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Sinh ly hoc thuc vat 1a co s& khoa hoc ctia su trong trot hop ly, hiéu
qua. Nhiing nam gan day, sy phat trién manh mé ctia trong trot va chan
nuodi da dem lai nhitng thay ddi 16n trong nén kinh t& ctia nhiéu quéc
gia. Pong hanh véi nhiing thay d6i nay la cac nghién cttu trong Iinh vuee
sinh hoc, trong d6 c6 sy dong gop tich cuc, hiéu qua ctia Sinh ly hoc
thuc vat. Tl nhiing nghién cGtu co ban ban dau, sinh ly hoc thuc vat da
dan di sau vao cac nghién ctru theo hudng tiing dung véi su trg gitp cuia
céc thiét bi may méc do luong hién dai gén véi cac nghién ctru in vitro va
in vivo & cdc murc d9 khac nhau: tir mic d6 phan te dén muirc d6 co quan,

co thé€ hay quan thé.

Su phat trién ctia khoa hoc co ban va ting dung theo huéng nay doi
hoi phai c6 nhiing phuong phap nghién ctru phu hop, dap tng yéu cau
thuee tién ctia phét trién kinh t&, xa hoi, dong thoi né duoc tao diéu kién
thuén 1oi boi su phat trién ngay cang cao cua khoa hoc ky thuat, cho
phép st dung cac thiét bi hién dai trong nghién cttu cac qua trinh sinh ly

bén trong co thé thuc vat & cac mac dd cau truc khac nhau.

Nhitng nghién cttu co ban va tng dung thudc linh viee Sinh 1y hoc
thue vat gan day dugc ting cuong kha manh mé tai cac cac truong Dai
hoc, cac Vién nghién ctu, nham hoan thién cic dé tai nghién cttu, cac
quy trinh cdng nghé phuc vu cho thuc tién trong trot, song song véi viec
dao tao sinh vién, hoc vién cao hoc, nghién cttu sinh va cdc chuyén gia
nghién ctru.

Trudc nhu cau ngay cang cao vé dao tao va nghién cttu khoa hoc
trong linh viee Sinh ly hoc thuyee vat, chuing t6i tap hop va bién soan tai



lieu “Phuong phdp nghién citu Sinh ljj hoc thuc vat” nham gép phan
dap tng nhu cau dao tao va nghién ctru & mirc d ngay cang cao cua
cac co so dao tao va nghién ctru khoa hoc. Tai liéu nay hy vong sé la
cudén cam nang bd ich gitup cho sinh vién, hoc vién cao hoc va nghién
ctu sinh trong chang duong hoc tap, nghién ctu d€ dat dugc cac muc

tiéu mong muodn.

Tai liéu duwoc bién soan cé thé con nhiing van dé chua dap Gng
duoc day da yéu cau cta nguoi sit dung, ching t6i mong mudn nhan
duoc cac y kién gop y d€ kip thoi bd sung hoan thién hon cho nhiing lan
tai ban sau phuc vu tot hon yéu cau ctia nguoi doc.

Xin tran trong cam on!

Nhoém tac gia



CHUONG 1

NGUYEN TAC AN TOAN
TRONG PHONG THi NGHIEM

1.1. Cac quy dinh an toan chung
* Phong thi nghiém:

Nguoi hoc phai tuan thu tuyét d6i ndi quy, quy dinh an toan
trong khu vuc phong thi nghiém (PTN).

D¢ vat dung, trang thiét bi, hoa chat, d6 dung dung noi quy dinh.

Poc ky huéng dan st dung cac thiét bi, hoa chat trudc khi
lam viéc. Kiém tra thiét bi, dung cu va hda chat trudc khi tién hanh
thi nghiém.

Khoéng an udng, hut thudc trong phong thi nghiém.

Tuéan thu nghiém tic viéc st dung hoa chat, dung cu va thiét
bi.... Néu c¢6 truong hop xay ra tai nan, sw ¢d phai bdo ngay cho
nguoi phu trach dé€ c6 bién phap xa ly kip thoi.

Khong di roi cac chai héa chat, thiét bi tir chd nay sang chd
khac ma khong duwoc phép.

* Ca nhan:

Str dung quan do, dung cu bao ho can thiét khi lam thi nghiém.

Deo kinh bao ho khi lam viéc véi cac chat &n mon, cac chat
gay kich ting mat hodc khi lam viéc véi cac chat dé chay né.

Khi st dung nhiing hda chat c6 mui sdc, kho chiu (ete, este,
amoniac, axit hypoclohydrit dam dac ...) phai s&t dung tu hat.



Doc kj huéng dan an toan khi lam viéc véi cdc chat gay dot
bién, cac tac nhan gay ung thu, cac chat phong xa, cac loai axit.

Can cat gitt cac hoa chat va dung moi ¢ noi kin gié trong
phong thi nghiém.

Khong d6 vat liéu sinh hoc c6 hoat tinh vao dwong thoat
nudc. Khir truing cac dung cu thi nghiém va rac thai trede khi dwa
ra bén ngoai. Rac thai hda chat can duoc xt ly dudi sy giam sat
cta can bg phu trach phong thi nghiém.

Vé sinh sach sé cac thiét bi, khu vuc thi nghiém sau khi st dung.
Rira tay bang xa phong khi roi khoi phong thi nghiém.

1.2. Céc thiét bj an toan can cé trong phong thi nghiém

Hé thong an toan can phai c6 bao gom céc thiét bi chong chay,
thiét bi khan cap dung trong truong hop c6 su c6 vé dién, voi x6i
nudc khan cap, hop so citu dé gan phong thi nghiém (bong, bang,
gac...), dung dich rta mét (NaCl 0,9%), bang dit liéu an toan hoa
chat, thung dung rac, binh chita dung mdi hitu co va cac do chira
phé'thai khac, binh dung rac thuy tinh va cac loai vat liéu sdc nhon.

Khu vic/phong so ctru ban dau can phai duoc trang bi va san
sang st dung khi can thiét.
1.3. Nguyén tac an toan véi héa chit va cac chat dé chay

Chat dé chéy 1a cac chat khi, chat 1ong va chat ran sé bat chay
va tiép tuc chdy trong khong khi néu tiép xtc véi mot ngudn lira.

Vi du: Chat khi nhu: khi metan, propan, butan (thanh phan khi
thién nhién va dadu mo) rat dé chdy. Chat 1ong nhu ruou, hexan
(hexan la thanh phan ctia xang). Chat ran nhw natri (natri cuc ky dé
chdy, chi can tiép xtic véi nude chiing sé chay manh liét).

Do vay:

- D6i v6i chat ran bao quan noi lanh, tranh d& gan nguon
nhiét hodc lra, dé phong chdy nd do tiép xuc véi nudc, nén bao
quan tieng lwgng nho natri, kali trong dau.
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- D6i véi chat 1ong day nap, chong roi vai, bao quan noi thong
gi6 va khong cé dién, ma sat.

- Ddi voi chat khi khong duoc va cham hoac dun néng binh
chtta, phai c6 hé thong thong gid tot khi st dung trong phong.

1.4. Quy dinh an toan khi lam viéc véi chét gay dot bién va cac chit
doc hai

Cac chat gay dot bién va cac chat doc hai 1a cac hoa chat dac
biét nguy hiém, can c6 su cho phép va huéng dan cua nguodi phu
trach phong thi nghiém médi duoc lam viéc v6i cac hoda chat nay.
Ngoai ra, nguroi lam thi nghiém khi ti€p xtic véi cac chat nay can
phai tuan tha cac quy dinh an toan chung sau day:

Phong thi nghiém phai c¢6 bang dit liéu an toan hoéa chat doi
v0i cac chat nguy hiém.

Phai st dung gang tay dung mot 1an khi lam viéc véi cac hoéa
chat c6 nguy co cao. Néu dé cac hoa chat nay dinh vao gang tay,
can thao bd ngay gdng tay. Co6 thé di 2 hodc 3 16p gang tay tuy
thudc vao mirc dd nguy hiém cua hda chat va hé sd an toan cta
loai gang tay stt dung.

Trong qua trinh lam viéc v6i cac hoéa chat thudc nhém nay,
phai dam bao hoda chat khong bi roi rét hodc tao khi dung tai noi
lam thi nghiém.

Nén tién hanh thi nghiém véi cac hda chat nay trong ta hut.
Vé sinh sach mdt ban thi nghiém va gia pipet néu cé dinh hoda chat
truede khi dua ra khoi ta hat.

Géng tay dinh hda chat va cac loai rac khac phai dé trong tu
hut va bo vao thuing rac thich hop.

Néu hda chat dinh vao quan ao, can coi bo ngay quan ao khoi
nguodi. Néu hda chat dinh vao da, phai rita ngay bang nudc sach.
Khong dwoc st dung cac dung mai hiru co nhw etanol hodc axeton
vi c4c chat ndy c6 thé 1am hoéa chat tham vao da dé dang hon.
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1.5. Mot s6 luu y khi lam viéc véi nito 16ng va nuéc da kho

Nguoi lam viéc voi nito 1ong va nude da kho co thé doi mat
véi nguy co bi bong do qua lanh va nghet tho do thiéu 6xy (nhiét
do ctia N2 16ng la -196°C va CO21a -78°C). Nong do CO:2 10 - 20%
co thé gay chét ngay lap tic. Do vay, nguoi lam thi nghiém khi
tiép xtc véi N21ong va nude da kho can cha y:

Khi rét nito 1ong, phai deo gang va khiu trang.

Sw bay hoi lan rong ctia nito 1ong lam chiém chd cua oxy, lam
giam nong do Oxy co thé gay chong mat. Can lam viéc véi nito
1ong tai nhiing noi thong giod tot.

Khoéng van chuyén nito 1ong trong thang may va xe dong kin
d€ tranh nguy co ngat tho (mot lit nito long ¢ 20°C va latm chiém
thé tich khoang 3/4m?3).

Nito 16ng cé vai trd nhw cdi bay lanh va ngung tu 6xy khong
khi trong binh chtta ciing nhu binh dwoc rét sang. Ap luc khi 6xy
lic nay c6 thé gay nd d&t doi khi ¢6 mét cac hda chat co kha nang
Oxy héa nhu mét s6 hop chat hiru co.

Khong dugc bom khong khi qua binh duwoc lam lanh vdi
nito long.

DPay kin miéng binh chira nito d€ ngan sy khuéch tan khong
khi xuéng binh.

1.6. Quy dinh an toan khi lam véi chét phéng xa

Nguoi lam viéc v6i chat phong xa phai thye hién cac thao tac
tai phong thi nghiém thich hop, khi c6 si cho phép dac biét cia co
quan c6 chitc ndng (Cuc An toan Lao dong - B6 Lao dong Thuong
binh va Xa hoi, Cuc Kiém soat va An toan bttc xa hat nhan - Bo
Khoa hoc va Cong nghé).

Can tuan tht quy dinh v€ an toan voéi chat phong xa va chi lam
viéc véi chat phéng xa dudi sy hudng dan ctia can bo chuyén mon.
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Khi 1am viéc v6i chat phong xa, phai thuc hién quy trinh an
toan d€ han ché gay nhiém xa ra méi truong ciing nhw trdnh

nhiém xa vao co thé (nhiém xa trong).

Nguoi thuce hién phai thanh thao cac quy trinh vé sinh khi
]am d6 hoéa chat (chat ran, long, dinh vao quan &o...) va dinh
luong dong vi phéng xa dang thao tac. Viéc nay can thuc hién

trudc khi bat dau lam viéc véi chat phéng xa.
Phu n@ cho con bt khéng duoc lam viéc v6i chat phong xa.

Khong vao khu vuc lan can véi vung co chat phong xa hoac

vung nhiém xa néu khong c6 nhiém vu.

Gitt phong thi nghiém gon gang, sach s, khong dé nhing do
vat khong can thiét trong phong thi nghiém.

Can c6 thiét bi phat hién nhiém xa trong phong thi nghiém.

Can ¢6 dung cy, thiét bi kht nhiém xa gan noi thao tac véi

chat phong xa.

Khong duoc mang vao hoac st dung trong phong thi nghiém
c6 chat phong xa: thic dn, d6 udng, thudc 14, vi, tui xach, ba 10,
son mdi hogc my pham nit trang (ddc biét 1a nhan), khan tay (gidy
lau can c6 s&n trong phong thi nghiém), hop dung thyc pham, cdc,
chén hay dia, sach vo, gidy viét hoac cac d6 dung khac khong can

thiét cho viéc lam thi nghiém.

Tat ca cac dung dich chita chat phong xa can dugc danh dau
vdi tén dong vi, hoat tinh, ngay va tén nguoi st dung.

Tuy thudc cong viéc, can chuan bi cac dung cu bao vé ca nhan
hodc so ctru khéc nhau. Khi can thiét, phai c6 thong tin chi tiét vé

loai thiét bi bao vé.

Phai dé€ héa chat phong xa ¢ nhiing noi tranh duoc hda hoan

va nudc.
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T4t ca cdc chd d€ hoa chat phéng xa, ké ca trong thoi gian
ng;fm can dugc dan nhan canh bao cd biéu tugng birc xa ion hoa va
chit “phéng xa - radioactivity”. Viéc xac dinh dong vi cling nhu
tén ctia nguoi sit dung va ngay cting can dugc ghi rd rang.

Ao blouse lam thi nghiém can dugc dé trong phong, phai phu
kin nguoi va dong khuy. Ban thi nghiém phai dwoc phu khan
nhya va danh dau bang bang dinh ky hiéu phéng xa, tén chat
phong xa va tén nguoi thao tac.

Néu bi dut tay, khong duwoc lam viéc véi chat phong xa, ngay
ca khi da bang kin vét dut.

Dung gang tay khi thao tac véi cac chat phong xa, ludn kiém
tra gang tay.

Phai thao tac véi chat phong xa trong ta hut.

Can deo mat na khi can thiét.

Moi thao tac voi chat phong xa phai dugce thuc hién trong mot
khay riéng va 16t gidy hap phu. Vat liéu thai chita chat phong xa
khi van chuyén ra khoi phong thi nghiém can dé trong thung kin
va chi khi chéc chan can thiét (chang han, van chuyén tir noi lam
thi nghiém dén noi dinh lwgng dong vi).

Cat ngay cac dung dich stock chat phéng xa vao ta chira sau
khi lam xong.

Khi ra khoi phong thi nghiém, phai d€ lai ao blouse, kiém tra
co thé xem c6 nhiém xa khong bang thiét bi kiém tra. Ria tay sach,
chu y t6i mong tay.

Do thuy tinh dwgc sit dung cd tiép xtc véi chat phdng xa phai
duoc d€ 6 khay nhua c6 danh dau va cach biét v6i cac do thuay
tinh khac.

Mau nhiém xa can duoc cat gitr va danh dau nhan phéng xa.

Cac d6 vat nhiém xa, nhu bé mit ban lam thi nghiém, giay,
coc thi nghiém dung mot lan, ging tay dung mot lan, dng dung
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mau phai duoc d€ trong thung rac thich hop. Rac c6 phéng xa
phai duoc dua di theo huéng dan cta nguoi phu trach.

Xac dinh dang biic xa ma ddng vi da st dung. Tia a chtra
nhan heli, c6 d¢ tham nhap thap (vai mm) va khong nguy hiém
khi ¢ bén ngoai, nhung néu dugc dwa vao co thé, chiing tré nén
rat nguy hiém vi nhan heli 1a yéu t6 ion hda. Tia f chira cac dién
ttr, ching c6 do tham nhap khoang 100 mm. Tia [J tuwong tur cac tia
X va vi thé c6 do tham nhap kha rong. Can tu bao vé béng cach
dat tdam nhua day 5 mm, vudng goc gitta nguoi va ngudn birc xa.

Can vé sinh tu hat va hop gang. Kiém tra sw nhiém xa 6 khu
vue lam viéc.

Réc phong xa can duoc viet bo nhanh hodc gitt dén khi phan
ra da. Can dan nhan tén dong vi, hoat tinh, luong (th€ tich), ngay

hoa tan va ngay bo di.
Li-|
=
Lo

Chét doc strc khoe Chét d& chay Chét &n mon Chét doc

moi trwong

)

Noi nguy hiém vé dién Khong phai Noi gitr Noi c6 binh
voi nwéc udng hoéa chat déc chira chay

@

Noi c6 tac nhan Noi cim Itra Noi c6 chét phéng xa  Léi thoat hiém
nguy hiém sinh hoc
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1.7. Mot sb cach xir Ii thong thuong trong khi lam thi nghiém

Khi axit dam dac (axit sunfuric, axit nitric ...) roi 1én da phai
rita ngay chd bi bong bang tia nuéc manh trong vong 3 dén 5
phtt, 6 thé trung hoa luong con dinh lai trén da bang dung dich
Na2COs 2%, sau d6 dung bang tdim dung dich tanin trong ruwou
hodc dung dich thudc tim (KMnOs) 3% bdi nhe 1én vét bong. Néu
bi bong boi kieém ddc thi tién hanh ctu chiva bude dau nhu trén c6
thé trung hoa liong con lai bang dung dich axit axetic 2%.

- Néu nudt phai: stic miéng va cd hong, néu khong nén mura,
cho udng that nhiéu nwdc hodc stta. D61 véi nguoi bi bat tinh
khong cho bat ky thic uéng nao vao miéng. Khong gay non trir
mot s treong hop dwoc hudng dan riéng. Goi ngay bac si hay
dua dén co so y té gan nhat.

- Néu hit phai: can di chuyén nguoi bi nan dén noi thoang
mat, ndi long quan do. Néu ngung thd, ho hap nhan tao, néu tho
kho dua dén cac co so 'y té gan nhat.

- Khi bi axit hodc kiém bin vao mit, phai rtra mét bang nhiéu
nudc it nhat khoang 15 phut cho t6i khi sach hoa chat, thinh thoang
nang 1én va ha mi mat xudng, sau d6 phai dén ngay bénh vién.

Khi bi bong boi cac vat nong (thuy tinh, kim loai ...) thi dau
tién phai boi dung dich tanin trong ruou hodc dung dich thudc tim
rdi bdi md chong bong.

Khi bi bong bang photpho thi phai bdi dung dich d6ng sunfat
2% vao.

Khi bi ngd ddc clo, brom, hidro sunfua, cacbon oxit can dwa
ngay ngudi bi nan ra chd khong khi trong lanh.

Néu bi ngd ddc boi cac chat asen, thiy ngan cling nhu cac mudi
xianua can phai nhanh chéng duwa nguoi bi nan dén co sd y té.

Khi bi dit tay do dao hay manh thuy tinh can lau sach mau,

bdi thudc sat trung (con hay dung dich thudc tim loang), sau doé
ca&m méu bang dung dich FeCls rdi bang lai.
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Khi quan 4o dang méc trén nguoi bi chdy moét dién tich 16n thi
tuyét doi khong dugc chay ra chd gio, phai nam xudng dat, lan.
Truong hop chay trén dién tich bé thi dung khan lau, dung nwéc
hodc bat ky mot phuong tién nao thich hop dé dap tat chd chay,
tuyét doi khong dung binh chita chay (thuong la chita CO2) dé
phun vao nguoi dang bi chay quan do, ma phai dung nuwdc doi
hay triim kin bang chan.
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CHUONG 2

DUNG CU, THIET BI
TRONG PHONG THi NGHIEM

2.1. Dung cu thuong diing
2.1.1. Dung cu thuay tinh khéng chia d¢

6ng nghiém: dugc st dung dé€ lam nhing thi nghiém voéi
luong nho hda chat. Khi lam thi nghiém lwong hda chat chi 1ay 1/4
dung tich cua 6ng nghiém.

Trong phong thi nghiém thuong duing gid bang g6 d€ dat cac
ong nghiém.

Céc: lam bang thuy tinh chiu nhiét va thuong c6 hai dang la
coc c6 mo (Becher) va khong c6 mo. Khi dun néng phai dun cdc
thuy tinh qua ludi amidng hodc trén bép cach thuy.

Binh tam giac: dugc sit dung rong rai trong cac thi nghiém
phan tich d€ chuan do, nguoi ta dun binh nén trén bép cach thay.

Phéu lgc: dung dé loc va rét chat long. Khi l1am viéc can dat
phéu trén chiéc vong cdp vao gia d&. Chu y khong d€ than phéu
dinh sat vao ¢d binh vi sé kho rét do 4p suat trong binh tang lén.
Do d6 can tao ra mét khe ho gitra phéu va cO binh.

Binh cdu: c6 hai loai binh cu la day bang va day tron, cd binh
co thé nge“'m hoac dai, rong hoac hep. Cac binh day bf?mg dwoc
dung dé€ pha dung dich, dun néng cac chat 1ong hodc con dung dé
lam binh rtra.
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6ng nhé giot: dung cho nhiing thi nghiém can thém vao hon
hop phan tng ting luong nho hodc ting giot chat long. Cé nhiéu
loai 6ng nho giot nhu 6ng nho giot ¢ ranh thuy tinh, 6ng nho giot
c6 ndt gan véi mot pipet va qua bop cao su.

2.1.2. Dung cu thuay tinh c6 chia d¢

6ng dong: 1a dung cu thuy tinh c6 thanh day va c6 nhiing
vach chia ¢ thanh ngoai d€ chi thé tich. Ching c¢6 dung tich rat
khac nhau tir 5ml dén 100ml va 16n hon.

Pipet: dung dé€1ay mot thé tich chat 1ong nhat dinh

Buret: duoc dung dé chudn d9, d€ do nhiing thé tich chinh
xac... Buret la mot 6ng thuy tinh dau dudi nho hon va c6 khoa.

Binh dinh mtc: d€ pha nhitng dung dich ¢6 ndong d6 xac dinh
hodc d€ dong mot thé tich chat 1ong that chinh xac. Thuong dung
binh dinh mttc c6 thé tich 10, 25, 50, 100, 250, 500, 1000ml.

2.1.3. Cac dung cu thuy tinh c6 cong dung dac biét

6ng sinh han: dung dé¢ ngung tu cac chat léng dé bay hoi
trong cac qua trinh phan ting (loai sinh han ty hoi luu), chung cat
(1dy chat 16ng dé bay hoi hon).

Phéu chiét: dung d€ tach roi cac chat khong tan vao nhau &
dang 16ng hogc 18y chat 1ong khoi chat ran c6 kich thudc 1om.

Phéu lgc chan khong: dung dé€ loc nhanh cac hé 16ng - ran.
Thuong bod phéu loc chan khong di kém véi mot hé théng bom
chan khong.

Phéu loc thuong: c6 tac dung tach roi hé ran - 16ng.
2.1.4. M6t s6 dung cu khac
Chay c6i sit: dung dé nghién cac mau.
Chén str: dung dé€ dung cdc mau dem nung, sy & nhiét do

cao (dén 1200°C)
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Kep: c6 thé lam bang kim loai hodc gb, dung dé kep &ng
nghiém, kep chén nung...

Binh tia: c6 thé lam bang nhyra hodc thuy tinh, tac dung dé
rira cac két tua bam trén dung cu thi nghiém.

Pén con: dung d€ dun néng trong cac thi nghiém cin nhiét
do cao.

Micro pipet: ¢ hai loai la don kénh va da kénh dung d€ lay
chinh xac mét lwong rat nho chat 1ong.

2.2. Céc thiét bi do ludng trong nghién ciu sinh Iy hoc thuc vat
2.2.1. Can dién

Can la mot dung cu quan trong trong phong thi nghiém phan
tich dung d€ xac dinh khoi luong chat nay hay chat khac. Thuong
dung hai loai can dién: can ky thuat (sai s6 102g), can phan tich
(sai s6 10g).

Hinh 2.1. Can phan tich Hinh 2.2. Can ky thuat
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Nhiing quy tdc khi st dung can dién:

- Kiém tra trang thai can bang ctia can va dia can.

- Chu y gidi han t6i da ctia can.

- Khi can hoda chat, chat long, chat hat &m phai d€ trong coc,
chén thay tinh dé€ can.

- Khong dwoc bat quat khi can, can phai duoc dat trén vi tri
viing chac dé két qua chinh xac.

- Khi can xong phai lau chui sach va kho, can phai duoc bao
vé trong diéu kién d¢ dm thap dé tranh hong mach dién tu.

2.2.2. May do dién tich 1a

Hinh 2.3. May do dién tich 1a AM200-001 (ADC - Anh, 2003)

Mot s6ddc diém ciia mdy:

May do dua trén nguyén tac quét hong ngoai cho do chinh
xac cao, d¢ phan giai man hinh 50% diém/inch. Mdy nho gon cho
phép phan tich trén thuc dia mot cach dé dang.

