN HANG

Multiple range analysis for HSN1.HSNCHOI by HSN1.NT
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Method:

Level

95 Percent LSD
Count

Average

.0000000
.0000000
.0000000
.3300000
.6700000
.0000000
.6700000
.3300000

contrast

NT1
NT1
NT1
NT1
NT1

B &ng ANOVA

Level codes:

NT2
NT3
NT4
NT5
NT6

Thi nghiém 2b

COIDI.SOCHOI

Labels:

Means plot:

LSD

COIDI.NT

difference +/-
-0.67000
-0.33000
-1.00000
-5.33000
-3.67000

One-Way Analysis of Variance

Data:

Confidence level: 95

Analysis of variance

O O OO

0.
* denotes a statistically significant difference.

limits
.00000
.00000
.00000
.00000
00000

* % X X %

Range test:

LSD

F-ratio

Sig.

level

Between groups

Within groups

7.800

Total

0 missing value(s)

(corrected)

8.6666667 2 4.3333333
3.3333333 6 .5555556
12.000000 8

have been excluded.



BANG TRUNG BINH

Table of means for COIDI.SOCHOI by COIDI.NT
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Stnd. Error Stnd. Error 95 % LSD

Level Count Average (internal) (pooled s) intervals for mean
NT1 3 2.0000000 .5773503 .4303315 1.2552027 2.7447973
NT2 3 1.3333333 .3333333 .4303315 .5885361 2.0781306
NT3 3 3.6666667 .3333333 .4303315 2.9218694 4.4114639
Total 9 2.3333333 .2484520 .2484520 1.9033244 2.7633422
BANG KET QUA TRAC NGHIEM PHAN HANG

Multiple range analysis for COIDI.SOCHOI by COIDI.NT
Method: 95 Percent LSD
Level Count Average Homogeneous Groups
NT2 3 1.3333333 X
NT1 3 2.0000000 X
NT3 3 3.6666667 X
contrast difference +/- limits
NT1 - NT2 0.66667 1.48959
NT1 - NT3 -1.66667 1.48959 =
NT2 - NT3 -2.33333 1.48959 =

* denotes a statistically significant difference.
CHIEU CAO CHOI
BANG ANOVA
One-Way Analysis of Variance

Data: COILAI1.CCCHOI
Level codes: COILAI1.NT
Labels:
Means plot: LSD Confidence level: 95 Range test: LSD

Analysis of variance

Source of variation Sum of Squares

Between groups 4.8266667
Within groups 1.4533333

2 2.4133
6 .2422

333 9.963
222



Total (corrected) 6.2800000 8

0 missing value(s) have been excluded.
BANG TRUNG BINH

Table of means for COILAI1.CCCHOI by COILAI1.NT

Stnd. Error Stnd. Error 95 % LSD
Level Count Average (internal) (pooled s) intervals for mean
NT1 3 1.4000000 .2081666 .2841492 .9082082 1.8917918
NT2 3 1.8666667 .0881917 .2841492 1.3748748 2.3584585
NT3 3 3.1333333 .4371626 .2841492 2.6415415 3.6251252
Total 9 2.1333333 .1640536 .1640536 1.8493972 2.4172695

BANG KET QUA TRAC NGHIEM PHAN HANG

Multiple range analysis for COILAI1.CCCHOI by COILAI1.NT

Method: 95 Percent LSD

Level Count Average Homogeneous Groups

NT1 3 1.4000000 X

NT2 3 1.8666667 X

NT3 3 3.1333333 X

contrast difference +/- limits
NT1 - NT2 -0.46667 0.98358
NT1 - NT3 -1.73333 0.98358
NT2 - NT3 -1.26667 0.98358

* denotes a statistically significant difference.

