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TUYEN BO BAN QUYEN

Tai liéu nay thudc loai sach gido trinh nén cac nguén thé‘ng tin co thé dugc
phép dung nguyén ban hoac trich dung cho cic muc dich vé dao tao va tham
khao.

Moi muc dich khac mang tinh 1é€ch lac hodc st dung v61 muc dich kinh
doanh thi€u lanh manh s€ bi nghi€ém cam
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LOI GIOI THIEU

Vi nhdn giong cay lam nghiép la nghe san xudt giong cdy lam nghiép
chdt lwong cao dap g nhu cau trong rieng kinh doanh & Viét Nam, trong
chuwong trinh ddo tao nghé ngdn han cho lao dong nong thén tir nay dén nam
2020, nham trang bi cho hoc vién mot s6 kién thirc va kj nang co ban dé thuc
hién cdc budc cong viéc nhan giong cdy lam nghiép bang vi nhdn giong.

Gido trinh Vi nhdn giong cdy lam nghiép dwoc xdy dwng va phdt trién
theo cac budc: phdn tich nghé, phan tich cong viéc va xdy dung chwong trinh,
giao trinh day nghé theo mé dun.

Gido trinh mé dun: Chudn bi héa chdt va méi truong vi nhan glong la
mo dun thir 3 trong 6 mo dun cua chwong trinh day nghé: Vi nhdn giong cdy
|am nghiép nham trang bi cho hoc vién nhitng kién thirc va ky nédng xdc dinh,
pha ché, bao quan héa chdt va méi truong ding trong nghé Vi nhdn giong cdy
lam nghiép.

Gido trinh mé dun gom 3 bai: Bai 1: Xdc dinh cdc logi héa chat ding
trong vi nhén giéng; Bai 2: Pha che va bdo qudn dung dich me; Bai 3: Pha ché
va bdo qudan méi truong vi nhdn giong

Dé hoan thanh gido trinh ching téi nhdn dwoc sw gitip d& ciia cdc nha
khoa hoc o cdc vién nghién ciru, cac can bo ky thudt ¢ cdc co so sdan xudt, cdc
gidng vién & cdc trwong dai hoc, cao dang, day nghé va khoa Lam nghiép
Trwong Pai hoc Néng - Lam Bac Giang. Nhén dip nay cho phép chiing téi giri
loi cam on dén lanh dao Bé Nong nghiép & PTNT, cdc vién nghién ciru, cdc
truong, cdc nha khoa hoc, cdac can bo ky thudt, cac thay co gido da tham gia
chwong trinh va déng gép nhiéu y kién quy bdu, tao diéu kién thudn loi dé
chung t6i hoan thanh giéo trinh nay.

Trong qud trinh bién soan gido trinh mé dun chdc chdn khéng tranh khoi
nhitng thiéu soét. Chiing téi rdt mong nhdn dwoc nhitng ¥ kién déng gép cia quy
bau cua cdc nha khoa hoc, cac nha quan ly va cac ban doc dé hiéu chinh va
hoan thién gido trinh phuc vu sw nghiép dao tao nghé ngcfn han cho lao dong
nong thon o nuoc ta.

Tham gia bién soan
1. Chu bién : TS. Nguyén Vin Vugng
2. TS. Nghiém Xuan Hoi
3. ThS. Vii Thi TAm
4. ThS. Nguyén Thi Thanh Nguyén
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CAC THUAT NGU CHUYEN MON, CHU VIET TAT

Mb: M6 dun
LT: Iy thuyét
TH: thuc hanh
KT: kiém tra



MO PUN CHUAN BI HOA CHAT

VA MOI TRUONG VI NHAN GIONG
M3 sé mé dun: MD 03

Gidi thi¢u mo dun:

M6 dun nham trang bi cho ngudi hoc nhitng kién thirc, k¥ ning lya chon
cac loai héa chat dung trong vi nhan giong, cach pha ché cac dung dich goc
(hay con goi 1a duung dich me). Cach pha ché méi truong nudi cay khai dau,
moi truong nhan nhanh chdi, moi trudng ra ré. Noi dung ctia mé dun dugc bd
tri tich hop giita day 1y thuyét trén 16p, thuc hanh trong phong thi nghiém. Thoi
luong ctia mo dun 92 gid; 1y thuyét 16; thue hanh 68; kiém tra 8 gio.

Bai 1:
XAC PINH CAC LOAI HOA CHAT DUNG TRONG VI NHAN GIONG

Muc tiéu:
Sau khi hoc xong bai nay hoc vién co kha nang:

- Trinh bay dugc vai tro, déc tinh 1y, hoa hoc va sinh hoc cua tung loai
hoa chit dung trong vi nhan giéng

- Nhan biét duoc cic hoa chit va phan hoa chit theo nhom sur dung.

- Xéc dinh duogc cac loai hoa chit can dung trong vi nhan giéng

A. Noi dung:
1. Vai trB, ®Ec t¥nh 1y, ho, hdc vp sinh hidc ciia c,c
ho, chEt ding trong vi nhén giéng

Thyc vat c6 nhu cau st dung céac nguyén t6 da lugng lon hon rat nhiéu
so v6i cac nguyén to vi lugng. Nguyén t6 da luong co6 ndng do cao nhét trong
cac moi truong nudi cay mo va té bao thuc vat. Nhin chung ca phan anion va
cation ctia cic nguyén t6 da luong déu quan trong ddi véi té bao thyuc vat. Vi du

+ - \ .z
nhu KNO,, ca K va NO3 la can thiét.

1.1. Cdc nguyén t6 da lwong
Ni tor (N):



Thanh phan chinh ctia hiu hét cac mdi trudng 1a nito vo co dudi dang
nitrat (NO, ) hodc amonium (NH, ). Cac mudi dugce dung phd bién 13 kali nitrat
(KNO3), nitrat amon (NH4NOS) va canxi nitrat (Ca(N03)2.4H20). Nhitng hop

chat ndy cung cip nito vo co cho thyuc vt dé tong hop cac phan tir chat hitu co
phtc tap.

M0, té bao thuc vat trong nudi céy c6 thé st dung nitrogen khoang nhu
aminonium va nitrate, dong thoi ciing sir dung cac dang nitrogen hiru co nhu
amino acid. Ti 16 amonium va nitrate thay doi tiy theo lodi va trang thai phat
trién cta mo.

Nitrate duoc cung cap dudi dang mudi Ca(NO3),.4H,0, KNO3, NaNOj3
hoac NH4NO3z. Amonium dugc cung cap dudi dang (NH4)ZSO4 hodc NH4NOs.
Trong mot s6 it trudng hop c6 thé cung cap duoi dang urea. Tong nong do cua
NO;" va NH," trong moi truong nudi cay thay doi tiy theo dbi tuong nudi cay
va muc dich nghién ctru.

Amonium chu yéu duoc du trit & ré nhu ngué)n nito hiru co. Nitrat c6
thé duoc van chuyén theo mach xylem dén cac bd phan cua cay, tai d6 nd s¢€
tham gia vao qua trinh dong hoa nito. Nitrat ¢ thé dugc du trit & khong bao va
thie hién chirc ndng quan trong trong viéc diéu chinh sy thim thdu va can bang
ion ctia cy trong.

Phét pho: (P)

Phét pho la nguyén t6 quan trong trong doi séng thuc vat, tham gia vao
viée van chuyén ning luogng, sinh tong hop protein, acid nucléic va tham gia
cAu trac cua mang.

Trong moi trudng nudi cdy, Phét pho duoc cung cdp dudi dang mono
hay dihydrogenphosphate potasium hay sodium. Ion photphate hoa tri 1 va 2 c6
thé chuyén d6i 13n nhau tuy theo pH. Ion HoPO, chiém vu thé & pH nhé hon 7,
day 1a dic tinh ctia hau hét moi truong nudi cdy mo té bao thuc vat ciing la
ion d& dugc thyc vat hap thy nhat. Phét pho thuong duoc cung cip dudi dang
photphate hoa tan han ché.

Nong do photphate hoa tan cao trong méi truong s€ lam giam su tang
truong cua mo, c¢d thé do calcium va mot sé nguyén to vi luong bi két tia
trong moi truong hodc bi giam hap thu vao trong mod. Nong do ion photphate
cho vao moi trudng cao nhét 1a 18,9 mM, trung binh 1a 1,7 mM, hau hét cac
moi truong chira photphate khoang 1.3 mM.

. 2- . . x
Phot pho ¢ dang HPO, dugc hap thy nho hé thong ré cua thyuc vat va

nguoc lai voi nitrat, sunfat, né khong bi khir. N6 c6 thé co6 mat trong thuc vat
dudi dang P vo co hodc dang hop chit este (R-O-P). Ning luong thu duoc khi
giai phong mot nguyén tu P khoi cac lién két (cao ning luong) 1a rat quan trong
dbi voi qua trinh trao d61 chat cua té bao.



Kali (K):

K*1a mot cation chu yéu trong cay, giup cho cay can bang cac anion vo
co va hitu co. Ion K* duoc chuyen qua mang té bao dé dang va co vai tro chinh
1a diéu hoa pH va éap suét thAm thau ctia moi truong ndi bao. Sy thiéu hut K*
trong méi trudng nudi cdy mo thuc vat sé& dan dén tinh trang thiéu nude. K
dugc cung cép dudi dang mudi KNOs KCI. 6H,0, KH,PO,

+ /
Trong thuc vat, K la mdt cation ¢6 tinh linh ddng cao, & cd mirc do té
bao cling nhu trong qué trinh van chuyén qua cac khoang cach dai trong mach
xylem hodc mach libe. Trong tat ca cac nguyén t0, kali 1a nguyén t6 c6 mat véi
nong dd cao nhat, & t€ bao chat tor 100 — 200 mM, & luc lap tir 20 — 200 mM.
Mudi kali ¢6 vai trd quan trong trong viéc diéu chinh tinh tham cua té
bao. P61 voi sy gidn t€ bao cling nhu cac qué trinh khac dugc di€u chinh nho
, +
suc truong cua té bao, K c6 vai trd nhu mét ion trung hoa cac ion vo co va hiru
co hoa tan trong dung dich, dong thoi duy tri pH trong khoang 7 — 8 la pH thich
hop cho hoat dong cua hau hét cac enzym.
\ + \
Bén canh vai tro trong hoat dong cuia nhi€u enzym, K con diéu chinh
A + \ - \
su can bang ion va pH cua luc lap trong quang hop. K la ion trung hoa quan
trong nhat cho su dua dong H qua mang thylakoid. Ion nay ciing c6 mat trong
su tao thanh gradlen pH mang té bao can thiét cho qua trinh tong hop ATP. Su

ting néng do K din dén su ting cudng qua trinh quang hop, hd hap va hoat
dong cua enzym ribuloza biphosphat cacboxylaza.

Su gidn cta té bao: Su ting kich thudc cua khong bao trung tam trong
té bao 1a mdt qua trinh quan trong trong su gian té bao. P& hinh thanh khong
bao, dau tién 1a su tang kich thudc du 16n cia thanh t€ bao, tiép theo kha nang

A 4 2 2 +
tham thau cta khong bao tang 1én. Di€u nay cé thé dat dugc nho su tich tu K
X 2 / +
gy ra sy tang manh vé thé tich ctia khong bao do tinh tham. GA3 va K duong
nhu ¢6 tac dung ho tro nhau trong vai tro lam tang chiu cao cay.
s + s

Su can bang ion: K ¢6 vai tro quan trong cho viéc duy tri can bang ion.
NO trung hoa cac anion kém linh dong trong t€ bao chat va rat nhiéu cac anion
linh dong trong mach xylem, libe va khong bao.

, + , ,

Trong qua trinh trao doi nitrat, K c6 chirc nang chu yéu l1a van chuyén
ion NO, qua nhitng khoang cach dai trong mach xylem hodc du trit trong
khong bao. Sau qua trinh khtr nitrat trong 14 cay, luong K con lai dugc su dung

dé tong hop céc axit hitu co trung hoa ion K Cac mu01 kali cua cac axit hitu

co nhu kali malat duoc van chuyen toi 1€, sau do K 6 thé nhan ion nitrat ¢ té
bao ré va van chuyén chung qua mach xylem.

Canxi (Ca):



Calcium ciing 13 mot cation chil yéu gitp can bang cac anion trong cay
nhung cach thirc khong gidng nhu K* va Mg* vi Ca®* khong phai 14 ion linh
dong. Calciun co thé lién két cac phan tir sinh hoc lai v&i nhau do d6 n6 gép
phan vao trong ciu triic va hoat dong sinh li ciia mang té bao va & phién giita
ctia thanh té bao. Su hoat dong cua nhiéu enzim khéc cua thyuc vat cling phu
thudc vao Ca®* vi calcium 1a ddng yéu tb v6i nhitng enzim phéan giai ATP.

Trong nudi cdy té bao, Ca** ¢o vai trd trong sy phat sinh hinh thai dong
tho1 voi sy cam Ung cua cac chat diéu hoa sinh truong dac bi¢t 1a auxin va
cytokinin.

Ca”* la thanh phdn quan trong cua thanh té bao va mang té bao. S6

2+
luong 16n Ca  gin trén thanh té bao dong vai tro chu yéu trong cing c6 do
vitng chic cho thanh té bao va diéu hoa cau triic mang té bao.

lon Ca tu’ do c6 mit trong té bao & nong do rat thap, khoang 1uM co

tac dung ngin chin su két tia P vo co. Do ham hrorng ion Ca trong té bao thip
2+
nén khong cé su canh tranh véi ion Mg  vé vi tri gan cation va tranh lam bat

hoat enzym. Ion Ca ch1 c6 thé di chuyén qua mang té bao theo mot chiéu
2+ .
(Ca chi ra ngoai t€ bao dugc nhung khong vao duoc), do d6 dam bao duoc
. 2+ .
nong d ion Ca ndi bao thap.

bac biét trong cac té bao 14, c6 mot luong 16n canxi lién két véi cac
khong bao. Canxi can thiét cho sy thiét lap can bang ion nhd trung hoa céc
anion hitu co va vo co. Hau nhu canxi & dang lién két tao mudi ocxalat. Mic du
hop chat nay kho tan nhung no ¢6 vai trd duy tri ndng d6 ion Ca2+ thap trong
luc lap va té bao chit. Mudi canxiocxalat con c6 chirc nang diéu chinh sy thAm
thau cua té bao.

Canxi co vai trd quan trong trong qua trinh nhan 1én cta té bao va ré.
Ngoai ra sy phat trién ctia 6ng phan cling phu thudc vao canxi, day la qua trinh
dugc dinh hudng nhd canxi ngoai bao. IAA tham gia vao qua trinh van chuyén
2+
canxi. Chat trc ché auxin nhu TIBA ciing @c ché sy phin phdi Ca  trong thuc
vat 1am xuét hién su thiéu hut canxi.

Vai tro ctia Ca ddi voi thanh té bao: Pectin 13 thanh phin quan trong
ciia mang lién két giita cac bé bao véi nhau va duoc phan huy nhd enzym
polygalacturonase. Tuy nhién, Ca twc ché manh hoat dong cua
polygalacturonaza. Hoat dong manh ciia enzym nay dugc ghi nhan khi thiéu
Ca. Néu nong d6 Ca c6 du thi hau hét cac pectin s& ton tai dudi dang mudi

canxipectat. Nho vay, thanh té bao c6 kha ning chong chiu tot ddi voi hoat
2+
dong phd huy cua enzym polygalacturonaza. Sy ¢c6 mat cuia ion Ca cling cé

vai tro quan trong trong viéc ngan chidn sy xam nhiém nam.
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lon Ca2+ co tac dong 16n dén sy 6n dinh cua mang té bao. Su thiéu ion
Ca2+ s€ lam tang kha nang thoat ra ngoai mang té bao cua cic hop chat phén tir
lugng nho. Mang té bag) c6 thé s& bi phan huy hoan toan khi thiéu hut nghiém
trong ion Ca . lon Ca c6 kha ning 1am 6n dinh mang té bao thong qua su

trong tac voi cac nhom phosphat, cacboxyl cua hop chat phospholipid va
protein ¢6 mat trong mang té bao.

Can xi chi tac dong 1én mot vai enzym nhu: amilaza va ATPaza. Ca chu
yéu kich thich cac enzym mang té bao, ma hoat dong cua nhitng enzyme nay

dugc qui dinh nho ciu trac mang. Tuy nhién, ion Ca ~cting ¢6 tac dung kim

ham mot s6 enzym cua té bao chat. Calmodulin trong té bao c6 kha ning hoat
2+

hoa cac enzym nhu phospholipaza bang cach tao thanh phuc cua Ca
calmodulin v61 enzym. Ng0a1 ra, ngudi ta con cho rang calmodulin ¢ vai tro

trong viéc van chuyén ion Ca tdi khong bao.
Magié (Mg):

Magiésium la nguyén t6 can thlet cho su sinh tong hop diép luc t6 va
doéng thoi nod cung tham gia vdo cdu tric ctia mdt s enzim van chuyen
photphate. lon Mg" 13 mét ion linh dong, c6 thé khuyéch tan vao trong té bao
nhu K vi vay c6 vai trd nhu mot cation c6 thé trung hoa cac cation va cac acid
hiru co. Mo61 truong nudi cdy mo thuc vat thuong chira Mg vo1 noéng do khéng
thay doi nhiéu trung bmh 1a 6,8mM. MgSO, 13 ngudn bé sung ion Mg* duy
nhit cho mé cay. Mg "1 mot ion rat linh dong c6 kha niang hinh thanh phtc
v&i cadc nhom chirc nang khac nhau.

. 2+ . . 2+
Vai tro Mg cua doi véi quang hop: Mg  1a nguyén tir trung tam trong
phan tir chlorophyl cua h¢ quang hop I va II. Trong phan tu chlorophyl, cac
photon duoc hap thu tao ra dong dién tir, tir d6 tao ra ATP va NADPH dong vai

trd quan trong ddi v6i cd dinh CO,. Néu Mg2+ c6 mit v4i nong do tdi vu thi
khoang 10 - 20% ion Mg2+ trong 14 dugc c¢b dinh & luc lap. Nong do cao cac ion
Mg2+ va K can thiét dé duy tri pH khoang 6,5 — 7,5 trong luc lap va té bao
chat, trai vo1 ¢ khong bao pH chi vao khoang 5 - 6. Trong mot chung muc nao
do, pH xac dinh cau tric cua protein va enzym nén n6 anh huong dén qua trinh
sinh tong hop protein va churc nang cua luc lap.

. Vai tro Mg2+ déi‘véi hoat tinh cua cac enzym: Mg2+ la ion ,cé“m thiét cho
cau truc bac ba ctua nhi€u phiic enzym-co chat vi no tao ra dang cau trac khong
gian phu hop gitra enzym va co chat. Mg " tham gia vao qué trinh tong hop
protein v6i nhiéu cip do khéac 2nhau Mg tao thanh cau ndi gitra cac dudi don

vi ctia ribosome. Khi thiéu Mg , cac dudi don vi s& bi tich ra va qua trinh tong
hop protein bi ngung lai. Su hoat dong cua cac enzym nhu: RNA polymeraza

, 2
tham gia vao qua trinh sinh tong hgp RNA doi hoi phai c6 mat Mg +, do do
11



thiéu Mg s& kim ham sinh tong hop RNA. ¢ 14 cdy, 25% protein tong sé nam

2+
trong luc lap, néu thiéu Mg  thi ngay 1ap tirc cdu truc va chirc ning cta luc lap
bi &nh hudng.

