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MO PAU

Trong tu nhién, &nh sang mat troi 1a mot ngudn nang luong cuc ky quan
trong khéng thé thiéu dugc, n6 cung cip su séng cho hau hét cac sinh vat. Ma
trong d6, phan I6n thuc vat xanh 1a sinh vat dau tién thu hudng duoc ngudn
ning lugng voO tan nay. Trong nganh cong nghiép vi nhan giéng néi chung va
cdng nghé nudi cay md thuc vat in vitro néi riéng anh séng ciing 1a mét trong
nhitng yéu té rat quan trong. Viéc tim ra giai phap tét nhat vé nguén sang nham
nang cao chat luong cay gidng ciing nhu ha gia thanh san pham cay trong ciing
dang duoc quan tAim hang dau.

Trudce day, ngudi ta thuong sir dung dén huynh quang trong nudi cay mo,
ma dén huynh quang thi cha yéu lai dugc sir dung cho sinh hoat cua con ngudi.
Anh sang dén huynh quang 1a su phéi tron caa nhiéu viing quang phé tir nhiing
ving anh sang c6 budc s6ng ngan 320 nm dén budc soéng dai 800 nm. CO
nhitng ving budc song ngan khdng cd loi cho su sinh truéng va phét trién cua
thue vat. Trong thoi gian gan day, nhiéu nha nghién cau rat quan tam dén viéc
str dung cac ngudn anh sang nhan tao (dén compact, dén LED...) tiét kiém dién
trong nudi cdy mo va di dat duoc nhiéu thanh tuu dang ké, trong d6 dic biét 1a
ngudn chiéu sang don sac tir LED (Light-emitting diode) dang dugc quan tam.
LED c6 nhiéu wu diém hon véi kich thuéc nho, thé tich nho, tudi tho cao, ving
quang pho cé thé kiém soét duoc, it hao tén dién nang va it toa nhiét. Trong khi
d6, dén huynh quang trong nudi cdy md chiém nhiéu khong gian, tudi tho thap,
c6 nhitng viing quang phé khdng can thiét, tiéu tén nhiéu dién ning va tao ra
mot nhiét lugng cao trong phong nudi cdy, do d6 ching ta phai ton thém mot
lwong dién ning dang ké dé didu hoa nhiét do trong phong. Hién nay, cac phong
nudi cdy mo duoc xay dung ngay cang nhiéu tir cac vién, truong, trung tam

nghién ctru cho dén céc co s& san xuat tu nhan va nudc Ngoai vai chi phi dau tu



rat cao. Trong d6, xay dung co s& vat chit, lao dong, ning luong chiéu sang va
hé théng diéu hoa nhiét do chiém khoang 40 — 60% chi phi san xuat, ma
phuong an giam giéa thanh lai c6 gidi han. Hé théng chiéu sang dugc dung hau
hét trong cac phong vi nhan giéng hién dang sir dung 1a hé thong dén huynh
quang véi nhiéu nhuoc diém nhu da trinh bay trén. Nang cao chat luong cay
gidng dong thoi giam gia thanh san xuat 1a muyc tiéu hang dau ma cac phong thi
nghiém vi nhan giéng dang hudng téi. Viéc st dung anh sang don sic trong
nudi cdy in vitro c6 thé khic phuc dugc cac nhugc diém ma hé théng chiéu
séng truyén thdng dang gip phai. Hon nita, theo nhiéu tai liéu nghién ciu da
cong bd thi hé thdng chiéu sang don sic con cé thé cai thién dugc chat luong
cay trdng, c6 nhiéu wu thé hon dén su sinh truéng, phat trién va cac phan tng
sinh Iy tich cuc di véi nhiéu loai cay trdng khac nhau.