Céc thong sd dugc hién thi trén man hinh: chiéu dai, chiéu rong,
dién tich 14, dién tich trung binh. C6 cong giao dién RS232 cho phép
két ndi v6éi mdy tinh va chuyén dit liéu sang may tinh dé dang.
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Thao tdc do:

May c6 4 nat mém diéu khién thuén tién, chitc nang cta cac
nut teong tng voi cac hién thi 6 4 gdc cia man hinh LCD.

Budc 1: An ntit mé ngudn dé€ mé may (git trong vong 2 gidy),
tiép tuc an nut nay mot lan nita sau d6 man hinh LCD xuét hién
cac hién thi twong ting cac ntt, ltic nay ta cé thé bat dau quét 1a.

Bugc 2: Chon 1a d€ do (1a can dwoc lau kho khong dé bun dat
bam vao), sau do ddt 14 dwdi 16p béng kinh trén may.

Buoc 3: Dat chudt 1én trén mat d€ quét sao cho khdp véi thanh
truot va chom tir mép cta 14. Bat ddu quét ta dn nut Start trén
chudt roi di chudt truegt doc theo thanh truot dén hét phan cua 14,
khi d¢ ta lai an nat Start két thic quét, luc nay két qua duoc hién
thi trén man hinh.

Chii y:

Khi do xong phai vé sinh may sach sé dac biét la 16p bong
kinh. Khéng duoc lam xwdc hay lam ban 16p béng kinh vi anh
huong téi d¢ chinh xac két qua do.

Ung dung trong sinh 1y hoc thuc vit:

Thong qua viéc do dién tich 1a c6 thé danh gia mic do sinh
trudng bo 13, hoat dong quang hop, tiém nang nang suat, anh huong
clia mdi treong song toi b 14 ndi riéng va cay trong ndi chung.

2.2.3. May do huynh quang diép luc

M@t s6'dic diém ciia mdy:

May gom than may va dau do véi kich thudc gon nhe cho
phép thao tdc véi cdc mau ngoai thue dia thuan tién. May duoc
cung cap anh sang bang dén Halogel 35W, anh séng diéu bién.
May st dung dau do PIN photodiode véi kinh loc 700nm.

May do cac thong so:

+ Fo xac dinh huynh quang diép luc khi Qa bi oxi hoa hoan toan.
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+ Fm xdc dinh lvgng huynh quang cuec dai.

+ Fym hiéu suat quang hop cta PSII (hé thong anh sang II).

Hinh 2.4. May do huynh quang diép luc OSI 30 (ADC - Anh, 2003)

Thao tac do:

Bué6c 1: Chon mau do, lau sach va kho mau (khong duoc dé
ton thuong mau). Sau d6 dung kep phan tich kep mau (phai déng
“ctrta chép” cta kep lai). Thoi gian kep tuy thudc tirmg loai mau
dao dong tir 5 -15 phat.

Bugc 2: Khi mau kep duwgc mé bang cach bat nut mé ngudn &
bén trai than mdy, an Mode man hinh sé xuat hién cac thong s6
ma may do duoc.

Buéc 3: Mau do du thoi gian u tdi, ta dwa dau do vao kep rdi
rat “ctra chép” ctia kep ra. Do mau bang cach dn ntat Mode trén
than may hoac an nut trén dau do, két qua do duoc hién thi trén
man hinh.

Tuwong tw nhu vay ta do cac mau tiép theo, khi do xong tat
may bang cong tac & bén trai than may.
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Chii ¥

+ Thoi gian G t6i phai du d€ cac trung tam phan tng trd vé
trang thai mé hoan toan. D&i véi mdi loai cay trong trudce khi xac
dinh huynh quang diép luc cua la can tién hanh xac dinh thoi gian
dé trung tam phan ting mo hoan toan (Bang cach kep kiém tra & cac
thoi gian khac nhau dé xac dinh thoi gian kep t61 thich hop nhat).

+ Khi do xong thdo pin va lau chui vé sinh may sach sé.
Ung dung trong sinh 1y hoc thic vit:

Thiét bi do huynh quang dié€p luc la thiét bi chuyén dung hién
nay cho nghién cttu sinh ly hoc thuc vat.

+ Thong qua viéc xac dinh huynh quang diép luc, cho phép
xéac dinh duwoc tinh trang hién tai ctia sac t6 cay trong qua d6 diéu

chinh ch& d6 cham soc hop ly.

+ Nghién cttu phat hién sy anh huong cta cac yéu t& moi
treong lén bo mdy quang hop cua cay.

+ Danh gid mitc 46 anh hudéng ctia cac chat gay 6 nhiém moi
treong nhu: NO, Os, SOz va sy thay d6i cua khi hau dén bd may
quang hop cta thuc vat.

+ Nghién cttu kha nang chong chiu va kha nang thich nghi
cua thyce vat véi cac diéu kién ctia moi trueong.
2.2.4. My quang phd it ngoai kha kién

M@t s6'dic diém ciia mdy:

May 2 chum tia dugc cung cap boi hai loai den Deuterium va
Halogen (50W), khoang budc song c6 thé do duoc 190nm - 1100nm.

Hé thong duoc diéu khién b::fmg hé diéu hanh Windows NT 4.0.
- May cung mot ltc ¢6 thé vira do vira xtr ly s6 liéu va mot s6

chttc nang khac.
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- Ché d6 trac quang: budc séng don, nhidu budc séng (mot bo
c6 1, 2 hodc 3 budc séng), sd lwgng pho (peak, 16n nhat, nho nhat,
vung... cho khoang phd dac trung). Hiéu chinh trong luwgng, hiéu
chinh hé s6 pha loang, st dung hiéu chinh cac hé s6 khac.

May cho phép do budc song don hodc doi, in két qua pho do.

¥
il

Hinh 2.5. May quang phé tir ngoai kha kién UV2450
(SHIMADZU - NHAT BAN, 2003)

Thao tdc do:
Buéc 1: Vao chrong trinh
1. bam bao may UV da duwoc bat dién.

2. Khéi dong may tinh, nhap dup vao biéu tuong UVProbe
trén man hinh dé€ vao chuwong trinh.

Buéc 2: Chon ché' dd do

Kich chudt vao cac biéu tuong trwong ting trén thanh cong cu.
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md ra mot cra s6 cho ta ddt thong s6. Moi ché do ¢ ctra sd
method khac nhau.

- Cai ddt budc song, dai budc song, s6 lan lap lai, thoi gian
hién két qua ¢ cac ché d6 do khac nhau. Transmittance (truyén
qua) - thwong chon khi mau dang ban méng; Absorbance (hap
thu) - thong dung véi hdu hét cdc mau; Energy (nang luong) -
thuong chon ché do nay dé kiém tra ndng luong den;
Reflectance (phan xa) - néu chon ché do nay can lap thém bo
phu kién do phan xa.

Tién hanh phép do:

100 Auto Zerul QBaselinel 3% Go To WLl § Start | ‘@@Disconnecl
|

- Dam bao trong budng mau khong dat gi

- Kich chudt vao ntt Go To WL d& chon budc séng ma mau
phan tich hdp thu cyc dai.

- Kich chugt vao niit Auto Zero hiéu chinh may

- Kich chu¢t vao nat Baseline va cho may quét dé chuan lai
duong nén.

- Dt cuvet dung mau trang (Blank) vao khay phia trong c6 chiim
tia so sanh di qua, dt cuvet dung mau can do (Sample) vao khay phia
ngoai. Sau d6 kich chudt vao nit Start d& may bat dau quét.

- Két qua do duwoc hién thi trén man hinh, ta ¢ thé xtr ly két
qua, 18y d6 thi mau...

Chil

- Day la thiét bi quang phd nén can: tranh cho may khong bi
bui (dung vai che bui khi khong st dung), khong dat may noi bi
rung hay c¢6 d6 am cao, dién ap cdp cho may phai 6n dinh (nén sw
dung 6n ap).
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- Bat va d€ may on dinh it nhat 15 phut trude khi bude vao
phép phan tich.

- Thot khoi phan mém UV Probe truedc khi tat may UV
- Sau khi tat mdy, cho t6i thidu 10 phat méi bat trd lai.
Ung dung trong sinh ly hoc thuc vét:

- Dung dé dinh lwgng cac chat c6 phan tng mau véi budc
song hap thu dac trung.

- Xac dinh hoat do mot s6 enzym.

2.2.5. Hé théng cat dam

Hinh 2.6. Hé théng cat dam (Bd nung DK6, May chwng cat UDK-140)
(Velp - Italy, 2005)
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Mgt s ddc diéim ciia hé thong:
Hé thong cat dam gdm bd cong pha mau va may chung cat.
* B cong pha mau

Bo cong pha mau hoat dong dwa trén nguyén tic nung mau
bé’mg nhiét ¢ bo sung mot s6 chat phu gia xtc tdc qua trinh
nhanh hon.

Bo6 cong pha mau Model DK6 diéu khién nhiét dd dién tk véi
khoang diéu khién 100 - 450°C, khong truyén nhiét ra moi truong
xung quanh. Thoi gian gia nhiét nhanh 30 - 40 phat, ¢d hé thong
bao vé khi nhiét do qua cao.

Hé thong di kém bo cong pha mau la ta hat duoc lam bang
inox phu son tranh &n mon hoa chat, c¢6 kha nang chita dung dich
dé trung hoa va thu hoi ngung tu.

* May chung cat

May tu dong pha cat bao gom: pha loang mau, thém sut, cat,
hut xa dung dich trong ong.

M4y c6 béo hiéu khi thudc thir sdn sang, bom hoa chat dat do
chinh xac cao, c6 hé thong an toan bao vé nguoi st dung. Co6 thé

cat theo toc d¢ nhanh hay cham.
Chtic ndng ctia may chung cat UDK-140:

- Puoc dung d€ phan doan cac chat ran hodc long khong hoa
tan trong nudc theo dinh luat Dalton vé ap suét ting phan trong
mot hon hop khi. N6 ciing duoc dung dé xac dinh lwgng nito va
protein trong thuc phdm theo phuwong phap rat phd bién la
phuong phap Kjeldahl.

- Thoi gian chung cat tuy thudc vao tling loai mau, cé thé 1a
vai phat d6i véi xac dinh protein nhung c6 thé téi vai chuc phat
doi véi axit bay hoi trong thuc pham.
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Thao tdc do:

* Hudng dan st dung bo nung DK6

+ Phim SET: nhan lién tiép phim nay man hinh sé hién nhiét
do, thoi gian duy tri ¢ nhiét d¢ do ctia 4 dai nhiét (RAMP)

+ Phim —: d€ di chuyén con tro. Khi con tro dang nhap nhdy
& bén dudi chir s8 nao ta cd thé dung phim T dé thay ddi gia tri
cua no.

+ Phim T: nhan phim nay d€ thay d6i gia tri nhiét do, thoi
gian, trang thai kich hoat A caia RAMP la 0 (khong kich hoat) hay
1 (kich hoat).

+ Phim J: nhan phim nay d€ xac nhén sau khi dat lai nhiét d9,
thoi gian.

+ Phim START: nhan phim nay den chi thi sé sang va may bét
dau nang nhiét theo ché& d¢ ta da dat. May sé phat tiéng bip dé bao
hiéu khi két thic qua trinh nang nhiét.

Chii y:

Khi mdy dang nang nhiét khong nén thay doi lai thong so,
khong nén tat dot ngot.

bat nhiét d6 6 RAMP sau 16n hon RAMP trudc, néu khong
mdy sé bao 16i.

May sé chay theo chuwong trinh nhiét d¢ ctua lan truede néu ta
an START va khong thay doi gi.

Néu can huy bo chu trinh dang chay, nhan dong thoi 2 phim
1 va J (chi ding Iénh nay khi thit cén thiét).

* Hudng dan st dung may chung cat UDK-140

+ Phim SET: d€ chon chuong trinh chay, bam phim nay con s&
chi chwong trinh sé nhap nhdy, sau d6 ta baAm cac phim 1| d€ chon
chuong trinh can chay. C6 tat ca 20 chuong trinh.
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+ Phim J: bAm phim nay lién tiép d€ xem cac thong s6 da dat
ctua chuwong trinh (nhiét do chung, thoi gian chung, lwong hoa chat
s€ cong thém vao binh chung...). Sau khi cudn qua hét cac thong sd
cua chuong trinh sé co tiéng bip phat ra va trd vé menu chinh. Ta
c6 thé két hop voéi cac phim mii tén lén xudéng dé€ thay doi cac
thong sd cua chwong trinh hién tai.

+Phim 1]: d€ tang/giam gia tri thong s6. Néu bam dong thoi 2
phim nay mdy sé dirng qua trinh chung mot cach titc thoi va cho
ta tién hanh mot chu trinh chung mdi.

+Phim START: bdm phim nay mdy sé tién hanh chu trinh chung.

+ Phim STOP: bdm phim nay dé€ diing chu trinh chung. Néu
phim nay dwoc bam trong khi may dang hut dung dich ho trg chu
trinh chung sé ditng va quay vé trang thai “Ready” ban dau. Néu
phim nay duogc bam trong khi may dang tién hanh cac cong doan
khac cua chuong trinh thi cong doan d6 sé tam ding va chi tiép
tuc khi ta bam phim START.

+ C4c deén chi thi: dén Ready sdng bao hiéu may da san sang,
mot trong cac den H2O, NaOH, H3BOs sang bdo hiéu dung dich
twong ung khong du, can do6 thém.

Chii y:

+Yéu cau vé dién nguodn: dién ap 230V, dong t6i thiéu 16A.
+ Dong nwdc lam mat: khoang 10 lit/phut.

+Hoa chat h tro: NaOH 32-35%, HsBOs 4%.

Quy trinh chung thong thuong;:

- Dt 6ng chung dai, chwa dung mau vao vi tri bén trai.

- Dat 6ng thu san phdm vao vi tri bén phai.

- Bat cong tit dién trén mit may.

- M& nuede lam mat.
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- Khi dén chi thi Ready, thay 6ng chung khong mau bang 6ng
chung c6 mau.

- Bam phim Set r6i két hgp v6i cac phim 1| dé€ chon chuong
trinh chung va dat lai thong s6 néu can thiét.

- BAm phim START dé€ tién hanh chung twe dong. Sau khi
chung xong may sé phat tiéng bip d€ bao hiéu. Nhac binh dung
san pham thu ra va thay bang binh méi.

- Tién hanh chung twong tw véi cdc mau khéc.
- Tat may: ngét nude lam mat, tit dién.

- Mau sau khi chung xong mang di chuan do.
So do phan tich nito hitu co dién hinh:

1. Nghién va tron déu mau

. Can mau

. Chuyén mau vao dng nung

. Cong thém axit hay mudi vao 6ng nung
Cong thém chat xtic tdc néu can

Dat cac ong nung lén bo nung DK6

Tién hanh khoang hod mau (nung d€ vd co hoa mau)

Ha nhiét 6ng nung (v€ khoang 50 - 60°C )

© ® N Uk WP

bat dng nung nay lén bd chung UDK-140
10. Tiénh hanh chung mau

11. Chuéan d¢ san pham thu dwoc

12. Tinh toan két qua.

Ung dung trong sinh Iy hoc thuc vit: Xac dinh ham lwong nito
tong s6 trong mau thuc vat, trong dat.
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2.2.6. May do cueong d6 quang hop

Hinh 2.7. May do cwéng dé quang hop PP SYSTEM TPS-2 (My, 2011)

Mot s6ddc diém ciia mdy:

May gom hai by phan chinh la than may va budng do. May st
dung pin 12V c¢6 thé sac lai, dung lién tuc dugc 8h. May c6 trong
lwong 5kg, co tai deo thuan tién cho viéc do mau ngoai thuee dia.

May luu trit dugce nhi€u két qua do va c6 cong R232 két noi
véi may tinh dé€'1ay dit liéu.
Thao tic do:

Két ndi dau do thu tin hiéu vao chan PLC, két n6i dau khi vao
cua dau do (ky hiéu la A trén dau do) vao cong PCL A trén may
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do. Két ndi dau khi ra cua dau do (ky hiéu la R trén dau do) vao
cong PCL R trén may do.

Bat dau mdy do lén man hinh, vao khoi dong, sau d6 hién ra
man hinh chinh cac lya chon tuong tng cac phim chon ttr 1 - 6:

1REC 2CAL 3DMP

4CLR  5CLK 6DIAG

Trong do:

+ REC: dung dé thiét 1ap phép do va tién hanh phép do.

+ CAL: dung d€ chudn dong khi trong may (chi thwc hién theo
huéng dan triee tiép ctia nha san xuat).

+ DMP: dung dé xem cac thong sd va két qua da luu vao bo
nhd may.

+ CLR: dung d€ xoa toan bd dit liéu trong bd nhé may.

+ CLK: dung d¢€ cai dat thoi gian.

+ DIAG: dung d€ kiém tra mdy (chi thuec hién theo huéng dan
tryee ti€p cua nha san xuat).

* Lwa chon REC: thiét lap phép do va tién hanh phép do

- Ttr man hinh chinh ta nhan 1 d€ chon ché d6 REC sé hién ra:
Menu 1 ¢6 cac thong so:

SET PCL 1: BROAD
2: UNIVERSAL

Nhén nat
1 Chon 1 néu st dung dau do PLC4 (B) (& day ta chon 1 vi dung dau
do PLC4)
2 Chon 2 néu str dung dau do PLC (U) hodc PLC2 (U)

- Sau khi chon xong dau do may sé hién ra Menu 2:
1REC:M 2INT:0
FLOW:300
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Nhan nat

1

Nhan nut 1 dé chuyén ti» ché do tw déng (A) va bang tay (M) ghi
sb liéu.

Nhan nut 2 dé thiét 1ap khodng thoi gian ghi sb liéu & ché do tw
déng. Néu ché dd tw dong ghi (A) dwoc chon, nhan nat 2 (INT) dé
thiét 1ap khoang ghi (tlr 1-250 phat). Néu ché do ghi bing tay (M)
dwoc chon, 2INT dwoc thiét 1ap 1a 0 pht.

Dong khi 300ccmin dwgc thiét lap mac dinh khong thé thay

doi gia tri.

- Nhan nut Y d€ chuyén sang Menu 3, chon ngudn sang va
thiét 1ap dién tich la:

1: LIGHT = SUN (hodc ngudn sang mat troi/den LED)

2: LEAF AREA =25

Nhén nat

1

Chuyén gitra nguén sang mat troi hodc dén LED.

2

Thiét lap dién tich 1a (cmz), dién tich 1a phu thudéc vao cuvet
trén dau do

+ PLC4 (B) Broad Leaf Cuvette: 2.5cm?
+ PLC2 (U) Universal Leaf Cuvette: 4.5cm?
+ PCL (U) Universal Leaf Cuvette: 10.35cm?

- Nhan nat Y d€ chuyén sang Menu 4, chon 6 nhé:

1P:01 R:01

FREE RECORDS 820

Nhén nat

1

Thiét 1ap & nhé dé xac dinh dia chi nh¢. Dé thay dbi ta nhan
nat 1 va nhap cac sb tr 1 - 99

R twong &ng v&i cac ngan nhé con tréng cta 6 nhé. N6 sé
thiét 1ap vé 1 khi 6 nhé bj thay ddi va tang 1én gia tri Ién nhat la
89. N6 sé tuan hoan lai 1 sau khi ngan nhé 89 duorc lwu.
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FREE RECORDS la s ngan nhé ¢6 thé nhé trude khi bd nhé
ddy. S6 ngan nhd 16n nhat c6 thé nhé la 820.

- Nhan nat Y dé€ chuyén sang ché' do do.

May sé tu dong Warmup, hé thong khong dat t6i nhiét d6 van
hanh (55°C) thi man hinh sé hién thi:

WARM UP DELAY
47.7C dT=10
Sau khi Warmup xong may sé chuyén sang ché d¢ do, man
hinh sé hién thi so liéu:
Cnnnn +/-nnn Qnnnn

Hnn.n +/-nn.n Tnn.n

Dong trén
C Néng d6 dong CO, so sanh (ppm). Range: 0000-9999
+/-nnn Sw sai khac ndng dd CO, (ppm). Pay 1a sy khac nhau ndng do
CO, gilra khi vao cuvet (dong so sanh) va dong khi d&i cuvet
(dong phan tich)
Q PAR (umol m? s™). Dai: 0000-2500. Néu dén LED dwoc chon,
Q la gia tri cwong d6 dén LED
Dong duéi
H Néng dé hoi nwéc so sanh (mb). Dai: 00.0 - 75.0
+/-nnn Sw sai khac ndéng do H,O (mb). Pay la sw sai khac néng do hoi
nwéc cla khi vao cuvet va dong khi ra khoi cuvet.
T Nhiét do cuvet (°C)

bé xem cac du liéu tinh toan tir cac thong sd do ta nhan
nut 4/X:

Enn.nn Gnnnn Tnn

A+/-nn.n Clnnnn
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Dong trén

E Téc do thoat hoi nwéc (Transporation) (mmol m?s™)
G D6 mé cuia khi khdng (Stomatal conductance) (mmol m2s™)
T Nhiét do la
Dong dwéi
A Cuwong dd cguang hop (Assimilation ‘net photosynthetic’ rate)
(Mmol coz/m?s)
Cl Néng d& CO; trong gian bao (Intercellular CO, concentration)

(umol mol'1)

Trong qua trinh do ta cé thé sit dung cac phim sau:

Nut nhén

R Lwu di¥ liéu do

1 Chuyén sang loai ghi (béng tay hodc tw dong). Dé tré lai ché do
do nhan natY

2 Thay ddi loai anh sang st dung. D& tré lai ché d6 do nhan nat Y

3 Thay dbi & nhé. Dé tré lai ché d6 do nhan nat Y

4/X Chuyén gitra ché do tinh toan va ché do do

Y Thiét 1ap didu khién CO,, H,O va LED

N Tré lai Menu’ chinh. Sau khi do xong nén quay lai menu chinh
sau d6 ma¢i tat may.

* Piéu khién CO2, H20 va dén LED
Tt man hinh ¢ trang thai do ta nhan phim Y va mot menu
diéu khién sé hién thi:
CONTROL SETTINGS
1CO2 2H0 3LED
- biéu khién CO:
Nhan ntt 1 dé chon diéu khién COz, man hinh hién thi:
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CO:2 STEP n (MAX = 6)
N = CHANGE Y = OK

biéu khién COz ¢ thé duogc cai dat qua 6 budc, ta c6 thé chon
tte 1 dén 6. Bang dudi day chi gia tri CO2 qua ting budc:

Budc Nong d6 CO2 (% cla méi trudng)
6 100
5 75
4 60
3 45
2 25
1 0

Nhan phim N dé€ chuyén sang cac budc. Néu bude 6 duoc
chon dong khi vao sé khong bi hap thu CO:z va nong d¢ CO: khi
vao bang nong d6 CO2 mdi truong. Néu budc 5 duge chon, dong
khi vao sé bi hdp thu mot phan va bang xap xi 75% nong do CO2
moi treong.

Nhan phim Y d¢€ tro vé ché do do.

- biéu khién H0

Nhan phim 2 d€ chon diéu khién H20 va man hinh hién thi
menu:

F20 STEP n (MAX = 4)
N =CHANGE Y =0OK

biéu khién H20 c6 thé duoc thiét 1ap qua 4 budc. Bang dudi
sé mo ta tirng budc:

Budéc Néng d6 H,0 (% clia méi trwdng)
4 100
3 80
2 60
1 35
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Nhan phim N dé€ thay doi cac bude. Néu bude 4 dugce chon sé
khong c6 H2O dugc hap thu va ndng d6 hoi nude khi vao bang ndng
dd hoi nude ctia moi truong. Néu bude 2 duoc chon, nong do hoi
nudc ctia khi vao bang xap xi 60% ndng d6 H20 ctia mdi truong.

- biéu khién ngudn sang (st dung cho ngudn sang LED)

Nhan phim 3 d€ chon diéu khién cuong d¢ sang.