2+
Ngoai ra Mg con c6 vai tro quan trong trong hoat dong cua enzym
r1bulose biphosphat cacboxylaza Pay la mot enzym phu thudc nhiéu vao pH va
Mg . Lién két cua Mg v6i enzym 1am tiang ai luc véi co chét CO, va Vmax.

Vai tro Mg " d6i voi chuyén hoa ning lugng: Mg 13 mot chat khong thé
thiéu trong qua trinh chuyén hoa nang lugng cua thyc vat do vai tro quan trong
clia n6 dbi véi sinh tong hop ATP (ADP + P v6 co = ATP), ddc biét 1a & luc

lap. Trong qua trinh nay, Mg tao thanh cau ndi gitra enzym va ADP. Ngoai ra,

Mg con c6 kha nang tao phu’c v6i ATP. Enzym ATPaza van chuyén cac nhom
2+
phosphoryl cao ning, cung cap cho protein hoic dudng. Mic da Mg ¢6 nhiéu

chtrc ndng nhu vay nhung hau nhu no6 lai ton tai & dang du trit trong khong bao.
Tai day, n6 dong vai tro nhu mot ion trung hoa véi cac anion hitu co va vo co
trong vi¢c can bang ion.

Luu huynh (S):

2- .
Luu huynh nhw SO, tham gia vao mot vai thanh phan cua axit amin

quan trong li€n quan dén sy bién d6i 6xi hoa kht, Ivu huynh duge cay trong
dong hoéa tir Sunfat(SO4). Luu huynh dugc lay tir hop chat NaSO,4. 7H,0

1.2 Cac nguyén 16 vi luong (Fe, B, Cl, Co, Cu, Mn, Mo, Zn...)

Cac nguyén t vi luong 13 nhitng chat c6 lugng sir dung rat nhd  , nhung
khong thé thi éu cho sinh trudng ctia mo va t€ bao thuc vat . Do la cac ion : iron
(Fe), manganese (Mn), zinc (Zn), boron (B), copper (Cu), va molybdenum
(Mo).

Fe duoc cung cip du’orl dang chelate Fe , va Zn duoc dung binh thuong
trong cac moi tru’ong n udi cay. Cac dang mudi tatrate va citrate Fe kho hoa tan
va thuong hay két tia trong moi trudng . Van dé nay c6 thé khic phuc bing
cach dl‘mg diaminetetraacetic acid (EDTA) chelate Fe thay cho citrate Fe , dac
biét d01 vOi qua tri nh tao phoi. Tuy nhién, cac dang chelate EDTA khong hoan
toan 6n dinh trong moi trudng nudi cdy dang long .

Mot s méi trudng nudi cay dugc lam giau bang cobalt (Co) iodine (1)
va sodium (Na) nhung cac yéu cau nghlem ngit vé cac nguyén té nay cho sinh
truong cua té bao da khong dugc thiét 1ap .

Viéc chia thanh cac nguyén t6 vi lugng va da lugng chi yéu dya trén nhu
cau cua thyuc vat ddi v6i cac chat nay. Nhu cau cia thuc vat d6i voi cac nguyén
t6 da luong 13 16n hon, véi ndng d6 > 30ppm. Cac nguyén t6 vi lugng dugc sir
dung trong mdi truong ¢ ndng d6 < 30ppm.
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Nhu cau cua cdy dbi voi nguyén td vi lugng la rat thap, do vay nhirng
nguyén tb nay ciling c6 mat trong moi truong ¢ cac nong do tuong tng. Hau hét
cac nguyén t6 vi lugng st dung 6 lugng mol. Mot s6 nguyén t6 vi lugng c6 nhu
cau nho hon co thé thay thé dé dang bang sy 1in tap ngau nhién cua ching
trong cac thanh phan cua méi trudng nhu agar, cac chat bd sung nhu nude dira,
dich chiét nAm men (yeast extract), cac mudi va nudc.

Tam quan trong cua mot sé nguyén t6 vi luong trong thanh phan moi
truong con chua dugc hi€éu mot cach ro rang. Co, Al Ni... c6 thé co6 lgi doi1 voi
thuc vat nhung cling c6 thé 1a khong can thiét.

Trong thyc té, hau hét cac nguyén t6 vi luong chi duoc ding véi néng do
thap. Néu ham lugng 16n, vuot qua gioi han cho phép thi cay x& bi chet hodc
16a héa nhanh. Nhu cu véi céc loai cdy gan nhu nhau. Cac nguyén t6 vi luong
c6 tac dung xuc tic men, tham gid phan hoa té bao, duy tri cdc chic ning hoan
chinh cua té bao.

Sit (Fe):

‘ 4 z . 14 L4 /( \ 2+
Trong cdy, sat chu yéu dugc gan véi cac phuc chat. Ham lugng Fe |,
+

3+ . -10 N . 2+ 3
Fe tu do rat thap (10 mM). Hau hét thuc vat chi hap thu Fe . Do do, Fe

\ + \ ~ 9 ’
can dugc khur thanh Fe ¢ bé mat ré trude khi n6 dugc chuyén vao trong té bao
. . . , . 3+
chat (chi mdt so loai ¢o 1a hap thu sat cha yéu dudi dang Fe ).

Trong khi van chuyén di xa, qua mach xylem cia cay, sétBChﬁ yéu duoc
di chuyén dudi dang hop chét sit - cacbonhydrate (6 dang Fe - citrate hay
dang phtrc hop st - peptide). Chirc nang chinh cua sit trong thuc vat 13 tao cac
lién két sat. Cac chuc ning co ban nhu mot hé thdng oxi hoa khir thuan nghich

duoc biéu dién trong phan tng dudi day: Fe(Il) <---> Fe(lll) + e

Trong 14 non, thiéu sat s& dan dén su giam nhanh ndéng do chlorophyl do
qua trinh tong hop protein bi ngung lai. S6 lugng ribosom ciling gidm manh.

Thiéu sat, ré ciy ¢ nhiing thay d6i hinh thai, sy dai ré giam nhung dién
tich va so lugng 16ng ré tang.

Neu stt dung sat dudi dang Fe, (SO4); va FeCls ... thi nhiing chit nay
khong on dinh, dic diét 1a trong ndi hip cao ap. Bé 6n dmh ham lugng Fe trong
moi truong thi Fe thuong dugc st dung dudi dang chélat khong phan li. Fe-
ETDA duogc ph tir Na,ETDA va FeSO,. 7H,0

Bo (B):

Vai trd ctia nguyén t6 Bo trong sinh hoa hoc va sinh 1i hoc thyuc vét chua
dugc biét nhiéu. Bo can thiét cho sy hoat dong cua dinh sinh trudng boi vi nd
cO6 mat trong su sinh téng hop cac baser nito dac biét la uracil, cling nhu can
thiét cho sy sinh tong hop lignin va acid phenolic.
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Thiéu Bo s& lam giam su sinh tong hop cytokinin. Su phan chia té bao bi
kim ham do c6 su giam sinh tong hgp ARN trong nhan.

Bo duogc hap thu béi ré va duge chuyén téi cdc by phan ctia cay nho cac
xylem & cac mang t€ bao, Bo c6 mat chu yéu ¢ dang lién két este. Khong c6 bat
cir mot enzym da bi€t nao c6 chira hodc dugc hoat hoa béi Bo.

C6 nhitng chi din cho biét Bo c6 mit & trén hodc bén trong cac mang, co
thé anh huong toi hoat dong cua cac enzym lién két mang. Cac chirc ning chu
yéu ctia Bo 1a & ngoai bao, dugc phat sinh trong qua trinh hoa gd cta thanh té
bao va sy phan hoa xylem.

Thanh té bao: Nhiing lién két este dudng - Bo 1a mdt phan cau tric cia
cac hemicellulose trong thanh té bao. Hau hét Bo trong thuc vat ton tai & dang
este trong thanh té bao cua cdy. Yéu cau vé Bo d6i vdi cdy hai 14 mam cao hon
so voi cdy mot 14 mam. C6 thé gia dinh rang Bo, ciling giong nhu Can xi, ¢6
chtrc ning diéu hoa qua trinh tong hop thanh té bao cling nhu 6n dinh cac thanh
phan ciia thanh va mang té bao.

Su thiéu hut Bo ngay lap tirc e ché .qua trinh phat trién chiéu dai cua cac
ré 50 cap va thir cdp. Hon thé, Bo gop phan diéu hoa qua trinh trao dbi phenol
va tong hop lignhin.

Tém lai: Bo 13 nguyén té can thiét cho su hoat dong binh thudng ctia mo
phan sinh ngon, xuc tac mot s6 qua trinh hat mét sé chat khac. Bo duoc lay tu
H;BO;3

Pong (Cu):

Pong hién dién trong hé thong enzim cytochrome oxidase cua chudi van
chuyen dién tir ho hap. Trong thuc vat, dong ton tai dudi dang ion hoa tri 1 va
2. Nong d6 dong cao s& gy doc cho mo. Hau het cac mdi trudng nudi cdy cd
Cu* voi ham lugng 0,025mg/l. Cac ion Qu dugce bd sung vao dudi dang
sulfate dong, doi khi nguoi ta cling c6 thé bd sung dong dudi dang CuCl ; hodc
CUN03

Pdng 1a mot cation hoa tri 2 va duoc hap t%lu vao cay dudi dang Cu hay
dudi dang phirc chat ctia nd. Néu nong do Cu  va phirc dong twong duong
nhau, cay duong nhu wa ion dong ty do hon.

Trong xylem va phloem, déng hau nhu ton tai dudi dang phue, va chu
yéu la dang mot phirc amino axit- dong. Trong t€ bao, dong chu yeu la thanh
phan cua phu’c h¢ enzym va rat quan trong trong cac phan tng oxi hoa khu

[(Cu )/ (Cu )] duoc thyc hién nho nhiing enzym nay. Thiéu dong 1ap tic din
dén sy giam hoat d6 ctia cac enzym chira dong.

Vai tro cua dong d6i voi quang hop: Khoang 50% dong trong luc lap
dugc gin vdi plastocyanin, & giltia chudi truyén dién ta, gitra quang hé I va
quang hé II, ¢ chira 1 nguyén tir ddng trén 1 phan tir. Trong trudng hop thiéu
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ddng, ndng d6 cac plastocyanin s& bj giam. Ciing gidng nhu plastocyanin, céc
plastoquinone déng vai trd quan trong trong truyén dién tir giita quang hé I va
quang hé II. Khi dong bi thiéu, mang lyc lap sé& thiéu 2 protein diéu hoa chuyén
dong clia cac plastoquinone. Dé tong hop céc plastoquinone can phai co enzym
laccase, day la mdt enzym chira déng va hoat dong ctia nd s€ bi gidm ngay khi
thiéu dong. Do do, hién tuong thiéu ddng nhanh chong keo theo hién tugng
giam quang hop. Thiéu dong sé& xay ra nhirng thay d6i trong cau trac luc lap,
diéu nay thé hién 16 chirc ning bao vé ciia dong.

Mangan (Mn):

Manganese 1a mot trong nhitng nguyén to vi lugng quan trong nhat, gan
nhu ludn c6 mit trong mdi truong nudi cdy. Nong do clia Mn trong mdi trudong
tuong duong voi Fe va B. Mn ¢6 tac dong hda hoc tuong tuy nhu Mg+ nén cé
thé thay thé cho Mg+ trong mét s6 hé thong enzim.

Mangan ton tai trong thuc vat & dang ion Mn2+ khong lién két, hoa tri hai
va ¢ dang nay nd dugc chuyén tir r& qua mach xylem dén cac phan khéc cta
cay.

Nguyén t6 ndy lién két chit voi mot sd loai protein chira kim loai
(metalloprotein), hodc nhu mét thanh phan cau tric cua enzym hodc nhu mot
phan trong h¢ oxi hoa khu [Mn(II)/Mn(III)]. Ciing gidng nhu dong, néu thiéu

mangan, s¢ x4y ra cac thay ddi trong cdu trac cua luc lap, thé hién rd nhat & hé
théng bao vé clia mangan.

Coban (Co):

Cobalt c6 mit trong khoang mot nira s6 luong moi trudng nudi cdy mo té
bao thuc vat, né)ng do st dung la 0,025 mg/l, d61 khi nguoi ta co thé sir dung
nong d6 Cobalt cao gip 10 lan. Cobalt 1 thanh phan kim loai trong vitamin
B12 ¢6 lién quan dén sy sinh tong hop acid nucléic nhung chua c6 bang ching
nao vé tac dong ctia né 1én sy tang trudng va phat sinh hinh thai ctia mo trén
mdi trudng nudi cdy.

Mot trong nhirng muyc dich cua viée bd sung cobalt vio mdi truong nudi
ciy c6 18 1a chdng lai sy gay doc cua cac chelat kim loai va c6 thé ngin can cac
phan g oxi hoa gy ra boi dong va sit.

Coban doéng vai tro quan trong trong qua trinh ¢6 dinh nito & ré cay ho
dau. Coban 1a thanh phan cin thiét cta enzym cobalamin. Co (III) la thanh
phan kim loai dinh vi gilta 4 nguyén tir nito' trong cdu trac porphyrin. Ba hé
thong enzym ctia vi khuan Rhizobium duoc biét t&i ¢6 chira Co.

Nguoi ta thiy rang c¢6 mdi lién hé gitta néng d6 Co voi su c¢d dinh
nitrogen va sy phat trién ré cu. Co cd vai tro trong qua trinh tong hop
methyonine & vi khuin, tong hop ribonucleotide va enzym methymalonyl-
coenzyme A mutaza, mot enzym can thiét cho sy tong hop leghemoglobin.

15



Khong ai biét chéc réng li¢u Co c6 gilr vai tro gi ¢ thyc vat bac cao
hay khong. Chi c6 mdt enzym phu thudc cobalamin da dugc biét tGi la leucine-
2,3-aminomutase & khoai tay. D6i voi thuc vat bac thap, Co 1 yéu t6 can thiét
va c6 madt trong mot sb céu trac dudi té bao va thylakoid & luc lap.

Molybden (Mo):

Thuc vat hip thu Mo duoi dang MoO4 . Molydate thuong duoc bé)
sung vao moi tru’ong nudi cdy véi nong d6 dén 1 mg/l. Molybden chu yeu ton

tai 6 dang MoO, dung dich gidng nhu nudc. Trong moi trudng axit yéu, ion

molybden tuy thudc vao do axit co thé nhan 1 hoic 2 proton theo phuong trinh
Sau:

2- -
MoO, --->HMoO, --->H MoO,

Molipden tham gia vao su trao doi N, va nude cuia cdy. Molipden duoc
ldy tr hop chit Na,M004.2H,0. Mdi phan tir nito gin véi hai nguyén tir
molybden ma chinh chung lai 14 mot phan ciia phan tir protein sit-molybden.
Sau qua trinh hoat hoa phtic hé enzym nitrogenase st dung ATP, phirc hé sat-
molybden thay ddi cau tric cua né.

Kém (Zn):

Thiéu kém thi sy sinh téng hop protein, acid nuclé€ic va di¢p luc td s& bi
giam di. Thuc vat c6 d6t than ngan, 14 nho, déng thoi té bao trin ciing kém phat
trién.

Trong thuc vt c6 moéi quan hé gan giii gilta Zn va ndéng d6 auxin nodi
sinh. Nguoi ta cho rang, kém 13 mot thanh phan trong enzim c6 lién quan dén
su tong hop tién chat ciia IAA 1a trytophan. Nong d6 cta kém bd sung vao
trong mdi truong nudi cdy thay dbi tir 0,1-70 mg/l, nhu vy sy du kém trong
moi trudng nudi cdy it giy doc cho mo.

Kém duoc hé r& hap thu dudi dang Zn . Trong mach xylem n6 dugc

chuyén van dudi dang ion Zn hoac mu01 kém cta mdt axit hitu co. Nguyén to
nay 1a mot hop phan kim loai cia mot s6 enzym. N6 c6 thé 13 mot cofactor ciu
triic cling nhu cofactor di€u hoa cua phuc hé enzym.

K&m doéng vai trd quan trong trong tong hop tryptophan, mot tién chat
ciia IAA. Vi du, thiéu km trong ngd c6 thé thay thé bing cach bd sung
tryptophan.

Clo (Cl):

lon CI can thiét cho su ting trudng cua thuc vat nhung no it co mat
trong cac phan ng sinh hoc va c6 vai tro voi mot lugng rat nho. Thong thuong
trong moi truong nuodi cly mo, noéng do CI can thiét 1a 3 mg/1 trung binh 13 6
mg/l. Mot s6 loai thuc vat man cam v&i Cl” nhu: ca chua, khoai tay, hanh toi,
bau bi, dua 1¢, thude 14, cam, quyt.
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Chlo c6 & thuc vat dao dong trong 1 kg trong lwong kho (2.000 dén

20.000 mg/kg trong lwong khd). Chlo duoc hap thu dudi dang CI va rat co
dong trong cay. Chirc nang chinh cua ion nay la diéu hoa tham thau va bo sung
cac chit mang. Trong lyc lap ¢6 chira ham luong chlo 16n. Nguoi ta cho rang
Clo dong vai tro hét sitc quan trong trong quang hop.

Ning lyc thim thau: Ton Cl diéu hoa sy dong, mo khi khong. Tinh
trang thiéu Clo 1am khi khong m& mai, c6 thé gay tinh trang mat nudc nghiém
trong. Clo rat quan trong trong diéu hoa ning luc tham thau cua cac khong bao
va voi cac qua trinh lién quan dén stc truong.

Su trao ddi nito: Chlo hoat hoa enzym téng hop asparagin, mot enzym
quan trong trong qua trinh trao doi nito. Enzym nay chuyén hoa glutamin thanh

asparagin va axit glutamic. Trong didu kién ¢6 Cl, tde do cua phan ng tang
1én gap 7 lan. Bai thé, Clo da thuc hién mdt chirc ning quan trong trong qua
trinh trao ddi nito & cac loai thuc vét sir dung asparagin nhu chit mang.

1.3 Cac vitamin

Tat ca cac té bao dugc nudi cay déu c6 kha ning tong hop tat ca cac loai
vitamin co ban nhung thuong la voi s6 lugng dudi mirc yéu cau. Pé mo co stc
sinh trudng tot phai bo sung thém vao mdi trudng mot hay nhiéu loai vitamin.
Céac vitamin 13 rat can thiét cho cac phan Gng sinh hoa. C6 tac dung tham gia
vao thanh phin cic men, 13 san pham trung gian cua sy trao doi chit, co tac
dung thiic day sy sinh trudng va phan hdéa mo, ddy nhanh téc do sinh trudng
clia cdy trong binh nudi cdy.

Thong thuong thuc vit tong hop céc vitamin can thiét cho su ting
truong va phat trién ctia chung. Thuc vét cAn vitamin dé xuc tic cic qua trinh
bién dudng khac nhau. Khi té bao va mé dugc nudi cdy in vtrro thi mot vai
vitamin tré thanh yéu t gidi han sy phat trién cta ching.