Véi nhimg wu diém trén dén LED hoan toan co6 thé thay thé cho dén
huynh quang trong nudi cdy mé thuc vat. Xuat phat tir mong muébn chung la
nang cao chat lugng, giam chi phi cay giéng trong nudi cay in vitro va nhu cau
c6 dugc mot hé thiét bi dap tmg cac tinh ning: cho phép diéu chinh cac tiéu chi
vé ty 1¢ phéi tron anh sang, cuong do va thoi gian chiéu sang dé khao sét anh
huéng cua anh sang don sic 1&n hiéu qua nudi cdy mo ndi riéng, can Clr VA0
ning luc nghién ciu caa Trung thm nhém nghién cau tién hanh dé xuat nhiém
vu: “ Xay dung hé thie nghiém dnh hweng cia viéc phéi hep dnh sing don
sdc 1én hiéu qud nudi cdy in vitro” dé co duoc cdng cu nghién ctu va phat
trién cac quy trinh nhan gidng in vitro hiéu qua @ng dung cho hoat dong chon
tao gidng buc xa cua Trung tdm va ang dung ma rong ra cac hé thong nudi cay

quy md san Xuat.



MUC TIEU VA NOI DUNG

Muc tiéu cua nhiém vu:

Xay dung duoc hé thiét bi thar nghiém hiéu qua s dung anh sang don sic
tor déen LED trong nuoi céy in vitro thuc vat, tir d6 c6 thé mo rong st dung dén
LED thay thé cho dén huynh quang trong hé théng nudi ciy in vitro thuc vat
phuc vu cho hoat dong chon tao gidng buc xa cua Trung tdm va Gng dung céc

két qua thtr nghiém vao thyc tién san xuat.

Noi dung ding ky thuc hién:

Nhiém vu dugc dé& xuat tién hanh trong 2 nim (2013 — 214), trong d6
nam 2013 da duoc phé duyét vai cac noi dung sau:

Ngi dung 1: Thiét ké lip dat hé théng chiéu sang don sic, gdm 2 ndi dung:
1. Chon loai LED, thiét ké cac hé chiéu sang don sac.
2. Ché tao cé4c hé thong diéu khién.

Ngi dung 2: Khao st anh huong caa cac hé don sic 18n sy phat trién cua 2
loai cay in vitro giai doan nhan nhanh gém: cay hoa ctc, lan ho diép; gom 2 noi

dung:

1. Anh huong cua céc ché do chiéu sang don sac I&n sy phat sinh chdi in

vitro cdy hoa cuc.

2. Anh huong cta cac ché do chiéu sang don sac 1én sy phat sinh chéi in

vitro cay lan ho diép.
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PHAN I: TONG QUAN TAI LIEU

I.1. Phat sinh hinh thai, phat sinh co quan va quang phat sinh hinh thai &
thuc vat

1.1.1. Phat sinh hinh thai

Phat sinh hinh théi 1a su phat trién caa co thé thuc vat: té bao, mo va co
quan theo thoi gian, tir luc khoi dau cho dén lac truong thanh dé hoan tat chu
trinh phét trién. Bao gom cac qua trinh: phat sinh md (histogenesis), phat sinh
co quan (organogenesis) va phat sinh phoi (embryogenesis).