LED LEVEL n = xxxx
PRESS 0-9 ORY

n Sé cwdng do (0-9) gia tri nay dwoc cai dat trén modul dén LED

XXXX Cwong dd anh sang (PAR) (umol m'2s'1)

* DMP (Dump/Transfer) xem két qua luu
Tt man hinh chinh ta chon phim 3 (3DMP) d€ xem két qua

hodc truyén két qua da luu, man hinh hién thi Menu:
1: SCREEN DISPLAY
2: DATA DUMP

- SCREEN DUMP: chon phim 1 d€ xem dit liéu trén man hinh
mady, man hinh hién thi Menu:
PLOT 01 REC 01
23-07 12:19
Man hinh hién thi s6 6 nhg, s6 th ty dit liéu luu, ngay thang
thoi gian do
Dbé xem két qua do tuong ting véi s6 6 nhd va so thit tu luu ta
nhan phim 7. D€ xem két qua tinh toan tuong tng ta lai nhan
phim 7. Nhan phim Y d€ xem cac két qua do tiép theo da luu vao
trong may.
Chii y:
Kiém tra cac cot hap phu xem da chuyén mau chua, d6i voi

cot hap phu CO: thi chuyén tir mau xanh sang mau cam, doi voi
cot hap thu H20 thi chuyén tir mau cam sang mau xanh.
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Trong khi do ta nén d€ may on dinh cac thong sd vao rdi méi
luu lai két qua do.

Ung dung trong sinh 1y hoc thc vit: Dung dé xdc dinh/ do:

- Cuong do quang hop

- B9 mé cua khi khong

- Nhiét do 1a

- Toc do6 thoat hoi nudc

- Nong d6 CO: trong gian bao

2.2.7. May do ham lwong diép luc

Hinh 2.8. May do ham lwong diép luc SPAD-502
(Minolta - Nhat Ban, 2009)

MGt s6' ddc diém ciia mady:
M4y dua trén nguyén tic do quang tai hai budc séng, do d6
xac dinh duoc ham luong diép luc tong so (diép luc a va diép luc b).

Céac phim chic nang: AVERAGE: khi an vao may kéu bip,
man hinh cho két qua gia tri trung binh ham luong diép luc cta
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cac lan do, phim DATA RECALL: goi lai s6 liéu ctia phép do, ting
vdisdn =1, 2 3... trén man hinh, phim DATA DELETE: x6a mét
s0 liéu cua phép do, phim ALL DATA CLEAR: x6a toan bd so liéu
cua phép do.

Vo thiét bi dugc thiét ké chdng tham nudc, may gon nhe cho
phép ta tién hanh ngoai thuc dia dé dang, do chinh xdac cao.

Kich thuéc: mau do cé duwong kinh 1em.

Thao tdc do:

Buoc 1: Xoay nut Power mé nguon lén phia ON d€ mo may

Luwu y: Sau khi m& ngudn mau chua dugce dit vao kep ma
dung ngon cai va ngon tré tay phai dwa kep vao trang thai dong -
hoat dong, gitt khoang 3-5 gidy cho dén khi nghe tiéng kéu bip la
may da khoi dong xong.

May khoi dong xong, trén man hinh xuat hién hai dong: n =0
(thé hién sO tht tw cua phép do), va hang dudi la - - - (3 gach
ngang - thé hién két qua do, don vi may la SPAD)

Budc 2: Chon mau do r6i lau sach va kho 14.

Budc 3: Dung tay trai dua mau vao kep sao cho phan mau can
do vuot qua den trén kep, tay phai dong kep, doi khoang 3-5 giay
nghe tiéng kéu bip la duoc. Két qua duoc hién thi trén man hinh.
Ct nhu vy ta kep va do cadc mau tiép theo.

Chu y:

- Khi do xong ta xoay nut Power vé OFF d¢€ tat may. Néu
khong dung mady trong thoi gian dai thi phai thdo pin ra va vé
sinh may.

LTng dung trong sinh 1y hoc thyc vit:

Thong qua thong sd do dugc cho phép danh gia tinh trang
cay trong, anh hudng ctia mdi truong... d€ cd ché do tudi tiéu,
dinh dudng va cham s6c hop ly.
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Day l1a phuong phép do truc tiép trén cdy ma khong phai ngat
la do vay rat thuan tién va khong anh huwong toi cay trong.
2.2.8. Buong khi hau nhan tao

Mot o’ ddc diém:

Hé thong c6 vo va bén trong duoc lam bang thép khong gi.
Hé thong tuan hoan khi dam bao cho nhiét d6 dong déu t6i da.
Thé tich thuc 800 lit, chiéu cao 91cm.

Buong c6 hé thdng gia nhiét qua dién trd c6 b tan nhiét bang
thép khong gi, bd diéu khién nhiét dd cho nhiét do téi 80°C, bd
diéu khién d6 am tir 10% dén 98%. Hé thong anh sang tir trén
xudng, tao do am b%\ng bd ngudn siéu am nén khong sinh nhiét
trong buodng.

Hinh 2.9. Budng khi hau nhan tao E800 (AXYOS - Australia, 2004)
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Diéu khién nhiét d6: cung cap boi hé thong phu gia nhiét va
lam lanh.

biéu khién hé théng: cung cip boi hé thong phu tao 4m va
loai &m.

Nguon sang: diéu khién bdi mot hé thong cong tic, duoc tich
hop véi cac diéu khién khac.

Thao tic s dung:

OFF: Buong khong c6 dién 4p cap cho téi bat ky hé thong phu
tro nao (ngoai trir lich va dong ho thoi gian dwoc cap boi pin trén
board mach, duoc nap boi nguodn dién chinh), man hinh tat.

IDLE: B6 diéu khién va cac hé thong phu tro ctia budng duoc
cap ngudn nhung khong thuc hién bat ky cong viéc nao.

MANUAL: Nhiét do budng sé dat va duy tri gia tri nhiét do
dat, d6 am va trang thai ngudn sang mong mudén cho dén khi
nhap gia tri méi thong qua bang diéu khién phia trude.

TIMER: Budng sé dat va duy tri gia tri nhiét do, d6 am va
trang thai ngudn sang nhu mong muon trong khi giam dan thoi
gian da dat. Khi hét thoi gian thi cac by diéu khién phu trg nhiét
dd, d6 4m va ngudn sang sé tat.

PROGRAM: Budng hoat dong theo nhiét d9, d6 &m va tinh
trang nguon sang da lwa chon trong cac budc voi mot chuong
trinh nhiéu budc.

* Cdc phim chikc nang va man hinh hién thi:

- Nguoi stt dung dé dang st dung theo so d6 Menu bang cach
dung cac phim.

- C6 5 phim chirc ndng cho phép ta truy cap tat ca cac chuc
nang. Phim chinh gitra diéu khién ngudn, xac nhan di liéu vao va
cap do Menu.

- Débat hodc tat ngudn bam va gitt phim J khoang 2 giay.
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- Phai d€'y tdi cac chi thi trén man hinh, va cac phim chi dwgc
chap nhan khi bam va gitr khoang 0,25 giay.

- Cach thay d6i cac thong so:

+ D& mod khoa cic phim, ta bam va gitt dong thoi 2 phim UP
va DOWN, khi d6 s€ c6 mot thong bao trén man hinh, va ta thuc
hién theo thong bao do.

+ Phai m¢ khoa trudce khi muon thay d6i mot thong s6 nao do.
Luc do6 con trd sé nhap nhay tai cac gia tri cho phép ta thay doi
thong so. Ta ¢ thé dich chuyén con trd sang céc vi tri thich hop

bang cach st dung phim NEXT hodc BACK.

+ Khi nguoi dung mudn truy xuat vao phan Menu tiép theo
thi can: BAm phim J va sau d6 bam NEXT, khi d6 man hinh sé
hién thi ché d6 cho phép ta nhap thong s6. Hodc ta c6 thé bam
phim NEXT vai 1an cho dén khi con tré nhap nhay xuat hién trén
man hinh, va lic d6 ta c6 thé nhap thong so.

- Cai dat thong so:

+ Truedc hét bat cong tic ngudn bang cach bam gitr phim
trong 2 gidy. Khi d6 man hinh chi thi sé xuat hién Menu chinh.

+Sau d6 bam NEXT dé vao ché' do OPERATION MANUAL.

+ R061 bam dong thoi 2 phim UP va DOWN luc d6 con tro sé
nhdp nhay cho phép ta lwa chon cac Mode khac nhau nhu:

+IDLE : ché' do nghi

+ MANUAL  :bang tay

+ TIMER : thoi gian

+ PROGRAM : chuwong trinh

Khi man hinh hién thi OPERATION TIMER, bdm phim J dé

vao ché d0 minh can lwa chon. Sau d6 bAm NEXT man hinh sé chi
thi TEMPERATURE ##.# °C.
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Bam NEXT tiép theo dé thay do6i gia tri 40 am HUMIDITY
#4.4 %R/H.

Bam NEXT tiép d€ chon bat hoic tat den LIGHTING
ON/OFF.

Bam NEXT tiép theo dé€ thay d6i vé ngay thang DATE
DD/MM/YYYY.

Luc d6 con tro sé nhap nhay dé ta nhap lai thoi gian, sau khi
nhap xong cac thong sd thi bAm phim  d€ xac nhan.

Ta can nhap chinh xac thoi gian dé cé thé chay dwoc ché do
thoi gian TIMER hodc chwong trinh PROGRAM.

Chu y:
Céc ché' d6 OPERATION MANUAL, OPERATION TIMER va
OPERATION PROGRAM ciing twong tw nhu cac budc trén.

Riéng ché’ d0 PROGRAM ta c6 thé dat dugc 4 chuwong trinh,
va toi da 12 budc chuwong trinh.

Theo cac budc chwong trinh thi nhiét do c6 thé tang dan tir
thap dén cao.

Ung dung trong sinh Iy hoc thuc vit: Budng khi hau nhéan tao
cho phép nghién ctru cac ddc tinh cua cay trong trong diéu kién vi
khi hau khac nhau. C6 thé nghién cttu kha nang nay mam cta hat
giong; anh hudng cua nhiét d9, ctia mudi, cua cac ché dé dinh
dudng vi lwgng, ctia cac chat c6 hoat tinh sinh hoc téi qua trinh
nay mam va sinh trudng mam, sinh trudng cdy con.

2.3. Cac thiét bi khac
2.3.1. Ta 4m va ta sdy
Mot s6' dic diém:
Tu say ¢ tdc dung sdy mau thi nghiém, dung cu thi nghiém.

Khoang nhiét do ctia tu sdy la 20°C - 300°C.
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T d&m co tac dung gite mau thi nghiém ¢ mot nhiét d6 nhat dinh
trong khoang thoi gian xac dinh. Ta &m ¢d vai trd quan trong trong cac

thi nghiém sinh hoc, cu thé la cac thi nghiém vé enzym. Khoang nhiét
dao dong ctia tt dm tir 20°C - 70°C.

Hinh 2.10. Ta sdy memmert Hinh 2.11. Td 4m memmert

Thao tdc s dung:

Tt m va ti sdy c6 chung cach st dung duoc diéu khién bang
hai nuat, thanh gat ¢4 tac dung diéu chinh d¢ thoang gi6 ctia ti. Ta cd
3 ché'do sit dung do6 la ché’dg theo chuong trinh thoi gian, chay theo
thoi gian hodc chay lién tuc. Muon cai dat theo chuong trinh thoi
gian thi ta gitt phim Set va an niit mé nguon roéi xoay nat nguodn dé
chon mét trong ba ché' d6 trén sau d6 nha phim Set ra va xoay num
van dén cac thong s ta mudn cai dat, viéc cai dat cac thong so nay ta
cling gitt phim Set va van num xoay d€ chon cac thong s do.

Chil :

Déi véi ti sdy khi ta sdy cac mau twoi, mau c6 dd am 16n ta
phai mé hét d6 thoang khi cua ta d€ tranh hoi nudc tu trong tu.
Sau khi s4y mau xong thi ta phai d& mot thoi gian cho tt ha vé
nhiét d6 moi trieong thi ta mdi bo mau say ra.

2.3.2. May ly tam

May ly tam la mot loai mdy duwgc sit dung nhiéu trong céc thi
nghiém sinh hoc. C6 hai loai mdy ly tam: mdy ly tam thuwong va
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méy ly tdm lanh (c&u tao tuwong tu may ly tam thuong, dwoc gan
thém hé thong lam lanh).

Thao tic s dung:

Dau tién ta cam nguodn dién vao sau d6 bat cong tac ngudn
bén phia trai ctia may. Sau d6 an ntit Open mau do d&€ mé nap
may lén dat cdc mau can ly tam vao céc vi tri d6i xting nhau (cht y
s6 lwong cadc mau ly tdm phai dat doi xiing, 6ng chita mau ly tdm
phai la 6ng chiu luc, t6t nhat la dung 6ng cua hang di kem theo
maéy). Sau d6 day ndp lai va cai dit cdc thong s8: An nut Select dé
chon chuong trinh do (c6 0-9 chuong trinh) muén chon chuwong
trinh nao ta dung nim xoay chuyén téi d6. Sau d6 an Select chon
sang cac ché’ dd tiép theo nhu sd vong quay, thoi gian quay, nhiét
dd, mudn thay doi cac thong sd do ta dung num xoay diéu chinh.
Khi cai dit cac thong s xong ta an nut Start d&€ bat dau ly tam,
may s€ hién thi s6 vong quay va thoi gian dém nguoc.

Hinh 2.12. May ly tam lanh
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Chii ¥

- Néu may ly tam 6 ché d9 lanh thi sau khi ly tam ta phai mé
ctra may dé€ cho hoi nudc khong bi ngung tu trong may.

- Khong dwoc cho mau qua day vao dng ly tam, tot nhat 1a

cho lwong dung dich nhé hon hoéc bang 2/3 éng.

2.3.3. Ta lanh

Tt lanh c6 chitc ndng bao quan mau thi nghiém. Tt lanh c6 hai
loai ti lanh d6 la tu lanh sau va ta lanh thwong. Ta lanh sau cé
nhiéu loai méc nhiét khac nhau nhu -20°C, -30°C, -80°C... Tuy tiing
yéu cdu bao quan ctia cic loai mau thi nghiém ma ta st dung ta
lanh thuong va tu lanh sau c¢6 d¢ gidi han nhiét d6 thap phu hop.
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CHUONG 3

CHUAN BI DUNG DICH TRONG THi NGHIEM
SINH LY HOC THUC VAT

3.1. Nong dd dung dich va cac cach biéu dién nong do

Nong d6 dung dich la mot dai lwgng ddc trung cho dung
dich, thé hién moi tuwong quan vé lugng gitta chat tan va dung
moi. C6 nhiéu cach thé hién ndong do dung dich, trong nghién ctru

sinh ly thye vat thueong st dung cac kiéu nong do sau:
3.1.1. Nong d¢ phan tram (percent concentration, percent solution)

Noéng dg phan tram khoi liong - khoi lwong (w/w): sd gam chat

tan co trong 100g dung dich:

C(%w/w) = %.100%
dd

me: khoi lwgng chat tan; mda: khoi lwgng dung dich, truong
hop don gian nhat la mdd = me + mdung mei. D61 vOi cac axit ddc
thuong duoc biéu dién nong do phan tram theo khoéi luong, vi du:

H2504 98%, HCI 37%, H3POs4 65%...

Néng dg phan tram khoi luong - thé tich (w/v): s& gam chat tan co
trong 100ml, thuong ghi la C%(w/v):

C@owiv) = P ® 10004
Vg (ml)
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Néng dg phan tram thé'tich - thé’tich (v/v): sdml chat tan cé trong
100ml dung dich.

v
C(%V/V)ZV—CtXIOO%
dd

Nong d6 ppm (parts per million): thuong duoc dung dé biéu
dién ndng do twong ddi thap cua mot chat nao d6, nong dd 1ppm
cua mot chat tan (thuong la tan trong nudc) 1a nong do 1/106 cta
dung dich. Nong d6 ppm duoc tinh tir khoi lwgng chat tan (mg)
v6i khoi luong dung dich (mg).

ppm = 106.L, thong thuong khoi luong chat tan me
m,+m

ct

nho hon rat nhiéu so v6i khoi lwong dung dich mad, do dé khi tinh
m,, (mg)
m,,(mg)
cling dugc tinh bang khéi lugng chat tan (mg) chia cho khéi lwgng
dung dich (kg). Khi dung dich tan trong nwdc (needc la dung moi),
m,, (mg)

1(l) nuwdc = 1(kg), khi d6 ppm = ——2>=.
Vaa (@)

Ngoai don vi ppm, ngroi ta con dung ppb (parts per billion -

ppm ngudi ta bé qua m« & mau s§, ppm =10°. , ppm

mot phan ti), ppt (parts per trillion - mot phan ti ti), cAch biéu dién

nay it dung trong nghién cttu sinh ly thuc vat.
3.1.2. Nong dé mol/lit (molarity - ndng do phén tix gam, ki hiéu Cv, M)

La s6 mol chat tan c6 trong 1 lit dung dich. Pay la kiéu biéu
dién nong d6 dung dich duoc dung phd bién trong cac nghién ctu
sinh 1y hoc thuc vat véi cach chuédn bi don gian, tuy nhién ¢ mot
cht y 1a ndong d6 nay phu thudc vao nhiét do:

_ n,(mol)
y=——
Vdd (1)

50



- D€ chuan bi dung dich theo ndng d6 mol/l, thwong st dung
cong thirc tinh nong d6 mol/l:

moM_ my L —c MV,

C —
M V,, M.V,,

- Cac budce dé pha dung dich theo nong d6 mol/l, gia st pha 1
lit dung dich NaOH 1M?

Huéng dan: ¢ Cv =1 (mol/l), Vaa =1 (1), xac dinh Mnzon = 40 (g),
thay vao cong thtkc trén ta cé:
m, =C,,.M.V,, =1.40.1 =40 (g)
Cac budc pha:
+ Can chinh xdc me = 40 (g) vira tinh duoc.
+ Cho vao binh dinh mtrc 1000ml, dang nwdc dén ngan.

+ Cach pha cac nong d¢ 2M, 3M, 0,01M duoc thuc hién twong tu.
3.1.3. Nong d¢ duwong luwgng (normality, ki hiéu Cn, N)

- La s6 mol duong luong chat tan (D) c6 trong 1 lit dung dich
hay s6 duong luong gam chat tan ¢ trong 1 lit dung dich:
mct
b.v,

Cy=

- b€ chuan bi dung dich theo néng d6 duong luong ciing
giong nhu pha dung dich theo nong d6 mol/l, va thuong st dung

cong thirc:
CN= mct — Mmct =7z, mct _)deCN.M.Vdd
b.v, My, M.V, z
z

Trong do: D la duwong luong chét tan DB = M/z, trong d6 M: khoi
luong phan tir cua chat tan, z: hé s6 duong luong, z phu thudc vao
ban chat ctia chat tan va phan ting ma chat tan d6 tham gia.
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- Cac budc d€ pha dung dich theo nong do duwong luong, gia
st can pha 1(l) dung dich CuSOs 1IN?

Huéng dan: 6 Cn =1, M =160 (g), Vada = 1 (1), xac dinh z cua
CuSOs; d6i voi mudi thi z bé“mg tong sO hda tri cation hodc anion
- z=2. Thay vao cong thttc tinh met:

_ Cy MV, 1.160.1

Meyso, = = =380 (g)
z 2

Cac budc pha:
+ Xac dinh hé sd duong luong z ctia CuSOs;

+ Can chinh xac Mg, =80 (g);

+ Cho vao binh dinh mttc 1000ml, dang nwéc dén ngan.

- Buong lwgng va hé s6 dwong luong ctia mét s6 chat thuong
dung trong thi nghiém sinh ly thuc vat:

+ Puong lwgng cia mot mudi: bé“mg khoi luong phan tir ctia
chat tan chia cho tong s6 hoa tri (HT) goc cation hodc anion.

Tén mudi Céng thirc ZHT cation/anion | z 1}
Natri clorua NaCl 1 1 58,5/1 = 58,5
Natri cacbonat Na,CO3 2 2 106/2 = 53
Magie clorua MgCl, 2 2 95/5 =475
Canxi cacbonat CaCOs 2 2 100/2 = 50
Bac nitrat AgNO; 1 1 170/1 =170
DBdng sunphat CuSO, 2 2 | 159, 5/2=79,75

+ Duong luong ctia mot axit hay mot bazo: bang khéi lugng
phén tir chat d6 chia cho s6 ion H hay OH tham gia phan tng.
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Puong lwong va hé sé duong lwong clia mot sb axit

Tén axit Céng thirc Z:H+ 1]
Axit clorua hidric HCI 1 36,5/1 = 36,5
Axit nitric HNO3; 1 63/1 =63
Axit sunphuric H2SOq4 2 98/2 =49
Axit axetic CH3COOH 1 60/1 = 60
Axit photphoric H3POq4 3 98/3 = 32,66
Axit oxalic H2C204 2 90/2 = 45
Puong lvgng va hé sb duwong lwgng ctia mét sé bazo
Tén bazo Cong thire ZOH' 5}
Natri hydroxit NaOH 1 40/1 =40
Kali hydroxit KOH 1 56/1 = 56
Amoni hydroxit NH4OH 1 35/1 =35
Magie hydroxit MgOH 2 58/2 = 58
Canxi hydroxit Ca(OH)» 2 74/2 = 37

+ Duong luong ctia mot chat oxi hoa, chat khir: duong luong

gam ctia mot chat mudi cé tinh chat oxi héa hay tinh khit bang

khoi lwgng phan tir ciia né chia cho sd electron nhan hodc cho boi

chat do trong phan ting hoa hoc.

Puong lwong va hé sé dwong lwong clia mét sé chat oxi hoa
Tén chat Cong thirc Zl’le nhan ]
. 5
Kall KMnO, (trong 158/5 = 31,6
penmaganat PO .
mdi trwdng axit)
Kali 3
KMnO4 (trong méi trvong 158/3 = 52,6
penmaganat .
trung tinh)
Kali bicromat K2Cr,07 6 294/6 = 49
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Puong lwgng va hé sb dwong lwgng ctia mot sd chat khie

Tén chat Céng thirc Zne cho z P
Mudi Mohr’s FeSO4(NH4),S04.6H,0 1 1 392/1 = 392
Hypo NayS;03 1 1 158/1 = 158
Axit oxalic H,C,04.2H,0 2 2 126/2 = 63
Séat sunphat FeS0,.7H,0 1 1 278/1 =278

3.1.4. Méi quan hé gitra cac loai nong do

Viéc chuyén d6i cach biéu dién nong d6 dung dich sé thuan
loi hon néu kiéu ndng dd “giong nhau”, chang han nhu néng do
mol/l va ndng d¢ duong luong déu la s6 mol chat tan hodc s6 mol
duong luwong chat tan trong 1(1) dung dich, do d6 ta chi can tim
biéu thirc lién hé gitra s6'mol chit tan va s mol dwong lwrong chit tan
dé 1a viéc chuyén doi két thic. Tuy nhién, viéc chuyén doi tréd nén
kho khin hon khi cdch biéu dién khac nhau, vi du dung dich phan
tram theo khoi luong - khoi luong va dung dich phan tram khoi
luong - thé tich, cong viéc phai lam d6 la tim ra mdi lién hé gitra
thé tich va khoi lwong dung dich, mdi lién hé d6 duoc thé hién qua
phuong trinh sau nho ti trong ctia dung dich:

V. (ml) = m 4 (g)
“ d (g/ml)

(chu y don vi ctia V va d, néu V (1), d(g/ml) thi biéu thitc cd

m,,(g)
dang V()= ——44=),
ang Vo= 1500.d (rmD)
- Chuyén tir C(w/v) sang C(w/w):
C(%w/w) = SWY)
d(g/ml)
- M6i quan hé gitta Cum va C(%w/w):
10.C(%w/w).d
Cy =
M
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(d 1a ti trong dung dich c6 don vi g/ml, M 1a khéi lwgng mol
phan t ctia chat tan)

- M6i quan hé gitta Cm va Cn: Cn = Cwm.z (z: hé s6 duong luong)
- M6i quan hé gitta ppm va cac nong d6 khac:

+ ppm sang nong do phan tram: ppm = C(%w/w).10000;

+ ppb sang ppm: ppm = ppb/1000;

+ Chuyén mg/l sang ppm:
m (g/1)
= kg =1000. —=——
ppm =mg/kg 3 (kg/m’)
+ Chuyén mol/l sang ppm:
C,,(mol/1).M (g/mol)
= kg =10°.—
ppm = mg/kg d (ke/m’)

Khi chat tan trong dung méi la nudc, ta c6 thé tinh nhw sau:

10° C,,(mol/1).M (g/mol)
"~ 998,2 (kg/m”®)

ppm = =1000.C,, M

3.2. Chuan bj dung dich trong nghién ciu
3.2.1. Chuén bi dung dich chuan

- Pha ttr 6ng fixanal: 6ng fixanal la 6ng thay tinh trong chtra
luong chinh xac ctia hoa chat can pha, trén 6ng ghi rd6 dung tich
can pha dé€ thu duwgc nong dd xac dinh. Vi du: éng fixanal dung
tinh thé H2C204.2H20 trén d6 ¢ ghi “N/10” c6 nghia khi pha vao
binh dinh mttc loai 1000ml sé thu dwoc dung dich axit oxalic cé
nong d6 0,1N hay 0,05M.