Céc vitamin dugc st dung nhiéu nhét trong nudi cdy mé 1a: thiamine
(B1), acid nicotinic (PP), pyridoxine (B6) va myo-inositol. Thiamin 1a mdt
vitamin can ban can thiét cho sy tang trudng cua tat ca cac té bao.

Thiamin thuong dugc st dung voi nong d6 bién thién tir 0,1-10 mg/l.
Acid nicotinic va pyridoxine thuong duoc bd sung vao moi truong nudi cay
nhung ciing khong can thiét cho sy ting trudng cta té bao nhiéu loai thyc vat.
Acid nicotinic thuong duoc st dung voi ndng d6 0,1-5 mg/l, pyridoxine duoc
str dung véi ndong d6 0,1-10 mg/I.

Myo-inositol thuong dugc pha chung véi dung dich me cua vitamin.
Mic du day la mot carbohydrate chit khong phai 1a vitamin, n6 kich thich cho
su ting trudng cia té bao da sd loai thuc vat. Nguoi ta cho rang myo-inositol
dugc phan tach ra thanh acid ascorbic va peptine va dugc dong hoa thanh
phosphoinositide va phosphatidylinositol cé vai tro quan trong trong su phan
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chia té bao. Myo-inositol thuong duogc sir dung trong méi trudng nudi ciy mod
va té bao thyc vat & nong do 50-5.000 mg/I.

Céc vitamin khac nhu biotin, acid folic, acid ascorbic, panthothenic
acid, vitamin E (tocopherol), riboflavin va p-aminobenzoic acid cling dugc st
dung trong mét s6 moi trudng nudi cdy. Nhu ciu vitamin trong méi truong
nudi cay noi chung khong quan trong va chung cling khong can tré su tang
trudng cia té bao. N6i chung cac vitamin nay duoc thém vao méi trudng chi
khi nong d6 thiamin thdp hon nhu cau can thiét hodc dé cho huyén phu té bao
c6 thé ting trudng khi mat do té bao khai dau thap.

Céac vitamin sau ddy duogc st dung phd bién: inositol, thiamine HCI
(B1), pyridoxine HCI (B6), nicotinic axit, trong do vitamin B1 la khong thé
thiéu va dugc str dung trong hau hét nhitng méi trudong nuoi cAy md va té bao
thuc vat. Linsmaier va Skoog da khang dinh vitamin B1 1a can thiét cho cho su
sinh trudng cta cdy sau khi nghién ctiru k¥ ludng vé su ¢6 mit ctia no trong moi
truong MS. Cac tac gia khac ciing khang dinh vai tro rat quan trong cta Bl
trong nudi cdy mo.

Inositol thuong dugc noi dén nhu 12 mot vitamin kich thich mét cach
tich cuc ddi véi sy sinh trudng va phat trién cua thuc vat, mic du né khong
phai 13 vitamin can thiét trong moi trudng hop. Céac vitamin khac, dic biét 1a
hicotinic axit (vitamin B,), canxi pantothenate (vitamin B,) va biotin cling dugc
str dung dé nang cao stc sinh trudng ctia md nudi cdy. Anh hudng cia cac
vitamin 1én sy phat trién cta té bao nudi cay in vitro & cac loai khac nhau 1a
khéac nhau hodc tham tri con ¢6 hai (gay doc).

a. Vitamin B1 (Thiamine.HCI, Aneurin)

La mot chat bd sung rat can cho moi trudng nudi cay . Khi khtr trung
bang cach hap 6’ nhiét d6 caov itamin B 1 bi nhiét phan thanh pyrimidin va
thiazol 1a hai cu tir clia vitamin B 1, nhung t& bao nuéi ciy c6 kha ning tong
hop lai ching thanh phan tir vitamin B 1. Vi vay khong nhét thiét phai khir
tring bang phuong thirc khac nhu lo ¢ ching han.

b. Vitamin B2 (Riboflavin, Lactoflavin)

C6 mau vang khong bén dé bi phan hiy khi dun soi hay dé ra ngoai anh
sang. N6 1a nhém ngoai clia coenzim van chuyén hydro va dién tir trong cac
phan mg 0xi hoa khir sinh hoc. Néu co thé bi thiéu vitamin nay khong hinh
thanh FAD, FMN nén cac phan ng 6xi hoa khur trong té bao bi pha v&. D01
voi nudi cay sang chi dung nong do 0,01 ppm, nhung ddi v&i nudi cay trong tdi
c6 thé tang 1én 10 - 50 ppm.

c. Vitamin B6 (Pyridoxine, Adermin)

La tién chat ctia pyridoxal - phosphate-cofactor clia cac nhom enzyme
nhu carboxylase va transaminase . Khi khir tring ¢ nhiét do cao phan ung xay
ra nhu sau: Pyridoxin + Phosphat — Pyridoxalphosphate
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Vitamin B6 1a coenzin cua cac enzim xtic tac cho cic phan tng chuyén
hoa axit amin. D6 1a then chot trong qua trinh trao do61 protein ctia co thé sinh
vat
d. Myo-Inositol (Bios I)

C6 vai tro trong sinh tong hop thanh té bao , cu thé 1a sinh tong hop acid
polygalacturonic va pectine . Inosit 1a chat bén viing khi khir tring . Thuong
dugc st dung ¢ ndng d6 cao 100 ppm. Khi phén tich thanh phan cua nudc dira
nguoi ta thu dugc inosit trong mdt phan doan trung tinh .

e. Nicotinic acid va pyridoxine

Thuong duoc bd sung vao moi trudng nudi cdy nhung c6 thé thay thé
bang cac vitamin khac cho su sinh trudng cua té bao ¢ nhiéu loai . Céc vitamin
khac nhu folic acid , ascorbic acid, vitamin E (tocophenol), va p-aminobenzoic
acid cung duoc sur dung trong nudi cAdy md va té bao , dic biét khi té bao sinh
trudng & mat do quan thé rat thip . Noi chung, céc Vltamln nay duoc bd sung
trong khoang 0,1-10,0 ppm.

1.4 Cdc chit diéu hoa sinh truwéng

Bén canh céac chit cung cdp dinh dudng cho mo nudi ciy, viée bd sung
mot hodc nhiéu chat diéu hoa sinh trudng nhu auxin, cytokinin va giberellin 13
rat can thiét dé kich thich su sinh trudng, phat trién va phan hoa co quan, cung
cap strc séng t6t cho md va cac to chirc. Tuy vy, yéu cau ddi v6i nhitng chit
nay thay doi tuy theo loai thuc vat, loai mo, ham lugng chit diéu hoa sinh
truong ndi sinh cua chiung. Cac chit diéu hoa sinh trudng thuc vat dugc chia
thanh cac nhom chinh sau day:

a. Nhom cac auxin

CAac auxin co thé 13 auxin tu nhién hodc tong hop, thudng dugc dung
trong nuoi cdy mo va té bao dé€ kich thich sy phan bao va sinh truéng ctia mo
seo, dac biét 1a 2,4-D, tao phoi vo tinh, tao re, ...

Moi truong nudi cdy duoc bd sung cac auxin khac nhau nhu : 1H-
indole-3-acetic acid  (IAA), 1-naphtaleneacetic acid (NAA), 1H-indole-3-
butyric acid (IBA), 2,4-dichlorophenoxyacetic acid (2,4-D) va naphthoxyacetic
acid (NOA). TAA la auxin tuy nhién co trong mo thuc vat ; con lai NAA , IBA,
2,4-D la cac auxin nhan tao , thuong thi cac auxin nhan tao c6 hoat tinh manh
hon vi do dic diém phén tir cia ching nén cac enzyme oxy hoa auxin  (auxin-
oxydase) khong co tac dung.

Auxin 13 nhom chit diéu hoa sinh truéng thuc vat duoc st dung
thuong xuyén trong nudi céy mo té bao thyc vat. Auxin két hop chat ché voi
cac thanh phan khac ctia moi trudng dinh dudng dé kich thich su ting trudng
ctia mo seo, huyén phu té bao va diéu hoa sy phat sinh hinh thai, dic biét 1a khi
n6 duoc phdi hop sir dung véi cac cytokinin. Su 4p dung loai Auxin va ndng do
auxin trong moi truong nudi cdy phu thude vao:
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- Kiéu tang truong hodc phat trién cin nghién ctru

- Ham luong auxin ndi sinh ctia mau ciy

- Kha ning tong hop auxin tu nhién ciia mau cay

- Su tac dong qua lai gifra auxin ngoai sinh va auxin ndi sinh

Ddc tinh cua auxin: Auxin cé vai tro kich thich sy tang truéng va kéo
dai t€ bao. Auxin c6 kha ndng khéi dau sy phan chia t€ bao ...

Pic diém chung ciia cic auxin 1a tinh chat phan chia té bao. Cac
hormone thudc nhom ndy c6 cac hoat tinh nhu: ting trudong chiéu dai than, 16ng
(giéng), tinh hudng sang, hudng dat, tinh wu thé ngon, tao & va phan héa mach
dan. Noi chung cac auxin dugc hoa tan hoidc trong ethanol hodc trong NaOH
lodng (Razdan 1994)

Cac auxin lién quan t&1 d0 dai cua than, ddt, chdi chinh, ré... Dbi v6i
nudi ciy mé, auxin di duoc sir dung cho viéc phan chia té bao va phan hoa ré.
Nhiing auxin dung rong rii trong nudi cdy mo la IBA (3-indolebutiric axid),
IAA (3-indole acetic axid), NAA (Napthaleneaxetic axid), 2,4-D (2,4-D-
Dichlorophenoxyaxetic axid) va 2,4,5-T (Trichlorophenoxyacetic axid). Trong
s6 cac auxin, IBA va NAA chu yéu sir dung cho moi trudng ra ré va phdi hop
v6i cytokinin st dung cho méi trudng ra choi. 2,4-D va 2,4,5-T rat c¢6 hiéu qua
dbi voi moi trudng tao va phat trién callus. Auxin thudng hoa tan trong etanol
hodac NaOH pha loang.

Nhirng auxin ¢6 hiéu luc riéng biét trong nudi cay té bao thuc vat la
4-chlorophenoxyacetic acid (4-CPA) hoac p-chlorophenoxyacetic acid (PCPA),
2,4,5-trichlorophenoxyacetic acid  (2,4,5-T), 2-methyl-4-chlorophenoxyacetic
acid (MCPA), 4-amino-3,5,6-trichloropicolinic acid  (picloram), va 3,6-
dichloro-2-methoxybenzoic acid (dicamba).

Vai tro cua cac chat thuéc nhom auxin:

- Kich thich phan chia va kéo dai té bao. Chdi dinh cung cap auxin gay ra
trc ché sinh trudng ciia chdi bén. Uu thé chdi dinh 1am tc ché sinh trudong cia
ch6i nach. Néu ngit bo chdi dinh sé& dan dén su phat chdi nach. Néu thay thé
vai tro cua ch01 dinh (da bi ngit bo) bang mot 16p chat keo co chira IAA thi
ch6i nach van bi trc ché sinh truong. Co ché trc ché ctia chdi dinh lién quan dén
mdt chat diéu hoa sinh truong khac 1a ethylene. Auxin (IAA) kich thich chdi
bén san sinh ra ethylen lam @c ché sinh truéng cua chdi dinh. IAA dong vai tro
kich thich su phan hoa ctia cac mo dan (xylem and phloem).

- Auxin kich thich sy moc ré & canh giam va kich thich sy phat sinh choi
phu trong nudi cdy mo.
- Auxin ¢6 cac anh huong khac nhau dbi voi sy rung la, qua, sy dau qua,

su phat trién va chin cua qua, sy ra hoa trong mdi quan hé v6i diéu kién moi
truong.
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- Tao va nhan nhanh mo se¢o (callus)
- Kich thich tao chdi bat dinh (& ndng do thap)
- Tao phoi soma (2,4-D)

b. Nhom céac cytokinin

Céc cytokinin 1a dan xuét ctia adenine , dy la nhimg hormone lién quan
chu yéu dén su phan chia té bao | su thay d6i wu thé ngon va phan hoa chdi
trong nudi cdy mé . Céc cytokinin dugc sir dung thudng xuyén nhit 1a 6-
benzylaminopurine (BAP) hoac 6-benzyladenin (BA), 6-y-y-dimethyl-
aminopurine (2-iP), N-(2-furfurylamino )-1-H-purine-6-amine (kinetin), va 6-
(4-hydroxy-3-methyl-trans-2-butanylamino ) purine (zeatin). Zeatin va 2-iP la
cac cytokinin ty nhién, con BA va kinetin 1a cdc cytokinin nhan tao . N6i chung
ching dugc hoa tan trong NaOH hodc HCI loang .

Mot s6 hop chat duoc phat hién trong thoi gian gan day c6 hoat tinh
gibng cytokinin AN~ N’- -diphenylurea (DPU), thidiaziron, N-2-chloro-4-
puridyl-N-phenyl urea (CPPU) va mot s6 dan xuat khac cua dlphenyl urea
Hiéu qua dic biét cua cac hgp chét goc urea lén sy sinh truong cua mo thuc vat
can phai dugc nghién ctru thém .

Ty 1é auxin /cytokinin rat quan trong d6i v6i sy phat sinh hinh thai
(morphogenesis) trong cac hé théng nudi cdy . D6i véi sy phat sinh phoi
(embryogenesis), dé tao callus va ré can ¢6 ty 1& auxin /cytokinin cao, trong khi
& truong hop nguoc lai s& dan dén sy sinh san chdi va  chdi nach. Véan dé quan
trong khong kém 1a ndng d6 ctia hai nhom chat diéu khién sinh trudng nay
Chéang han 2,4-D cung véi BA 6 néng @ 5,0 ppm (mg/l) kich thich sy tao
thanh callus & Agrostis nhung néu dung ¢ nong d6 0,1 ppm chung s¢ kich thich
tao chdi mic du trong ca 2 truong hop ty 1¢ auxin /cytokinin 1a bang 1. Co ché
hoat dong cua cytokinin 1a chua duoc biét rd rang mac du c6 mot sb két qua vé
su ¢6 mit cua cac hop chit mang hoat  tinh cytokinin trong RNA van chuyén
(transfer RNA). Cac cytokinin ciing ¢ hoat tinh tong hop RNA , ting hoat tinh
enzyme va protein trong cac mé nhat dinh .

Kinetin dugc phan 1ap tir ché pham DNA cii hoic nucleic acid moi sau
khi Khir tring 0 nhiét d0 cao hay dun soi . Trong co thé song khong co kinetin
ton tai, san pham nay kich thich su phat sinh ch01 ctia cay thude 14 nuoi cdy ,
nhung néu phéi hop xtr ly cung auxin & ty 1& ndng d6 thich hop thi s ki ch thich
qué trinh phén chia té bao (do d6 c6 tén la kinetin) & cac md khong phan hoa.

Trong tu nhién cling ton tai mét hormone phan bao khac , Letham la
nguoi dau tién da phan 1ap , tinh ché va cho két tinh thanh céng hormone p  han
bao ty nhién d6 tir ndi nhil dang & dang sita ctia hat ngd . Hop chét cytokinin tu
nhién do dugc goi la zeatin (zea: ngo).

Tuong tu cac cytokinin khac , zeatin cting la mot dan xut ctia adenin
Trong thyc tién nudi cdy mé nguoi ta chi dung zeatin trong nhirng trudong hop
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ddc biét vi gia thanh rat dat , thuong thay thé zeatin bang kinetin hodc mot san
pham tong hop nhan tao khac, do la:

6-Benzylaminopurine (BAP): Hoat lyc ctia BAP cao hon nhiéu  so véi
kinetin va ban thAn BAP bén virng hon zeatin dudi tac dong cua nhiét do cao
BAP c0 kha nang lam ting hinh thanh cac san pham thir cap va tang kich thudc
cua t€ bao ¢ cac 1a mam , kich thich sy ndy mam cua hat va  qua trinh trao doi
chat.

Cytokinin lién quan to1 sy phan chia té bao, phan hoa chdi v.v... Trong
mdi truong nudi cdy mo, cytokinin can cho su phan chia té bao va phan hoa
chdi tir mo seo hodc tir cac co quan, gdy tao phdi vo tinh, ting cuong phét sinh
choi phu.

Chirc ndng chii yéu ciia cdc cytokinin:

- Kich thich phén chia té bao

- Tao va nhan callus

- Kich thich phét sinh chdi trong nudi ciy mo

- Kich thich phat sinh chdi nach va kim hdm anh huong vu thé cta choi

dinh

- Lam tang dién tich phién 14 do kich thich sy 16n 1én cua té bao

- C6 thé 1am ting sy mo ctia khi khong & mot s loai

- Tao chdi bat dinh (¢ néng d6 cao)

- Uc ché sy hinh thanh ré

- Uc ché su kéo dai choi

- Uc ché qua trinh gia (hoa vang va rung) & 14, kich thich tao diép luc
c. Gibberellin

Gibberellin dugc phat hién vao nhtrng nam 1930. Lich str phat hién
nhom hormone nay bat dau tir 1895 khi nguoi Nhat noi vé bénh lua von . Nam
1926, xac dinh dugc bénh d6 1a do loai nam  Gibberella fujikuroi gay ra. Bén
nhimg nam 30, mdi phan 1ap va tinh ché dugc hoat chat , duoc goi la
gibberellin.

Mai sau chién tranh thé gidi th II nam 1950, nguoi Anh va nguoi My
moi biét dén cong trinh nay cua nguoi Nhat . Tdi nay, ngudi ta da phat hién
dugc trén 60 loai thuoc nhom gibberellic acid . Loai gibberellic acid thong dung
nhat trong nudi cay mo thuc vat la GA s.

Trong doi séng thuc vat gibberellin dong vai tro quan trong d6i voi q
nhiéu qua trinh sinh Iy nhu : sinh Iy ngu nghi cua hat va choi , sinh ly phat trién
cua hoa, lam tang sinh truéng chi€u dai cua thyc vat .
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Nhung trong nuéi cay md va té bao thuc vat tac dung cla gibberellic
acid chua that r& rang. Nhiéu tac gia c6 st dung va coi d6 la thanh phan khong
thé thiéu cua mot loai méi truong chuyén dung nao do .

Trong s6 hon 20 chit thuoc nhom gibberellin, GA3 1a chit duoc st
dung nhiéu hon ca trong thyc tidn. GA3 kich thich kéo dai chdi va nay mam
ctia phoi vo tinh. So vdi auxin va cytokinin, gibberellin hiém khi duoc dung.
GA3 c6 tinh hoa tan trong nudc.

Gibberellin co cdc chuc nang co ban sau:

- Kich thich kéo dai chdi do ting cudng phan bao va keo dai té bao, vi du
keo dai than va dong lta sau khi phun GA3, kéo dai dot than. Cac cay lun
thuong bi thiéu gibberellin.

- Pha ngu hat gidng hodc ct gidng, vi du pha ngt khoai tay sau thu hoach.