Sy phaét sinh hinh thai 12 mot qua trinh sinh hoc do mét co quan phat trién
hinh dang cua nd. Tuy nhién, phat sinh hinh thai 1a két qua caa mi twong tac
giita nhimg con duong héa sinh va dugc xac dinh bang cach can bang nhiéu hé
thdng. Su khao sat duoc thuc hién trén nhidm sac thé, chloroplast hay ti thé, su
thuc hién cac thuc nghiém duge xac dinh qua viéc két hop hé thong di truyén va
nhitng kich thich méi truong. Nhitng hé thong phat sinh hinh thai phu thudc vao
loai hoat dong: phan chia va sinh truéng té bao, nhitng hoat dong cam tng va
xéac dinh. Qua trinh phat sinh hinh thai di duoc nghién ctu vao dau thap nién
1900 véi ly thuyét cia Haberlandt 12 c6 thé tai sinh thanh cay hoan chinh tir té
bao sinh dudng. Vi nhimg budc tién vé vi nhan gidng va ky thuat di truyén, da
c¢6 hang trdm loai thyc vat duoc nudi cdy thanh cong trén nhiéu loai mé khéc
nhau va phét sinh hinh thai. C6 nhiéu loai thyc vat khé nudi cay, khong hinh
thanh ré, choi trong nhiéu diéu kién nudi cay khac nhau. Viéc phat trién cac mé
hinh nudi ciy tai sinh thanh c¢éng ¢ nhitng loai thyuc vat kho tai sinh s& hitu ich
trong viéc nang cao tam hiéu biét cua ching ta vé nhitng co ché co ban diéu
khién phat sinh hinh thai. Hau hét nhiing té bao thuc vat déu co tinh toan thé,

hay kha nang tai sinh thanh cdy hoan chinh. Tuy nhién, su thé hién dac tinh nay
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c6 giéi han mot cach twong ddi ¢ nhitng té bao nhu 13 nhitng viing md phan
sinh. Pay 1a nhitng ving té bao co day du kha ning phat sinh hinh thai: c6 kha
nang thich ng véi modi truong nudi ciy trong biét hda chdi, ré hay phoi. Nhu
vay, dé tai sinh cay, mé nudi cay can phai c6 nhitng viing mé phan sinh hay c6
nhitng té bao c6 kha nang chuyén héa thanh nhiing ving md phan sinh. Ving
md phan sinh duoc phat hién trong khdi mé seo khi noé duoc phét sinh truc tiép
bang cach phan bao 1a nhitng cum nho c6 cau trdc chit, ¢6 hai cuc, té bao c6
mang mong véi nhan dién hinh, té bao chat dam dic va c6 khong bao nho. Nhu
mo dinh sinh trudng va phéi chua chin thuan thuc ¢é chtra nhiéu té bao véi hinh
dang tuong tu va nhitng loai nay cé kha nang phan ang véi moi trudng nudi cay

c6 hormone.

1.1.2. Sw phat sinh co quan va céac yéu t6 anh hwéng

Mic du sy phat sinh co quan da dugc ghi nhan tir rat 1au, nhung cho dén
nay, co ché cua nd van chua duoc hiéu biét thdu dao. RE, chdi va hoa Ia nhiing
co quan c6 thé phat sinh tir nudi cdy mo. Phoi khong dugc xem 13 mot co quan
do nd khong c6 hé thong mach lién véi cdy me. Phét sinh co quan 13 qua trinh
cac té bao va mo tao ra cau tric mot cuc, cuc chdi hoic cuc ré. Pay 1a mot qua
trinh lién quan dén sy ting sinh va sy phan hda té bao, phu thudc vao thanh
phan va ham luong cua cac chat diéu hoa tang trudng thuc vat khac nhau. Phat
sinh co quan c6 thé xay ra & hai con dudng: phat sinh co quan truc tiép va phat
sinh co quan gian tiép théng qua md seo. Khi thém auxin vao méi trudng giup
mo cay tao ré, ddng thoi tc ché tao chdi va anh huong e ché nay co thé dugc
dao nguoc bang cach thém vao ca dudng va phosphate hitu co. Nghién ctru nay
cua Skoog va cong sir dan dén mot gia thuyét rang sy phat sinh co quan duoc