2
./

Hinh 3.1. Ong fixanal dwng cac dung dich chuan
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Cach dung: Cac diém 1, 2 trén hinh 3.1 1a cac diém can phai
choc thung b%mg dta thuy tinh hodc dinh chit thap dé chuyén hoa
chéat vao binh dinh mitc theo cach vi tri diém 1 cho vao binh dinh
muc, vi tri di€ém 2 dung binh tia dung nudc cat phun vao d€ dua
hét hoa chat trong 6ng xudng binh dinh mdec.

- Mot s6 dung dich tiéu chuan: trong phong thi nghiém, mot
s0 dung dich tiéu chuan thwong dung dé chuan d6 nhu H250s
0,IN; KMnOs: 0,IN. Tt cac dung dich ¢6 nong d6 0,1N pha ra cac
dung dich 0,05N; 0,02N; 0,0IN. D& pha nhing dung dich nay,
trede hét can pha gan dang nong d6 0,IN (thuwong pha cao hon
mot it), roi sau d6 mai xac dinh lai ndng d¢ va diéu chinh ching

bang cach pha loang.
Bang 3.1: Pha dung dich tiéu chuan thwdng diing (ndng dé gan ding)
Dung dich tiéu chuan Lwong héa chat dé pha thanh 1 lit dung dich
H2SO04 0,1N 2,8ml H,SO4 dac (d=1,84)
NaOH 0,1N 4,09
KMnO4 0,1N 3,169

Phan 16n cac hoa chat da néu trén khong thé can ct khoi
luong da pha dé€ tinh ra ndong d6 chinh xac vi ching chta ty 1€
nudc ngam khong on dinh hodc trong thanh phan ctia chung c6
lan thanh phan khac nhu NaOH cé chita Na2COs, KMnOs lan
MnO:. Nguoi ta thuong dung nhitng hda chat co6 thanh phan 6n
dinh, c6 luong nudc trong tinh thé on dinh hodc dé dang say kho,
khong bi hut dm hay bi oxi hoéa trong qua trinh pha ché, nhitng
chat nay dwoc goi la hoa chit goc dung d€ kiém tra cac dung dich
tiéu chudin da pha trén. Nong do hda chat goc duoc tinh tir khoi
luong da 1ay pha, sau do6 tinh nong d¢ dwong luwong va ap dung
cong thtrc:

N].V] = Nz.Vz
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Trong d6: Vi 1a soml dung dich th nhat c6 ndong d6 duong

lwong N1

V2 1a sdml dung dich th hai ¢6 ndong d6 duong luong No.

Céach kiém tra:

+ Pha 100ml hda chat goc ¢6 ndong dé chinh xac 0,1N.

+ LAy 3 binh nén ¢& 250ml, cho vao mdi binh chinh xac 20ml
dung dich 0,1N cta hda chat gdc va chat chi thi.

+ Lay dung dich tiéu chuan da pha cho vao buret. Chuan do

cho dén diém twong duong (ddi mau chat chi thi).

- Cac chat goc dung dé€ kiém tra nong d6 cac dung dich tiéu chuan:

S6 gam dé Binh nén c6
Dung dich £, & pha 100ml | 20ml dung dich Mau
an P Chat goc I £ I3 £ 3 2 ~
tiéu chuan chat goc chat goc va chuan do
0,1N chat chi thi
Natri tetraborat i 3 thi Vang
1,910 2giotehithi | o0 g
NazB407.10H.0 metyl da cam nhat
H.SO
2o TRIS
Tris [hidroximetyl] 1,214 Nhw trén Nhw trén
aminetan C4H11NO3
Axit oxalic i 7 thi Xuét hién
NaOH 0,4N 0,630 dgiotchithi | . hang
H,C,04.2H,0 phenolphtalein nhat
Xuét hign
KMnQO4 . . 15ml H2SO4 dun AT
0,1N Axit oxalic 0,630 néng nhe (SOOC) mau hong
nhat
15ml Kl 10%,
3ml HCI dac
- (d=1,19), 150ml
NaSO0; Kali bicromat nwéc cat, chuadn | Mat mau
KoCr07 (say & 0,490 Y N
0,1N 0 ddé dén mau xanh
120°C) . N
vang nhat thi
thém 2ml tinh
b6t 0,5%
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3.2.2. Pha dung dich loang tir dung dich dac
- Nong d6 duoc biéu thi béng nong 46 M, N:

CiVi=CV2=C(Vi+ Vi)

C1, C2 1a nong d6 cuia dung dich dac va dung dich loang cua
chat can pha

V1, V2 1a thé tich cta dung dich dac va dung dich loang

Vn 14 th€ tich nudc can phai thém vao Viml dung dich nong
d6 Ci @€ duoc Vaml dung dich néng do Co.

Vi du: Can 18y bao nhiéuml dung dich HCl 12M d€ duoc
250ml dung dich HC1 0,1M?

Huéng dan: C1Vi = G2V, thay s0 vao ta cd: 12.Vi = (,1.250
2>V1=0,1.250/12 = 2,085ml.

- Nong do duoc biéu thi theo % khoi luong:
C,d,
C,.d,

C,.d,.V,=C,.d,.V, >V, = v,

C1, Cz; dy, d2; Vi, V2: ndng d9, ti trong, thé tich dung dich dac
va dung dich loang can pha.

Vi du: Can bao nhiéu ml dung dich H2504 98% (d = 1,84) dé
pha 1 lit dung dich H2504 5% (d =1,00) ?

Cpd, , _ 51,00

= 1000 = 27,73ml
C,d, 98.1,84

V, =

- Str dung so d6 duong chéo trong pha loang dung dich:

+ Tinh theo ndng dd M: goi Ca, Va 1a ndng d6 ban dau caa
dung dich, Cs, Vs la ndng do va theé tich ctia dung dich sau c6 cung
chat tan, dung dich can pha c6 ndong do va thé tich can phala C, V
(gia stt Ca > C > Cs):
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Ca

N
!

\C v,
A a

Cs Cp-C

+ Tinh theo ndng d6 phan tram: khi pha ma gam dung dich A
c6 nong do Ca (%) v6i ms gam dung dich B c6 nong doé Cs (%)
thanh dung dich méi c6 nong dd C(%) (gia stt Ca > C > Cs):

C (%) - Cg (%)

Ca (%) “ o~

C (%)

A “a

Cs (%) Ca (%) - C (%)

L m, _ C(%)-Cy%)
m,  CL(%)-C (%)

Khi hai dung dich A va B c6 ti khéi bang nhau va bang véi ti
khoi ctia dung dich can pha (do ti khoi thay doi khong dang ké),
da =ds=d, khi d6 thay m = d.V vao hé thttc trén ta c:

m, dV, C(%)-Cy(%)
m, dV, C,(%)-C (%)

0/ _ 0
hay %: g(f) Cal6).
B A(A))_C(A))

Truong hop ti khoi ctia hai dung dich A, B khac nhau va khac
véi ti khoi cua dung dich can pha, ta thyc hién twong tu so d6 duong
chéo cho treong hop do, rut ra hé thirc gitia thé tich va ti khoi.
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3.2.3. Chuan bi hon hgp 1am lanh

Trong 100g da, néu thém mudi sau day sé ha nhiét d¢ thap

dwdi 0°C
STT Tén muédi Khéi lwong cin (gam) | Nhiét dé dat dwoc (-°C)

1 | CaClp.6H,0 41,0 -90
2 | NazS;03.5H,0 67,5 -11
3 | Kal 30,0 -11
4 | NH4CI 25,0 -16
5 | NH4NO; 45,0 17
6 | NaNO3 59 -19
7 | (NH4)2S04 62 -19
8 | NaCl 33 -21

82 -22
9 | CaCl; khan 125 -40

143 -56

3.2.4. Pha hoa chat dé rita dung cu trong phong thi nghiém

STT Thanh phan dung dich rira Loai chat ban

1 Dung dich NaOH hoac KOH 10% Mau, protein
2 Dung dich Na(?H cf‘)n~ n(’)n’g (120g NaQH hQa tan trong M&

120ml nwée cat va dan dén 1000ml bang con)
3 Axeton M&
4 Con-HCI (3ml HCI d3c + 100ml cén) Thuéc nhuém
5 Dung dich triosunfat (khodng 3%) DA4u iot, brom
6 Dung dich axit oxalic (khoang 2%) MnO; (cé & pin)
7 Dung dich natri xitrat trong NaOH 10% Tt ca
8 Dung dich NazPO4 néng 5%, 10%, 20% Thtca

Hén hop crom (50g ’KgCr207 hoa tan trong 100ml
9 nwéc nc')ng,z ch? vz‘io coc s tron vc")’-i 1 ’|I't I’-|280,4 déf:) | Tt ca

Chu y: chuan bi hon hop crom phai c6 kinh bao vé va

gang tay cao su.
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CHUONG 4

THIET KE THi NGHIEM

4.1. Phuong phap trong cay trong dung dich dinh dudng
4.1.1. Muc dich thi nghiém

Trong cay trong dung dich dinh dudng la phuong phap tot
giup cho viéc nghién cttu nhu cau dinh dudng titng nguyén td hay
tap hop cac nguyeén td khoang cua cay, dong thoi phuong phap
nay con giap cho viéc nghién cttu anh hudng cua cac diéu kién
ngoai canh (anh sang, nhiét d9,...) dén su sinh trudng, phat trién
cay trong, cung voi nang sudt, pham chat va kha nang chong chiu
cua cay trong.

Ttr muc dich rong 16n trong nghién ctru doi hoi c6 su kiém
soat chat ché cac diéu kién anh huwéng, nén ky thuat ctia phuong
phap trong cay trong dung dich ngay cang dugc hoan thién d€
dap tng dugc nhu cau thi nghiém, thyc nghiém va tham chi trién
khai ra san xuat. Cac dung dich dinh dudng ngay cang dugc
nghién cttu hoan thién va cho ting cay trong cu thé, phuong phap
stt dung dung dich khong ngling cai tién. Tl viéc nhung ré vao
dung dich dén phun, dong chay, gia thé. Tt viéc st dung cha yéu
nép binh nay da dwgc st dung chat déo nhan tao kem theo cac
thiét bi kiém tra ty dong.

4.1.2. Dung dich dinh du6ng

Dung dich dinh dudng 14 hén hop cidc mudi khodng hoa tan
trong nudc. Chat khoang bao gom nguyén t6 da luong va vi lugng.
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Viéc lga chon thanh phan cac chat khoang phu thudc vao
tieng loai cay va muc dich thi nghiém.

Khai niém dung dich dinh dwong ddy du va khong ddy du, d6 la
cac dung dich chinh ddy du cac nguyén t6 khoang chinh yéu va
dung dich pha thiéu 1 loai nguyén t6 khodng nao d6 nham muc
dich nghién ctru vai tro, anh hudng ctua ching dén sinh trudng.

Viéc chuan bi dung dich can chti y hoa tan mudi khoang theo
tht tu nhat dinh rdi dua vao binh 16n hon khudy déu rdi dung
nudc cat cho dén muc dé€ dat ndong do quy dinh.

Mot s6 dung dich dinh duwdong day da gidi thiéu sau day co
thé st dung cho cac cay trong phtt hop. Mbi dung dich c¢6 dung 8
luong mudi tinh theo gam trong 1 lit nude.

- Dung dich Knop (g/lit)
Ca(NOs). 0,572
KNO3 0,143
KCI 0,071
KH2PO4 0,143
MgSO, 0,143
FeCls.6H,0 (dd 5%) 1 giot
Néng d6 1,072 %, pH =573

Dung cho: lia mi, ddu, ca chua, khoai tay, thudc 1a,...

- Dung dich Prianisnikov (g/lit)

NH4NO; 0,24

KCl 0,16
CaHPO04.2H,0 0,172
CaS04.2H,0 0,344

MgSOs 0,060
FeCls.6H,0 0,025

Néng d6 0,747 % pH = 6,35 - 6,50

Dung cho: Iia nudc, Itia mi, ngo, ...
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- Dung dich Wrangell (mg/lit)

NHsNO3 8,5
K2S04 8,5
NaHPO,4 0,1;0,6; 3,6
CaS04.2H,0 70,0
MgS04.7H,0 20,0
CaCl,.6H0 30,0
NaCl 20,0
Ndng d6 0,148% pH=58-6,8
Duing cho: ngo.
- Dung dich Richter (g/lit)
Ca(NOs). 0,50
KNO; 0,20
KH2PO4 0,20
MgS04.7H20 0,25

10ml dung dich dinh dwdng nay (0,

5g FeClz + 1,56 chelaton Il +

100ml H,O cho vao 10 lit dung dich dinh dwdng).

Néng d6 1,051%.

pH=48-52.

Dung cho: Itia mi, dau, ngd, day, lta nudc, thudc 14, khoai tay,...

- Dung dich Hampe va Truffaut (g/1it)

KNO3 0,568
Ca(NO3)2.4H,0 0,710
(NH4).HPO4 0,142
MgS04.7H,0 0,284
Fex(S04)3.9H,0 0,116
Néng d6 1,424 %, pH =64

Dung cho: ca chua.
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- Dung dich Van Der Elst (g/lit)

KNOs 1,40
(NH)2S04 0,46
Ca(H2POs) 0,70
MgS04.7H,0 0,70
FeCls.6H20 (dd 5%) 2 - 3 giot
Néng d6 2,401 %, pH=438

Dung cho: lia nudc.

- Dung dich Detmer (g/lit)

Ca(NOs)2 1,0

KCl 0,25

KH2PO4 0,25
MgSO4.7H.0 0,25
FeCls.6H,0 (dd 5%) 1 giot

Nong d6 1,622 %, pH = 4,76 - 5,40

Dung cho: ngo, dau. (g/lit)

KNO3 1,0
Ca(POa). 0,50
CaS04.2H,0 0,11
MgS04.7H,0 0,50

NaCl 0,50
FeCls.6H20 (dd 5%) 1 giot
FeP0,.4H,0 0,11

Ndng dd 1,827 %, pH=535-6,35

Dung cho: dau nanh.



- Dung dich Tritikov (g/lit)

Ca(SOq), 0,464
KNO; 1,00
CaS04.2H,0 0,50
MgSO4 0,50
Fe2(S04)3 0,31
Néng do6 2,205 pH = 5,55

Dung cho: ngo, Ita my, dau, lanh....

- Dung dich Crone (g/lit)

KNO3 1,00
CaS04.2H,0 0,50
MgSO4.7H:0 0,50
Ca(POu)» 0,25
Fes(PO4)2 0,25
Néng d6 1,539%o pH =6,20 - 6,37

Dung cho: ngo, ltia my, dau, thudc 14, lta nuwdc....

- Dung dich Alten (g/lit)

Ca(NOs), 0,492
K2SO4 0,523
Ca(HzP04), 0,117
CaS04. 2H,0 0,861
MgS04.7H20 0,123
FeS04.7H-0 0,139
Fex(SO04)s 0,120
Néng do 1,339 %,

Dung cho: ngo.



- Dung dich Gile A Carrero (g/lit)

KNO3 0,5355
NaNO; 0,0715
H2S04 0,01225
KHPO4 0,357
CaCl,.6H.0 0,10
MgCl, 0,10
NazSO4 1,1575
Nong d6 %o 3,283
Dung cho: lta nudce.
- Dung dich Chesnokov (g/lit)
NHiNO3 0,2
KNO3 0,5
Ca(HPO4), 0,55
MgSOs4 0,3
ZnS04 0,002
CuSO0Oq 0,002
H3BO3 0,029
MgSO4 0,019
FeS04.7H.0 0,022
- Dung dich Hoagland (g/lit)
Ca(NOs); 0,821
KNO3; 0,506
KH2PO4 0,136
MgSO, 0,120
Néng do: 1,583 pH = 4,57

Dung cho: ngo.
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- Dung dich Merkenschlager (g/1it)

KNO3 1,00
Cas(POs,); 0,25
CaS042H,0 0,50
MgS04.7H.0 0,50
Fe3(POs): 0,50
Néng do: 1,64 %, pH = 6,73

Dung cho: ngo, lua nuwdc, lta mach, dau, thudc 13, khoai tay,
cai duong...

- Dung dich Helrigel (diing cho trong cdy trén cdt, liéu lweong g/kg cdt)

Ca(NOs), 0,492
KH,PO4 0,136
KCl 0,076
MgS04.7H;0 0,060
FeCls 0,025

- Dung dich Prianisnikov (dung cho trong cdy trén cit, liéu lwong

g/kg cit)
NH4NO3 0,024
CaHPO4.2H,0 0,172
MgS04.7Hz0 0,600
KCI 0,150
CaS0,.2H,0 0,344
FeCls 0,025

- Dung dich Prianisnikov (g/lit dung dich)

NH4NO3 0,24
CaHPO,4 0,172
MgSO4 0,06
KCI 0,16
Fez C|6 0,025
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- Dung dich Belouxov

Ca(NOs3)» 1.11
KH2PO4 0.36
K2 HPO4 0.43
MgSO, 0.054
NaCl 0.10
Fe, Clg 0.01
- Dung dich Xinxadze
Ca(N03)2 0,21
KNO3 0,80
CaSOq4 0,28
Ca3(PO4) 0,70
MgSO,4 0,50
Fez(SO4)3 0,25
Chii yi:

* Néu mudn pha dung dich khong day du dé nghién ctru vai
tro ctia mot nguyén t6 khoang nao do thi ta thay thé mudi khoang
cho phu hop.

Vi du: Dung dich Knop thiéu nito ta thay Ca(NOs): bang
CaSOy; thiéu kali thi thay KH2POs bang NaH:PO: va KCl bang
NaCl; thiéu photpho thi thay KH2PO: bang KCl.

* Céc dung dich da néu c6 thé duoc sit dung cho cac loai cay.
Tuy nhién mudn cdy trong sinh trueong tot, thuong bo sung cac
nguyeén to vi lugng.

Vidu:

+ Dung dich Scharrer va Schropp (tinh g/ltong nudc da néu)

H3BO3 1,1430
KF 0,3060
Ki 0,1308
MnCl2.4H20 2,1620
Zn804.7H,0 0,8800
Alx(S04)3.18H20 2,4710
CuS04.5H,0 0,1965
H.O 1 1it
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Lay 10ml dung dich nay cho vao 1 lit dung dich cac nguyén to
da lwong.

+ Cong thirc Shropp (g/lit)

ZnS04.7H;0 0,01
MnCl,.4H,0 0,01
Na,SiOs 0,01
Al2(S04)3.18H20 0,01
NazB4O7 0,005
NaF 0,002
KI 0,002

S6 luong nay bo sung vao 1 lit dung dich cac nguyén t6 da luong.

+ Cong thitc Van Schreven (g/lit)

HsBOs 0,0008
MnS04.4H;0 0,0015
Alx(SO4)3.16H20 0,0005
ZnS04.7H,0 0,0005
CuS04.5H,0 0,000125
KI 0,00025
KF 0,00025

SO luong nay cho vao 1 lit dung dich cac nguyén t& da luong.
4.1.3. Chu trong cay

Chau trong cay phai c6 thé tich nhat dinh dam bao yéu cau
trong loai cdy dinh trudc, dong thoi dam bao dé dinh dudng va
lam gia do cho cay trong.

Nguyén liéu lam chau phai tro vé hoa hoc, thuong la thuy
tinh, chat déo nhéan tao, st, cling c6 médt sd nguoi st dung chau
kim loai cé son 16p O trong.
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Khi 1am thi nghiém vé anh hudng ctia nguyén td vi luong co
thé dung chau thuy tinh dac biét, con lai thi ¢6 thé st dung thuy
tinh thwong hay st nhung co6 16p son tro hoa hoc hay 16p Parafin.
Chau b:;”mg chat déo nhan tao thuan loi nhung chu y rira sach vi
thanh chau thuong dé hap thu mot s nguyén t6 khoang.

Hinh dang chau binh thwong hinh try, vuong, chit nhat,... c6
do 16n thich hop ting loai cay trong va thoi gian can thay doi
dung dich. Thuong ding loai 0,5 - 1 lit cho cay tréng ngan ngay c6
thé thay d6i dung dich nhiéu 1an hon loai 5 - 10 lit.

Thuong thi son chau b%mg hai 16p son: 16p trong mau toi dé
ngdn dnh sang téi ré va 16p ngoai sdng dé phan xa 4nh sang tranh
cho chau tdng nhiét ngoai sang.

Néap chau thuong lam bang nhira PVC ¢6 cau trtic pht hop dé
gitt hat, git cay, sO 16 tuy muc dich thi nghiém. D€ git cay cd thé
c&u triic nap binh day va bd sung mot s bi nhira/thtty tinh nhé d&
gitr cay. Nhitng cay than leo, than cao cé thé tao thém gia do.

4.1.4. Trong ciy trong dung dich dinh duéng

4.1.4.1. Dung dich dinh dwong c6 dinh

Phuong phap nay thuong sit dung cho thi nghiém ngéan ngay
vdi loai cay nho, khong doi hoi két qua qua chinh xac. Chon chau véi
thé tich phtt hop loai cdy, s6 lwong cay va thoi gian can thi nghiém.

Chon dung dich dinh dudng, kiém tra d6 pH cho phu hop.

Phuong phap nay ciing c6 thé két hop thay d6i dung dich sau
1 thoi gian nhat dinh.

4.1.4.2. Dung dich dinh dwong thay d6i
Phan biét 2 loai: Thay d6i theo chu ky va thay d6i lién tuc.

DE ¢6 thiét bi thay doi dung dich theo chu ky can xac dinh r6 thoi
gian can thay doi (phu thudc vao cay, so luong dung dich ¢ binh/chau
trong cay) sau do thiét ké'thiét bi nay theo kiéu so d6 Borner.
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Hinh 4.1. So’ d6 Borner

1. Bom khi 2. biéu chinh téc d6 dung dich
3. Chtra dung dich 4. Chau trdng cay
5. Ong nédi gitra cac chau

Ngay nay nhiéu noi tng dung phuong phap trong cay trong
dung dich dinh dudng thay do6i lién tuc. Nhi€u tram, trai da thiét
ké& b€ dung dich dinh dudng cao cho dong chay lién tuc qua hé
thong mang hé co cay trong va da thu duoc két qua kha tot. Trong
phong thi nghiém cling c6 thé thiét k& twong tu bang cach bd tri
binh dung dung dich dinh dudng dat cao hon va d€ chay xudng
toc d6 cham qua cac chdu trong cay ndi ra ngoai hodc qua hang
loat cdc nap hop trong cay va nhting ré vao méang nuwdc chay qua.

4.15. Trong ciy trong mdi truong cat, sdi, so dira, hat polyme c6
twdi dung dich dinh dudng

Ngay nay, con nguoi rat thuong xuyén st dung moi trueong
cing (hat polyme, so dtra, cat, soi,...) d€ trong nhiéu loai cay trong
va thu duoc két qua kha tot.
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Hat nhua polyme duoc sit dung trong cay trong diéu kién
phong thi nghiém d€ nghién ctru vai tro cua nguyén té khoang va
cac loai dung dich dinh dudng mdi. Pay la mai treong sach va co
thé rira di rtra lai sach sé nhiéu 1an va do d6 cé thé tién hanh céc
thi nghiém kha chinh xac.

So dtra, cat, soi la nhitng gia thé tot dé€ trong cay. Bén canh
viéc tudi dung dich dinh dudng c6 thé st dung phan bon. Moi
treong nay co thé st dung cho thi nghiém trong chau, trong nha
ludi d€ nghién cttu ché d6 nuwdc, ché’ do phan bén, quang hop, hod
hap va anh hudng ctia moi treong (nhiét do, 4nh sang, 6 nhiém
khong khi,...) dong thoi c6 thé nghién ctru vé nang suat va nguong
nang suat cua mot giong cay cu thé.

4.1.6. Chon ciy trong trong dung dich

Can chon loai cay theo muc dich thi nghiém. Nhin chung,
chon hat t6t, déu, may, cho nay mam trong khay véi nudc cat. Khi
ré ra dai 3 - 4cm, chon cdc mam t8t, déu nhau dwa vao nép chau
trong cay c6 dung dich dinh dwdng. S6 luong cay trén mot chau
xac dinh can ctt vao loai cdy, do 16n cua cay, tan 14, thé tich dung
dich dinh dudng, phuong phap trong cay trong dung dich c6 dinh
hay thay d6i, di€u kién anh sang, nhiét do, khong khi,....