- Kiém soat su ra hoa cta cac cay 2 ndm tudi. Nam dau thAin mam nam in,
sau mua dong mam hoa kéo dai dot rat nhanh va phan hod hoa

- Uc ché sy hinh thanh ré bat dinh

- Kich thich sinh tong hop ctia o-amylase & hat cay ngii cdc ndy mam, gitp
tiéu hod cac chat dy tritr trong nd1 nhii d€ nuéi mam cay

- Céc chat tc ché tong hop kich thich qua trinh tao ct (than ct, than hanh
va cu)

- Kich thich sy ndy mam cta phan hoa va sinh trudng ctia 6ng phin

- C6 thé gy tao qua khong hat hoic lam ting kich thudc qua nho khéng
hat

- C6 thé 1am cham sy hod gia ¢ 14 va qua cdy c6 mui

e. Abscisic axit (ABA)

ABA thudc nhom céc chét 0 uc ché sinh trudng tu nhién giy ra su ngu
nghi ctia chdi , 1am cham su nay mam cua hat vi surahoa , dong khi khong .
ABA con c6 tac dung ting cuong kha nang chong chiu cia té béo thy c vat doi
voi diéu kién ngoai canh bat 1gi , vi viy ABA dugc dua vao moi trudng nudi cay
va mang lai hi¢u qua nhat dinh .

Trong nudi céy mo va té bao, ABA co tac dung tao phoi vo tinh, kich
thich su chin cta phdi, kich thich su phat sinh choi ¢ nhiéu loai thuc vat. Cac
tac dung co ban cua ABA la:

- Tham gia vao sy rung 13, hoa, qua & hau hét cac cay trong va gay ra sy
nut qua, ABA thuong dugce san sinh khi co cac yéu t6 trc ché cay trong
nhu mat nudc va nhiét 6 thap dong bang.

- Tham gia vao su ngu nghi, kéo dai thoi gian ng nghi va lam cham sy
ndy mam cua hat.
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- Ut ché su kéo dai than va duge st dung dé kiém soat su kéo dai than
canh.

- Gay ra sy dong khi khéng.
f. Ethylene
Cac chirc nang co ban cua ethylene:
- Gay gia hod 14, kich thich sy rung la va qua
- Lam chin qua

- Sinh tong hop ethylene dugc tang cuong khi qua dang chin, cay dang
bi ng, 130 ho4, ton thuong co gidi va bi nhiém bénh

- bicu khién sy chin ciia mot s6 loai qua

- Ethylene kim him sy ra hoa cta da sd cdy. Tuy vay, su ra hoa cua
xo0ai, dira, mot s6 cay canh lai dugc kich thich boi ethylene.

Bing 1. Phin loai cac chat diéu hoa sinh trwéng thue vat

Chit diéu hoa sinh truéng tw nhién P . )
Chat diéu hoa sinh trueédng nhan tao
(phytohocmon)

Chét kich thich sinh trudng (stimulator)

Auxin (AIA, IAN, APA) Auxin tong hop (auxinoit) AIB; ANA;
Gibberellin (A, Az, As, ... Ass) 2,4D; 2,4,5T;
Cytokinin (zeatin, zeatin ribozit, gét’g;“mn tong hop (kinetinm, BA,

diphenyl ure...)

Chét @c ché sinh truong (inhibitor)

AAB, cac chat phenol, axit | Retardant (MH, CCC, ATIB ...
jasnomic...

C — Ethylene ACEP
Danh phap qudc té
AlA: axit B - indol axetic BA: benzyl adenin
IAN: axit B - indolyl axetonitril PBA: tetrahidro piranyl benzyl adenin
APA: axit phenyl axetic MH: malein hidrazit
o - ANA: axit o - naphtil axetic CCC: clo colin clorit

2,4D: axit 2,4 - diclo phenoxiaxetic ~ ATIB: axit 2,3,5 - triiot benzoic
ACEP: axit 2 - clo etyl Phbt phoric
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1.5 Nhitng chit thwong ding khdc:

* Prrong: Ngudn Carbon thuong dung 13 duong saccaroza va glucoza. Puong
1a ngudn carbon va nang lugng gitp mo té bao thuc vat tong hop nén céc chét
hiru co, giup té bao phan chia, tang sinh khéi cia md. Con cé chirc nang lam 6 on
dinh ap luc tham thau cta té bao, duy tri déu din lyc thim thau. Nong do
thuong dung 1a tir 1 - 5%.

* Agar: La chat lam dong cimg mdi trudng (gla thé cho nuoi cdy). O 80°C agar
ngam nuoc chuyén sang trang thai sol, & 40°C tré vé trang thai gel. Agar co tac
dung cd dinh cac vat cdy. S¢ di str dung agar vi no trong sudt, dé quan sat, kha
ning tham thau manh nhung agar thudng co tap chat, pham vi hdp phu ctia mau
vat nuo1 vé1 moi truong hep.

* Than hoat tinh: Cé tac dung chil yéu vé mat vat 1y:

- Chéng lai su 6 nhiém cuia fitoxit (dich tiét mo nudi cay) dén moi trudng
trong binh nudi, chong l1ao hoa.

- Thuc day su hinh thanh ré: Trong truong hop 4anh sing nhiéu thi than
hoat tinh s€ di€u tiét &nh sang cho thich hgp vd1 sy hinh thanh ré. Thuong
dung tr 1 - 10 gam/11it md1 trudong.

* Cdc chdt khang sinh c6 tac dung chdng 6 nhiém, dac biét cho giai doan nhan
nhanh, nhung day chi la gidi phap ctru van trong mdt s6 trudong hop.

* Nudc dira: Nuge dua chira mudi khoang, glucid 3%, lipid 1%, protid 0.15 -
0.29%, sinh t6 B1, B6, Biotinic. Trong nudi ciy mo nguoi ta thuong dung nudce
dua lay o t‘ral xanh. Nudc dura chiu duoc nhiét do cua noi1 hap, thuong duoc s
dung v61 nong do 10 - 20%.

* Dich chiét nam men: Céc chit nay bj mat di 40% hoat tinh & nhiét d¢ ciia noi
hap, thuong st dung ¢ nong dé 0.1 - 1%.

2. Phén loai hoa chit trong vi nhén gidng
Hoa chét dung trong vi nhan giong dugc phan ra lam 2 nhom 16n la:
+ Nhom hoéa chat khir tring

+ Nhom hoa chit dé pha méi trudng vi nhan gidng

2.1. Nhém héa chit khir triing
* Con:

Con duoc dung trong vi nhan giéng 13 loai cén 75% vira c6 kha ning
khuéch tan va tham sau vura c6 tac dung sat trung nhung dong thoi cling dé ton
thuong t€ bao mau cay nén khong kéo dai thoi gian & giai doan nay.

Ciing c6 thé dung cach xur ly khac vo1 nhirng mau dic biét nhu: qua, nu

hoa, chum hoa c6 bup, vay, mé bao boc, chdi nach hoac chdi dinh duoc boc k¥
bing vay, sap ... Truong hop nay sau khi st Iy bang cén 75% c6 thé vot ra va
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boc tach dan trong khi con bay hoi trude ta cdy. Ciing co lac phai dung con
90% va dot trén den con khi gdp mau qué kho.

* Cac chat khir tring khac

Ca(ClO), AgNO; Chat khang sinh
NaClO HgCl, Nudc Brom
H,0;

Bang 2. Bang thir cac loai hoa chat khir tring

Tén Nong dd % Th“"tﬁﬁ‘; Khtt | pokhé | Hicu qua
Ca(ClO), 9-10 5-30 D& Rét t6t
NaClO 2 5-30 Dé Rat tot
H,0, 10-12 5-15 D@ nhét Tét
Nudc Brom 1-2 2-10 Dé RAt tot
AgNO; 1 5-30 Hoi kho Tét
HgCl, 0.1-1.0 2-15 Hoi kho Rat t6t
Chét khang sinh | 4-500ppm | 30-60 Vira Rit t6t

Can luu ¥ khi sir dung cdc loai hod chdt khir trimg:

Ca(ClO)2 va NaClO c¢ tac dung sat trung do nguyén tir Cl tach ra khoi
phan tu tré thanh dang tu do, do d6 khi st dung nén dung binh nap xody
dé Iuu gitr Cl.

Thube téy tréng - lo héng rat duogc trong dung v§i mau xu xi, dau, nhua,
long bam.... N6 c6 tac dung khuéch tan, ludn sau, kéo day cac vat dinh
bam theo kiéu hoa keo.

H,O, sat triing do su tao thanh oxy nguyén ti. Ciing nhu 2 chat trén, ca 3
chat nay dé loai trir tan du sau xtr ly. Thuong chi can trang rira nudce cat
vO trung 4-6 lan la du.

HgCl, c6 hiéu luc sat tring rit manh nhung tan du ciing kho tay rira. Do
do sau xur ly phai trang rira nugce cat vo trung it nhat 6-8 lan.

Mot s6 nim gin day nhiéu ngudi thich ding Tween. Cac loai thudng

dung la: Tween20, Tweend40, Tween60, nhung tdt nhit 1a Tween80 va
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TweenX. Day la loai thudc hoat hoa bé mat tiép xtc, do d6 rat ré ludn lach, loai
trr bot khi. Tuy nhién tac hai cua né 1a lam tang ton thuong mau cay, do do
phai thyc hién nghiém ngat thoi gian va nong do st dung.

2.2. Nhém héa chit diing dé pha méi trwong vi nhin giong
Nhom hoa chat dung dé pha ché moi trudng dung cho nudi cdy mé gdm
c6 cac thanh phan sau:
- Céc loai mubi khoang (Cac nguyén to da luong va cic nguyén tb vi
lugng)
- Céac Vitamin
- Céc chét diéu hoa sinh trudng
- Céc chat hitu co khac
- Chat nén (chat déng clrng moi trudong)
- Nguén cac bon
- Than hoat tinh (than cui1)
a. CAc loai mudi khoang
’ Muéi’ khoang 1a thanh phan khéng thé thiéu trong cdc mdi trudng nudi
cay mo va té bao thyc vat:

- Mubi khoang 14 cac vat liéu (ngudn N, S, P....) cho su tong hop cac
chat hitu co. Nito, lvu huynh, phét-pho 1 c4c thanh phan khéng thé thiéu cua
cac phan tir protein, cac axit nucleic va nhiéu chat hiru co khic. Canxi va axit
boric dugc tim théy chu yéu & thanh té bao, dic biét 1a canxi ¢6 nhiém vu quan
trong gitp 6n dinh mang sinh hoc.

- Cac 1on cua cdc mudi hoa tan dong vai tro quan trong 6n dinh 4p suat
tham thau ctia moéi truong va té bao, duy tri thé di€n hoa cua thuc vat.

Vi dy: K va C rat quan trong trong diéu hoa tinh tham loc cua té bao,
duy tri dién thé va tham gia hoat hoa nhiéu enzym.

Trong mdi trudng, cac mudi khoang duoc chia thanh cac nguyén td vi
luong va da lugng:

- Céc chat dinh dudng da lugng : bao gdm sau nguyén to : nitrogen (N),
phosphorus (P), potassium (K), calcium (Ca), magnesium (Mg) va sulphur (S)
ton tai dudi dang mudi khoang , 1 thanh phan cta cac méi trudng dinh dudng
khac nhau. Tt ca cac nguyén to nay la rat can thiét cho sinh trudng ctia mé va
té bao thuc vat.

- Cac nguyén t6 vi lugng : 1a cac nguyén té vO co can mot lugng nho
nhung khong thé thiéu cho sinh trudng cuia mé va té bao thuc vt . Bo la cac
ijon: iron (Fe), manganese (Mn), zinc (Zn), boron (B), copper (Cu), va
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molybdenum (Mo). Fe duoc cung cap duoi dang ch elate Fe, va Zn dugc dung
binh thuong trong cac moi truong nudi cay .

Cac dang mudi tatrate va citrate Fe kho hoa tan va thuong hay két tua
trong méi truong . Van dé nay c6 thé khic phuc bang cach dung
diaminetetraacetic acid (EDTA)-chelate Fe thay cho citrate Fe , dic biét dbi voi
qué trinh tao phdi. Tuy nhién, cac dang chelate EDTA khong hoan toan 6n dinh
trong mdi truong nudi cdy dang 1ong .

Tam quan trong cta mot s nguyén té vi lugng trong thanh phan moi
truong con chua duge hiéu mot cach rd rang. Co, Al Ni... co the c6 loi dbi véi
thuc vat nhung ciing c6 thé 1a khong can thiét. Trong thyc té, hau hét cac
nguyén to vi luong chi ¢6 phan khoang ciia mubi (cation) 1a quan trong, con vai
tro cac anion c6 thé 1a khong can thiét.

b. Cac chit Vitamin

Cac vitamin dugc st dung nhiéu nhét trong nudi cdy mé la: thiamine
(B1), acid nicotinic (PP), pyridoxine (B6) va myo-inositol.

Thiamin 13 mdt vitamin can thiét cho sy ting trudng cia tit ca cac té
bao, dugc str dung véi nong do tur 0,1-10 mg/I

Acid nicotinic va pyridoxine thudng dugc bd sung vao méi truong nudi
cdy nhung ciing khong can thiét cho su ting trudng cta té bao nhiéu loai thuc
vat. Acid nicotinic thudng duoc sit dung véi ndng d6 0,1-5 mg/l, pyridoxine
duoc st dung véi ndong do 0,1-10 mg/l.

Myo-inositol thuong dugc pha chung véi dung dich me ctua vitamin.
Mac du day la mot carbohydrate chir khong phai la vitamin, n6 cing duoc
chtrng minh kich thich cho sy ting trudng cua té bao da s6 loai thyc vat. Myo-
inositol thudng duoc sir dung trong moi truong nudi cdy mo va té bao thuc vt
& ndng do 50-5000 mg/l.

Cac vitamin khac nhu biotin, acid folic, acid ascorbic, panthothenic
acid, vitamin E (tocopherol), riboflavin va p-aminobenzoic acid ciing dugc st
dung trong mdt sO moi truong nudi cay Nhu cau vitamin trong moi truong
nuoi cdy noi chung khong quan trong va ching cting khong can tr¢ sy ting
truong cia t& bao. Noi chung cac vitamin nay dugc thém vao mdi truong chi
khi ndng do thiamin thip hon nhu cau can thiét hoic dé cho huyén phu té bao
c6 thé tang truong khi mat do té bao khai dau thap.

c. Cac chat bo sung vao méi trwong cay mo

Amino acid va cac ngudn cung cip nitrogen khac. Cac ngudn nitrogen
hitu co thuong sir dung trong méi trudng nudi cay té bao thuc vat 1a hdn hop
amino acid nhu casein hydrolysate, L-glutamine, L-asparagine va adenine.
Casein hydrolysate néi chung duogc sir dung v&i ndng d6 0,05-0,1%.
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d. Céc chit diéu hoa sinh truéng

Nhom auxin

Indole-3-acetic acid (IAA)
Indole-3-butyric acid (IBA)

Naphtin Axetic Axit (NAA)
2,4-dichlorophenoxy- acetic acid (2.4D)
p-chlorophenoxy- acetic acid (CPA)

Chirc ndng trong hé thong nudi cdy mé la

Phan chia t€ bao

Tao va nhan callus

Tao r& bat dinh (& néng d6 cao)
Tao chdi bat dinh (6 ndng do thap)
Tao phoi soma (2,4-D)

Uc ché choi nach

Nhom cytokinin (hoocmon hoat hod phan chia t& bao phan chia t& bao va tc
ché su gia hod)

Kinetin

6-Bezyl amino- purine (BAP)
Zeatin (2)

Zeatinriboside (ZR)
Isopentenyladenosine (iPA)

Chike néng trong hé thong nudi cdy mé la

Phan chia té bao

Tao va nhan callus

Kich thich bat chdi nach.

Tao chdi bat dinh (6 ndng do cao)
Uc ché sy hinh thanh ré

Ut ché su kéo dai chdi.

Uc ché qua trinh gia (hoa vang) o 1a.

Nhom gibberellin

Gibberellic acid (GA3)
Gibberllin 1 (GA1)
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Gibberellin 4 (GA4)

Chike néng trong hé thong nudi cdy mé

Kéo dai choi
Phé ngti & hat gidng.
Uc ché su hinh thanh ré bat dinh.

Cac chat uc ché tong hop kich thich qua trinh tao cu (than cu, thin
hanh va cu).

Nhom cdc chit diéu hoa sinh truwéng khdc

Ethylene: Gay gia hoa 14, lam chin qua
Abscisic acid: Sy chin cua thé phoi, kich thich sy hinh thanh than
hanh va than cu, thic day su phat trién cua tinh trang ngu

Nhom Polyamine, Ab§cisig acid: Kich thich sy tu hinh thanh ré, kich
thich su hinh thanh choi, ddy manh su phat sinh thé phoi

3. Danh muc cac héa chat dung trong vi nhan giong

a. Nhom da lwgng

KNO; (Kali Nitrat)

NH4NO3; (Amon Nitrat)

K(H,PO,) Photphat kali monno basic
MgSO, .7H,0 Magie Sunphat. 7H,0
CaCl,.2H,0 Canxi clorua. 2H, O
Ca(NO3)2.2H,0 Canxi Nitrat. 2H,0

b. Nhom vi lwgng

HsBO:s.

MnSO, .7H,0
ZnS0,4.7H.0.
Na,Mo00,.2H,0.
CuS0,.5H,0.
CoCL,.6H,0.

Fe - EDTA (Mudi sat)

¢. Nhom Vitamin
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- VBS5: Nicotinic acid

- VB6: Pyndoxine

- VB2: Riboflavine

- VC: acid L.ascorbic

- Myo- Inositol
d. Nhém chit diéu hoa sinh truéng

- Naphtyl axetic axit ( a-NAA)

- Indol axetic axit (IAA)

- Indol butyric axit (IBA)

- 2,4 dicloro phenoxy axetic axit (2,4D)

- 6 - benzyl adenin purin (6BAP)

- A-adenine (A-Ad)

- Kinetin (KT)

- Zeatin (chat chiét tir ngd non - 1 chét ty nhién - ngoc mé ).

- BA duogc dung phd bién nhit vi ¢ hoat tinh cao va gia khong dat
d. Cac chat chi thi, chat khir trung

- NaOH (ba gio)

- HCI

- Ca(CIlO),

- NaClO

- H2 0

- Nudc Brom

- AgNO;

- HgCl,

- Nudc khur trung
e. Mot s6 cac chat khac: D6 1a hdn hop cac chat tu nhién khong xac dinh.

Néu nudi cidy mé té bao trén moi trudng don gian chi c6 mudi khoang

va duong thi sy sinh trudng va tai sinh cia moé khong binh thuong. Néu méi
truong nudi ciy cang phirc tap phong phu day du cac chat 1a tao diéu kién cho

md nudi cdy phat trién tét. Cac hdn hop chat tu nhién sir dung trong nudi cay
mo nhu sau:

* Nuoc dua:
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Trong nudc dira (ca qua non va qua dira gia) déu chira cac chit nhu cac
axit amin tu do (ndng do 190,5- 685ppm), protein, axit hitu co, dudng, ARN,
ADN, myo-inostol, cac hop chét diéu hoa sinh trudng (auxin, xytokilin), mot s6
chat khoang. Luong dung trong nudi cdy mé 15 —20% thé tich.

Cach chiét: bo qua dira gia 14y nude dem loc 1dy dich trong qua dira dé
st dung ngay. Truong hop can phai bao quan thi phai dung trong cac tui vai
nhya bao quan lanh sau thi sting ¢6 thé bao quan dugc vai thang.