diéu khién bai sy can bang giira cytokinin va auxin. Co ché diéu hoa phét sinh
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co quan co thé duoc thay rd bang cach nudi ciy nhitng 16p mong chi gom vai
I6p té bao biéu bi va dudi biéu bi [36]. Trong d6, chdi phat hoa, chdi sinh
dudng va ré hinh thanh tir 16p cat mong cua mot sé loai khac nhau bang cach
diéu khién ti 1& auxin/cytokinin, nguén cung cap carbon va diéu kién moi
truong. RE hinh thanh trong méi truong cd NAA va Zeatin, con su hinh thanh
chdi trong méi truong cd Zeatin hoic BA ma khdng c6 auxin. Ngoai ti 1é
auxin/cytokinin, mot sé yéu té khac ciing duoc xac dinh 1a ¢6 anh huong dén su
phat sinh co quan. Cac chat c6 hoat tinh gibberelin thuong c6 khuynh huéng
can su hinh thanh chdi va ré, cd thé do viéc wc ché su tong hop tinh bot. Ethylen
dugc cho 1a c6 kha nang thuc day su phat sinh chdi. Puong thém vao moi
truong 12 ngudn cung cip ning lugng hd hap cho té bao thong qua con duong
tham thau. Ap luc tham thau nhe s& tam thoi tao ra mot sb bién ddi sinh hoa,

dan dén sy thay doi tang truong va phat sinh hinh thai mo seo.

1.1.3. Quang phat sinh hinh thai

Thuc vat c6 thé bi tac dong bai &nh sang truc tiép, chat lugng anh sang,
cudng do anh sang va quang ky. Anh sang gay ra tinh huéng anh sang, quang
phat sinh hinh thai, su phan hoa luc lap va cac phan tng khac cua thuc vat nhu
su ra hoa va su nay mam.

Quang phat sinh hinh thai dugc dinh nghia 13 nhimg thay d6i vé hinh
dang va chic nang cia mot co quan dudi dap ung nhimg thay d6i trong moi
truong chiéu sang. Quang phat sinh hinh thai (sinh truéng dudi 4nh sang) bao
gom sy phan hoa cac luc lap duoc phan hda, tich tu cac chat diép luc
(chlorophyll) va phét trién 1a. Qua trinh phat sinh hinh thai cé thé dugc cam tng
baoi anh sang do (600 - 680nm), do xa (trén 730 nm) va anh sang xanh (430-500

nm). Anh sang c6 anh huéng rat 1on 1&n sy quang phat sinh hinh théi ¢ thuc vat
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thdng qua cac quang thu quan caa thuc vat. Thuc vat bac cao c6 it nhat ba loai
quang thu thé (photoreceptor) c6 do hap thu chon loc véi cac anh sang quang
phd khac nhau, diéu hoa sy phat sinh hinh théi, d6 1a:

- Phytochrome (650 - 680 nm; anh sang d6/d¢ xa).

- Céc thy quan nhan anh sang xanh gém cryptochrome (340 — 520 nm; anh
sang xanh UV — A), phototropin.

- Thu quan hap thu tia cuc tim UV - B (290 — 350 nm) va UV — A,

1.1.3.1. Phytochrome — thu quan anh sang do va do xa ¢ thuc vt
Phytochrome la mot homodimer, trong d6 mdi phan tir protein xac dinh

c6 trong lugng khoang 125 kDa véi 1128 amino acid, ndi véi mot phan tir hap
thu &nh sang khac (rhodopsin). O thuc vat c6 5 phytochrome & PhyA, PhyB,
PhyC, PhyD va PhyE vd&i chirc nang riéng biét khac nhau. Cac phytochrome
khac nhau ciing hap thu tét nhat cac phd (budc séng) khac nhau.
Céc phytochrome hién dién trong hai dang c6 thé chuyén déi qua lai:

- PR khi n6 hép thu anh sang dé (R; 660 nm).

- PFR khi n6 hap thu 4nh sang do xa (FR; 730 nm).
C6 cac moi quan hé sau:

- PR hép thu anh sang dé chuyén doi thanh PFR.

- PFR hép thu anh sang d6 xa chuyén thanh PR,

- Trong téi, PFR chuyén ngay thanh PR.