HE SO NHAN CHOI
BANG ANOVA
One-Way Analysis of Variance

Data: HSN2.HSNCHOI

Level codes: HSN2.NT

Labels:

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

Source of variation Sum of Squares d.f. Mean square F-ratio Sig. level

Between groups 4.2378000 2 2.1189000 999.999 .0000



59

Within groups .0000000 6 .0000000

Total (corrected) 4.2378000 8

0 missing value(s) have been excluded.
BANG TRUNG BINH

Table of means for HSN2.HSNCHOI by HSN2.NT

Stnd. Error Stnd. Error 95 % LSD
Level Count Average (internal) (pooled s) intervals for mean
NT1 3 2.0000000 .00000EO000O0 .00000EQ0O0O 2.0000000 2.0000000
NT2 3 1.3300000 .00000E0000 .00000E0000 1.3300000 1.3300000
NT3 3 3.0000000 .00000E000O0 .00000E0000 3.0000000 3.0000000
Total 9 2.1100000 .00000EO00O0 .00O000EO00O0O 2.1100000 2.1100000

BANG KET QUA TRAC NGHIEM PHAN HANG

Multiple range analysis for HSN2.HSNCHOI by HSN2.NT

Method: 95 Percent LSD

Level Count Average Homogeneous Groups

NT2 3 1.3300000 X

NT1 3 2.0000000 X

NT3 3 3.0000000 X

contrast difference +/- limits
NT1 - NT2 0.67000 0.00000
NT1 - NT3 -1.00000 0.00000
NT2 - NT3 -1.67000 0.00000

* denotes a statistically significant difference.

THI NGHIEM 3

THOI GIAN RA RE
BANG ANOVA
One-Way Analysis of Variance

Data: RARE.TGRARE

Level codes: RARE.NT

Labels:

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

Source of wvariation Sum of Squares d.f. Mean square F-ratio Sig. level

Between groups 256.44444 8 32.055556 577.000 .0000



Within groups .50000 9 .055556
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Total (corrected) 256.94444 17

0 missing value(s) have been excluded.
BANG TRUNG BINH

Table of means for RARE.TGRARE by RARE.NT

LSD

Stnd. Error Stnd. Error

95

intervals for mean

.2666704
.7333296
.7333296
.2333296
.7333296
.2666704
.7333296
.7333296
.7333296

.266670
.266670
.266670
.766670
.266670
.266670
.266670
.266670
.266670

Level Count Average (internal) (pooled s)
NT1 2 .0000000 .0000000 .1666667
NT2 2 10.0000000 .0000000 .1666667
NT3 2 10.0000000 .0000000 .1666667
NT4 2 7.5000000 .5000000 .1666667
NT5 2 4.0000000 .0000000 .1666667
NT6 2 .0000000 .0000000 .1666667
NT7 2 10.0000000 .0000000 .1666667
NT8 2 7.0000000 .0000000 .1666667
NTO9 2 5.0000000 .0000000 .1666667
Total 18 5.9444444 .0555556 .0555556

BANG KET QUA TRAC NGHIEM PHAN HANG

.8555543

Multiple range analysis for RARE.TGRARE by RARE.NT

Method: 95 Percent LSD

limits
0.53334
0.53334
0.53334

* ok ok X

.033335

Level Count Average Homogeneous Groups
NT1 2 .0000000 X

NT6 2 .0000000 X

NT5 2 4.0000000 X

NTO 2 5.0000000 X

NT8 2 7.0000000 X

NT4 2 7.5000000 X

NT2 2 10.0000000 X

NT3 2 10.0000000 X

NT7 2 10.0000000 X

contrast difference +/-
NT1 - NT2 -10.0000
NT1 - NT3 -10.0000
NT1 - NT4 -7.50000
NT1 - NT5 -4.00000

0.53334

* denotes a statistically significant difference.



SO RE

BANG ANOVA

One-Way Analysis of Variance

Data: SORE.SORE
Level codes: SORE.NT
Labels:

Means plot: LSD

Confidence level: 95

Analysis of wvariance

Range test:

LSD

61

24.347222
8.833333

Source of wvariation Sum of Squares
Between groups 194.77778
Within groups 79.50000
Total (corrected) 274.27778

0 missing value(s) have been excluded.