* Dich chiét nam men

Trong dich ndim men chtra cac chat can thi€t cho sy sinh truéng cua re
nhu dudng, axitnucleic, axit amin, vitamin, auxin, khoang...B6 sung vao moi
truong nuodi cay déu cho hi¢u qua tot

* Dich thuy phan casein:

Chu yéu duoc stir dung lam nguon dé€ cung cap thém axit amin cho moi
truong nuodi cay .

B. Cau hdéi va bai tap thwe hanh

1. Cau héi
- Trinh by vai tro cta cac nguyén té da luong
- Trinh by vai tro cta cac nguyén té vi luong
- Trinh by vai tro cta chit diéu hoa sinh trudong thudc nhoém auxin
- Trinh by vai tro cta chit diéu hoa sinh trudng thudc nhom Cytokinin
2. Bai tap thuc hanh:
Bai tap:
Xac dinh céc loai hoa chit dung trong vi nhan giong
1. Nhén biét cac loai hoa chit dung trong vi nhin gidng theo nhin ghi trén
bao bi:
Budc 1: Poc tén hoa chit trén nhin bao bi theo cong thirc
Budc 2: Poc tén hoa chat trén nhin bao bi:
- Theo danh phap qubc té.
- Theo cach doc thong dung nhat.
2. Nhan biét cac loai héa chat dung trong vi nhin gidng theo dang thuong
pham (Dang ket tinh, dang 16ng, mau sac...)

Budc 1: Cac hoa chit ¢ dang tinh thé: (tén hoa chit, cong thuec...)
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KNO3 (Kali Nitrat) thé rin, mau tring

NH4NO3 (Amon Nitrat): Pugc dung dudi dang mudi vo co, thé ran,
mau trang

KH2PO4 (Photphat kali monno basic): dugc dung dudi dang thé ran,
mau trang

MgSO4.7H20 (Magie Sunphat. 7H20): Bugc dung dudi dang mudi
vO co, thé ran, mau trang va dung trong hop nhya

CaCl2.2H20 (Canxi clorua. 2H20): Bugc dung dudi dang mudi vo
co ngdm nudc, thé ran, mau trang

Ca(NO3)2.2H20 (Canxi Nitrat. 2H20): Dugc dung dudi dang muoi
vO co, thé ran, mau trang

H3BO3. buoc dung dudi dang axit vo co, thé rin, mau tréng
M‘nSOé!.7H20: Puoc dung dudi dang mudi vo co ngadm nudc, thé ran,
mau trang

ZnSO4.7H20: Dugc dung dudi dang mudi v6 co ngdm nudc, thé ran,
mau trang

I\,Ia2M904.2H20: Puoc dung dudi dang mudi vo co ngdm nudc, thé
ran, mau trang

CgSO4.5H20: Puoc dung dudi dang mudi vé co ngdm nudc, thé ran,
mau xanh lam

CoCL2.6H20.

Fe - EDTA (Mudi sat 3). Pugc dung dudi dang mudi vé co ngdm
nudc, thé ran, mau xanh xam

* Cac vitamin duogc sir dung bao gom:

B6 (PyridOXin) CgH1oNO3.HCI.

B5 (Nicotinic acid) CoH;6NO3.Ca.

B1 (Thiamine) C1,H;15C,N,0OS. Tinh thé mau tréng, Vi déng, tan nhanh
trong nudc

C (Axit I. ascorbic) CeHsOs. O dang tinh thé khong mau, khong mui,
c6 vi chua, khong bén véi moi trudng axit va oxy

B2 (Riboflavine) C17Hz0N4Os C6 mau vang khong bén dé bi phan huy
khi dun s61 hay d€ ngoai anh sang

* Céc chat diéu hoa sinh truong

1H- indole-3-acetic acid (IAA)

Naphthaleneacetic acid (NAA): Thudng ton tai dudi dang bot c6 mau
trang xam, bong nhe
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1H-indole-3-butyric acid (IBA),

2,4-dichlorophenoxyacetic acid (2,4-D)
6-benzylaminopurine (BAP) hodc 6-benzyladenin (BA),
6-y-y-dimethyl-aminopurine (2-iP)
N-(2-furfurylamino)-1-H-purine-6-amine (kinetin)
6-(4-hydroxy-3-methyl-trans-2-butanylamino)purine (zeatin).

Zeatin va 2-1P la c&c cytokinin tu nhion , ¢n BA va kinetin 1a cac
cytokinin nhén tao.

Budc 2: Cac hoa chat ¢ dang khac: (tén hoa chat, cong thic...)

- Con (Ethanol) Thudng duoc dung dudi dang 1ong c6 mui thom, dé

chay
Focmol: Thuong ton tai dudi dang long, khong mau, c6 mui

Cac chat khu trl‘mg khac: Ca(ClO)2, NaClO, H202, Nudc Brom,
AgNO3, HgCl12, Chat khang sinh, nudc khur trung.

C. Ghi nho
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Bai 2:
PHA CHE HOA CHAT VA BAO QUAN DUNG DICH ME

|. Muc tiéu cua bai:
Sau khi hoc xong bai nay hoc vién co kha nang:
— Trinh bay duoc cach pha ché va bao quan dung dich me.

— Pha ché va bao quan dugc dung dich me theo dting quy trinh

A. Noi dung

1. Céach pha hda chat va bio quéan hoa chat

Moi truong dinh dudng dung cho nudi cdy md té bao cod thanh phan
phuc tap, bao gom nhiéu chat. Dé tiét kiém thoi gian va hoa chat nguoi ta
thuong chuan bi cac dung dich me c6 nong do cao (10 — 100 lan).

_ Ngay nay nhiéu hing hoa chét da pha s,ecm dudi dang dung dich me, khi
mua v€ chi can pha loang theo ty 1¢ d€ dung. D61 vo1 cac mudi da lugng thuong
pha dung dich me c6 nong do gap 10 lan, gitr ¢ nhiét do binh thuong va c6 the
s dung trong vong 1 — 2 thang. Cac vi lugng, vitamin va cac chat diéu hoa
sinh truong dung dich me c6 thé pha & nong d§ gap 100 lan va bdo quan & 5 —
10°C.

1.1. Cach pha hoa chat
1.1.1. Céch pha cic ho4 chit tan trong nuéc

Dung nudc sach dé pha hoa chat, dau tién dung v6i mot luong nude
nhd, khudy hoa chat cho dén khi tan hoan toan r6i méi thém nudc dan cho dén
khi dat y€u cau thi thoi

1.1.2. Céch pha cic ho4 chit tan trong con hoiic dung méi

Dung mot it con hodc dung moi vira du dé pha hoa chit, chi y khuay
déu cho dén khi hoa chat tan hoan toan. Sau d6 db tir tir hoa chit vao nudc cit
nong vira d6 vira khudy déu.

1.1.3. Céch pha hoa chit véi nong dd cho trude
1.1.3.1 Pha ho4 chit tinh theo ndng d9 thwong pham.

Chi 4p dung vdi cac ché pham d3 duoc nha san xuét pha ché theo cong
thirc ban quyén, nguoi dung chi can pha theo chi dan

1.1.3.2 Pha ho4 chit tinh theo ndng d6 chit hoat dong

Pa sd céc loai hod chat duoc tong hop chi dat ham lugng chét tinh khiét
nhat dinh con lai 1a chat phu gia hoac dung mdi. Khi sir dung hoa chat dé diéu
khién sinh truéng cua thuc vat nguoi ta thuong tinh theo nong dd hoa chat tinh
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khiét (ChEA:lt hoat dong), do do ching ta phai tinh ndng do quy ddi thong qua ham
lugng chat tinh khiét c6 trong hod chat.

Bai toan: Ngudi ta can dung dich axit Boric 0,01% df: phun nhﬁrp tang ty 1¢€ dau
qua cua xoai. Co 20 gam axit Boric (dang tinh khiét) thi c6 thé pha dugc bao
nhiéu lit dung dich phun c6 nong do trén ?

Gidi: Theo baira ctr: 1 gam axit Boric thi pha dugce 10 lit dung dich phun
Vay: 20 gam axit Boric thi pha dugc X lit dung dich phun
20 x 10
X = ———— =200 lit dung dich phun
1
Bai toan: C6 1 gbi hoa chat aNAA tho chira 40% dung trong thi thiéc 5g/ti.

Mudn pha dung dich aNAA c6 néng dd 0,1% (tinh theo % chit hoat dong) thi
ti aNAA 40% c6 thé pha dugc bao nhiéu lit dung dich 2.

Giat:
- Theo bai ra cur 11it dung dich aNAA 0,1% thi c6 1g aNAA tinh khiét.

- Ma aNAA thd dung dé pha chi c6 40% tinh khiét tirc 1a 1g aNAA tho chi
c6 0,49 aNAA tinh khiét.

Theo baira ct: 1g aNAA thd thic6 — 0,49 aNAA tinh khiét
Can 1g aNAA tinh khiét thi phdi c6 — X gam aNAA thd
1x1
X= — =25gaNAAthd
0,4
— Do d6 dé c6 1g aNAA tinh khiét phai can 2,5g aNAA tho.
—> Vay 1 tii oNAA tho chira 5g c6 2g aNAA tinh khiét, do vay
ching ta s€ pha dugc 2 lit dung dich aNAA 0,1% tinh khiét.
1.2. Céch pha va bao quén tirng loai héa chat cu thé.
1.2.1. Céach pha va biao quén cac chit da hrong:

Chuén bi nudc cat du, dia thuy tinh, 6ng dong dinh murc, ca hoac cde ...
Can héa chét cho vao ca 101 @6 10-15% luong nudc cit vao khudy cho tan hét.
Cha y: Khdng dung chung diia khudy, dé tranh hién tuong két tia. Sau d6 thém
nudc vao cho dén khi du luong can pha, dung binh thay tinh ¢6 nat nham (nut
mai), ghi nhan, dé ¢ nhiét do binh truong trong phong hodc bao quan trong ta
lanh.

Vi du: pha KNO3 ndng d6 0,2% (2g/1). Ta can 2g KNOs cho vao ca
dong, sau d6 cho khoang 100ml nudc cat vao khudy déu cho tan hét sau do
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thém dan nudc cho dén khi du 1lit thi d6 vao binh thuy tinh hinh tru c6 nit day.
Bdo quan & nhiét do thuong hodc trong tu lanh.

1.2.2. Céch pha cac nguyén t6 vi lwong:

Céch pha cac chat vi luong twong tu nhu pha cac chat da lugng. Nhung
cac chat vi lugng dugc sir dung v&i nong d¢ nho, vi vay khi can hoa chat can su
dung can phan tich dé can.

Can chii y khi pha mudi sat: Sau khi can 2 hop chat EDTA.Na, va
FeSO4.H,O véi khoi lwong EDTA.Na, la 37,3 mg FeSO4.H,0 27,8 mg. Cho
riéng ra timg coc, hoa tan bang nudc cat. Po tir tir dung dich EDTA.Na, vao
dung dich FeSO,4.H,0. Pun dung dich trén bép dién, vira dun va vira khudy déu
cho dén khi soi, nhac ra dé ngudi va cho thém nudc cat dé co thé tich 1a 1 lit.
Pung trong chai niu va bao qudn trong tu lanh.

1.2.3. Cach pha cic chit vitamin

Chuén bi nudc cat du, diia thuy tinh, 6ng dong dinh muc, ca hoac coe
... Can Vi ta min cho vao ca roi d6 10 - 15% luong nudc cat vao khuay cho tan
hét. Chu y 1a khong dung chung diia khuay, dé tranh hién tuong két tua. Sau do
thém nudc vao cho dén khi du lugng can pha, dung binh thuy tinh ¢6 nit nham
(nat mai), ghi nhin, dé ¢ nhiét d6 binh truong trong phong hodc bao quan trong
ta lanh.

1.2.4. Cach pha cic chit diéu hoa sinh truéng

Trong nudi cdy mo cac chit diéu hoa sinh trudng thuong duoc sir dung
& ndng do thip, thudng c6 néng dé6 meg/l (ppm). Hon nita c6 mot s chat khong
hoic it tan trong nudc nén can pha trong dung méi:

Pbi voi 2,4D, NAA, TAA, IBA, GA...Pha nong d6 dung dich mg/l. Can
cac chit diéu hoa sinh trudng trén cho vao binh dinh muc thay tinh c6 nut day,
hoidc ca dong thuy tinh, nhé tir tir vao d6 3 - 5 ml dung méi thich hop (cdn 95°
hodc NaOH. IN hay HCI. 1N) lac cho tan rdi thém nudc cat nong cho dén vach
dinh mirc can 14y.

Vi du: Pha NAA (0,5mg/l). Can vura du 0,5 mg NAA, cho vao ca dong
thiy tinh hodc lo thuy tinh, hoa tan NAA béng 3 - 5ml cdn 95°. Hoa tan dung
dich nay, nho giot dung dich vira pha vao nudc cit nong (80°C) khudy déu, d6
thém nudc cat cho du thé tich can lay.

1.2.5. Cach pha ché cac chat khir trung, chat chi thi
* Con:

A 5 A A A LA \ A r A 0 \ A
Con duoc stir dung trong nudi cay mo té bao bao gom ¢6 con 75° va con
95°- Vi vay khi mudn pha con tu 95° thanh cdn 75° ta lam nhu sau:

Con 95%¢o nghia 13 trong 1000ml dung dich c6 chira 950 ml con
Con 75% ¢6 nghia 13 trong 1000ml dung dich c6 chira 750 ml con
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Vay mudn pha 11lit cdn Cn 95° xubng cdn 75° ta lam nhu sau:
Theo bai ra ctt 1000ml con 95° thi c6 950 ml c6n 95°
X mlcdn95°  «—— cén 750 ml con 75°
750 x 1000
X= ——— =790mlcén 95°
950

‘ Nghia 1a muén pha cdn 95° xubng cdn 75° ta chi can ldy 790 ml con 95°
rdi thém 210 ml nude cét 1a ta c6 duoc 1000 ml (1 lit) cdn 75°

2. Cach pha ché dung dich me va cach bao quan dung dich me
2.1. Cach pha dung dich me

Véi cac loai hoa chat co6 nong do st dung nhé (phan triéu, viét tit 1a
ppm), dé thudn tién cho st dung ngudi ta pha qua mot néng do trung gian (mot
phan nghin) goi la dung dich me. Khi st dung can ¢ nong do bao nhiéu ppm
ngudi ta chi can 14y bay nhiéu ml dung dich me thém nudc vao cho dén khi du
1 lit 1a dugc. Truong hop dung dich me sir dung khong hét c6 thé bao quan
trong chai boc gidy den, dé ¢ noi thoang mat. Dung dich me c6 thé luu giit
duoc trong thoi gian tir 1 - 3 thang tuy timg loai hod chét.

Vi duy 1: Pha 1gam aNAA 99% tinh khiét vi 990ml nude ta dugce dung

dich me 0,1%.
1 gam x 99/100
C= =0,1%
990 ml nudc

Cach pha nhu sau: Pha 1g aNAA 99% tinh kl}iét v6i 50 ml con 90% (vi
hod chat nay khong tan trong nudc) khuay déu cho dén khi hoa chat tan hét, sau
do dong 940 ml nudc cét nong ‘réi d6 tir tir dung dich aNAA tan trong c‘én vao
coc nudc vua do6 vura khudy déu ching ta sé duoc dung dich me c6 nong do
0,1% oNAA. Khi sir dung dung dich aNAA 20 ppm chiing ta chi can }éy 20 ml
dung dich me pha vao 980 ml nudc la dugc dung dich phun theo y muodn.

Vi du 2: Pha 1gam oNAA 40% tinh khiét v6i 400ml nudc ta dugc
dung dich me 0,1%.

0,4gam
C= = 0,1%
400 ml nudc

Cach pha nhu sau: Pha 1g aNAA 40% tinh khiét véi 20 ml con 90%
(vi hoa chat nay khong tan trong nudc) khuay déu cho dén khi hoa chat tan hét,
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sau d6 dong 380 ml nudc cat nong, roi d6 tir tir dung dich aNAA tan trong con
Vao cde nudc nong, vira d6 vira khudy déu chung ta s& duoc dung dich me co
nong do 0,1% aNAA.

2.2. Céach pha ché va bao quan chit diéu hoa sinh truéng

Trong nudi cdy mo cac chat diéu hoa sinh truong thuong duoc str dung
o nong d6 thap, dé tién loi cho viéc sir dung can pha dung dich me c6 nong do
cao gip 100 — 1000 lan dung dich lam viéc (mg/ml). Hon nita c6 mot s6 chat
khong hodc it tan trong nudc nén can pha nhu sau:

* Doi v6i 2,4D, NAA, TAA, IBA, GA...

+ Pha né)ng dd dung dich me: 0,1% (mg/ml)

+ Dung mdi dé pha 3-5ml con 95°

+ Céch pha: Can 100 mg céc chat diéu hoa sinh truong (2,4D, NAA,
IAA, IBA, GA...) cho vao binh dinh mirc c6 thé t’ich 100ml kho va sach, nhé ‘gl‘I
tr dung moi con 95°% (khoang 3-5 ml) vao hoa chat vira can, vira nho vira khuay
cho tan hét. Sau d6 thém vao nudc cat ndong 80° cho du thé tich 1a 100ml.

Chu y: Khi pha cac ch§7t diéu hoa sinh truong ching ta chi 1y ra mot luong nho
vira du, khong dugc do lai. Dung moéi pha dat ti€éu chuan tic 1a dung dich cé
mau trong sudt khong c6 van lan tan.

+ Céch bao quan:

Cac loai dung dich me nay can duoc bao quan trong lo pﬁt méi mau néu;
Thoi gian bdo quan tr 2-3 thang voi 2,4D va NAA tuong d61 bén nén co6 thé
bdo quan thoi gian 1au hon (khodng mdt ndm). Ri€ng IAA phai bdo quan trong
tu lanh mo1 ddm bao gitt duoc hoat tinh.

+ Cach str dung: Phai dam bao dung ndng do.

_ Vidu: khi su dung IBA voi noéng do 30mg/1 (30 ppm) dé cho cdy mé ra
ré, thi ta chi can lay 30 ml dung dich me (IBA 0,1%) pha vao 1 lit moi trudong
la duogc.

Cha y: Khi 1ay dung dich me (,ié pha ché méi truong lam viéc can sir
dung micropipet va riéng cho moi chat. Sau khi dung xong can phai rira that
sach cac dung cu da dung, da dung loai hoa chat nay.

* Pdi v6i dung dich 6 BA

Pha ndng d6 dung dich me (mg/ml)

- Dung moi dé pha 3-5 ml HCI. IN

+ Céch pha: Can bang hop thuy tinh c6 nip mot luong vira da 100 mg
6BA cho vao binh dinh mutrc c6 thé tiqh 100ml kho va sach, nho tu tr dung moéi
HCI IN (3 - 5 ml) vao lugng hoa chat vira can. Pun nuge cat voi lugng nude
cat vura du dung, cho Ién trén bép dién dun dén 80°C sau d6 nhéc ra va nho
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ting giot 6BA vao (vira nho vira khudy déu), sau d6 cho hdn hop vao binh thity
tinh mau nau co thé tich 1a 100ml.