Anh sang mit troi giau tia d6 (660 nm) hon tia dé xa (730 nm), do vay

khi mat troi lan tat ca phytochrome & dang PFR, day 1a dang hoat dong mang
tinh sinh 1y hoc, cé thé anh hudng dén hoat tinh cua cac enzyme va su biéu hién

gene [39]. Trong sudt ban dém, PFR phan 16n chuyén thanh PR va mét phan bi
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pha hay. Khong thé tach riéng dugc hai dang PR va PFR. Trong 100% anh sang
do co 85% PFR va 100% anh sang dé xa c6 97% PR. Ti I¢ can bﬁng do/dé xa
duoc goi 1a trang thai quang can bing (photoationary).
Chure nang cua phytochrome

Phytochrome c6 chirc nang trong cac dap ing anh sang va quang ky cua
thue vat: phan hoa luc lap tir proplastid, nay mam hat, kéo dai than va ra hoa.
Phytochrome 12 nhan té trung gian trong su dap ung tc ché kéo dai truc ha diép
cua anh sang xanh. N6 c6 thé tham gia vao qua trinh truyén tin hiéu caa cryl.
Tuy nhién, su tc ché kéo dai truc ha diép phu thuoc cryl cd thé doc l1ap véi
phytochrome. Khi d6 PhyA c6 thé hoat dong nhu mét thu quan cua anh séng
xanh, diéu khién qua trinh mo rong 14 mam dudi sy cam ¢ng cta anh sang
xanh.
Kiém soét si biéu hién gene bdi anh sang

Phytochrome kiém soat sy phién ma mot sé gene bao gom tiéu phan nho
rubisco, protein gan két véi chlorophyll a hay b va enzyme ly giai
phenylalanine ammonia. Duéi anh sang do, toc do phién ma cua tiéu phan nho

rubisco c6 thé tang 1én 20 1an.
1.1.3.2. Cac thu quan danh sing xanh dwong 6 thuc vit
v Cryptochrome

Cryptochrome hién dién trong hau hét cac co thé eukaryote bac cao (thuc
vat, dong vat va ngudi) véi su da dang vé sé luong va kiéu loai. O thuc vat n6
hién dién trong cay hai 14 mam, cay mot 14 mam, duong xi, réu va tao.

Cau tao va dac tinh cia cryptochorme
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Hau hét cac cryptochorme thuc vét 1a cac protein 70 — 80 kDa.
Cryptochrome la mét flavoprotein cua nhan, khac véi phytochrome duoc
chuyén dén nhan do &p luc cua anh sang, duoc xac dinh boi phd hoat dong cua
no, la thu quan anh sang xanh gidng nhu photoplyase, mot enzyme c6 chirc
nang sua chira sai hong DNA dudi tac dung anh sang [13].

Chure nang cua cryptochrome

Cryptochrome khéng cé hoat tinh sinh hoa, nhung su biéu hién cua gene
cryptochrome lai dugc diéu hoa boi anh sang bang céc co ché khac nhau tir su
phién mi cho dén sy thodi héa. Chirc ning cua cryptocchrome trong su phéat
sinh hinh théi thuc vat chong 1ap véi hau hét cac chic niang cua phytochrome
(nhu & Arabidopsis). Vai trd cua cryptochrome & Arabidopsis dugc thé hién
trong diéu khién phan vang hoéa, biéu hién gene va ra hoa theo quang ky duoc
biéu dién bai ca cryptochrome va phytochrome, lan lugt dong vai tro khai dau
trong dap ing véi anh sang xanh/UV — A va anh sang do/do xa.

v' Phototropin

Cho dén nay, phototropin da dugc xac dinh & nhiéu lodi thuc vat khac
nhau, tir l0ai tao xanh Chlamydomonas reinhardtii cho dén céc loai thuc vat bac
cao hon [14].

Pdc diém chung cia phototropin
Phototropin ban dau dugc biét dén nhu mot protein lién két véi mang
sinh chét c6 trong lwong 120 kDa, c¢d thé cam wng qua trinh phosphoryl héa boi

anh sang xanh & cay con Arabidopsis thaliana [12].