Truong hop trong cay trong gia thé polyme, so dira, cat, soi
thi wom hat ndy mam nén dai hon 3 - 4cm r6i trong vao moi
truong da néu. Ciing cd thé gieo hat thang vao so dira, ct va dam
bao dd dm du d€ chung nay mam.

Khi chon s6 lwgng hat can trong nén tinh toan can than theo
muc tiéu thi nghiém: s& luong cay sé sit dung trong qua trinh thi
nghiém, s6 lan nhic lai can thiét, s6 cay con lai d€ ra hoa két trai, s6
cay can du tri,... va dac biét 1a ty 1é ndy mam cua loai hat thi nghiém.

Khi trong trong chau cha y dung bdng hoa hoc boc nhe quanh
c6 ré& va chén vao cac 16 trén nap chau trong cay cho chac. Sau mot
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khoang thoi gian (10 - 15 ngay) nén lwa chon nhitng cay déu nhau
dé tiép tuc cham sbc, loai bot cay sinh truong kém va dé lai sO
luong cay can thiét (binh thuong la tir 1 - 3 cay/chau).

Viéc thong khi cho chiu trong cdy can tién hanh hang ngay,
stt dung 6ng bop cao su hodc hé thong bom khi ty ddng.

4.1.7. Cham sdc cay trong trong dung dich dinh duong

Trong qua trinh trong cdy can chu y cham séc theo nhitng noi
dung sau:

- Bam bao nuéc dung dich 6n dinh hang ngay.
- Thay dung dich dinh dudng theo ké'hoach.

- Théi khi cho binh tréng cay bang qua bép cao su (thoi gian 1
- 2 phut cho cay nho va 3 - 5 phat cho cay 16n). Thoi khi cling con
c6 tac dung tron dung dich thay cho viéc tron khudy dung dich
hang tuan.

- Bam bao cay sach b%mg cach hang tuan phun cay béng ong
phun nudc nho cam tay.

- Cht y bénh tia vang (chlorose)

Néu thay 14 non bac trang can duwa cay ra binh khéc c6 chira
sat (2ml FeCls 1% + 1 lit nudc) d€ 2 - 3 ngay la khoi bénh. Néu bénh
qud nang, kéo dai thi st dung dinh ky sdt nong do cao hon (0,1 -
0,2g FexCls hay Fe2SOs trén 1 lit nuedc) cho cay vao dung dich trén 3
- 6 gio 12 t6i da vi néu @€ 1au hon sé anh hudng xau dén ré.

C6 thé phun cay bang dung dich lodng, t6t nhat 1a xitrat sat
(0,01g/1 1it) vao budi chiéu.

Can dam bao dong thoi d6 pH trong giai doan nay. Néu dung
sit selat, cay dé hap thu loai nay nhat, thuong st dung Trilon B

(mudi Natri étylen diamintetra axetic). Pha loai nay bang cach cho
vao nudc 25g FeSO4.7H20, thém vao 30g Trilon B va KOH = 5% tdi
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pH = 5,5 va dwa dung dich t6i 1lit. D€ dung dich thoang trong 1
ngay dém, sau do6 cho vao dung dich dinh dudng: 1ml selat/1lit.

- D6 pH dung dich thich hop cho titng loai cay. Trong qua trinh
trong cay, d6 pH cling ludn thay doi. Do d6 can theo dai chi sd nay
va cb thé diéu chinh béng H2S0s 0,2% va NaOH 0,2%. Do pH thich
hop cho cay laa la 4,5 - 5,5; ngo: 4,5 - 6,0; dau: 4,8 - 5,0; ca chua: 5,0;
bép cai: 5,5 - 6,5; thudc 1a: 5,2 - 6,5; ca phé: 4,0; dira: 3,0 - 4,0.

4.2. Phuwong phép trong ciy trong chau

Trong cay trong chau chita dat nham muc dich tim hiéu vai
tro ctia phan bén, anh hwong diéu kién moi treong (nhiét dg, anh
sang, dd &m, 6 nhiém,...) va nghién cttu vé€ nang suét cay trong.

4.2.1. Chon chiu trong ciy

St dung chau sanh, s, thuy tinh, kim loai trang men,... day
c6 16 thung nho dé thoat nudce thira, kich thudce chau tuy theo loai
cay trong, thuwong ttr 20 - 50cm duong kinh; chiéu cao 25 - 40cm du
chtra luong dat can thiét. Bén ngoai chau nén son tréng dé giam

néng vao mua he, thiét ké'gia do cay c6 do cao phu hop.
4.2.2. Dit trong cay

Chon loai dat toi x0p c6 d6 am dat chuan (néu thiéu can bo
sung nuwdc) dong déu tir mot dia diém 1ay dat.

Cho xudng day mot it soi, roi d€ mot ddu ong thuy tinh twdi
nude. Nén co6 16p cat min d€ chan dat, cho 16p sdi, cho dat day
chau cach miéng chau 5 - 10cm, trén mat cho thém 16p cat mong.
Khi don dat vao chau chu y dam bao d¢ toi xop.
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Phén tron déu vdéi dat, phan hitu co thi tuy loai cdy ma chon s6
luong. Phan vo co thuong tron rat it, roi sau nay cd thé tudi bo sung.

S6 luong phéan vo co ¢6 thé bén vao dat tuy loai cay nhuw sau:

(g/kg dat)
Loai cay N P205 K20
Lda, ngd 0,15 0,10 0,15
bau 0,10-0,15 0,10-0,15 0,1-0,15
Ca chua 0,10 - 0,15 0,15-0,20 0,15-0,20
Thubc 14 0,20 - 0,25 0,15-0,20 0,16 - 0,20
Bap cai 0,15-0,20 0,20 - 0,25 0,20 - 0,25

4.2.3. Trong ciy trong chiu

Chon hat déu, khoe d€ gieo. Ciing c6 thé 18y hat cho nhtt mam
truede roi gieo vao chau.

Nén 14y bia carton béng miéng chau, duc 186 nho theo cac vi tri
gieo hat. Dat bia carton bao miéng chau, 1ay diia thuy tinh hay daa
tre duc 16 d€ gieo hat véi do sau can thiét. Thuong thi gieo hat 6
dd sdu 1 - 2cm tuy loai cdy. Sau d6 gieo hat va phu dat 1én miéng
cac 16 nho.

SO hat gieo thuong nhi€u hon s6 luong can thiét dé€ sau nay bo
bét cay kém sinh trudng va d€ st dung trong qua trinh nghién ctru.
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Gieo xong hat, dem cac chau dé€ vao nha ludi, nha kinh dé

cham sdc.

4.2.4. Cham sdc cay trong chau

Cay trong trong chau can duoc dam bao ché do nudc day du
thuong xuyén. D6 am can dat caa dat trong chau tir 60 - 80% am
dung tuyét d6i (truwdce khi trong cay nén xac dinh do am dat va am
dung tuyét doi).

Pam bao d6 thoéng khi trong dat bang cach lam dat toi x6p &
muc vira phai, két cau dat hop ly, trén bé madt chau rai mot luot cat
min dé tranh thoat nuedc nhiéu.

Pam bao ché d6 anh sang, nhiét d6 hop ly.
Thuong xuyén kiém tra sy sinh trudng, trang thai cay, sau bénh...

Thi nghiém gay han c6 thiét ké riéng mot khu vuc, ¢é thiét ke
tranh muwa va swong dém nhung van dam bao du anh sdng va
khong khi. Thi nghiém nay dugc theo doi nghiém ngat hang ngay.

4.3. Phuong phap trong cdy ngoai dong rudng

Thi nghiém trong cdy ngoai dong rudng tiép xac gan nhat voi
diéu kién tu nhién c6 thé tao diéu kién dé€ nghién ctru vé chat
luong dat trong, van dé thoi vu gieo trong, vai tro ctia chat
khoédng, vai tro ctia cac diéu kién khi hau thoi tiét, dong thoi tim
hiéu dugc mo6i quan hé gitta cac qua trinh sinh ly ctia cay véi diéu
kién moi treong.

4.3.1. Chon khu dat thi nghiém

Néu chon duoc khu dat thi nghiém dat yéu cau, thi nghiém sé
thanh cong. Khu dat phai thoang, béng phéng. Chat dat dong deu.
Tuy muc dich ma c6 thé chon dat thit, dat cat pha, dat bac mau,...
va can nam lai lich dat rd rang (chat dat, do phi, dd ngap nudc,
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muc bén phan, nang sudt,...). Khu dat thi nghiém can dé dang bo

tri hé thong twdi tiéu va c6 vanh dai bao vé.
4.3.2. B4 tri 6 thi nghiém

Hinh dang cac 6 thi nghiém nén c6 hinh chi* nhat va xép theo
huéng béc - nam d€ c6 duoc d6 chiéu sang thuan loi nhat.

D6 16n cua 6 thi nghiém nhd nhat 1m?2 va cang 16n thi do
chinh xac thi nghiém cang cao.

Gitra cac 6 thi nghiém nén d€ mot khoang trong rong khoang
0,5m dé di lai va giap thoang khi.

S& 1an nhac lai 1a van dé quan trong trong thi nghiém dong
rudng. SO lan nhic lai thi nghiém t6i thiéu 4 lan. Doi véi thi
nghiém chia 6 nho nén véi s6 lan nhéc lai 16n hon.

Viéc bo tri cac 6 thi nghiém phu thudc vao hinh dang dat ¢
khu vy thi nghiém va s6 mau thi nghiém cung vdi so lan nhéc lai
cua chtung.

Chéng han, néu khu vy thi nghiém hinh vuéng hay chit nhat
twong d6i phang va ddng déu vé chat dat, c6 thé bd tri 4 mau thi
nghiém theo 4 1an nhac lai nhu hinh 4.3. Truong hop khu dat thi
nghiém hinh dai hep nén bd tri theo hinh 4.2.a, hinh dai rong hon
bo tri nhw hinh 4.2.b.
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Hinh 4.2, B6 tri thi nghiém khu déat hinh dai
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Hinh 4.3. B6 tri thi nghiém khu déat hinh vuéng
1 - Lép bao vé, 2 - O thi nghiém

4.3.3. Lam dat va bon phan

Can lam dat twong d6i nho, min, dam bao két cau can thiét dé
thoéng khi, gitt dwoc nwdc va gitp cho vi sinh vat dé dang phan
htly muin va phan hitu co. Chti y nhat ré co sach va tao mat phang
can thiét cho khu vuc thi nghiém.

Nén st dung mun va phan httu co muc dé€ tang dé x6p cua
dat. Phan vo6 co can thiét nhat 1a nito, photpho va kali. Phan nito
thueong dung: NaNOs, Ca(NOs)2, (NH4)2504, NHaNOs, CO(NHy)2,
CaCN: v6i liéu luwong trung binh 40 - 60kgN/ha hay 4,5
- 6,0gN/1m? dat. Phan photphat thuong st dung Ca(H2POs)2 (chira
14 - 15% P20s), st dung 60kg/ha hay 6g P20s/1m? dat. Phan kali
thuong sit dung KCl, K2SOs hodc cac chat khoang tu nhién: xivinit
KCl.NaCl (chtta 10 - 24% K20), carnalit KCL.MgClz (chtta 16 - 17%
K20). Trung binh trén 1ha stt dung 60kg K20 hay 6g/1m2. Céc chat
vO co khi sit dung nén luu y vi cac chat nay hap thu nuwdc kha
manh (nhu NHsNOs, Ca(NOs)2 khong nén d€ ho 2 - 3 ngay ma
phai d€ trong binh hut am) va kha nang c6 thé xay ra phan tng
hoa hoc khong can thiét.

Phéan httu co can thiét nhw phan chuong, bun. Trung binh st
dung 40 tan phan chudng/ha (4kg/m?) 40 - 60 tan bun/ha. Phan
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chudng duoc coi la phan tong hop vi la nguén gom N, P, K rat can
cho nén dat bac mau, néu st dung phan chuong cho dat bac mau
s€ cai thién nhi€u vé tinh chat vat ly, d§ ngdm nudc, hé vi sinh vat
va luong CO2 can thiét gan cay.

Hién nay c6 nhiéu loai phan bén duoc san xuét: phan vi sinh,
phan mun, phan hdn hop,... cé thé st dung theo hwéng dan dé
thuc hién cac thi nghiém dong rudng.

Bon phan hitu co thuong boén sau 10 - 20cm tuy loai dat (dat
cat nong hon, dat thit sau hon). Bén phan khoang c6 thé ¢ 2 dang:
dang kho bén theo day gitra hai hang cay ro6i lap dat hodc ¢ dang
pha nudc rdi tudi vao goc (truong hop nay chu y nong do thap va
thoi ky st dung).

4.3.4. Chon hat giong va gieo hat

Chon hat theo 3 tiéu chi: ty 1é ndy mam, stcc nay mam, khoi
lwong 1000 hat.

Dbé xac dinh ty 1€ nay mam: chon 100 hat trung binh cho vao
dia petri hay khay chuyén dung 16t gidy tham va day hat bang
bodng hay gidy tham 2 luot. D€ 6 nhiét d6 26°C trong phong hay
trong tu dm, microclima. Theo doi hang ngay trong khoang 3 - 5
ngay dé biét ty 1¢ nay mam, dd ndy mam tap trung ¢ nhing ngay
dau (stec nay mam). Khoi luwong 1000 hat: ¢6 thé can 100 hat ting
mau giong (3 - 4 1an nhac lai) r6i danh gia két qua.

Sau khi xac dinh duwoc mau giéng cd ty 1é ndy mam va stic
nay mam lon sé chon dé gieo.

Trudc khi gieo nén tinh s& lugng hat can thiét cho mdi 6 thi
nghiém va toan by khu vyc thi nghiém. Chon hat lanh lan, déu,
khoe dé€ gieo.

Do sau gieo hat phu thugc loai hat to nhé khac nhau. Hat nho
nén gieo sau 0,5 - 1em (hat rau, hat cai, hat ca rét,...), hat to hon
(ngii c6c) gieo sau 2 - 4cm. Co thé gieo hang thang hay chéo hodc
rai te do.
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bé gieo déu khoang cach nén gieo theo hang. SO luong hat
nén gieo nhiéu hon s6 can thiét d€ sau nay tia b6t trong qua trinh

thi nghiém.
Khoang cach gitta cac cay c6 thé tham khao bang sau:
Cai bap 50 x 50 (cm)
Céi canh 35 x 20 (cm)
Carét 25 x 15 (cm)
Cu cai 20 x 10 (cm)
Xa lach 25 x 15 (cm)
Lua 20 x 25 (cm)
Pau 35 x 20 (cm)

Ranh gieo hat nén tudi nudc trudc khi gieo d€ hat dé nay

mam. Cac loai hat dau, lac c6 thé  cho ndy mam trude khi gieo.
4.3.5. Cham sdc cdy trong

Ngay sau khi gieo hat can theo doi sy can thiép ctia chudt,
chim. Nhat la khi nht mam khoi mat dat la lac nhay cam nhat.
Nén c6 phuong an chéng chudt, chdng chim truyén thong, khong
nén dung thudc hoa hoc.

Khi cay c6 14 that cht y cham soc day du ché do nudc, nho co,
bén b6 sung phan (néu can) va thuc hién cac phép do theo k&
hoach nghién ctru.

Phong trit sau bénh 1a mét ndi dung can dwoc cha y khi thi
nghiém trong cay ngoai dong rudng. Cong viéc nay tién hanh theo
chuyén d€ riéng v6i phuong cham bao vé cay trong tong thé khu
vuc gieo trong, st dung thudc bao vé thuc vat dam bao hop ly.
Bén canh sau bénh thong thuong, cac thi nghiém can chu y bao vé
khoi chudt, chim,... nhat khi ra hoa két qua va khi qua chin.
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4.4. Phuong phap lay mau
4.4.1. Mau trung binh

Trong nghién cttu sinh ly hoc thiee vat thuong phai lam rd noi
ham ctia qua trinh trao ddi chat, trang thai, san pham tao thanh,....
cua tirng co quan, by phan, t&' bao va so sanh chiing trong pham vi
cac cay riéng biét, cac giong khac nhau. Trong khi do6 viéc gieo
trong thuong cung mot lic nhung viéc sinh trudng cua ting ca
thé lai khong dong nhat, bén canh dé sy sinh trudng cua ting bd
phan ctia cay lai cang khong déng thoi. Vi thé viéc 14y mau dé
nghién cttu la mot van dé hét stc quan trong va thuong duoc
quan tAm su sac.

Mau trung binh 1a khai niém thuong duwoc dung dén, 4m chi
mot luong mau dai dién ¢ gia tri trung binh d€ dem ra nghién
ctu. Thuong trong nghién cttu gdp phai treong hop cé6 mot so it
cay sinh trudng khac la véi da s6, nhitng cay nay nén loai khoi
viéc 1y mau vi chting khong phai 1a dai dién cho 6 thi nghiém.

4.4.2. Chon mau trung binh va s6 lwgng mau

Viéc chon mau trung binh cho titng bo phan cua cay c6 khéc
nhau. Viéc nay lién quan dén muc dich thi nghiém va tung loai
cay thi nghiém.

Chon mau 14 thi nghiém thuong phai dé'y t4i tang 14 vi chiing
sinh treong cling thoi ky sé cd nhitng dic diém dé so sanh véi
nhau. Néu muc dich thi nghiém cho phép 1ay tat ca cac tang la thi
khong can chti ¥ van dé trén. LAy mau thi nghiém bang cach chia
tirng 6 thi nghiém ra 4 phan nhé (theo duong chéo) sao cho moi
phan c6 it nhat 5 cay du diéu kién dai dién cho ca 6 thi nghiém. Sau
d6 tién hanh 18y mau 14 vé phong thi nghiém hay tién hanh do cac
chi tiéu tryec tiép tai ruong. Luong mau l4 tuy muc dich thi nghiém.

Chon mau qua can cha y dén do chin cua qua sao cho khi
dem phan tich, so sanh chiing phai c¢6 cung mtc d¢ chin. Ldy mau
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trung binh 6 nhitng cay c6 kich thuwdc nho trong theo 6 nhu &
phan trén. Néu cay 16n thi ¢ thé chon 10 cay o cac vi tri khac nhau
trong rudng dé€ 18y mau. Luegong qua tiry muc dich thi nghiém.

Chon mau hat cting luu y mic d6 chin ctia hat, hat 18y tr than
hay canh,... @& nghién cttu. Mau trung binh 14y theo muc tiéu thi
nghiém, thu hat ttr cac 6 thi nghiém nhu trén, sau d6 tron déu va
rai ra gidy va chia theo hinh chéo dé 1ay mot phan dem phan tich.
Luong hat 1dy theo yéu cau cta thi nghiém.
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CHUONG 5

CAC PHUONG PHAP NGHIEN CUU
CHE PO NUOC VA KHA NANG CHIU HAN
CUA THUC VAT

5.1. Xac dinh ap suat tham thiu ctia m6 thuyc vat
5.1.1. Nguyén tac thi nghiém

Trong dich bao & khong bao chtra cac chat vo co, hitu co tao
luc tham thau nhat dinh. C6 thé xac dinh duoc 4p suat tham thau
nay bang cach tim ndng d6 dang treong méi treong (ndng dd pha
da biét c6 gia tri twong duwong vdi nong do cua dich bao) sau do
tinh ap suat thdm thdu dich bao theo cdng thic Van Hoff
P = CRTj, trong d6 P - 4p sudt tham thau (tinh bang atm) C - ndng
do dung dich déng truong (M), R - héng sO khi (0,0821), T - nhiét
dd K, i - hé s§ diéu chinh sy phan ly (i=1+ a (n - 1), a - hang s&
dién ly, n - s6 ion phan ly). D61 v6i duong sacaroza i = 1. Doi véi
NaCl hé s0 i nhu sau:

NaCl

M) 1 08 | 07 | 06 | 05 0,4 03 | 02 0,1 | 0,01

i 162 | 164 | 166 | 168 | 1,70 | 1,73 | 1,75 | 1,78 | 1,83 | 1,93
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Tri s6 a ctita NaCl va CaClz nhu sau:

NaCl CaCl;

Nong dd (M) a Nong d6 (M) a
0,02 0,92 0,01 0,88
0,05 0,88 0,03 0,82
0,10 0,83 0,05 0,77
0,20 0,78 0,10 0,74
0,30 0,75 0,15 0,71
0,40 0,73 0,20 0,68
0,50 0,70 0,25 0,65
1,00 0,62 0,50 0,59

Tuy mau thi nghiém 1 dich t& bao c6 mau hay khong c6 mau
ma lua chon phuong phap do thich hop.

5.1.2. Xac dinh ap suat tham thiu t€ bao bang phuwong phap
gy co nguyén sinh (theo Nguyén Duy Minh va CS)

Trong treong hop nay tim nong do dang trwong bang cach
chudn bi day nong d6 dung dich duong sacaroza hay NaCl tt 0,1
- 0,”M gay co nguyén sinh cac lat cat thuc vat r6i tim ndng do
dang truong 1a ndng dd nam gitta mau hoi co va khdng co nguyén
sinh. Khi can nghién cttu chinh xac hon nita thi tién hanh 2 budc
thi nghiém: budc 1 - tim nong do déng treong O cac dung dich
cach nhau 0,1M; budc 2 - tim nong d6 dang trwong & cac dung
dich cach nhau 0,02M doan gitta 2 ndng dd trudc day nham x4c
dinh nong d6 dang truong.

Vi du budc 1 tim duwgc nong dd déng treong gitta khoang
0,3M va 0,4M thi budc 2 s& tim néng d6 dang tuwong trong cac
dung dich 0,30 - 0,32 - 0,34 - 0,36 - 0,38 - 0,40M.

* Thiét bi, vat liéu: kinh hién vi, dia d6ng hd, mau thi nghiém

c6 mau nhu: ¢t hanh c6 mau, thai lai tia, dao lam, kep.
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Hoa chat: dung dich duong hay NaCl 0,1-0,2-0,3-0,4-0,5 -
0,6 - 0,7M, nudc cat

Pha dung dich bang cach pha dung dich 1M sau d6 pha loang

dan dé c6 nong do can thiét.
* Cach tién hanh:
+ Cho cac dung dich vao dia dong ho theo thit ty tit nong do
cao dén thap, cht y rira va lau pipet sau mdi 1an néu dung chung.
+ Dung dao lam cit 14t mAu thuc vat ¢ mau bo vao dia 2 - 3

lat thit tie cach nhau 5 - 10 phut r6i ngam 20 - 30 phut.

+ Xem dwdi kinh hién vi cdc mau lat cat trong 1 giot dung
dich twong tng dung dich ngam ching. Phat hién dung dich dang

treong theo nguyén ly néu trén.
+ Tinh 4p suat tham thau theo cdng thirc Van Hoff.

5.1.3. Xac dinh 4p suat thaAm thau té bao theo su thay ddi nong do
dung dich (theo Sardacov)

Trong treong hop nay tim nong do déng treong béng cach
tim dung dich chira mau khong thay doi ndong do so voi dung dich
duong/mudi ban dau.

* Thiét bi, vat liéu: 2 day 6ng nghiém, khoan ntt chai Icm.

Vit liéu: mo thuece vat (khong can ¢ mau).

Hoa chat: xanh metylen, duong sacaroza 0,10 - 0,15 - 0,20 -
0,25 -0,30 - 0,35 - 0,40 - 0,45 - 0,50M, hoac dung dich CaClz, NaCl
ndng d6 thap bang ntra.

* Cach tién hanh:

+ Cho dung dich duong/mudi vao cac dng nghiém theo tiing
day nong do tir cao xudng thap tao cac cap ong nghiém cd cung

ndng d6 dung dich ¢ 2 day.
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+ Dung khoan nut chai khoan cac 14 va bé vao mdi ong
nghiém & day 2 déu 15 - 20 ban la. Bay nut dng nghiém va thi
thoang lac nhe 6ng nghiém va d& 1 - 1,5 gio thi vét 14 ra.

+ Cho vao day 2 moi ong nghiém 1 - 2 tinh thé xanh metylen

(khong cho nhiéu xanh metylen vi sé lam anh hudng noéng do
dung dich).