+ Céch bao quan: véi dung dich 6 BA can dugc bao quan trong lo nit
mai mau nau. Thoi gian bao quan tir 2-3 thang & nhiét d6 5 -10 °C.

Chu y: Khi str dung phai dam bao ding ndng do. khi 1y dung dich me
dé pha ché moi truong lam viée can sir dung micropipet va riéng cho mdi chat.
Sau khi dung xong can phai rira that sach cac dung cu da dung, da dung loai
hoa chét nay.

* Poi voi Kinetin
+ Pha noéng d6 dung dich me (mg/ml)
+ Dung moéi dé pha 5 - 10 ml HCI. 1N

+ Cach pha: Can bang hdp thuy tinh c6 nip mot luong vira du 40mg
kinetin cho vao binh dinh mirc c6 thé tich 100ml kho va sach, hoa tan luong
kinetin vira cdn bang dung méi HCI IN (5 - 10 ml), vira nho vira khudy cho tan
hét. Sau d6 thém vao nudc cho du thé tich 13 40ml.

+ Cach bao quan: voi dung dich kinetin can duoc bao quan trong lo nut
mai mau nau. Thoi gian bao quan tr 2-3 thang & nhiét d6 5 - 10 °C.

2.3. Cdch pha ché va bdo quén cdc chit vi lwong, da lwong ciia dung dich me

Cac mudi khoang (chét da luong, vi lugng) co thé duoc chuan bi thanh
dang dung dich me¢ c6 nong do gap tr 10—100 1an ndng do dung trong moi
truong. Cac nguyén t6 mudi khoang thuong dugc chia thanh 2 nhém dung dich
me la nguyén t6 da luong, nguyén t6 vi luong, tuy nhién trir khi ching dugc
pha lodng t61 da néu khong s& sdy ra hién tuong két tiia. Dé pha duoc dung dich
me ¢6 nong do dam dac hon, phuong phap thudong str dung 1a thuong chia theo
nhoém cac ion. Pha dung dich chit khoang dam dic thanh 5 nhém (dung dich
me ky hicula A, B, C, D, E)

+ Pha ndng d6 dung dich me: 0,1% (gam/lit)
+ Dung moi dé pha 14 nuéc cat
+ Céch pha:

* Pha dung dich me A: (EDTA.Na;, va Fe,;(SO,)3

Sau khi can 2 hop chit EDTA.Na, c6 khbi luong 0,8 gam/lit va
FeS04.H,0 co khéi luong 1 0,38gam/l. Cho riéng ra tig cdc, hoa tan bang
nude cat.

D6 tir tir dung dich EDTA.Naj, vao dung dich FeSO,4.H,0.
~ Dun dung dich trén bép dién, vira dun va vira khudy déu cho dén khi i,
nhac ra dé nguoi va cho thém nudc cat dé co the tich 1a 1 lit, dan nhan ghi ky
hi€u hoa chat A(x 200) Dung dich hon hop nay dung trong binh nat mai co
mau nau bao quan lanh.
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* Pha dung dich me B: (NH;NO3, KNO3)
Str dung 2 cde 1 1it, mdi coe ¢o dung 100ml nudc cat.

Can va hoa tan hoa tan ting chat trong nhém B(NH4NO;3 co ‘khéi luong
82,5gam, KNOj3 c6 khoi lugng 95gam) cho vao tung coc khudy déu cho tan,
sau d6 d6 dung dich vao coc 1(NH4NO3) vao coc 2(KNOg).

Do hén hop trén vao cac binh tru co dé san dinh muc 1 lit, cho thém
nudc cat vao cho du 1 lit, sau d6 day nut dan nhan gi ky hi¢u hoa chat B(x 50)
01 bdo quan trong tu lanh.

*Pha dllllg diCh me C: (HgBO& KH2PO4 ’ Kl, Na2M004.2H20,
CoCL.6H,0)

Str dung 5 coe 1 1it, mdi cde ¢b dung 400ml nudc cAt

Can timg hoa chat dé pha (Coc 1: H3BOj3 c6 khdi lugng 1,24 gam; Céc
2: KH,PO, c6 khdi luong 14 34 gam; Céc 3: KI c6 khdi luong 1a 0,166gam;
Cdc 4: Na;M004.2H,0 ¢6 khdi luong 13 0,05gam, Coc 5: CoCL,.6H,0 c6 khoi
luong 14 0,005 gam, hoa tan timg loai hoa chat riéng.

Sau d6 d6 dung dich vao theo thir tu tur coe 1, dén cdc 2 cho dén cbe
cudi cung. Rot vao binh tru ¢6 ¢6 vanh dinh muc 1 lit cho thém nudc dé du 1
lit.

Ghi nhan 1a dung dich C(x 200) bao quan trong tu

*Pha dung dich me D: (MgS0,7H,O0, MnSO,4H,0, ZnSO,.7H,0,
CUSO45H20)

Str dung 4 cde 1 1it, mdi coe co dung 100ml nudc cAt.

Can tirng loai hoa ché‘g trong nhom (coc 1: MgS0,4.7H,O la 74gam; Coc
2: MnS0O,4.4H,0 4,46 gam; Coc 3: ZpSO4.ZH2Q 1,7’2 gam; C60,4: CuS04.5H,0
0,005g) cho cac hoa chat vao tirng coc khuay déu dén khi tan hét.

Sau do6 do dung dich theo thur tu tir coc 1 dén cdc 4 vao binh tru cd nép
va dinh murc 11it, sau d6 cho thém nudc cat dé co thé tich cho du 1 lit.

Ghi nhan 1a dung dich D(x 50) b4do quan trong ti lanh

* Pha dung dich me E: CaCl,.2H,0

St dung mét binh tru ¢ dinh mac 1 lit ¢6 chira 800ml nudc cAt.

Can 88 g CaCl. 2H,0 cho véo binh khudy déu sau d6 cho thém nudc vao
du lit.

Ghi nhan 1a dung dich E(x 50) bao quan trong ti lanh
2.4. Cach pha ché va bdo qudan Vitamin
*Thiamin, Acid Nicotinic, Pyridoxin, Glyxin

- Pha nong d6 dung dich me: 0,1% (gamy/lit)
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- Dung méi dé pha 1a nudc cat
- Cach pha:
Str dung 4 cde 1 1it, mdi coe ¢o dung 100ml nudce cat.

Can tung loai vitamin Thiamin (Bl) c6 khéi lugng 0,02 gam, Acid
Nicotinic (PP) co khoi lugng 0,1gam, Pyridoxin (B6) c6 khoi lugng 0,1 gam,
Glyxin c6 khoi lugng 0,4 gam, pha va hoa tan ting loai hoa chat.

Sau d6 d6 dung dich theo thtr tu tir cde 1 dén cbe 4 vao binh tru co ne"lp
va dinh murc 11it, sau d6 cho thém nudc cat dé co du thé tich 1a 1 lit.

Ghi nhan 1a dung dich F(x 50) bdo quan trong ti lanh
- Cdch bao quan:

Cac Vitamin c6 mot sb chat bi phan hiy dudi dnh sdng va nhiét do, vi
vay tot nhat nén dé trong chai nau va bao quan trong tu lanh

Chii y: cdc chat dung dich me pha dat tiéu chudn la phdi tan hét, dung
dich pha c6 mau trong suot.

B. Cau héi va bai tap thuc hanh

1. Cau héi

- Tai sao khi hoa tan céc chat diéu hoa sinh trudng lai phai dung cac chit
dung m6i?

- Tai sao khi can cac chit diéu hoa sinh trudng tuyét doi khong duge d6
cac chat thtra lai?

2. Bai tap thuc hanh

Bai tap 1:
Chuén bi cac thanh phan dinh duéng clia méi truong

Buéc 1: Chuan bi dung cu va thiét bi

- Céc chira (cbc dong) c6 vach chia

- Binh tru c6 chia do

- Dia thuy tinh

- Con

- Pipettes
Buwéc 2: Chuin bi héa chat

- Céc chit da lugng
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- Céc chat vi luong

- Cac chat vitamin

- Céc chat diéu hoa chat diéu hoa sinh trudng
Buwéc 3: Chuén bi cic thanh phén dinh duéng ciia méi trudng
*Nuwdre cat 1 1an (hoic 2 lin)

‘ Can dic biét cha ¥ dén thanh phan ndy vi nudc chiém dén 95% thanh
phan méi truong dinh dudng. Nén st dung nude cat 1dén 2 1an, khong dung
nudc may trong nudi cay mo. Trong truong hop nudc cat khong co san thi nén
st dung nudce khir ion.

* Thach (Agar)

La chat lam dong cung moéi truong (gia thé cho nudi cy). Nong do
thach Qfmg trong nudi cay mo rat giao dong, phu thudc vao do tinh khiét cua
héa chat va muc dich nudi cay (thuong tir 4-12¢g/1 lit moi trudng nuodi cay).

* Dinh duwo'ng khoang (da luwgng, vi lwgng)
Cac chat dinh dudng da lwong : bao gdm sau nguyén té : nitrogen (N),
phosphorus (P), potassium (K), calcium (Ca), magnesium (Mg) va sulphua (S)

ton tai dudi dang mudi khoang |, 1a thanh phan cua cac méi trudng dinh dudng
khac nhau.

Moi trucrng nudi cdy phai chira it nhat 25 mmol/L nitrate va potassium |,
ngudn N cung cap trong méi truong dudica 2 dang nitrate va amonium (2-20
mmol/L).

Céc nguyén t6 chinh khic , nhu: Ca, P, S va Mg, nong d6 thuong dung
trong khoang 1-3 mmol/L.
Cac nguyén to vi lwgng (Fe, B, Cl, Co, Cu, Mn, Mo, Zn...)
Do la cac ion : iron (Fe), manganese (Mn), zinc (Zn), boron (B), copper
(Cu), va molybdenum (Mo).
Fe duoc cung cip du’('yi dang chelate Fe , va Zn dugc dung binh thuong
trong cac moi truong nudi cay .
~ Diaminetetraacetic acid (EDTA)-chelate Fe thay cho citrate Fe , déc biét
doi voi qua trinh tao phodi . Tuy nhién, cac dang chelate EDTA khong hoan toan
on dinh trong méi trudng nuodi cay dang long .
* Céc vitamin
Céc vitamin dugc sit dung nhiéu nhit trong nudi ciy mé 1a: thiamine
(B1), acid nicotinic (PP), pyridoxine (B6) va myo-inositol. Thiamin la mot

vitamin cdn ban can thiét cho sy tang truong cua tat ca cac té bao. Thiamin
thuong duoc sur dung véi nong do tur 0,1-10 mg/I.
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Acid nicotinic su dyng voi noéng do 0,1-5 mg/l, pyridoxine duoc sir
dung véi nong do 0,1-10 mg/l. Myo-inositol thuong dugc pha chung véi dung
dich me cua vitamin.

* Cac chit diéu hoa sinh truéng
Nhom cac auxin

Moi truong nudi cdy duge bd sung cac auxin khac nhau nhu : 1H-
indole-3-acetic acid (IAA), 1-naphtaleneacetic acid (NAA), 1H-indole-3-
butyric acid (IBA), 2,4-dichlorophenoxyacetic acid (2,4-D) va naphthoxyacetic
acid (NOA). TAA la auxin tu nhién co trong mé thuc vat ; con lai NAA , IBA,
2,4-D va NOA la cac auxin nhén tao .

Nhom céc cytokinin

Cac cy tokinin dugc st dung thudng xuyén nhat 1a 6-
benzylaminopurine (BAP) hodc 6-benzyladenin (BA), 6-y-y-dimethyl-
aminopurine (2-iP), N-(2-furfurylamino )-1-H-purine-6-amine (kinetin), va 6-
(4-hydroxy-3-methyl-trans-2-butanylamino) purine (zeatin).

Zeatin va 2-iP la cac cytokinin ty nhién , con BA va kinetin 1a cac
cytokinin nhan tao

* Cac hop chat ty nhién
Nudc dira
Dich chét nAm men
* Ngudn Cac bon
Puong saccaroza va glucoza nong do tir 1 - 5%.
*pH
pH dung trong méi trudng nudi cay thich hop cho da sb loai cdy giao
dong tur 5,5- 5,6
C. Ghi nhé
- Chuén bi cac dung cu va thiét bi
- Chuén bi héa chét

- Chuén bi cac thanh phan dinh dudng ctia mdi truong
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Bai tap 2:

Pha dung dich me

* Buoc 1: Sép xép céc vat liéu va thiét bi va dung cu
- Céc dung cu vo trung
- Binh dinh mac Erlemery (100, 250, 500, 1000ml)
- Cbc dong cac loai: 50, 100, 250, 500, 1000ml
- Ong dong 50, 100, 250, 500 va 1000ml
- Pipét cac loai

- Nt mai hodc nit ca su dé diy cac binh dung dich me sau khi da pha
xong

- Nuéc cat
- But danh dau khong thAm nude

* Bwée 2: Cach pha ché cac dung dich me (Bang liét ké cac dung dich me cho
moi truong MS pha & nong dd gap 50 - 100 lan)

Pha cdc chit diéu hoa sinh truéng.
Pha dung dich 6- PBA: ( dai dién cho nhom cytokinin)
* Thao tac 1: Chun bi va kiém tra hoat dong cua can

* Thao tac 2: Piat hop thuy tinh c6 nip ddy 1én trén mit can, ldy dung luong
héa chat can dung.

* Thao tac 3: Dung dung mdi hoa tan 6-PBA bang HC1 1IN (5 - 10 ml).

* Thao tac 4: Pun nudc cit trén bép dién dén 80°C sau d6 nhéc ra va nho timg
giot 6-BA vao (vira nhé vira khuay déu), 1€n thé tich du véi lugng can pha.

* Thao tac 5: Pung dung dich trong chai nu bao quan & nhiét d6 5 - 10 °C.
Pha dung dich NAA:
* Thao tac 1: Chuan bi va kiém tra hoat dong cua can

* Thao tac 2: Pat hop thuy tinh co6 nip day 1én trén mit cin, ldy dung luong
héa chat can dung.

* Thao tac 3: hoa tan NAA bang 5 - 10ml con 95°

* Thao tac 4: Pun nudc cit trén bép dién dén 80°C sau d6 nhéc ra va nho timg
giot & NAA vao (vura nho vira khudy déu), 1én thé tich du véi lugng can pha.

* Thao tac 5: Pung dung dich trong chai nau bao quan & nhiét do 5 - 10 °c
Pha dung dich IBA:
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* Thao tac 1: Chuan bi va kiém tra hoat dong cua can

* Thao tac 2: Pit hop thuy tinh co nip ddy 1én trén mit can, ldy ding luong
hoa chat can dung.

* Thao tac 3: Hoa tan IBA bang 5 - 10ml c6n 95°

* Thao tac 4: Pun nudc cat trén bép dién dén 80°C sau d6 nhéc ra va nho timg
giot IBA vao (vira nhé vira khuay déu), 1én thé tich du voi lugng can pha.

* Thao tac 5: Pung dung dich trong chai nit mai, bdo quan ¢ nhiét do 5 - 10 °c
Bé4o quan trong tu lanh.

Pha nguyén t6 da lwong va nguyén t6 vi lwong

Pha dung dich A: (FeSO, - EDTA) (Muéi sit) (gam/l)
* Thao tac 1: Chuén bi

* Thao tac 2: Can 0,8g EDTA.Na; va 0,389 FeS04.7H,0

* Thao tac 3: Hoa tan hoa chit bang nudc cat. P tir tir dung dich EDTA vao
dung dich FeSO4.7H,0.

* Thao tac 4: Dun dung dich nay trén bép dién, vira dun vira khudy déu cho dén
khi s6i, nhac ra d€ nguoi va 1én the tich du 1 lit, ghi nhan dung dich A(x 200)
r61 bao quan (trong chai nau) dé trong tu lanh.

Pha dung dich B: (NH4NO3, KNOs)
* Thao tac 1: Chuén bi

* Thao tac 2: Str dung 2 cdc 1 lit ¢ dung 100ml nuéc cat. Can 82,59 NH,NO;
va 959 KNO;

* Thao tac 3: Cho hoa chat vao tung cf)c khudy déu cho tan sau d6 d6 dung
dich vao theo thir tu coc 1 dén coc 2 ro1 rot vao binh tru dinh muic 1 ljt cho
thém nudc vao cho du 1 lit, sau do day nut dan nhan gi ky hiu hoa chat B(x
50) r61 bao quan trong tu lanh.

Pha dllllg d!Ch C: (H3803, KH,POy, ; KI; Na,M00,.2H,0; COCL26H20)

* Thao tac 1: Chuén bi

* Thao tac 2: St dung 5 coe 1 lit mdi cde dung 100ml nudc cat, Can 1,24¢g
H;BOs; 349 K,HZPO4,; 0,1669 Kl; 0,059 Na,M00,.2H,0; 0,005g CoCL,.6H,0O
cho vao tung coc khuay tan déu.

* Thao tac 3: Sau d6 do dung dich vao theo tha tu t}‘r cdc 1, dén cde 5. Rot vao
binh tru ¢6 ¢6 vanh dinh muc 1 lit cho thém nudc dé du 1 lit. Ghi nhan 1a dung
dich C(x 200) bao quan trong tu lanh.

Pha dung dich D: MgS0,7H,0O, MnSO4.4H,0, 2ZnS0,.7H,0,
CuS0,.5H,0)

* Thao tac 1: Chuén bi
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* Thao tac 2: Su dung 4 cdc 1 lit c6 dung 100ml nudc cat. Cin 74g
MgS0O,.7H,0; 4,49 MnS0,4.4H,0; 1,729 ZnS04.7H;0; 0,005g CuSO4.5H,0
cho vao tirng coc khuay déu.

* Th;lo tac 3: Sau d6 do dung dich theo thir tu tir cdc 1 dén cbe 4 vao binh tru
c6 ndp va dinh muc 11it, sau d6 thém nudce cho du 1 lit. Ghi nhan 1a dung dich
D(x 50) bao quan trong tu lanh

Pha dung dich E: CaCl,.2H,0
* Thao tac 1: Chuén bi

* Thao tac 2: Sir dung mdt binh tru c6 diph m&c 1 lit c6 chira 800ml nu(')jc cAt.
Cén 88 g CaCl. 2H,0 cho vao binh khuay déu sau dé cho thém nudc dén khi

du 1 lit. Ghi nhan 1a dung dich E(x 50) bdo quan trong tu lanh.

Pha ché va bdo qudn Vitamin

Pha dung dich F: Thiamin, Acid Nicotinic, Pyridoxin, Glyxin

* Thao tac 1: Chuén bi

* Thao tac 2: Stir dung 4 coe 1 it ¢o dung 100ml nudc cat. Can O,’O2g Tl}iamjn;
0,1g Acid Nicotinic; O,}g Pyridoxin; 0,4g Glyxin c}}o VélO’thng coc khuay déu.
* Thgo tac 3: Sau d6 d6 dung dich theo th tur tir coc 1 dén coc 4 vao binh tru
¢6 nap va dinh mic 1lit, sau d6 thén nudc dén khi du 1 lit. Ghi nhén la dung
dich F(x 50) bdo quan trong tu lanh.