Chuite nang cua phototropin
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Phototropin duoc xem l1a mot ho quang thu quan flavoprotein méi, diéu
khién khong chi su quang hudng dong & thuc vat, ma con cé vai trd quan trong
khac nhu: sy tich lity luc lap [32], su mé khi khdong [20] va &c ché nhanh viéc
khoi dau sinh truong tru ha diép ¢ cdy Arabidopsis va chu trinh sinh san &

Chlamydomonas [17].

1.1.3.3. Céac thu quan tia cuc tim (UV receptor) ¢ thuc vt

Tia cuc tim 1am ton thuong cac té bao thuc vat, do vay céc té bao tong
hop céc chat bao vé nhu flavonoid trong biéu bi va Iop siéu dinh trong cutin.
Nhiing dap ung nay duoc Kich thich boi tia UV — B, tia nay khong dugc nhan
biét bai mot chromophore that. Thay vao dé, tiéu phan D2 cua quang hé théng
[1 (PSII) hap thu va bi ph& hay béi UV — B, cac chu trinh nay dugc cam ang bai
cac san pham thoéi hoa. Chat bao vé flavonoid c6 mau vang (flava Lat), do d6
hau hét ching hap thu anh sang (gém ca tia xanh xa nhu UV). Flavonoid 1a chat

chéng oxy héa (nhu vitamin A, C va E), thu gom céc gdc tu do.

1.2. Tac dong caa anh sang

Anh séng 1a tir pho thong dung dé chi cac bic xa dién tir co budc séng
nam trong ving quang phd nhin thiy dugc bing mét thuong (tic 1a tir khoang
380 nm dén 720 nm). Gidng nhu moi buc xa dién tir, anh sang c6 thé dugc md
ta nhu nhimg dot séng hat chuyén dong goi la photon. Anh sang do mit troi tao
ra con duoc goi 1a anh nang (hay con goi 1a &nh sang trang bao gém nhiéu 4nh
sang don sac bién thién lién tuc tir d6 dén tim). Anh sang c6 hai tinh chat l1a
song va hat. Anh sang mit troi 13 mot dang ning luong (quang ning) thuong
duoc goi la birc xa hay nang luong dién tir. Nang luong dién tir du hanh trong
khong gian & dang séng. Khoang cach giita hai dinh song ké nhau duoc goi la

d6 dai song. Day song dién tir diy du duoc goi 1a phd dién tir. Mat nguoi c6 thé
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phan biét dugc cac mau khi chiéu &nh sang qua ling kinh hay khi nhin cau
vong, d6 1a cac mau: do, cam, vang, luc, lam, cham, tim (theo do dai séng giam
dan, tic ning luong ting dan). Anh sang mat troi gidng nhu mot lan mua
photon c6 d dai séng khac nhau, ma mat nguoi chi nhin thiy duoc mot ving
hep. Nang lugng anh sang ti 1€ nghich vai d6 dai song. Trong cac phan Gng
quang hda, mdi phan tir (cia mot chat) nhan mot photon, dé chuyén sang trang
thai kich hoat va tham gia vao phan tng [4]. Khi anh sang mat troi chiéu 1én 14
cay, chi ¢ anh sang ¢ vai do dai séng duoc hap thu (nhu anh sang d6) va dung
trong quang hop, trong khi anh sang cua cac do dai song khac (nhu anh sang
luc) phan chiéu hay truyén qua 1a. Nhu vay, chinh anh sang thay dugc dan cac
phan ng sang cua quang hop va quang hop chi sir dung vai thanh phan (d6 dai
s6ng hay mau) cta anh sang thay dugc. Ta khong thé thiy anh sang ¢ cac do dai
séng bi cac sic té hap thu, vi du mau luc cua 14 cay 1a do anh sang luc duoc
truyén sudt hay phan chiéu (khong dugc hap thu va do d6 khong str dung duoc
cho quang hop).