+ Hat dung dich mau & mbi 6ng nghiém & day 2 nho vao 6ng
nghiém ban dau cung nong d6 ¢ day 1 nhe nhang, néu giot mau
ding yén, khong noi lén va khong chim xudng thi ching to dung
dich ngam la khong thay d6i nong do hay do la dung dich c6 nong
dd twong dwong nong d6 dung dich t&'bao (ndng do dang truong).

Muoén chinh xac hon c6 thé chia nho tiép khoang nong do
gitra 2 gia tri tuong duwong nhu thi nghiém trudc va tiép tuc tim
ndng d6 dang truong chinh xac hon.

+ Tinh ap suat thdm thau té'bao/mo theo Van Hoff.

5.1.4. Xac dinh ap suat thaim thiu mé thuc vat bing phwong phap so
sanh ty trong dung dich (theo Vii Van Vu va CS)

Truong hop nay tim nong do dang truong bang cach so sanh
ty trong dich chiét tir mau thuc vat véi ddy dung dich duong hay
mudi da biét bang cich nho dich chiét vao diy dung dich
duong/mudi (theo cach da lam ¢ thi nghiém trudc).

* Thiét bi, vat liéu: dung cu ép dich thyc vat, ndi cach thay
micropipet, ong dong, gidy loc, dng nghiém va gia 6ng nghiém.

Vit liéu: mau 14, ré, ...

Hoa chat: dung dich sacaroza/mudi véi cac ndng dd nhu 6 thi
nghiém trudc.

* C4ch tién hanh:

+ Rut dich bao: vi chat nguyén sinh song cé tinh tham chon
loc nén trude khi rat dich bao can giét chét té'bao, c6 2 cach giét t&
bao béng nhiét do cao hodc nhiét d¢ thap.
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Truong hop sit dung nhiét do thap: tao nhiét d thap -30°C
dén -20°C bang nudc da tron véi mudi an, 18y 2 - 5g mau 14 cho
vao ong nghiém ddy kin dua vao binh lanh gitt trong 2 gio 14 sé
chét va mau trong dé phan biét.

Truong hop st dung nhiét dd cao: cho mau 14 vao &ng
nghiém va dun cach thay & 90 - 100°C trong 20 phut (st dung
nhiét do cao thuong hay lam thuy hda keo t€ bao, lam loang dich
bao, nén st dung nhiét do thap thi tot hon).

+ Dat 1a vao dung cu ép 1ay dich cha y ép véi luc déu nhau
thu duwoc dich chinh xac d€ so sanh. Cho dich vao éng nghiém
tuong tng.

Hinh 5.1. Dung cu ép dich

+ Dung pipet 18y dich nho vao cac 6ng nghiém chtta dung
dich duwong/mudi va tim nong d6 dung dich, 6 d6 khi dua giot
dich mau vat vao sé ding yén (thi nghiém ciing ¢4 thé 1am 2 buéc
nhw da néu o trén).

+ Tinh ap suat thdm thau theo cong thirc Van Hoff.

5.2. Xac dinh cuong do thoat hoi nudc o la

Sw thoat hoi nudc 0 1a 1a sy bay hoi nudc tir bé mat 14 qua khi
khong vao khong khi. Thoat hoi nuée 1a qua trinh sinh ly dién ra
khi 14 & trong trang thai trao doi chat binh thwong. Cuong do
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thoat hoi nudc cé thé do dwgc khi ta biét lwgng nudce bay hoi tir 14
trong don vi thoi gian va trén mot don vi dién tich 14. Viéc do dac
nay c6 thé tién hanh theo 2 phuong phap: Phuong phap Ivanop va
phuong phap stt dung may do ceong do thoat hoi nude.

5.2.1. Phuwong phap Ivanép

Cé thé x4c dinh luong nudc boc hoi khoi 1a trong thoi gian
ngan khi 14 con dang trao d6i chat binh thuwong bang can dién.

* Thiét bi, vat liéu: can dién hodc can ky thuat (chinh xac dén
104 va 10?), dao, kéo, gidy do dién tich, dong ho, 14 cay thi nghiém.

* C4ch tién hanh:

- Cét cudng la thi nghiém réi dem can 14 lan 1. D€ 1a trong
phong cho tu bdc hoi nudc, sau 30 - 40 phut can 1an 2. S§ 1an nhac
lai ctia thi nghiém nén 16n cho chinh xac. Tinh hiéu s6 khoi luong
la can duoc gitta 2 1an can. P =P1 - P2.

- Do dién tich 1a: ¢6 2 cach do

+ Céch 1: bang may do dién tich 14. Ding may nay quét toan
bd dién tich 1a (xem phan sit dung mdy do dién tich 1a) r6i ghi vao
thé nho trén mdy két qua do dugc.

+ Cach 2: bang cach can gidy c6 dién tich bang dién tich 14 sau
d¢ tinh theo ty 1€ khoi lwgng dé ra dién tich 14 S= —, trong d6 S la
dién tich 1a (dm?); b - khoi luong gidy vé theo hinh 13; a - khoi
luong 1dm? gidy cung loai.

- Tinh ceong d¢ thoat hoi nwedc theo cong thirc:

_ p.60

I (g/dm?/h) trong do t la thoi gian lam thi nghiém (tinh

S
bang pht).
5.2.2. Phwong phap st dung may do ceong d¢ thoat hoi nwdc

C6 thé do cudong do thoat hoi nwdc bang hé thong do cuong

do quang hop va thoat hoi nuedc PP SYSTEM TPS-2
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Do béng may thuan tién hon vi Itc nay cay con dang ¢ trang
thai song va nguyén ven. Cac nghién cttu can do chinh xac cao va
thu két qua nhanh nén dung phuong phap nay.

Budc 1: Bat cong tac md méy

Budc 2: Cai ddt cac thong so can thiét nhw ché do luu, cuong
d6 4nh sang, ché d6 anh sang mat troi hodc den led. Cho may khoi
dong khi nao nhiét d mdy dat 55°C sé khong con bao hién thi say

Am trén man hinh.

Budc 3: Chon mau 14 can 1am thi nghiém (t6t nhat 1a cac 14 thi
3 ttr trén xudng, vi cac la nay dang sinh trudng phat trién tot).

Buwdc 4: Tham kho va lau sach 14 (cha y khong lam ton thuong
14) sau d6 kep dau do vao 14.

Budc 5: DPoc va ghi lai két qua hién thi trén man hinh.
Ct nhu vay 13p lai do cdc mau tiép theo.

Két qua dwgc may tinh toan ty dong va luu trong bo nhé caa
may. (Xem ky cach st dung mady)

5.3. Xac dinh kha nang giit nudc, kha nang hat nuéc va do hut
nudc ctia mo 1a (theo Kozushko N.N)

5.3.1. Nguyén tac thi nghiém

Trong di€u kién binh thuwong, 1a tién hanh qua trinh thoat hoi
nudc qua khi khong hay cutin. Lwgng nudce thoat ra ngoai dwgc bu
lai bang qua trinh hat nuée va dam bao sy can bang nuwdc trong
cay. Khi gap diéu kién bat loi tac dong, & 1a xay ra hién tuwong mat
nudc, luc nay co ché gitr nudce trong t&€ bao hoat dong, thuong &
thuc vat khi mat nudce trén 40% luong nuwdc tong so thi co ché' gitr
nudc cua hé keo hoat dong do do dé phan biét vé kha nang gitr
nudc cua cac loai cay khi dé'1a mat trén 40% luong nudc.
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Cé thé xac dinh duoc kha nang gitt nuwdc, kha nang hut nudce
va d6 hut nudc cta 14 bang cach dé chiing héo trong diéu kién
nhiét d phong va theo ddi sy thay doi khoi lwong 1a ndi chung va
ham lwgng nudc trong 1a noéi riéng. Co6 thé phan tich cac chi tiéu
nay ddi vdi cay trong diéu kién gay han hodc so sanh céc giong co
kha nang chiu han khac nhau.

5.3.2. Phuong phap xac dinh kha nang gitt nwdc ciia mé la

* Thiét bi, vat liéu: can dién ¢ do chinh xac 103 - 10+, kéo,
mau la.

* C4ch tién hanh:

- Cat 14 (budi sang) cting tang 14 & cac mau thi nghiém cho vao
tui nilon dwa nhanh vé phong thi nghiém r6i can 14 (s6 luong tuy
loai 1a) nhanh béng can dién co do chinh xac 104

- Sau d6 d€ 14 héo tu nhién trén ban khdng c6 anh nang chiéu
truc tiép, 0 nhiét dé phong, thoi gian 3 - 4 gio ddi voi loai la mém,
mong va 4 - 5 gio do6i voi la cing d€ cho chung mat dén trén 40%
nudc (cd thé xac dinh mirc ¢ mat nudce trén doi véi ting loai cay
trude do). Co thé d€'la héo trong ta di€u nhiét cang tot.

- Can la dé xac dinh khoi luwong sau héo va luong nudc da mat.

- Sau d6 say kho la ¢ 105°C dén khoi luong khong doi
(khoang 3 - 4 gi®) d€ tinh khoi luwong kho.

- C4ch tinh két qua: co thé tinh kha nang gitt nuwdc béng luong
nudc mat khi héo hodc luong nude con lai sau héo:

B-b
a=——-.100(%)
A

Trong do: a - lwgng nudc mat khi héo/lwong nudce tong so;
B - khoi luong twoi 1a ban dau; b - khoi luong twoi 1a sau khi héo;
A - luong nudc tong s6 (A =B - V trong d6 V - khoi luong kho).

hodc: a= b_TV 100(%) . (Lwong nudc con lai/lwgng nudc tong so)
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+ O ngoai déng rudng nhiéu khi khé so sanh kha ning gitt
nudc do ham luong nwdc rat khac nhau trong cdy, vi thé' trong
nghién cttu nén theo doi chi tiéu nay trong diéu kién gay han chu
dong trong diéu kién nha luwdi, trong trong chau. Co thé theo doi
kha nang gitr nudc trong diéu kién gay han ¢ mot sd thoi diém sinh
truong (cay non, ra hoa, qua non, qua chic,...) d& phat hién kha
ndng gitt nudc cua cay rat khac nhau trong suét qua trinh séng.

- Dénh gia két qua va so sanh kha nang gitt nuéc ctia mau 14
thi nghiém véi d6i chiing hay gitta cac giong cay can danh gia, so
sanh kha ndng chiu han.

5.3.3. Xac dinh kha nang hut nudc phuc hoi stec treong cua 14

Sau khi d€ héo, 1a c6 kha nang hut nwdéc dé€ phuc hoi stc
treong. Kha nang hut nuwdc ¢ cac loai, giong cay khac nhau va
khong giong nhau trong ting thoi ky sinh trueong.

Gidng cay c6 kha nang hut nude phuc hoi stic truong tot sé€ co
kha nang chiu dung di€u kién han han tot hon.

* Thiét bi, vat liéu: kéo, hop d€ bao hoa nudce cho 14 (dung tich
khoang 0,5 - 11it c6 Ilép), can dién hay can phan tich,.. mau vat 1a 14.

* Céch tién hanh:

- Lay 14 (thuong chon 1 tang 14 nhat dinh la la da hoan toan
sinh treong) dem vé phong thi nghiém ngay ro6i cho vao hop dé la
hat nudce bao hoa trong 3 gio. Sau d6 can 14y khoi lugng tuoi bao
hoa nudc (A1).

- Tiép tuc dé€ 1a héo trong phong thi nghiém nhu thi nghiém
trén (nén cho thoi gian 1au hon). Sau d6 cho 1a vao hgp bao hoa dé
3 gio r0i can xac dinh khéi lwgng twoi bao hoa sau khi dé héo (Az).

- Tinh kha nang hut nedc theo lwong niedc ma 14 cay khong
hat dwoc do chiu héo (a%).

a=212 1009,
A

1
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5.3.4. Xac dinh @0 hut nwdc “con lai” caa la

Ban ngay do nang ndng, gi6, thiéu nuwdc ctia dat,... ma cay
thuong thiéu hut nudc. Lugng nudce thiéu hut nay thuong duoc
bu lai vao ban dém do cay hut nudce tir dat. Néu cay khong hut da
nudc dé bu vao luong nude thiéu hut ban ngay thi ban sang c6 thé
xac dinh luong nuwdc con thiéu hut. Luong nuwdc nay cho biét kha
nang chiu dung han han cta cay.

* Thiét bi, vat liéu: kéo, hop bao hoa, can dién, mau la.

* Cach tién hanh:

- LAy mau 14 vao sdng sém, truwdc khi mat troi 1én d€ tranh
thoat hoi nude manh. Dit mau 14 vao tdi nilon roi dua vé phong
thi nghiém can 14 bang can dién.

- Sau do cho 14 vao hop bao hoa nidc trong 3 gio. Pem can 14 lai.

- Tinh d6 hut nudce con lai theo chénh léch khdi lwong 14 truede
va sau khi lam bao hoa.

v="22Y 100%

2
Trong dé: Vi - khoi luong 1a ban dau; V - khoi luong 1a sau
khi bao hoa nude.

Thi nghiém nay c6 thé 14y la toan b cay hodc chi 6 1 tang la.

5.4. Xac dinh hé s6 héo (theo Novicov V.A)
* Nguyén tic thi nghiém:

Khi cay trong khong dugc tudi nude day du sé toi luc cay thiéu
nudc va bi héo. Luong nudc trong dat con lai khi cdy khong hut duwoc
tinh theo ty 1& trén khoi luong dat kho tuyét doi goi la hé sd héo.

* Thiét bi, vat liéu: can dién hodac ky thuat, chén s, binh hinh

try, xéng con, dat trong cay.
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* Cach tién hanh:

Trudc khi xac dinh hé sd héo nguoi ta tinh am dd, khoi luong
kho tuyét d6i va am dung toan phan caa dat.

- Am do6 dat: 1ay dat, ray nho, cho vao chén st da biét trude
khdi luong. Sy kho 6 nhiét do 105°C dén khi luong khong ddi.

D6 am dat tinh béng luong nudce 6 trong dat tinh theo % so
v6i lugng dat chua say.

- Khéi lugng kho tuyét déi cua dat:

Tinh bang khdi luong dat am - lugng nuée chira trong dat.
Luong nudc chira trong dat tinh theo d6 am.

Vi du: 1ay a gam dat am, luong nuwdc chira trong a gam khi do

. : .40 R o A LA

am da tinh duwoc 40% bang alw (g). Vay khoi luong dat kho
tuyét doi la:

a.40 a.60

700 ©®= 100

- Am dung toan phan

Lay dat vao binh hinh tru bang kém/inox dd cao 15 - 20cm,
duong kinh 5 - 6cm, day c6 16 ray d&t cdch mép 1 - 2cm (c6 thé
dung 6ng thuy tinh ddy o bit vai man).

Trudc khi cho dat vao binh kém, tién hanh dat ¢ day binh 1 to
gidy loc hay vai wét, va can binh + gidy loc/ vai wét.

bdt binh ¢6 dat vao trong c6c nude sao cho nudce trong coc
vita cham vao 16 ray c6 gidy loc. Pay kin cdc bang chudng thuy
tinh d€ tao khong gian bao hoa hoi nudec.

Khi 16p dat trén cung cling udt, 1ay binh ra khoi cdc va tham
nudc thira ¢ day binh. Pem can binh c6 dat.

Tiép tuc d€ binh vao cc nudc nhu vay 2 gio roi dem ra can
lai, néu khoi luong khong tang thi da dat yéu cau.
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Tinh toan: 1dy a, gam dat am, sau khi hut nudce tang 1én dat a,.

a,-q

Khoi lugng dat am tang: a, - a, (g) hay 100 (% so voi
al

luong dat dm ban dau).
Am dung toan phan = 22721 100 + d6 4m dét ban dau (tinh
a
theo % dat am). Con binh thuong am dung tinh bang % trén khdi
luong dat kho tuyét doi. Vi du: gia st 6 am dat 40%.
Trong 100g dat &m chira 40g nudc va 60g dat kho.

60g dat kho: 22

100 (%)+ 40 (%)

a
Vay 100g dat kho: X(g)

(az'al.loo +40}.100
— X = il

60
am dung toan phan o trén x 100/60).

(gam) (hay hiéu don gian 1a 1y

- Hé s6 héo: Hiéu so: khoi luong dat am - khoi lugng dat kho
tuyét doi = luong nudce. Trong treong hop cay da bi héo thi do la
lwong nude con lai cay khong hut duoc. Luong nuwde nay tinh trén
100g dat kho tuyét doi 1a hé s& héo. Két qua nay ciing gan bang két
qua tinh theo kinh nghiém:

Am dung toan phan - 21

K (hé s6 héo) =
2,9

5.5. Xac dinh nuéc ty do va nuéc lién két trong cay
5.5.1. Nguyén tac thi nghiém

Trong mo thyc vat, nudce ton tai 6 2 dang: tu do va lién két.
Khai niém nuwéc te do 1a nwdc cé thé 1am dung mdi va dé dang
déng bang ¢ 0°C. Nudc lién két thuong trong moi lién két keo voi
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cac dai phan t httu co. Luong nudc tu do va lién két ton tai trong
moi can bang dong, phu thudc vao ceong dd qua trinh trao doi
chat va diéu kién ngoai canh.

Mau mé thuc vat (thwong st dung 14) khi dem ngam trong
dung dich duwong sacaroza nong do cao sé bi mat nuwdc, dung dich
duong khi d6 sé giam nong do. Nguoi ta c¢d thé xac dinh duoc
luong nuwdc cua md thuc vat da bi dung dich duong lay di béng
khtic xa k& hay cac dung cu, cdc cach xac dinh khac. Mau d6i
chiing xac dinh ham luong nudc tong s6. Hiéu s6 gitta ham luwong
nudc tong s6 va ham luong nwde ty do la luong nuwde lién két con
lai trong mau thuc vat.

Nghién cttu nay cliing dé xem tinh trang trao do6i chat cua t&
bao, so sanh gitta cac thoi ky sinh tredng, so sanh gitra cac giong
dé danh gia kha nang chong chiu han, néng, lanh, man...

5.5.2. Xac dinh nudc ty do va lién két bang khic xa ké (theo Guxép N.A)

* Thiét bi, vat liéu: khtic xa ké, can dién hay can ky thuat, 6ng
nghiém 3ml, dda thay tinh, khoan 14, c6c nung, kep

Dung dich duong sacaroza, nudc cat.
* Cach tién hanh:

- Dung pipet cho vao 2 dng nghiém mdi dng 1,5ml dung dich
duong sacaroza 30% (kiém tra lai ndng dd bang khtic xa ké). Cac
ong nghiém phai duoc say kho d& ngudi triede d6 va ¢ nap cao su
va xac dinh truede khoi luong. Sau khi cho dung dich dwong can lai
ong nghiém.

- Lay mau la bang khoan 14 (ti1y loai cay ma 1ay tir 20 — 50 ban,
vi du: ngo 1dy 20 ban, ltc 1dy 40 ban), sau d6 dem can trén can
dién, (tuy loai cay: tir 20 - 50 ban vi du: ng6: 20 ban, lta: 40 ban...)
va cho vao mot dng nghiém sao cho ngép trong dung dich duong,
hoi lac nhe 6ng nghiém. D& ngadm nhu vay trong 2 gio d&¢ dung
dich duong rut nudc ty do tir 14. (D61 vdi cac loai 14 khac nhau ¢
thé can thoi gian ngdm 1a khac nhau va ndong d6 duong khéac nhau).
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- Sau khi ngam 1a xong, 18y ban 14 ra (dung kep nho c6 trang
Parafin dé€ khong dinh dung dich duong ra ngoai) va dung khuc
xa ké&'d€ do nong d6 dung dich duong sau thi nghiém.

- O méu déi chitng twong tre s6 lwong ban 14 xac dinh ham
luwong nudc tdng s bang cach cho ban 14 vao cdc nung va dua vao
tu sdy ¢ nhiét do 105°C dén khoi luong khong d6i. Ham luong
nuée tong s§ tinh bang % khoi lwong tuoi.

- Tinh toan: ki hiéu nong d¢ dung dich duong A1 - trudce thi
nghiém; A: - sau thi nghiém; khdéi luong dung dich dwong B -
triede thi nghiém; B2- sau thi nghiém.

+ Luong duong cd trong dung dich ltc ban dau va cudi thi nghiém
béng nhau va bang;: X =B1. A1% (A1 & thi nghiém nay bang 30%)

+ Khoi luong dung dich sau thi nghiém Be:

p,— X100 _AB 4
A A

2 2
+ Khoi luong dung dich tang thém bang B2 - Bi = Y (luong
nudc te do).
+Nong do nudc tu do (%)/ khoi luong twoi (K) ctia 14 la:

Y.100 _B,-B,.100
K K

+ Nudc lién két = Ham luong nudce tong s6 (%) - Ham luwgong
nuoc ty do (%).
5.5.3. Xac dinh nwéc tw do va lién két yéu caa mé 14

* Thiét bi, vat liéu: can dién c6 d0 chinh xac 104, khoan 14, dta

thuy tinh, kep, cdc nung, giay tham.
Dung dich duong, nudc cat.
* Cach tién hanh:

- Dung khoan la 1ay mau 14 20 - 50 ban, can béng can dién.
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- Cho dung dich duong vao &ng nghiém (1,5ml) r6i cho mau
14 ngam trong dung dich duong 30% trong 2 gio, lac nhe.

- Sau 2 gio dung kep 14y mau 14 ra, tham kho ban 14 bang giay
tham r0i dem can 14.

- Hiéu s0 2 lan can 14 la lwong nudc tu do da bi hut ra do
dung dich duong 30%.

Thi nghiém nén lam vdi s6 1lan nhic lai khong it hon 4 1an, thi
nghiém nay c6 thé dung dé€ danh gia hiéu luc ctia cac nong do
duong khac nhau trong viéc rut nudce tu do va lién két yéu cua la.
C6 thé xéac dinh lwgng nuede lién két chat sau khi sdy mau & 105°C
dén khoi lwgng khong doi.

5.6. Xac dinh ham lugng prolin trong mé thuc vat (theo Bates va CS)

Prolin cé vai tro diéu hoa thdm thau, bao vé trao doi chat
chong lai di€u kién stress, diéu hoa pH té'bao chat, lvu trir cacbon
va nito, chttc nang chong oxy hoa.

* Nguyén tac thi nghiém:

Dua trén phan tng gitta prolin va dung dich ninhydrin trong
axit tao hop chat mau vang, hap thu budc séng dédc trung
520nm.Cong thitc tinh ham luong prolin xac dinh trén co s& tham
khao Reigosa Roger M.].

* Thiét bi, vat liéu:

- Axit sulphosalicylic 3% (w/v).
- Axit photphoric 6M.

- Axit axetic.

- Dung dich ninhydrin trong axit (dwoc chuén bi bang cach t néng
1,25¢g ninhydrin trong 30ml axit axetic, va thém 20ml axit photphoric
6M). Lueu : axit ninhydrin sé giir on dinh chi trong 24 gio, tai 4°C.

- Toluen.
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* Cach tién hanh:
O day chiing t6i md ta cac phuong phép dinh luong prolin tw

do trong cac mo 14, bao gdm bon buedce chinh:

MO 1a twoi (0,25-0,50g) + 5ml axit
sulphosalicylic 3%

Nghién (bang nito 16ng)
Loc (ly tam)

{ Phan tng v6i ninhydrin }

Dich loc + 2ml dung dich
ninhydrin + 2ml axit axetic

[ Tach chiét }

B0 sung: 4ml toluen

Lac déu: 15-20 giay

Doi 6 nhiét d6 phong cho téi
phan ting c6 mau

[ Do quang phé hap thu (520nm) }

Tinh toan néng d6 hodc ham
luong (ug/g)

Hinh 5.2. Cac bw&c chinh cta qua trinh dinh lwong prolin tw do
béng phwong phap so mau
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e Can 0,5g/mau nghién ki, thém 10ml dung dich axit
sulfosalicylic 3%, ly tam 7000 vong/phut trong thoi gian 20
phut, loc 1dy dich loc.

e Ldy 2ml dich chiét cho vao binh, thém 2ml axit axetic va
2ml dung dich ninhydrin, G trong niedc néng 100°C trong
thoi gian 1 gio sau d6 t nudc da 5 phut.

e B3 sung vao binh phan ting 4ml toluen, lac déu. Lay phan dich
mau hong 6 trén dem do ODsonm bang may do quang phd.

e Ham luong prolin duwoc xac dinh dwa vao duwong chuan
prolin va tinh todn theo cong thttc sau:
X(pg/ml).V(ml).df

Prolin (ng/g) = "@

Trong do:

X: gia tri ODsw ctia mau; V: thé tich dich chiét (= séml toluen); df:
hé 58 pha loang (trong trieong hop nay 1a 5); w: khdi lwong mau.