Bang 2.3. Thanh phan méi truong MS dé pha dung dich me

Dung dich Hoa chat Nong do (g/1)

A (x 200) EDTA.Na, 0,80
Fe(SO4).7H,0 0,38

B (x 50) NHNO; 82,50
KNO; 95,00

C (x 200) HsPOs 1,24
KH,PO, 34,00
KI 0,166
Na,MO,2H.,0 0,050
CoCl, .6H,0 0,005
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C.

D (x 50) MgS0O,.7H,0 74,00
MnS0O,.4H,0 4,46
ZnS0,.7 H,0O 1,72
CuS0,.5 H,0O 0,005
E (x 50) CaCl,.2 H,0 88,00
F (x 50) Thiamin 0,02
Axit nicotinic 0,10
Pyridoxin 0,10
Glyxin 0,40
G Chét diéu hoa sinh truéng Tuy theo muyc dich nubi
cay
Ghi nh¢

- Sap x€p cac vat liéu va thi€t bi va dung cu

- Céch pha ché cac dung dich me
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+ Céc dung dich me dung dé pha ché moéi truong (dung dich mudi khoang,

vitamin..) cAn duoc bao quan trong tu lanh.

+ Dung dich vitamin nén chia thanh nhiéu lo nhé va bao quan trong ngin

da cua tu lanh.

+ Khong nén pha mét lugng qua 16n dung dich me cac chit sinh truong,
thuong chi nén dung cac lo cé dung tich 100 — 200 ml.



Bai 3:
PHA CHE VA BAO QUAN MOI TRUONG VI NHAN GIONG

|. Muc tiéu:
Sau khi hoc xong bai nay hoc vién co kha nang:

— Liét ké dugc danh muc héa chit dung pha ché mot sé6 moi trudng phd
bién trong vi nhan gidng (t€n hoa chat, ndng do va liéu lugng).

— Trinh bay dugc cong thirc, cach pha ché, khir tring va bao quan 3 loai
moi truong vi nhan gidong.
— Pha ché duoc 3 loai mdi truong vi nhan gidng.

— Khtr trung va bdo quan dugc cac loai moi truong dung trong vi nhan
giong theo dung quy trinh.

A. Noi dung cua bai:

1. Danh muc héa chat ding pha ché mét s6 mdi truweong pho bién:

Bing 4: Cac hoa chat dung pha ché mét s6 méi trwong nudi ciy

ba lugng
KNO; 1900 mg/I
NH;NO3 1650 mg/I
CaCl,.2 H,O 440 mg/l
MgS0,4.4H,0 370 mg/I
KH,PO, 170 mg/|
Vi luong
H3BO3 6,2 mg/I
Na,+ EDTA 37,3 mg/l
Fe(SO4).7H,0 27,8 mg/l
Na,Mo, 2H,0 0,25 mg/I
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CoCl, .6H,0 0,025 mg/I
CuS0O,4.5 H,0O 0,025 mg/I
MnSO,. 4 H,O 2,3 mg/l
ZnS0,. 4 H,0 8,6 mg/I
Vitamin
Inositol 100 mg/I
VB1 0,5 mg/I
VB6 0,5 mg/I
VB3 1 mgl/l
Nicotinic acid 0,5 mg/l
Céc chit diéu hoa sinh trudng
NAA +Naphthaleneacetic acid 0,1+ 3mg/l
Kinetin 0,04+ 1 mg/I
IBA (1H+indole+3+butyric acid) 1+ 30 my/I
6 + BA 0,1+ 3 mg/I
IAA (1H+ indole+3+acetic acid ) 1+ 30 mg/I

2. Cong thirc va cach pha ché méi truwdng vi nhan giong

Thanh ph?}n co ban ctia mot s6 loai mdi truong nudi cdy mo va té bao
thuc vat co rat nhiéu moi truong (White; Knop; B5 (gamborg), N6 (moi truong
Chu), MS (Murashige+Skoog). Nhung mdi truong  (MS) la mét trong nhiing
loai méi truomg duogc sir dung rong rai nhat trong nudi cd  y mo va té bao thuc
vat.

Moéi tru’O’ng MS la moi trudng giau dinh dudng , thich hop cho ca thyc
vat hai 14 mam va mot 1a mam T01 nay, c6 rat nhiéu cong thirc cai tién moi
truong MS trén co s& cong thirc gbc do Murashig e va Skoog cong bd nim
1962.

C6 2 cach pha ché méi truong MS nhu sau:
Céch 1: Pha moi truong MS dung dé nudi cdy tir cac hoa chat.
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Bang 5: Bang thanh phin méi truong MS dung dé nudi cdy md

va té bao thue vat

Ky hi¢u Muéi khosng Nong do (mg/l)
binh

NaZEDTA.ZHZO 37.2

A Ferrous sulfate (FeSO,.7H,O) 27.8
Potasium nitrate (KNOS) 1900

° Amonium nitrate (N H4N03) 1650
Potassium phosphate (KH,PO,) 170
Potassium lodine (KI) 0.83

C Sodium molybdate (Na,M0O,.2H,0) | 0.25
Boric Acid (H,BO,) 6.2
Colbalt chloride (CoCl,.6H,0) 0.025
Magnesium sulfate (MgSO,.7H,0) 370

5 Zinc Sulfate (ZnSO,.7H,0) 8.6
Manganese sulfate (MnSO,. 4H,0) 22.3
Cupric Sulfate (CuSO,.5H,0) 0.025

E Calcium chloride (CaCl,.2H,O) 440
Myo+inositol 100
Pyridoxine HCI 0.5

F Nicotinic acid 0.5
Thiamine HCI 0.1

51



Glyxin 2

Cac chat htru co

Sucrose 20 — 30g/1
Agar 4,5 -7g/l
G Chét diéu hoa sinh trudng Tuy r{l}lc}(dl(:h
nuo1 cay
* Cach pha:

- Chuan bij nudc cat du, dia thuy tinh, 6ng dong dinh mirc, ca hoac coe ...
Can hoéa chit trong bang cho vao ca rdi d6 5% luong nudc cat can ding
vao khudy cho tan hét. Chu y: khong dung chung diia khudy, dé tranh
hién tuong két tua.

- Vidu Can pha 2 lit méi truong cho nudi cay khoi dau ta 14y nong d6 cac
chat da luong x 2 (CaCl,.2H,0 ¢6 khoi lugng 1a 440mg x 2= 880mg) hoa tan
trong 100 ml nudc cat, kh}léy déu cho tan hét. Ctr nhu vAy pha hét chat da
lugng, vi lugng, vitamin. Tat ca d6 vao mot ca nhua.

- Dong lugng nude cat bang khoang 7 s6 luong moi trudng can pha. o

vao no1 nau moi trudng, dat 1én bép dun so61

Can dudng va thach v6i khoi lugng c?m dung (20 - 30g duong; 4,5 - 79
thach) chg thém ,m(f)t‘ it nu’éc,cét khuay cho thach va duong tan hét. b6
vao noi nau, khuay déu cho dén khi so61

Do tit ca cac hoa chat vira pha vao ndi khudy déu, thém nude cit cho du
s0 lugng moi trudng can chuan bi

Piéu chinh pH ctia mdi truong bang (HCI 0,1N hoic NaOH 0,1N) cho
deén khi moi truong c6 pH =6

R&t mobi truong vao binh cay

Khir tring méi truong trong ndi hip vo tring

* Uu, nhwgce diém ciaa cach pha:
- Uu diém: tién cho viéc str dung vGi lugng ding moi trudng it.

- Nhuoc di€m: do nong do cac chat sir dung qua nho co6 thé can thtra hoac
thi€u dan dén sai nong do, anh hudng dén két qua nghién ctru.

Céch 2: Pha moi truong me (mdi truong MS dam dic) tir cac hoa chat.
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Bang 6: Bang thanh phin méi truong MS dam dic

S6 ml dung dich me

Dung dich Ho4 chit N(‘“)(g;gl)d@ cho llitfulzg dich
nuodi cay
Na, EDTA 0,80
A
FeSO4.7H,0 0,38
NH;NO; 82,50
° KNO; 95,00
H3;BO; 1,24
KH,PO, 34,00
C Kl 0,166
Na,M,042H,0 0,050
CoCl, .6H,0 0,005
MgSO,.7H,0 74,00
MnSQO,.4H,0 4,46
0 ZnS04. 7TH,0 1,72
CuS0,.5 H,0O 0,005
E CaCl,.2 H,0O 88,00
Thiamin 0,02
Axit nicotinic 0,10
" Pyridoxin 0,10
Glyxin 0,40
G Chét diéu hoasinh  Tuy theo muc dich nudi ciy
trudng
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* Cach pha ché:
* Pha dung dich A: (FeSO, - EDTA) (Mubi sit).

Can 0,8g EDTA.Na, va 0,38g FeSO4.7H,0 hoa tan bang nudc cit. PO
tor tr dung dich EDTA vao dung dich FeSO4.7H,0. Pun dung dich nay trén
bép dién, vira dun vira khudy déu cho dén khi s6i, nhic ra dé ngudi va 1én thé
tich du 1 lit, ghi nhin dung dich A(x 200) rdi bao quan (trong chai nau) dé
trong tu lanh.

* Pha dung dich B: (NH;NO3, KNOs;)

Str dung 2 coc 1 lit c6 dyng 100ml nude cat. Can 82,5g NH,NO; va 95g
KNO; cho vao timg cdc khudy déu cho tan sau d6 d6 dung dich vao theo thir tu
coc 1 dén cde 2 rdi rét vao binh try dinh muc 1 1it cho thém nude vao cho du 1
lit, sau @6 ddy nut din nhan ghi ky hiéu hoa chat B(x 50) roi bao quan trong tu
lanh.

* Pha dung dich C: (H3BO3; KH,PO,; KI; Na,M00,.2H,0; CoCL,.6H,0)

Str dung 5 coe 1 it mdi cde dung 100ml nudc cat, Can 1,24g H3BOg;
34g KHZPO4 ; 0,166g‘KI; 0,05¢g N7a2M004.2H20; 0,005¢g COCL2.6!-IZO Cho Vé}o
ting coc khuay tan déu. Sau do d6 dung dich vao theo thir ty tir coc 1, dén coc
5. Rot vao binh tru ¢6 ¢6 vanh dinh murc 1 lit cho thém nudc dé du 1 lit. Ghi
nhan 1a dung dich C(x 200) bao quan trong ti lanh
*Pha dlll’lg dich D: (MgSO47H20, MnS0O,4.4H,0, ZnS0O,4.7H,0, CUSO45H20)

Str dung 4 coc 1 lit ¢6 dung 100ml nu6e cat. Can 74g MgSO4.7H,0;
4,4g’ Mn‘SO4.4HzO; 17,72g ZnS0,.7H,0; 0,005¢ C,ZuSO4.,5H2’O cho vao tirng coc
khuay déu. Sau d6 d6 dung dich theo thir tu tir coc 1 dén coc 4 vao binh tru céd

nap va dinh muc 11it, sau d6 thém nudc cho du 1 lit. Ghi nhin 1a dung dich D(x
50) bao quan trong ta lanh
* Pha dung dich E: CaCl,.2H,0

Str dung mot binh tru ¢é dinh mure 1 lit c6 chtra 800ml nudc cAt. Céan 88
g CaCl. 2H,0 cho vao binh khuay déu sau d6 cho thém nudc dén khi da 1 lit.
Ghi nhan 1a dung dich E(x 50) bao quan trong ta lanh.
* Pha dung dich F: Thiamin, Acid Nicotinic, Pyridoxin, Glyxin

Str dung 4 cde 1 lit co dung 100ml nudc cit. Can 0,02g Thiamin; 0,1g
Acid Nicotinic; 0,1g Pyridoxin; 0,4g Glyxin cho vao tung coc khudy déu. Sau
d6 d6 dung dich theo thL:r tu tr coc 1 dén coc 4 vao binh tru c6 nap va dinh mure
11it, sau d6 thén nudc dén khi da 1 lit. Ghi nhan 1a dung dich F(x 50) bdo quan
trong tu lanh.

* Pha dung dich G: Tuy theo loai chit diéu hoa sinh truéng (xem cach pha ¢
muc: 2.2 bai 2: Pha dung dich mg¢)
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2.1. Céng thirc va cdch pha ché méi trieong nudi cdy khoi dau

Céch 1: Pha moi truong nudi cdy khai dau tir hoa chat (bang 5 va hudng din
pha & dudi bang) ré1 thém céc chat diéu hoa sinh trudng sau ta s€ c6 moi
truong nuoi cay khoi dau.

6BA 0,1-3 mg/I
NAA 0,1-3 mg/I
Kinetin 0.4-1 mg/I

C4ch 2: Pha mdi trudng nudi cay khdi dau tir moi trudng MS dam dic.

Ttc 1a tr moi trudng dung dich me dam dic di pha san, ta léy s6 ml
dung dich me¢ theo chi dan trong (bang 6 trang 50-51) r6i thém cac chat sau ta
s€ ¢c6 mdt lit moi trudng nudi cay.

Moy - inostol 100mg/I
Sucrose 20-30 g/l
Agar 4,5-7 g/l
6BA 0,1-3 mg/I
NAA 0,1-3 mg/I
Kinetin 0.4-1 mg/I

Cu thé: Mudn pha 1 lit mdi truong nudi cdy khoi dau can thyuc hién céac
dong tac sau: Dung pipet lay 28 ml dung dich A; 20 ml B; 5 ml C; 5 ml D; S5ml
E;:5mlF.

* Cach pha ché
- Pha céc chat diéu hoa sinh truong (xem bai 2)

- Dong lugng nuoc cat bang khoang Va s6 luong moi trudng can pha. Do
vao ndi ndu moi truong, dit 1én bép dun s6i

- Can duong va thach v&i khéi luong c;m dung (20-30g duong; 4,5-7 gam
thach) cho thém mdt it nudc cat khuay cho thach va duong tan hét. B6
vao ndi nau, khuay déu cho dén khi so61
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- DO tat ca cac hoa chat vura lay tr cdc dung dich me dya trén s6 lugng
chuan bi va rét vao noi, khuay déu, thém nudc cat cho du sé lugng moi
truong can chuan bi

- D,iéu chinh pH ctia mdi truong béng (HC1 0,1N hoac NaOH 0,1N) cho
dén khi co pH=6

- Rét moi truong vao binh cdy
- Khir tring moi truong trong ndi hip vo tring

* Uu di€m cua cach pha nay la: tiét kiém thoi gian, nong do s dung dat chuan
tién cho vi¢c st dung voi lugng dung moi trudong lam viéc véi quy mo 16n.
Trong san xuat cting nhu nghién ctru nén st dung cach pha nay.

Chu y: O bang 5 néng do cac chat don dung dé pha 1 lit moi trudng lam
viéc. Con ndng d6 cac chit & bang 6 dugc pha san tir trude va co6 nong do pha
dam dac gép 10 - 100 1an so v&i ban dau vi thé khi st dung lugng hoa chit &
bang 2.6 thi chi viéc ldy dung s6 ml dang nhu trén 13 dugc

2.2. CONg thire va cdch pha ché méi trwong nhin nhanh chéi

Tuong ty nhu pha ché méi truong nudi ciy khoi dau. Co thé pha ché
moi truong nhan nhanh chdi tr cac hoa chat c6 nong dd ban dau ban dau cho
truoc. Hodc tir dung dich me pha san tur trudce.

* Cong thic: Moi truong MS + chat diéu hoa sinh trudng (6BA, NAA,
Kinetin)

CAch 1: Pha méi truong nhan nhanh chdi tir hoa chat trong bang 5 va hudng
dan pha & dudi bang r6i thém céc chat diéu hoa sinh trudng sau ta s€ c6 moi
truong nhan nhanh choi.

6BA 0,1-3 mg/I

Kinetin 0.4-1 mg/I

CAch 2: Pha méi trudng nhan nhanh chdi tr mo1 truong MS dung dich me +
Sucrose 20-30 g/l +Agar 4,5-7 g/l + chat diéu hoa sinh truong.

Tuc 1a tr moi truong dung dich me ddm dic di pha san, ta 1éy s6 ml
dung dich me theo chi dan trong (bang 6) roi thém cac chat sau ta s€ c6 mdt lit
moi truong nudi cay.

Moy - inostol 100mg/I

Sucrose 20-30 g/l
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Agar 4,5-7 g/l

6BA 0,1-3 mg/I

Kinetin 0.4-1 mg/I

Cu thé: Mudn pha 1 lit moi trudong nhan nhanh chdi can thuc hién cac

thao tac sau: Dung pipet 14y 28 ml dung dich A; 20 ml B; 5 ml C; 5 ml D; 5ml
E;5mlF.

* Cach pha ché

Pha cac chat diéu hoa sinh trudng (xem bai 2)

Pong luong nudc cat bang khoang % sd luong mdi truong can pha. Po
vao noi nau moi truong, dat 1én bép dun sOi

Can duong va thach v&i khdi lugng can dung (20-30g duong; 4,5-7 gam
thach) cho thém mot it nudc cat khuay cho thach va duong tan hét. Po6
vao no1 nau, khuay déu cho dén khi so61

Do tat ca cac hoa chat vira lay tir cac dung dich me dua trén sb luong
chuan bi va rét vao noi, khuady déu, thém nudc cat cho du sé lugng moi
truong can chuan bi

Diéu chinh pH ctia moi trudng bang (HC1 0,1N hoic NaOH 0,1N) cho
dén khico pH =16

Rot méi truong vao binh cay

Khtr tring mdi truong trong ndi hap vo tring

2.3. Céng thirc va cdach pha ché méi trwong tao cdy hoan chinh

* Cong thitc moi trudng: Moi trudng MS + chit didu hoa sinh truong

Céch 1: Pha mdi trudng tao cdy hoan chinh tir hoa chit trong bang 5 va hudng
dan pha ¢ dudi bang roi thém 1- 30mg IBA ta s€ ¢c6 mdi truong tao cdy hoan
chinh.

Cach 2: Pha m6i truong tao cay hoan chinh tir moi truong MS dam dac

Tuc 1a tr moi truong dung dich me ddm dic di pha san, ta 1éy s6 ml

dung dich me theo chi dan trong (bang 6) rdi thém céc chat sau ta s& c6 mot lit
moi trudong nudi cay.

Moy inostol 100mg/I
Sucrose 20-30 g/l
Agar 4,5-7 g/l
IBA hoac IAA hoac NAA 1-30 mg/I
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Cu thé: Mubn pha 1 it mdi truong tao cdy hoan chinh can thuc hién céc
thao tac sau: Dung pipet ldy 28 ml dung dich A; 20 ml B; 5 ml C; 5 ml D; 5ml
E; 5 ml F, r0i thém 4 chat trén ta s& c6 1 lit moi trudng nudi cay.