BANG TRUNG BINH

Table of means for SORE.

SORE by SORE.

Stnd. Error
(internal)

Stnd. Error
(pooled s)

95

LSD

intervals for

Level Count Average
mean

NT1 2 .0000000

NT2 2 6.0000000 1.
NT3 2 4.0000000 4.
NT4 2 4.0000000 4.
NT5 2 10.0000000

NT6 2 .0000000

NT7 2 2.5000000 2.
NT8 2 8.5000000

NTO9 2 6.5000000

.0000000

0000000
0000000
0000000

.0000000
.0000000

5000000

.5000000
.5000000

.1015867 -3.
.1015867 2.
.1015867

.1015867

.1015867 6
.1015867 -3
.1015867 -.
.1015867 5
.1015867 3

3625861
6374139

.6374139
.6374139
.6374139
.3625861

8625861

.1374139
.1374139

I
O R 0OWwWwJJww

.362586
.362586
.362586
.362586
.362586
.362586
.862586
.862586
.862586

Total 18 4.6111111

.7005289

.7005289 3.

4902491

731973



BANG KET QUA TRAC NGHIEM PHAN HANG

Multiple range analysis for SORE.SORE by SORE.NT

Method: 95 Percent LSD

limits
6.72517
6.72517
6.72517
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Level Count Average Homogeneous Groups
NT1 2 .0000000 X

NT6 2 .0000000 X

NT7 2 2.5000000 XX

NT3 2 4.0000000 XXX

NT4 2 4.0000000 XXX

NT2 2 6.0000000 XXX

NTO 2 6.5000000 XXX

NT8 2 8.5000000 XX

NT5 2 10.0000000 X

contrast difference
NT1l - NT2 -6.00000
NT1 - NT3 -4.00000
NT1 - NT4 -4.00000
NT1 - NT5 -10.0000

6.72517 *

* denotes a statistically significant difference.

CHIEU DATI RE
BANG ANOVA

One-Way Analysis of Variance

Data: CHDAI.CDAIRE

Level codes: CHDAI.NT

Range test:

F-ratio

level

Labels:

Means plot: LSD Confidence level: 95
Analysis of wvariance

Source of variation Sum of Squares d.f. Mean square

Between groups 20.640000 8 2.5800000

Within groups 2.640000 9 .2933333



Total

0 missing value(s)

(corrected)

BANG TRUNG BINH

23.280000

17

have been excluded.

Table of means for CHDAI.CDAIRE by CHDAI.NT
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Level

Count

Stnd. Error

Stnd. Erro
(pooled s)

.3829708
.3829708
.3829708
.3829708
.3829708
.3829708
.3829708
.3829708
.3829708

r

95 %

LSD

intervals for mean

.6127620
.1372380
.3627620
.6372380
.2372380
.6127620

-.2127620

.8872380
.3872380

.6127620
.3627620
.8627620
.8627620
.4627620
.6127620
.0127620
.1127620
.6127620

Average (internal)
.0000000 .0000000
.7500000 .2500000
.2500000 .2500000
1.2500000 .2500000
.8500000 .3500000
.0000000 .0000000
.4000000 .1000000
3.5000000 1.0000000
2.0000000 .0000000
1.0000000 .1276569

BANG KET QUA TRAC NGHIEM PHAN HANG

Multiple range analysis for CHDAI.CDAIRE by CHDAI.NT

.1276569

.7957460

.2042540

Method:

Level

95 Percent LSD
Count

Average

.0000000
.0000000
.2500000
.4000000
.7500000
.8500000
1.2500000
2.0000000
3.5000000

contrast

NT1
NT1
NT1
NT1

NT2
NT3
NT4
NT5

difference
-0.75000
-0.25000
-1.25000
-0.85000

limits
1.22552
1.22552
1.22552 *
1.22552

* denotes a statistically significant difference.