* Xay dung duong chuan prolin:

Tién hanh pha prolin tinh khiét theo cac nong dd ghi trong
bang 5.1, tién hanh phan tng theo quy trinh da trinh bay, sau do6
tién hanh do d¢ hap thu quang ¢ budc soéng 520nm trén may
UV-Vis 2450 (Shimadzu, Nhat Ban). Nong do6 prolin va gid tri hap
thu OD duoc trinh bay trong bang 5.1.

Bang 5.1. Néng do prolin va gia tri OD

Nong dd (pg/ml) oD
20 0,45
40 0,81
60 1,17
80 1,52
100 1,88
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Dung d6 thi biéu dién va 1ap duong chudn prolin bang phan

mém Excel.

OD
2 -
y=0.017x + 0.095

1.5 A R2=1

1 1 4 OD

— Linear (OD)

0.5 A1

0 T . )

0 50 100 150

Hinh 5.2: Biéu dd biéu dién dwong chuén prolin

Trong do6: X - nong d¢ prolin (ug/ml); Y - gia tri OD tuong
tng voi nong do X.

5.7. Xac dinh ham lugng protein trong mé thuc vat

Khi thyce vat gap phai diéu kién stress cua yéu t6 vo sinh hay
httu sinh thi phan tng dau tién quan sat duoc 1a sy giam trao doi
chat, giam sinh treong. Trong “pha bao dong nay”, sinh tong hop
protein, quang hop, van chuyén cac chat chuyén hoéa, sy hap thu
va van chuyén cac ion bi giam xudng.

Hon nita, trong thuc vat khong ¢ co ché chdng chiu hoac chi &
muc thap, sy thiét hai va sy gia hoa sé dién ra nhanh chéng. Cung
v6i se mat di cuia diép luc, rubisco va cac protein luc lap khac bi thuy
phéan va di vao co thé€ qua phloem, tiép theo d¢ la sy thiy phan cua
protein ty thé va md dan. Do d6, ndng d6 protein thap dugc hiéu
nhu la mot triéu ching 16 rét vé thiét hai do stress o thuee vat.

Tuy nhién, & hau hét thuwc vat phan tng véi diéu kién bat loi
s& hoat hda cac co ché @€ thich ting véi stress, chang han nhu qua
trinh trao d6i chat thich hgp, hoat héa cac qua trinh stra chira, trao
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do6i chat dai han va thich nghi hinh thai, chung duoc goi chung la
“Hoi ching thich ting chung”. Cac co ché d6 gdm sinh tong hop
protein ¢ chirc nang dac hiéu, sy di€u chinh tham thau (nhu tich
Ity prolin) va chong qua trinh oxy héa (nhu tich lity polyamin)...

Céc co ch& d6 bao gdm cac phan tng chuyén héa chang han
nhu tai diéu chinh qua trinh trao d6i chat thich hop va thay d6i
sinh khoi. Du la phan tng thich nghi nhung tat ca déu kem theo
thay d6i mic d9 hoat dong cta nhiéu enzym thudc cac con duong
trao doi chat khac nhau, tat ca déu thé hién qua mirc dd protein
tong sO thuc vat.

Cé rat nhiéu quy trinh d€ dinh lugng ham luong protein tir
dung dich chiét. Mot dung dich protein don gian c6 thé cho két
qua khac nhau néu duogc dinh luong bing phuong phap khac
nhau, boi vi cac phuong phap d6 dwa trén nguyén tac khac nhau.
Thuee ra mot phwong phép tuyét d6i 1a khong ton tai, moi phuwong
phép déu ton tai nhitng wu va nhuoc diém. Viéc lya chon phuong
phép thich hop phu thudc vao protein c6 trong mau, do tinh khiét
ctia mau chiét... Cac phuong phap dwoc st dung rong rai hién
nay dé€ dinh luong protein nhu Biuret, Bradford, Kjendahl, Lowry,
Smith va Warburg - Christian. Tuy nhién, nhiéu tac gia dé nghi
phuong phap phan tich quang phd cuia Bradford (1976) béi vi nd
c6 nhiéu vu diém hon so véi cac phuong phap khac.

5.7.1. Xac dinh ham lwgng protein (theo Bradford; Nguyén Quang
Vinh va CS)

* Thiét bi, vat liéu: Mau protein can xac dinh, dung dich
protein chudn (albumin huyét thanh bo) Img/ml.

Bang 5.2. Chuén bi thuéc thir Bradford

Héa chét Néng dd cubi cuing
Coomassie® Brilliant Blue G-250 0,01 % (w/v)
Etanol 95% 4,7% (w/v)
Axit photphoric 85% (w/v) 8,5% (wiv)
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Vi du can pha 1 lit dung dich thudc tha: hoa tan 100mg CBB
G250 trong 50ml etanol 95% va 100ml HsPOs 85%, bd sung nudc
dén 1000ml.

* Cach tién hanh:

Nguyeén liéu thyc vat twoi bao quan trong ta lanh ¢ 2°C st
dung ttr 5-10 ngay hodc gitr & -20°C cho dén khi tach chiét.

Dung dich chiét hay dém chiét tuy thudc vao ting tac gia, &
day st dung dém chiét theo Arulsekar va Parfitt (1986). Dém Tris
0,05M (pH = 8) v¢i cac thanh phan sau:

Bang 5.3. Chuan bj dém chiét

Héa chét Néng dd
Tris base 0,05 M
Axit ascorbic (mudi Na hoéc axit tw do) 0,1 % (wiv)
Cystein hydroclorit 0,1 % (w/v)
Polyetylene glycol (3500 - 4000) 1,0 % (Wiv)
Axit xitric (monohydrat) 0,15% (w/v)
2-mercaptoetanol 0,008 % (v/v)

- Can 100 - 300mg mau thuc vat tuoi duoc nghién nho b.%mg
c6i chay st trong nito 1ong + 1ml dém Tris 0,05M dé€ tach chiét
protein, c6 thé thém mot luong nhé chat chdng oxy hda polyvinyl
polypyrollidon (PVPP)

- Ly tam lanh 14.000 - 19.000 vong/phut trong 20 phut ¢ 4°C.
- Mau sau khi ly tam duoc do ngay hoéc bao quan & -20°C.

- Cho vao 6ng nghiém 200ul dung dich mau protein, 2ml
dung dich thudc th bradford, l4c déu. Sau 2 phat do ODsosnm (chtt

y can do trudc 1 gio)
* Xay dung duwong chuan protein:

- Chuan bi dung dich chuan albumin huyét thanh bo Img/ml.
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- Chuéan bi 6 dng nghiém sach kho, cho vao lan lwgt cac 6ng
lwong dung dich chuén twong duong 1a: 1; 2,5; 5; 10; 15; 20ul, thém
nudce dén 200ul.

- Cho thém 2ml thudc thir Bradford, 15c déu va do ODsosnm.

- Dung d6 thij biéu dién sy twong quan gitta OD va néng do
protein. Ttr OD ctia mau d6i chiéu véi d6 thi chudn dé tinh ra ham

lwong protein.

Bang 5.4. Bang néng dé protein va gia tri OD

Néng dé (ug/ml) oD
5 0,03

12,5 0,07

25 0,10

50 0,18

75 0,24

100 0,32

Dung do thi biéu dién va 1ap duong chuan protein béng phan

mém Excel.

OD
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Hinh 5.4. Biéu dé biéu dién dwong chuan protein
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Trong d6: X - nong d¢ protein (pg/ml); Y - gia tri OD tuong
tng véi nong do X.
X(pg/ml).V(ml).df
w(g)

X - ndng dd protein (pug/ml); V - sdml dich chiét protein (1ml);

protein(ug/g) =

df - y&u t& pha loang (df = 1/0,2 = 5); w - 8 gam mau.

Ngoai stt dung dém chiét trén, chiing t6i con dung dém PBS
(Phosphate buffered saline) d€ chiét protein:

Bang 5.5. Thanh phan dém PBS

Thanh phan Khéi lwong
NaCl 8,09
KCl 0,29
NazHPO,4 1,449
KH2PO4 0,249

Thém nuéc cat dén mirc 800ml; diéu chinh pH =7,4 bz‘?mg HC;
bd sung nudce cat téi 1000ml; khir trung.

5.7.2. Xac dinh ham luong protein theo phuwong phap Lowry
(Folin - Ciocalteau)

Phwong phdp nay dua trén phuwong phap Biuret. St oxi hoda cac
axit amin tyrosin va tryptophan véi thudc thit Folin — Ciocalteau tao
thanh phtc chat mau xanh tim. Phuong phédp nay cling rat nhay dé
dinh ligng protein, tuy nhién két qua dé bi nhiéu boi nhiéu loai héa
chat nhw Tris, EDTA, urea, mot s0 loai duwong.

- Ldy 1ml dung dich can phén tich cho vao 6ng nghiém.
Chuan bi 6ng blank béng cach st dung 1ml nwdc cat.

- B8 sung vao 5ml “dung dich kiém” (duoc chudn bi bang
cach tron Na,CO, 2%(w/v) trong NaOH 0,1 mol/lit, CuSO4 1%
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(w/v) va NaK tartrat 2% (w/v) theo ty 1¢ 100:1:1). BDao déu va dé
yén trong 10 phut.

- B6 sung 0,5ml thudc thtr Folin — Ciocalteau (san pham
thuwong mai duoc pha loang véi nudce cat véi ty 1€ 1:1). Sau do dé
yén trong 30 phut.

- Bo ODésoonm.

- Dung duong chuan protein tit BSA (xem phuong phap 5.7.1).
5.7.3. Xac dinh ham lwgng protein theo phwong phap Biuret

Phwong phap nay dwa trén phan tng dac hiéu cta ion Cu?
trong dung dich kiém véi hai lién két peptit lién ke.

- Lay 1ml dung dich can phan tich cho vao dng nghiém.

- B6 sung 1ml hoa chat Biuret (CuSOs.5H20 1,5g, NaK tartrat
6,0g trong 300ml NaOH 30% (w/v)) vao cac &ng chira mau va ca
ong blank.

- U 37°C trong 15 phiit.
- Bo ODs20nm.

- Dung duong chuan protein tir BSA (xem phuong phap 5.7.1,
nong do thuong tir 1 - 10mg/ml).

5.7.4. Xac dinh ham luong protein theo phwong phap danh gia
truc ti€p do hap thu UV (theo Warburg — Christian)

- Do d¢ hap thu dung dich can phan tich OD2sonm. Néu gid tri
OD 16n hon 1 thi can pha lodng mau.

- Do nhic lai mau d6 & OD26onm.
- Tinh ham luwong protein theo phuong trinh:

[Protein] mg/ml = 1,45.0D2sonm — 0,74.0OD260nm.
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5.8. Xac dinh ham lugng nuéc tuong dbi trong mo thuc vat

Ham luong nuwdc trong moé cé thé dwoc thé hién bang nhiéu
cach, bao gom luwong nudc trén mot don vi khoi luwong kho hoac
twoi va trén mot don vi trong lieong nedc 6 dang hydrat hdéa. Ham
luong nudc twong d6i (RWC - Relative water content) da duoc
Slatyer dua ra nam 1967, day la mot chi s6 httu ich phan anh trang
thai can bé“mg nudc trong md thye vat bdi vi nd thé hién luong
nudc tuyét doi ma trong do thuc vat can dé dat do bao hoa nhan
tao hoan toan. Nhu vdy c6 mot mdi quan hé gitta RWC va thé
nang nudc (xem hinh 5.5 ). M6i quan hé nay thay doi dang ké theo
tinh chat, do tudi ctia nguyén liéu thuee vat.

RWC biéu thi phan tram ham luong nudc trong md thuc vat &
mot thoi diém nhat dinh khi mo dé truong nuwde hoan toan:

trong luong tuwoi - trong luong kho

RWC = . 100

trong lwong bao hoa - trong lugng kho

Mo thue vat dat dwoc do bao
hoa hoan toan khi khoi luong khong

doi. La non sé hdp thu nudc trong
mot thoi gian dai (thuong la vai
ngay). Mo con non sé ho hap va tiéu I
thu mot phan khoi luong kho. Biéu
do6 anh huong téi do bao hoa nudc ost
cua md. Do vay, d€ tranh van dé '

nay can giam thoi gian dat d¢ bao

hoa mo6 bang cach giam kich thudc 0 } |
0.9 0.8 0.7

mau va bao quan mau lam sao dé
tranh dién ra cdc hoat dong sinh ly e
béng cach tc ché€ sinh tredng va ho Hinh 5.5. Méi quan hé
hap trong mot thoi gian xac dinh. gitva thé nang nwoc
Thuong bao quan mo6 thuc vat trong va ham lrong nuoe trong doi

thi nghiém nay ¢ 4°C.
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* Cdc khia canh sinh ly:

Nudce chiém hau hét khoi luong ctia té bao thuc vat. Trong
mdi t& bao, t& bao chat chi chiém 5 dén 10% khoi lugng t€ bao va
phan con lai la khong bao 16n chita ddy nude.

Su thay d6i vé thé tich chat nguyén sinh 1a va su thay doi hoat
dong quang hop ctia 14 c6 mot mdi twong quan chat ché. Doi khi su
suy giam vé ham luong nudc trong mo cd thé anh hudng dén sinh
trudng nhiéu hon so véi sy suy giam thé nang nuwdc hodc thé ap
suat. Thuc vat trong moi treong te nhién ¢d thé chiu anh hudng cta
cac diéu kién moi treong khac nhau tuong tac voi cac ddc diém di
truyén cua nd. Thé ludng boi Dactylis glomerata cho thay RWC nho
hon thé t& bdi (Gonzalez-Vilar va cdng su). Diéu nay c6 nghia la
thuee vat sé thay doi ve trao d6i chat nhw ngiing hoat dong quang
hop, tang ho hap, tich lity prolin va axit abscisic.

Trong qua trinh bao hoa ctia md c6 hai giai doan (pha) su hap
thu nwdc. DAu tién dién ra sy hap thu nudc nhanh chéng dé dap
ung tinh trang thiéu nudc cua mo. Sau d6, nudc duoc hdp thu
cham hon boi sy sinh trudng va cac yéu to sinh ly khac, kho xac
dinh noi né dién ra. Md con non rat nhay cam vdi giai doan tha
hai (hinh 5.6).

RWC la mot chi tiéu vé thé tich twong d6i ctia té bao (relative
cellular volume) cho thay su thay doi vé thé tich t& bao ma co6 thé
anh huong dén tuong tac gitta cac dai phan t va cac bao quan.
Theo quy dinh chung, RWC dao dong trong khoang 100 - 90% c6
lién quan dén sw déng caa khi khong trén la va giam do gian caa
t&€ bao cling nhw sinh treéng. Ham luong khoang 90 - 80% la
twong quan véi su thay d6i trong thanh phan cia mo6 va mot s6
bién doi lién quan dén tdc do ctia qua trinh quang hgp va ho hap.
Néu RWC dudi 80% cé nghia thé nang nudc khoang -1,5 MPa
hodc it hon, va di€u nay sé€ tao ra nhitng thay do6i trong trao doi
chat véi viéc ngting qua trinh quang hop, tang ho hap va tang tich
ltty prolin va axit abscisic.
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Hinh 5.6. Pwdng cong bao hoa ctia manh céat tir mé non (1)
va md trwdng thanh (2). FW: khéi lwong twosi.

* Xdc dinh ham liegng nwéc twong doi (theo Sharper):

g quan

- Cét cac manh 14 (kich thudc 1ecm?, cAn nhanh cic manh 1846
dé xac dinh khoi luong twoi ctia 14 FW (Fresh weight).

twon

- Chuyén cac manh la da duoc can vao 6ng eppendorf éﬁﬂ
(hoic thay bang &ng nghiém) chita nwdc dé ion. o
- Sau d6 ddt trong tu lanh khoang 4 gio d€ mo6 hap thu nudT.

A ~‘
- Lay ra nhiing lat cat cia mo tir nudc d€ ion. Can than loabo

nudc du thira trén bé mit 1a béng gidy tham. Can trong lugng tua
cac mau dé xac dinh khéi luong twoi treong nudc cua la (TFW -
Turgid fresh weight).

- Sau d6 dat cdc mau d6 vao ta say 70°C trong thoi gian it nhat
la 48 gio. Sau khi sdy, can lai mo d€ c6 duoc trong luwong kho caa
mo (DW - Dry weight).

- Ham lwong nuréc tiong d6i duwroc tinh bang cong thikc sau day:

FW -DW

RWC(%)=——————.100
TFW - DW
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5.9. Dinh lugng glycine betaine (theo Grieve va Grattan, 1983)

* Thiét bi va vat liéu:

- Dung dich Kali tri-iot: 1y 15,7g Iot va 20g kali iot hoa tan
trong 100ml nwdc cat va bao quan & tu 4°C.

- Dung dich H2S04 2N.

* Cach tién hanh:

- Lay mau 14 nghién nhé thanh dang bot bang c6i chay st véi
nito long. Can 0,5g bot nghién nho hoa vao 20ml nude d€ ion, dat
vao may lac trong 24 gio & 25°C.

- Loc thu dich, bao quan trong tu da dé€ phan tich.

- Pha loang dich loc bang H2S0: 2N véi ty 18 1: 1.

- Lay 0,5ml dich sau pha loang cho vao 6ng eppendorf 2ml,
dat vao hop da trong 60 phut.

- Sau d6 bd sung 0,2ml dung dich kali tri-idt, dat hoén hop
phan ttng nay vao nhiét d¢ 0 - 4°C trong 16 gio.

- Sau d6 ly tam ¢ 10.000 vong/phut trong 15 phat ¢ 0°C.

- Hat phan dich noi (cha y thao tac nhe nhang) cho vao 6ng

nghiém, b6 sung 9ml 1,2-diclometan (da lam mat ¢ -10°C), dao déu
trong khoang 1-2 phut (ludn gitr hon hop phan tmg & 4°C).
- Sau 2 - 2,5 gio, bo 16p nudc phia trén va xac dinh mat do
quang hoc ctia 16p chat hitu co phia dudi 6 budc séng 365nm.
- Ham luong cua glycine betain duoc tinh toan ttr dueong chuan.
Y =0,865.X - 0,348 (R2=0,97)

Trong do: Y - nong do glycine betain (ug/ml), X - ODsssnm.

Y (ug/ml).V(ml).df
1000.w(g)

Glycine betaine (mg/g) =
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Trong do:

X: gia tri ODsesnm clia mau; V: thé tich dich chiét (= sdml 1,2-
diclometan); df: hé s6 pha loang (trong truong hop nay la
80 = 40ml dich chiét da pha loang bang H2S0: 2N/0,5ml phan tich);
w: khoi lwong mau (= 0,5¢); 1000: hé s& chuyén d6i don vi ug/g
sang mg/g mau).

Nong do glycine betaine duoc chuan bi ¢ 50 - 200pug/ml trong
axit H2SO4 1IN d€ dung duong chuan.
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CHUONG 6

CAC PHUONG PHAP NGHIEN CUU
VE QUANG HOP VA SAC TO QUANG HOP

6.1. Dinh lugng diép luc va carotenoit bang phuong phap quang
phd (theo Lichtenthaler H.K va Wellburn A.R, 1983)

DPinh luwong diép luc a, b va carotenoit trong dich chiét sdc td
ctia md thuc vat bang phuong phap quang pho UV - Vis rat phtic
tap boi tuy thudc vao viéc lya chon mAau, hé thong dung moi va
may quang phd duoc st dung. Vi cac sac t6 thuc vat khac nhau
nhung hap thu anh sang ¢ cac vung quang pho c6 thé trung nhau.

* Thiét bi, vat liéu: etanol 96%, may vortex, may do quang pho
voi cuvet Tem. Mau 14 (14y cung ting 14 d€ so sanh)

* Cach tién hanh:

- Lam lanh mAu 14 béng nito 16ng, nghién thanh bjt min

- Lay khoang 5mg bot min vao dng (v6i khoi lwong DW (mg)
da biét).

- BO sung 100ul nuwdc cat va doi nguyén liéu thdm nudc
(khoang 10 phut).

- BG sung 8,0ml etanol 96% va vortex.

- Quah &ng nghiém bang 14 nhom moéng va t & nhiét do
phong trong ta hut qua dém.

- bén ngay hom sau, vortex mau va cho cho dén khi hat phan
tan da roi xudng day (hoac dung may ly tam).
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- DBo sy hap thu caa dich chiét 6 budc song 470nm, 648,6nm
va 664,2nm. Gid tri OD nén trong khoang 0,2 - 0,8.

* Tinh todn:

Nong do cta diép luc a (Ca), diép luc b (Cv) va carotenoit tong
$O (Cx+c) €6 thé dwgc tinh toan thong qua cac phuwong trinh dudi
day tuy thudc vao tung loai dung mdi khac nhau, ¢ day nong do
duoc tinh la pg/ml dich chiét:

- Dietyl ete (dung moi tinh khiét):
+ Ca (ug/ml) = 10,05.Aseo,s - 0,97. Asa2,2
+ Co (ug/ml) = 16,36.Asa2,2 - 2,43. Assos
+ Cix+o) (Ug/ml) = (1000.A470 - 1,43.Ca- 35,87.Cp)/205
- Dietyl ete (nwdc tur do):
+ Ca (ug/ml) = 9,93.Ase06 - 0,75.Asars
+ Cb (ug/ml) = 16,23. Asars - 2,42. Assos
+ Cixto) (ng/ml) = (1000.A470- 1,43.Ca- 33,12.Cr)/213
- Etanol v6i 5% (v/v) nwdc:
+ Ca (ug/ml) = 13,36.Ac6s,1 - 5,19.Asass
+ Cb (ug/ml) = 27,43 Asss s - 8,12. Assa
+ Cixro) (g/ml) = (1000.A470- 2,13.Ca- 97,64.Cr)/209
- Axeton (dung mdi tinh khiét):
+Ca (ug/ml) = 11,24. Assi - 2,04. Aciss
+ Co (ug/ml) = 20,13.Asa4s - 4,19.Ass1,6
+ Cixro) (ug/ml) = (1000.A470- 1,90.Ca- 63,14.Cv)/214
- Axeton véi 20% (v/v) nwdc:

+ Ca (ug/ml) =12,25.Ae63,2 - 2,79.As468
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+ Cb (ug/ml) = 21,50. Assss - 4,19.Ass3,2

+ Cix+o) (ng/ml) = (1000.A470- 1,82.Ca- 85,02.Cb)/198
- Metanol (dung méi tinh khiét):

+ Ca (ug/ml) = 16,72.Aces2 - 9,16.Aes24

+ Cb (ug/ml) = 34,09. Asss - 15,28.Ascs2

+ Cixro) (g/ml) = (1000.A470- 1,63.Ca- 104,96.Cr)/221
- Metanol v6i 10% (v/v) nwdc:

+ Ca (ug/ml) = 16,82.Aces2 - 9,28. Aes24

+ Co (ug/ml) = 36,92.A6s52.4 - 16,54. Aces2

+ Cix+o) (ng/ml) = (1000.A470- 1,91.Ca- 95,15.Cp)/225
- Vi du: néu tinh ra ham luwong diép luc/g mau khé nhu sau:

+ Ca (mg/g khoi lugng kho) = (13,36.Aces1 - 5,19.Ae4s6).8,1/
khoi lwgng kho

+ Cp (mg/g khoi luong kho) = 27,43.Aesse - 8,12.Aee4,1).8,1/
khoi lwgng kho

+ Cas» (mg/g khoi lwong kho) = (5,24.Aces1 + 22,24.Aesss).8,1/
khoi lwgng kho

+ Cio (ug/g khoi lugng kho) = (4,785.A40 +3,657. Aces -
12,76.A648,6).8,1/ khoi lwgng kho.

* An toan: deo géang tay, 1dy etanol trong tu hat, sau khi do
xong, dich chiét sdc td duoc d6 vao binh chira chat thai.