* Cach pha ché
- Pha céc chat diéu hoa sinh trudng (xem bai 2)
- Dong luong nudc cat bang khoang " s6 luong méi trudng can pha. Do
vao no1 nau moi truong, dat 1én bép dun so61
- Can duong va thach voi khoi lugng can dung (20 - 30 g duong; 4,5 - 7

gam thach) cho thém mét it nudc cat khudy cho thach va duong tan hét.
D6 vao ndi ndu, khudy déu cho dén khi s6i

- Do tat ca cac hoa chat vira lay tir cac dung dich me dua trén sb luong
chuan bi va rét vao noi, khudy déu, thém nudc cat cho du s6 lugng moi
truong can chuan bi

- Piéu chinh pH ctia moi trudng bang (HC1 0,1N hoic NaOH 0,1N) cho
dén khi c6 pH = 6

- Ro6t moi trudong vao binh cay

- Kht tring mdi truong trong ndi hap vo tring

3. Khir triing méi truong vi nhin gidng:

— Sau khi pha ché dugc moi truong vi nhan giéng, chia déu vao cac binh
thuy tinh hinh try, binh tam giac

—  Xép cac binh dyng mdi trudng vao sot roi cho vao ndi hip, tién hanh hé,lp
trong khoang thoi gian khoang 25 - 30phut, cha y nhiét d trong ndi hap
phai dat 121°C, latm

4. Cac phuwong phap bao quan méi trudng vi nhin gidng

Bao quan moi truong vi nhan gidng rat don glan Sau khi ldy tir noi hap
ra can chuyén nhanh viao phong vo trung, xép ngay ngan 1én gia. Bao quan ¢
nhi¢t d§ thuong.

B. Cau héi va bai tap thuc hanh
1. Cau heéi:

- Phéan biét sy khac nhau gitra moi truong nhan nhanh choi va moi truong
ra ré?

- Tai sao khi pha ché méi truong can phai tuan thu dung tha tu cic bude
do hoa chat?
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2. Bai tap thuc hanh:

Bai tap 1:

Pha ché moi trueong nuoi cay khéi dau

Bude 1: Chuén bi céac vat liéu va thiét bi

Cac dung cu vo trung

Binh dinh muc Erlemery (100, 250, 500, 1000ml)
Cée dong cac loai: 50, 100, 250, 500, 1000ml

Ong dong 50, 100, 250, 500 va 1000ml

Pipét cac loai

Nuoc cat

Xoong dé ndu moi truong

Buwéc 2: LAy cac chit theo dung s6 ml ctia dung dich me

Dung . A Nong dd S6 ml dung dich me cho 1lit
dich Hoa chat g/ dung dich nudi cay
Na, EDTA 0,80 28

A FeSO4. 7H,0 0,38
NH;NO3 82,50 20

° KNO; 95,00
HsPO3 1,24 5

KH,PO, 34,00

C Kl 0,166

Na,MO42H,0 0,050

CoCl, .6H,0 0,005
MgS0O,.7H,0 74,00 5

D MnS0O,.4H,0 4,46

ZnSQO,.7 H,O 1,72
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CuS0,.5 H,0 0,005
E CaCl,.2 H,0O 88,00 5
Thiamin 0,02 5
AXit nicotinic 0,10
" Pyridoxin 0,10
Glyxin 0,40

Tién hanh iy s6 ml dung dich me theo chi dan trong bang, roi thém cac

chat sau ta s€ c6 mot lit moi trudng nudi cay.

Moy - inostol 100mg/I
Sucrose 20-30 g/l
Agar 4,5-7 g/l
6BA 0,1-3 mg/I
NAA 0,1-3 mg/I
Kinetin 0.4-1 mg/I

Buwde 3: Cach pha
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Pha céc chat diéu hoa sinh truong (xem bai 2)

Dong lugng nudce cat bang khoang Y4 s6 luong moi truong can pha. Po
vao ndi ndu mdi trudng, dit 1én bép dun sbi.

Can dudng va thach véi khoi lugng can dung (20 - 30g duong; 4,5 - 6
gam Thach) cho thém mot it nudce cat khudy cho thach va duong tan hét.
D6 vao noi nau, khuay déu cho dén khi soi.

D tat ca cac hoa chit vira léy tr cac dung dich me dua trén s6 luong
chuan bi va rét vao ndi, Can 100mg Myo - Inositol hoa tan vao trong hon

hop moéi truong trén, khudy déu, thém nudc cat cho du s6 luong moi
truomg can chuan bi.

Dlleu chinh pH ctia mdi truong bang (HCI 0,1N hoic NaOH 0,1N) cho
dén khipH=106

Ro6t mo1 truong vao binh cay



- Khir tring moi truong trong ndi hip vo tring

C. Ghi nh¢
- Chuan bj céc vat li¢u va thiét bi
- LAy céc chat theo dung sé ml ctia dung dich me

- Pha ché theo ding trinh tu cac loai hoa chét

Bai tap 2:
Pha ché méi truong nhan nhanh choi
Buwéc 1: Chuan bi cac vat liéu va thiét b, dung cu
- Céc dung cu vo trung
Binh dinh muc Erlemery (100, 250, 500, 1000ml)
Cdc dong céc loai: 50, 100, 250, 500, 1000m
Ong dong 50, 100, 250, 500 va 1000ml

Pipét cac loai

Binh thuy tinh tam gidc

Nuoc cat

Xoong dé nau moi truong

Buwéc 2: Ly cac hoa chat theo ding sé ml ctia dung dich me

Dung  Ho4 chat Nong d6 S6 ml dung dich me cho 1lit
dich (9/l) dung dich nudi cay
A Na, EDTA 0,80 28

Fe,SO4. 7H,0 0,38

B NH4sNO; 82,50 20
KNOs3 95,00

C H3PO3 1,24 5
KH,PO, 34,00

Ki 0,166




Na;,MO,2H,0 0,050

CoCl; .6H,0 0,005

D MgS0O,.7H,0 74,00 5
MnS0O,.4H,0 4,46
ZnS0,.7 H,O 1,72

CuS0,.5 H,O 0,005

E CaCl,.2 H,0O 88,00 5
F Thiamin 0,02 5
AXit nicotinic 0,10
Pyridoxin 0,10
Glyxin 0,40

Ta tién hanh 14y sé ml dung dich me theo chi din trong bang trén, roi

thém cac chat sau ta s€ c6 mot lit moi trudng nudi cay.

Moy inostol 100mg/I
Sucrose 20—30 g/l
Agar 4,5—7 g/l
6+ BA 0,1—3 mg/l
Kinetin 0.4—1 mg/l

Buwéc 3: Cach pha
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Pha céc chat diéu hoa sinh truong (xem bai 2)

Pong luong nudce cat bang khoang % sd luong méi truong can pha. D6
vao ndi nau moi trudong, dat 1én bép dun so1

Can duong va thach voi khéi lugng can dung (20— 30 g dudng; 4,5— 6
gam Thach) cho thém mét it nudc cat khudy cho thach va dudng tan hét.
Db vao ndi ndu, khudy déu cho dén khi s6i

D6 tt ca cac hoa chét vira léy tor cac dung dich me dua trén ) luong
chuan bi va rot vao ndi, Can 100mg Myo Inositol hoa tan vao trong hon



hop moi1 truong trén, khudy déu, thém nudc cat cho du s6 luong moi
truong can chuan bi.

D,iéu chinh pH ctia mdi truong bang (HCI 0,1N hoic NaOH 0,1N) cho
dén khipH=16

R6t moi truong vao binh cay

Khir tring moi truong trong ndi hip vo tring

C. Ghi nh¢

- Chuan bi cc vat liéu va thiét bi
- LAy cac chat theo dung s6 ml ctia dung dich me

- Pha ché theo ding trinh tu cac loai hoa chit

Bai tap 3:
Pha ché méi trueong tao cAy hoan chinh

Pha ché méi truong tao cay hoan chinh tr moi trudng me c6 san (moi

truong MS dam dic) + chat diéu hoa sinh trudong (IBA) + duong (20-30gam) +
Thach

Buéc 1: Chuan bi cac vat liéu va thiét b, dung cu

Cac dung cu vo trung

Binh dinh muc Erlemery (100, 250, 500, 1000ml)
Cée dong cac loai: 50, 100, 250, 500, 1000ml
Ong dong 50, 100, 250, 500 va 1000ml

Pipét cac loai

Binh thity tinh (binh tru c6 nip nhwa chiu nhiét)

Nudc cat

Buée 2: Ly cac hoa chat theo ding s6 ml cua dung dich me

Dung . A Nong dd S6 ml dung dich me cho 1lit
. Hoa chat . ns A
dich (g/l) dung dich nuoi cay
A Na, EDTA 0,80 28
Fe,SO4. 7H,0 0,38
B NH;NO;3 82,50 20
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KNO; 95,00

C HsPO3 1,24 5
KH,;PO, 34,00
Kl 0,166

Na;,MO,2H,0 0,050

CoCl; .6H,0 0,005

D MgS0O,.7H,0 74,00 5
MnS0O,.4H,0 4,46
ZnS0O,.7 H,O 1,72

CuS0,.5 H,O 0,005

E CaCl,.2 H,0O 88,00 5
F Thiamin 0,02 5
Axit nicotinic 0,10
Pyridoxin 0,10
Glyxin 0,40

Tién hanh iy sé ml dung dich me theo chi dan trong bang trén rdi thém
céc chat sau ta s& co mot lit moi trudng nudi cy.

Moy inostol 100mg/I
Sucrose 20-30 g/l
Agar 4,5-7 g/l
IBA 1-30 mg/I

Buwéc 3: Cach pha

- Pha céc chat diéu hoa sinh truong (xem bai 2)
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- Pong lugng nude cat bang khoang % sé lugng mdi truong can pha. D6
vao no1 nau moi truong, dat 1én bép dun so61

- Can dudng va thach v6i khdi lugng can dung (20-30 g dudng; 4,5-6 gam
Thach) cho thém mdt it nudc cat khudy cho thach va duong tan hét. Bo6
vao no1 nau, khuay déu cho dén khi so61

- Db tht ca cac hoa chat vira léy tor cac dung dich me dua trén $6 lugng
chuan bi va rét vao ndi, Can 100mg Myo Inositol hoa tan vao trong hdn
hop moi truong trén, khudy déu, thém nudc cat cho du sd luong moi
truong can chuan bi.

- D’iéu chinh pH ctia moéi truong béng (HC1 0,1N hoac NaOH 0,1N) cho
dén khi pH = 6.

- ROt méi truong vao binh cay
- Kht tring mdi truong trong ndi hip vo trung (121°C, 1.0 atm, 20 phut)

- Sau khi khir tring xong, chuyén cic dng nghiém vao phong vo tring...

C. Ghi nh¢
- Chuéan bj céc vat liéu va thiét b, dung cu
- Lay cac hoa chat theo dung s6 ml cia dung dich me

- Pha ché héa chat theo dng trinh tu quy dinh
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HUONG DAN GIANG DAY MO PUN

I. Vi tri, tinh chét ciia mo dun

- Vi tri: M6 dun chuan bi hoa chat va moi truong vi nhan glong la mot mo
dun chuyén mon nghé trong chuong trinh day nghé trinh d6 so cip ctia nghé Vi
nhan gidong cdy lam nghiép; dugc gidng day sau mé dun 02 va trudc mo dun
04.

- Tinh chat: M6 dun dugc thuc hién trén 16p trong phong thi nghiém nham
trang bi cho hoc vién nhiing kién thirc va k¥ ning xac dinh, pha ché, bao quan
hoa chat va moi truong dung trong nghé Vi nhan giéng cay 1am nghiép.

I1. Muc tiéu
Vé kién thirc:

- Trinh bay dugc phuong phap pha ché, bao quan hoa chat va moi truong
vi nhan giong té bao.

- X4c dinh duoc cac loai hoa chat dung trong vi nhan gidng

- Nam duoc cach pha ché, bao quan duoc hoa chat va méi trudng nudi
cay theo ding quy trinh

Vé ky ning:

- Pha ché, bao quan duoc hoéa chit va moi trudng nudi cdy theo dung
quy trinh
Vé théi do:

- Tham gia day du cac budi hoc tap 1y thuyét va thyc hanh

- Chap hanh nghiém chinh quy dinh trong hoc tip clia gido vién

- Chap hanh nghiém chinh quy dinh an toan lao dong

III. Noi dung chinh ciia mé6 dun

Loai Thoi gian
Ma bai Tén bai bai Dia diém Téng| Ly | Thuc | Kiém
day s6 |thuyét| hanh | tra*

Xac dinh cac loai
MD 03-01 | hoa chat dung trong
vi nhan giong

hop thi nghiém
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Thoi gian

Loai .
Ma bai Tén bai bai Dia diem Téng| Ly | Thuc | Kiém
day sé | thuyét | hanh | tra*
Pha ché hoa chat va | . . .
MD03-02 | bio quin dung dich | 11" | Lophoc/phong |36 | 5 | 29 | 3
hop thi nghiém
me
Pha ché va bao quan | - . \
Mb02-03 | mbi truong vi nhan Tich | Lép h QC/p}Along 40 6 32 2
A 2 hop thi nghiém
giongvi nhan giong
Kiém tra hét mé dun 4 4

* Ghi chl: Thoi gian kiém tra dwoc tinh vao gio thie hanh.

1V. Huéng dén thwce hién bai tdp thwe hanh

Bai 1: X4c dinh cAc loai héa chit dung trong vi nhin giéng
1. Nguon luc cén thiét:
- Vat liéu: Cac loai hoa chit va moi truong can thiét trong vi nhan giéng
- Dung cu va trang thiét bj:
+ Phong pha ché va bao quan hoa chét

+ Can phan tich (chinh xac tu 102 - 10™ gam), Thiét bi cit nudce, ti lanh,
noi hap cao ap, may say, may khudy tur, binh tam gidc, binh try, bép
dién (ga), xoong nau mdi trudng, dung cu do ludng, chailo ...

2. Cach t chirc thuc hién
Chia 16p 1am 4 nhém

3. Thoi gian: 8 gio

4. Tiéu chuin sian pham:

Nhéan dang, chuan bi duoc déy du céc dung cu, danh muc héa chét dung
trong nudi cay mo té bao

Bai 2: Pha ché héa chit va bao quan dung dich me

1. Nguﬁn luc can thiét:

6’/




- Dung cu: Cdc chita (cdc dong) co vach chia, Binh tru c6 chia mm, Dia thay
tinh, Pipettes

- Vat liéu: Cdn, Cac chit da lugng, vi luong, vitamin, chit diéu hoa sinh
truéng, HCL, NaOH

2. Cach td chirc thue hién
Chia 16p 1am 4 nhom

3. Thoi gian: 30 gio

4. Tiéu chuin sian pham:

Pha ché dugc bo hoa chat géc chuan dung nong do

Bai 3: Pha ché va bao quan méi trudng vi nhin gidng
1. Nguon luc cén thiét:

Dung cu: Céc chira (cbc dong) c6 vach chia, Binh tru c¢6 chia mm, Piia thiy
tinh, Pipettes

- Vit liéu: Cén, Cac chat da luong, ’Vi lugng, vitamin, chit diéu hoa sinh
truong, HCL, NaOH va bo dung dich goc

2. Ciach td chirc thue hién
Chia 16p 1am 4 nhom

3. Thoi gian: 34 gio

4. Tiéu chuan san pham:

Pha ché duoc bod hoa chat dung cho nuéi cdy khoi dau, dung cho nhan
nhanh ché1i, dung cho tao ré hoan chinh

V. Yéu cau vé danh gia két qua hoc tap

51.Bail

Tiéu chi danh gia Cach thire danh gia | Diém

Ly thuyét:

- Trinh bay duoc vai tro, dac tinh ly, héa hoc Vin dap 2
va sinh hoc cua tung loai hoa chat dung
trong vi nhan giong

KV nang: F: 4

Y RAlg: ) . Kiém tra thao tac

- Nhan biét, liét ké duoc cdc hoa chat va e hicn 8
phan hoa chat theo nhém sir dung. : ’
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5.2. Bai 2

Tiéu chi danh gia Cich thirc danh gia | Piém
Ly thuyét:
- Trinh bay dugc cach pha ché va bao quan Van dap 3
dung dich me

KV niang:
- Céc budc pha ché dung dich me

Budc 1: Sap xép cac vat liéu va thiét bi
va dung cy ) Kiém tra thao tac

Budce 2: Cach pha ché cac dung dich A 7

thuc hién

me (Bang 1i¢t ké cac dung dich me¢ cho moi
truong MS pha & nong d6 gip 50 - 100 lan)

- Tiéu chuan vé hinh thai

- Tiéu chuan vé nong do
5.3.Bai 3

Tiéu chi danh gia Cach thirc danh gia | Piém

Ly thuyét:
- Ljét ké dg’cyc danh muc h(')g Ché:lt dung pha
ché mét s6 moi truong phd bién trong vi
nhan giong (tén hoa chat, nong do va liéu
luong).
- Trinh bay duoc cong thirc, cach pha ché, ,
khur trung va bao quan 3 loai mdi truong vi Van déap 4
nhan giong.
- I”ha ché dugc 3 loai méi truong vi nhan
giong.
- Khtr trung va bao quan duogc cac loai moi
truong dung trong vi nhan giong theo dung
quy trinh.
KV niang:
- Cach pha ché moi trudong nudi cdy khoi dau Kiém tra thao tac 6

- Cach pha ché moéi trudong nhan nhanh chdi

- Cach pha ché méi trudng tao cdy hoan

thuc hién
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chinh
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VI. Tai li¢u tham khio

1. Trung tdm nghién ciu cdy nguyén liéu gidy - Tong cong ty gidy Viét
Nam (2003), Gido trinh cong nghé nudi cay mo té bao.

2. Vién di truyén nong nghiép (1995), Gido trinh hudng dan thyc tap cong
nghé nudi cay mo té bao.
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DANH SACH BAN CHU NHIEM CHINH SUA
CHUONG TRINH DAY NGHE TRINH PQ SO CAP
(Kém theo Quyét dinh sé 2949 /BNN-TCCB ngay 03 thing 11 nam 2010
ciia Bo truomg Bo Néng nghiép va Phdt trién néng thén)

1. Chii nhiém: Ong Nghiém Xuén Hoi - Hiéu truong Truong Cao dang Nong
Lam
3. Thu ky: Ong Nguyén Vin Vuong - Truong khoa Trudng Cao ding Nong
Lam
4. Cac uy vién:

- Ong Triéu Vian Khoi, Giang vién Truong Cao dang Nong LAm

- Ong Tran Minh Canh, Giang vién Truong Cao dang Nong Lam

- Ong Pang Vin Tang, K§ su Trung tim Ciy lam nghiép, ciy an qua
Bic Giang./.

DANH SACH HQI PONG NGHIEM THU '
CHUONG TRINH, GIAO TRINH DAY NGHE TRINH PQ SO CAP

(Theo Quyét dinh so 3495 /OD-BNN-TCCB ngdy 29 thing 12 nam 2010
cua B¢ truong B6 Nong nghiép va Phat trién nong thon)

1. Cha tich: Ong Tran Vin Du - Phé hiéu trudng Truong Cao diang Nong
nghiép va Phat trién nong thon Bic Bo
2. Thw ky: Ba Pao Thi Huong Lan - Phé trudng phong Vu T chire can bo, Bo
Nong nghiép va Phat trién nong thon
3. Cac 1y vién:

- Ba Kiéu Thi Thuyén - Truong bd mon Truong Cao dang Nong nghiép
va Phat trién nong thon Bac Bo

- Ong Pham Xuan Manh - Truéng khoa Nong Lam Truong Cao dang
nghé Co dién - Xay dung va Nong Lam Trung Bo

- Ong Nguyén Viét Khoa - Phé truong phong Trung tAm Khuyén nong
Quéc gia./.
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