* Khia canh sinh ly lién quan dén ham luong diép luc (dl) va
carotenoit:

Nong d6 caa diép luc a va diép luc b trong nguyén liéu thuc
vat co thé duoc dinh luong véi cac hé thong tham chiéu khac nhau.
Cac hé théng tham chiéu hién tai bao gom: mg dla/m?2 dién tich 14
(hodc pug/cm? dién tich 14), ug dlasw/g khoi luong kho, va mg dlaw/g
khoi lwong twoi (cach nay it phu hop so véi khoi lwong kho).
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Khi so sanh cac két qua véi cdc nhom con lai hodc cac gia tri
thu duwoc tir quan sat trede do, nén dung chung cung mot hé tham
chiéu. Thay d&i trong ham lwong dl cAn duoc thé hién bang cac gia
tri trung binh cua mot tham chiéu khong thay doi, néu khong, co
thé mot bién thé ctia quan sat di liéu c6 dwge khong phai do sy
thay doi nong d6 dl ma thay d6i trong hé thong tham chiéu. Vi dy,
su tang ham luong dl trén khoi luong twoi (trong 14 hodc qua) ¢
thé chi do sy giam khdi lwgng twoi do mat nuwde. Trong nhiéu
treong hop, so 1a trén cdy, s6 cap la mam, sd cay con (s choi) hodc
s0 qua c6 thé la hé thong tham chiéu tot dé€ theo doi nhitng thay
ddi v& mikc d6 sac t&, vi nhitng s nay khong thay d6i khi dién tich
14 hay khoi lwgng 1a khac nhau.

DIb duregc tim thay chi ¢ hé thong séc td dng-ten, trong khi d6,
dla c6 mat trong trung tdm phan tng cua hé thong PSI, PSII va
trong sac t& dng-ten. Ngoai ra, hé thong hap thu anh sang LHC-I
cua hé thong PSI c6 ty 1é dla/b xap xi 3, ma ty 1€ nay 6 LHC-II cta
PSII la khoang 1,1 - 1,3. Mtrc d¢ ctia LHC-II cua PSII bién dong va
cho thay phan tGng thich nghi anh sang. Cay wa béng cd so luong
LHC-II cao hon so vdi cay wa sang, vi vay ty 1€ dla/b ctia ching
thap hon cay ua sang (Lichtenthaler et al., 1982, 1984). Su suy giam
ty 1é dla/b c6 thé dugc hiéu nhw la su md rong cta hé thong dang-ten
cua PSIIL Ty 1é dla/b trong la & cac giai doan phat trién khac nhau
la khac nhau, thay doi tuy theo diéu kién sang manh hodc yéu. Ty
1é dlas» vGi carotenoid tong sd: (a+b)/(x+c) la mot chi s6 ciia mau
xanh 14 cay. Ty 1é (a+b)/(x+c) thuong ndm trong khoang 4,2 - 5,0
trong la cay wa sang va cay ngoai sang, voi cay wa bong, cay chiu
boéng thi ndm trong khoang 5,5 - 7,0. Gia tri thap hon cta ty 1& nay
la mot chi s6 (ddu hiéu) cta sy gia hda va stress anh hudng cé hai
tGi cay va t6i bd may quang hop, no la biéu hién cua sy pha hay dl
va carotenoid nhanh chéng. La tré nén vang hon va gia tri caa ty
1é nay khoang 3,5 tham chi xuéng dén 2,5 - 3,0 khi gia hdéa. Ham
leong dlat+b ctia 14 wa sdng ¢ cac cay khac nhau co gia tri trung
binh khoang 400-700mg/m? dién tich 14 (40-70ug/cm?) va ¢ 1a cay
wta bong la 380-570mg/m? dién tich 14 (38-57ug/cm?).
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6.2. Xac dinh ham lugng diép luc tong sb6 bang may SPAD-502
*Nguyeén tac thi nghiém:

St dung mdy do ham luong diép luc la phwong phap xac
dinh nhanh ham lwgng diép luc ma khong gay ton thwong téi cay
trdng. May dua trén nguyén tic do mat do quang tai hai budc
song 940nm va 660nm do dé xac dinh dwoc ham lwong diép luc
tong sO (diép luc a va diép lucb).

* Thiét bi va vat liéu:

St dung may do ham lwgng diép luc tong s6 SPAD-502, don
vi do mdc dinh ctia may la SPAD, tir don vi nay quy ddi sang
mg/cm?.

Mau 14: chon cidc mau 14 cuing tang d€ do (t6t nhat 14 thi 3 tir
trén trd xudng vi nhiing la nay c6 kha nang quang hop tot nhat).
Dién tich 14 ctia cdc mau do phai cd chiéu dai va chiéu rong 16n
hon hogc bang 1cm vi budng 14 d€ do ctia may c6 hinh tron véi
dién tich 1cm?2.

* Cach tién hanh:

Budc 1: Xoay nit Power mé ngudn 1én phia ON dé mé may

Sau khi mo ngudn chua dit mau vao kep ma dung ngoén céi
va ngon tro tay phai duwa kep vao trang thai dong - hoat dong, git
khoang 3-5 giay cho dén khi nghe tiéng kéu bip la may da khoi
dong xong.

May khoi dong xong, trén man hinh xuat hién hai dong: n=0
(th€ hién so thtt ty ctia phép do), va hang duwdi 1a - - - (3 gach
ngang - thé hién két qua do).

Budc 2: Chon mau do roi lau sach va kho 14.

Budc 3: Dung tay trai dwa mau vao kep sao cho phadn mau can
do vuot qua den trén kep, tay phai dong kep, doi khoang 3-5 giay
nghe tiéng kéu bip la duoc. Két qua duoc hién thi trén man hinh.
Ct nhu vay ta kep va do cac mau tiép theo.
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Budc 4: Khi do xong ta xoay nut Power vé OFF d¢ tat mdy.

Chii y: Thoi gian do ham luong diép luc tong s6 nén do cung
thoi diém o cac ngay do. Tuy thudc vao mua vu ta chon thoi gian
do phut hop. Vi du: Mua he, thoi gian do khoang 7 - 8 gio sang luc
d6 14 da kho swong va anh sang thich hop nhat dé€ cay quang hop;
mua dong chon thoi gian khoang 8 - 9 gio sang.

* Cdch tinh ham lwong diép luc:

Trong phuwong phap nay, chung t6i tinh ham lwong diép luc
(a, b, atb) tir don vi SPAD sang mg/cm? quy doi theo Richardson
A.D:

- Ham lwong dla:
Y (mg/cm?) =1,56.10° + 3,33.10x + 9,03.10-°x2 (2 = 0,952)
- Ham luong dlb:
Y(mg/cm?) = 5,46.10* + 6,89.105x + 3,37.10-°x2 (12 = 0,964)
- Ham luong dlasw:
Y =5,52.104+4,04.10*x + 1,25.105.x2 (r2 = 0,960).

Trong do6: Y — ham lugng diép luc (mg/cm?); x — gia tri SPAD.

6.3. Kha nang huynh quang diép luc
*Nguyen tac thi nghiém:

Diép luc la sic t& c6 kha ning thu nhan ning luong 4nh
sang. Mot phan nang luong anh sang duoc diép luc chuyén cho
trung tam phan ting st dung cho viéc tong hop chat hitu co, mot
phan 16n nang luwgng con lai dwgc diép luc btec xa tro lai 6 dang
huynh quang.

Cay song trong diéu kién thuan loi, diép luc khong bi ton
thuwong sé lam t6t nhiém vu thu nhén, van chuyén nang luong va
phéat huynh quang. Khi diéu kién mdi truong bat loi hay trao doi
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chat bi anh hudong xau, viéc st dung nang luong anh sang trong
quang hop kém va it hiéu qua nén nang lugng du thtra 16n, diéu
nay thay ro o gia tri huynh quang Fo tang va gia tri Fv giam sut. Sy
bién ddng cha 2 gia tri nay con cho thay mutc d6 ton thuwong cua
diép luc dudi tadc dong ctia stress moi treong.

* Thiét bi, vat liéu: may do huynh quang Chlorophyll
fluorometer OS-30. Mau 14 cay.

* Cach tién hanh:

- Chon mau 14 ¢6 kich thuéc phit hop véi budng do.

- Dung kep ctia mdy kep la dé tao thoi gian t t6i 10 phut dé
cac trung tam phan tng vé trang thai mé. Do gid tri Fo. Sau d6 do

F_-F,

m

gia tri Fm, r0i tinh FVZF— .

Cac két qua do duoc luu lai va chuyén qua may tinh dé xt ly.

* Mot s0'1eng dung trong sinh hoc: Nghién cru huynh quang thuong
dugc tién hanh khi can danh gia anh huong cta stress moi truong, tac
dong ctia phan bon va cac chat phytohormon, sau bénh hai...

So sanh véi mau d6i ching cé thé danh gid duoc mic do anh
huodng cua diéu kién bén ngoai dén bd may quang hop cua cay.

6.4. Cuong d6 quang hgp

6.4.1. Xac dinh cuong d6 hap thu CO: trong quang hgp nho hé
thong PP SYSTEM TPS-2

*Nguyén tac thi nghiém:

Stt dung thiét bi PP SYSTEM TPS-2 phan tich chi tiéu quang
hop (CO2) ctia cay tréng dua trén phuong phap phéat hién bang
detector hong ngoai.

May st dung bd vi xtt ly dién ti di€u khién va thiét lap cac
thong s6 do, hién thi két qua do trén man hinh LCD.
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* Thiét bi, vat liéu: may do cuong dé quang hop PP SYSTEM TPS-
2, mau 14 (chon cac 14 cling tAng, tot nhat 1a tAng thit 3 tir trén xudng)

* Cach tién hanh:

Buéde 1: Két ndi dau do thu tin hiéu vao chan PLC, két noi dau
khi vao cta dau do (ky hiéu 1a A trén dau do) vao cong PCL A
trén may do. Két noi dau khi ra cua dau do (ky hiéu la R trén dau
do) vao cong PCL R trén may do.

Budc 2: An vao nat Power d€ mé mdy, chd may khoi dong
(khi may hién thi nhiét d¢ swéi am 55°C thi khoi dong xong)

Buoc 3: Trong khi cho may khoi dong thiét 1ap thong so cua
phép do nhu ché d6 luu ty dong hay luu bang tay, ché d6 anh
sang tu nhién hay den led, méc d¢ chiéu sang ....

Budc 4: Sau khi may khoi dong xong ta chon mau 14 d€ do,
chon cac mau 14 cling tang, t6t nhat 1a 14 th 3 tr trén xudng vi 14

d6 c6 kha nang quang hop tot nhat.

Buéc 5: Sau khi chon duoc 1a can do phai lau sach 14 (chu y
khong duoc lam ton thuong 14). Kep budng la vao 14 can do theo

dung ky thuat.

Buéc 6: Cho thong sd CO2 hién thi twong ddi 6n dinh rdi an

nut 4/X dé xem dit liéu tinh toan cua phép do, ghi lai két qua do.
Tiép tuc ta kep budng 14 vao cac 14 khac d& do mau tiép theo
*Chu y:
- Khi khong do phai khod budng do lai.
- Sau khi do xong phai lau chui vé sinh mdy va buong do sach sé.
* Mot s6'1eng dung trong sinh hoc

Phan tich thong s6 quang hop cta cdy qua cac chi s6 may do
duoc ta c6 thé xac dinh kha ndng quang hop cua cac loai thuc vat,
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cac giong cay trong khac nhau; danh gia tac dong ctia ché' d6 dinh
dudng, cua cac bién phap ky thuat; anh huwong cua cac yéu to
stress moi truong t6i quang hop va nang suat.

6.4.2. Xac dinh cudng dd quang hgp theo do ting khdi lwgng chat
kho (theo Sachs)

* Nguyén tac thi nghiém: mudn biét ciy quang hop manh hay
yéu thuong dung khai niém vé cuong do quang hop. Cuong do
quang hop thuong dugc tinh theo s6 mg CO:z hit vao ¢ 1dm? dién
tich 1a trong 1 gio. Ngoai ra, ceong do quang hgp con dwoc tinh
theo do tang khoi luwgng 1a trong don vi thoi gian do chat hitu co
tao thanh trong quang hop, theo lugng cacbon hitu co tich liy

dwoc trong mot don vi thoi gian, trén mot don vi dién tich 4.

* Thiét bi va vat liéu:

- Cay c6 cau tao 14 doi xiing qua gan la.

- Tt sdy, binh hat dm.

- Khoan 14 cay c6 dwong kinh 1cm.

- Hop say béng kim loai, hodc chén st.

- Can phan tich hodc can dién.

* Cach tién hanh:

Chon cay thi nghiém c6 cau tao 14 d6i xting qua gan la. Dung
kéo cat 1/2 14 vé mot phia (vao thoi diém 7 - 8 gid sang) rdi ngam
vao trong nudc 30 phut, sau d6 dat 14 1én ban cao su, khoan 1ay
mot s6 manh 14 (ciing c6 thé khong can cat roi 14 ra, ma chi cin
khoan cac manh trén phién 14, phan con lai dé 14 tiép tuc quang
hop ). Dém sd manh la dé nhan véi dién tich mét manh duwoc dién

tich 14 thi nghiém. Cho cac manh 14 d6 vao hop kim loai hodc chén

st dat vao tu say, sdy ¢ nhiét do 100 -105°C sau thoi gian 2 gio 1ay
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ra, d€ ngudi trong binh hut am, r6i can ca hop va nguyén liéu, sau
dé6 lai tiép tuc say trong 30 phut mang can lai dén khi nao khoi
luong khong doi - d6 1a khoi luong kho tuyét d6i. Khoi luong cta
14 kho sé bang khéi lwong ca hop va 1a trir di khéi leong vo hop.
Dat cay mang 1/2 1a con lai (hodc mang 14 da khoan mot s miéng
ma khong cat di) ra ngoai sang 4 - 6 gio, cat nira 14 &6 rdi tiéh hanh
nhu ntra 14 trude (hodc van d€ nguyeén 14 chi khoan 14y manh 14),
dé xac dinh khoi luong kho tuyét doi.

° Manh 1a khoan treedc khi thi nghiém
Manh 14 khoan sau khi thi nghiém
Cuong d6 quang hop ¢ day sé bang hiéu s§ khdi lugng kho
nhiing manh 14 sau khi quang hop triv di khoi luong khd nhitng
manh 14 khoan trudc trén 1dm? trong 1 gio. Theo cong thirc sau:

IZ%(mg/dm2 /h)

Trong d6: I - cuong dd quang hop; P1 - khoi luong kho tuyét
doi ctia nhitng miéng l1a truede khi d€ cay ra ngoai sang; P2 - khoi
luong kho tuyét d6i ctia nhitng miéng 1a cia nira 1a con lai sau khi
d€ cay ra ngoai sang 4 - 6 gio; S - dién tich 1a (dm?); T - thoi gian
thi nghiém (gio).

Cdn chii y: s miéng la khoan trudc va sau phai bang nhau.
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6.4.3. Xac dinh cuong d quang hop theo phuwong phap Ivanop - Kosévich
*Nguyen tac thi nghiém:
- Cuong dd quang hop duoc do bang lugng CO: hap thu

trong thoi gian cdy quang hgp trén mot don vi dién tich 1a (s mg
COzhap thu/cm?/1 gio).

Lwong CO:2 hap thu dugc xac dinh trong binh kin c6 1a cay dat
ngoai sang. Hiéu sd gitta lwong CO:2 trude va sau khi thi nghiém
chinh la luong CO2 ma cay st dung dé€ quang hop trong thoi gian
thi nghiém. D€ xac dinh lwgng CO: trong binh, ta cho két hop vdi
Ba(OH)2. Ttt lwgng Ba(OH): tac dung voi CO: ta sé tinh dugc
luong CO2 trong binh ddi chiing va binh thi nghiém.

- Tuy nhién trong thoi gian cay tién hanh quang hop, cay
cling tién hanh qua trinh ho hap va thai CO:z vao binh. Vi vay dé
xac dinh chinh xac lwong CO: st dung trong quang hop, ta can
xac dinh lwong CO: thai ra trong hd hap bang cich c6 mot binh
cay che sang dé tién hanh ho hap va xac dinh ceong d6 ho hap.

- Tiép theo can xac dinh dién tich 14 d€ 4p dung cong thuc
tinh cuong d6 quang hop va cuong do ho hap cua cay.

* Thiét bi va vat liéu:

- Canh cay tuoi dé xac dinh cuong d6 quang hop.

- Binh tam giac 1000ml (hodc binh tron 1000ml), nit cao su c6
15, dao, kéo, day budc, gidy den, buret 2 voi, buret 1 voi, binh tru
51 c6 nat kin dyng dung dich Ba(OH)2, HC1 0,02N, Ba(OH)2 0,02N,

nwdc cat.
* C4ch tién hanh:

Chuan bi 3 binh: Binh d6i chiing (khéng cé cdy), binh quang
hop (cé cay ¢ ngoai sang), binh ho hap (c6 cay dat trong binh ¢6
boc gidy den bén ngoai va d€ ¢ ngoai sang)
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Hinh 5.8. Binh do cwé'ng d6 quang hop

- Mé nut binh trude khi thi nghiém dé khong khi trong va
ngoai binh nhw nhau, r6i day nut lai. Cho la cay vao binh quang
hop va binh ho hap roi day nat lai nhu hinh 5.8:

0 Binh quang hop dé ngoai sang, binh ho hap 1ay gidy den

bao lai.

0 Binh d6i ching cing day lai va dat trong phong thi
nghiém. Sau 30 phut nhe nhang 14y 14 cay ra khoi binh va
day nut lai.

0 LAy vao mdi binh 20ml Ba(OH)2 qua 16 trén nat binh.

0 Lac tron nhe nhang dé tic dung véi CO2 trong binh.

0 Sau d6 dung HCI 0,02N dé€ chuan lai luong Ba(OH)2 con du
cho dén khi dung dich chuyén tit mau hong sang tréng.

Chii y:

- Vi Ba(OH): dé thay ddi ndng dd khi tac dung véi CO:2 cua
khong khi nén trude khi tinh toan phai xac dinh lai ndng d¢ thuc
cua Ba(OH)2. Mudn vay, ta 1ay 20ml Ba(OH):z vao binh tam giac va
chuan d¢ véi HCI 0,02N. Soml HCI sé la luong can thiét d€ trung
hoa hét véi 20ml Ba(OH):2 véi nong dd diang cua no.

- 56 liéu thu dwoc vé su dong hoa CO: chi la sd liéu ctia quang
hop biéu kién vi lugng CO2 do ho hap con chua dugce tinh dén. Vi vay,
phai xac dinh cuong do hd hap dé tinh cuong dd quang hop thuec.
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* Cach tinh toan:
Thi nghiém duoc tién hanh dya trén hai phan tng:
Ba(OH): + CO2=> BaCOs + H20 (1)
Ba(OH): + 2HCI > BaClz + 2F:0 (2)

- Goi luong chuan do HCI ¢ binh quang hop la Aml, & binh
ho hap la Bml, binh d6i ching la Cml.

- Luwgng chudn d6 lai 20ml Ba(OH): 1a Xml. Vay luong CO2 c6
trong binh d6i ching 1a (X-C).0,44

- Lwong CO2 ¢é trong binh quang hop la (X-A).0,44. Luong
CO2ma cay stt dung trong quang hop la (X-C).0,44 - (X-A).0,44

_(X-C).0,44-(X-A).0,44 60
Iqhbk = ; X ?

- Luong CO:2 c6 trong binh ho hdp 1a (X-B).0,44. Lugng CO:2
thai ra trong ho hap la (X-B).0,44 - (X-A).0,44

(X-B).0,44-(X-A).0,44 60
L= : X?

- Vay ceong do quang hop thuc la Ighe= Ignbk + Inn

6.5. Su tich lity chét kho trong quang hgp
*Nguyen tac thi nghiém:

Su tich lay chat kho trong quang hgp cd vai tro quan trong
trong viéc hinh thanh nang suat ctua cay trong. Co thé xac dinh
kha nédng tich lay chat kho caa bat ky by phan nao caa cay sau
mot thoi gian ngan (trong ngay) va thoi gian dai hon (mot s6
ngay). Tuy nhién, viéc xac dinh sau thoi gian ngén gdp nhiéu tro
ngai hon do mdi twong quan gitta qua trinh tong hop trong quang
hop véi su tiéu hao trong ho hap va sy van chuyén chat hiru co t6i

cac co quan khac. Vi thé trong nghién cttu nén xac dinh luong chat
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kho tich liy duoc sau mot thoi gian. Hiéu sudt quang hgp thuan

tay la mot chi tiéu kha thuan tién dé s dung.

* Thiét bi, vat liéu: can dién c6 dd chinh xac 10+, tu say, kéo,

may do dién tich 14,cac b phan cta cay theo muc dich thi nghiém.
* C4ch tién hanh:

Chon céc cay dai dién ctia cong thirc thi nghiém. Mbi dot lay
khoang 10 cay. Tach riéng cac bd phan can danh gia sy tich lay
chat kho (ré, than, 14, cti, qua...). Can khdéi luong tuoi ting phan.
Riéng 1a can do dién tich. Sdy kho & 105°C dén khoi luong khong
do6i. Dién tich 14 co thé xac dinh béng cach so sanh dién tich cac
hinh 14 ¢6 dién tich 1dm? vé trén gidy theo phuwong phap khoi
lwong hodc nho mdy quét do dién tich 14. Xac dinh su tdng treong
khoi lwgng chat khd nho quang hop sau mot thoi gian thi nghiém
ddi véi cdc bo phan ctia cay (ré, than, 14, qua...). Tir két qua nay cé
thé tinh toan sy tang tredng khoi lugng chat kho trung binh sau 1

ngay trén mot don vi dién tich 14
1
E(Sl 'Sz )(tl 'tz)

Trong d6: Si, Sz - dién tich 14 ¢ thoi diém ti ban dau va t (lan
ti€p theo) hay trén mot don vi khoi lwgng tuwoi/khd ban dau.

6.6. Xac dinh ning suit quang hgp thuan tiy NAR (Net assimilation
rate) - Hiéu suat quang hgp thuan tdy.
NAR: mét gia tri phan anh lién quan gitra nang suat cay trong
v6i kich thudce cua né. Gid tri nay la ty 1€ gitta tang khoi luong khod

voi kich thudc 1a (thwong la dién tich 18).

* Thiét bi, vat liéu: tu sdy, kéo, may do dién tich 1a (hodc gidy
A4, thudc ké, but... néu xac dinh dién tich 14 bang phuong phap
gian tiép qua khoi luong)
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* Cach tién hanh:

- Trong mot rudng cay trong, ta chon 1dy nhitng cay dai dién
rdi danh dau cin than, mbi dot lay mot s6 cay nhat dinh.

- Dem téach riéng than, 14, ré. L4 duoc do dién tich béng may
do dién tich 14 hogc do gian tiép bang phuong phap khéi luong.

- Sau d6 sdy kho cac phan bang ta sy tai 105°C cho dén khi
khoi lwgng khong doi (khoang 3 gio dong ho). Can lai khoi luong
cac phan.

- Vi du: Khéi lwgng khd trung binh toan bd co quan dinh
dudng cua 10 cay ngd trong lan xac dinh dau tién la w, =200mg,
dién tich 1a L, = 1,75m?2. Sau 10 ngay, ta lai thu mau tir quan thé do
véi sO luong cay giong lan thu tht nhat, tién hanh thi nghiém
twong tu l1an 1 ta duoc khoi luong trung binh w, = 300mg, dién
tich1a L, = 2,25m?

* Cach tinh toan két qua: Nang sudt quang hop thuan tay (ty 1é
dong hoa thuc NAR) dugc tinh theo mot trong cac cong thitc sau:

+ Theo Gregory:

NAR =~ IV (g
L dt
Trong thuc nghiém, mau thuong dwoc 14y trong khoang 1 - 4
tuan dé xac dinh ca W va L. Gia tri trung binh mau W va L duoc
stt dung dé tinh toan NAR theo cong thtkc:

_ (W,-W,)(log,* -log;’

(t,-t,)(W,-W,)

(300—200)(Ln2,25—-Lnl, 75)
10.(2,25-1,75)

NAR ) 2)

NAR = =5,026g.m”.ngay”

(nguon:http://www.nature.com/nature/journal/v200/n4908/
abs/200814a0.html)
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+ Hoac tinh theo cong thitc duoc mod ta trong tai liéu caa
Nguyén Duy Minh va cong su (Thuc hanh sinh ly thwec vat, 1982,
Nxb Gido dug, tr.121):

— W, -W))
1/2.(A, +A)(t,—t,)

Trong do6: A1, Az dién tich 14 6 thoi diém ban dau (t1) va thoi
gian tiép theo (t2)

Wi: khoi luong kho ltc ban dau cta toan bd cay
W2: khoi luong kho thoi gian tiép theo cua toan bo cay.

Tinh toan cho két qua la NAR = 5g.m2.ngay.
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