1.2.1. Anh sang véi sw sdng
Anh séng cd vai tro rat quan trong ddi véi nhitng van dé& vé vat chét va
tinh than cua con nguoi. Anh sang twong tac v6i nhitng qué trinh sinh hoc qua
nhiéu hinh thirc khac nhau, c6 thé chia thanh 3 pham trt chinh:
- Tha nhat, n6 cd thé gay hoai tir té bao hay co quan.
- Tht hai, 4nh sang 13 méi truong ma co quan sinh vat ¢d thé nhan théng
tin tr moi trudng xung quanh; hon nira, anh sang la mot nhan t6 mai
truong duy nhit diéu khién nhip sinh hoc ¢ ca dong vat va thuc vat.

- Thu ba, thue vat sir dung anh sang truc tiép cho san xuét sinh khoi.
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Nhu vay, théng qua quéa trinh quang hop, anh sang nhu 13 mot nguén khai
sinh tat ca cac dang nang lwong sinh hoc [14].

1.2.2. Vai tro ciia anh sang déi véi thuc vat
1.2.2.1. Vai tro ciza anh sang trong quang hep ¢ thuc vit
Sy séng trén trai dat phu thudc vao anh sang mit troi boi anh sang 1a diéu
kién cho qué trinh quang hop xay ra. Moi su séng trén trai dat khéng thé tach
roi qua trinh nay. Thuat ngir quang hop chi 16 hai giai doan:
- Quang (photo): c6 nghia 14 anh sang, chi giai doan can anh sang.
- Hop (synthesis): c¢6 nghia 1a dat chung lai véi nhau, chi su téng hop
duong (nho chu trinh Calvin).
Ngay nay, ching ta biét dén quang hop 1a qué trinh gidp thuc vat dung
nang luong anh sang dé tao glucose va phong thich oxygen tir carbon dioxide va

nuoc .

Photon Reaction

Hinh 1.1: Sic t6 quang hop va trung tam phan tng (diép luc t6 a)
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Hinh 1.2: Chudi chuyén dién tir ciia qua trinh quang hop tai 16p mang thylakoid

(8}
‘RUBLSCO" 300,

RuBP Carboxylase
1. Carbon dioxide

E R it 6066
RuBP 3-phosphoglycerate

a 3C acid
f 6 ATP
CALVIN GYCLE
. & ADP
3 ADP 3. AuBPis 2. 3-Phospho- & reverse reactions
regenerated ghycerate is of phycolysts
3 ATP E?F;'_m to & NADPH

G6MNADP* + 6P,

Hinh 1.3: Chu trinh Calvin
Céc budc song anh sang duoc st dung trong quang hop chi 1a mot phan
nho cua toan b quang phé dién tir. O thuc vat bac cao, anh sang do, tim, xanh
diéu khién qué trinh quang hop hiéu qua nhat. Nhitng mau nay nam trong ving

anh sang kha kién co budc séng trong khoang tir 380 dén 750 nm. Kha ning
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kich thich cac electron cta anh sang lién quan dén budc song hon 1 cuong do

ctia chim sang. Chi c6 mot phan nho anh sang duogc thyc vat thuc sy hap thu.

Capymghi © The WoGraw-Hil Companie, Inc. Permivsion reguired tor repeadur ben or dipley.

Chlorophyll b
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Relative absorption (percent)

Wavelength of light (nanometers)

Hinh 1.4: Sy hap thu cac budc séng anh sang boi céc loai sic té quang hop va

cuong do quang hop ¢ thuc vat
1.2.2.2. Vai trd ciia dnh sdng lén qud trinh sinh truwéng va phat trién thuc vat
Nhiéu dic tinh vé phat trién hinh thai caa thuc vat ex vitro bi anh huong

boi cac didu kién méi truong nhu anh sang (vé chat lugng, cudng do, thoi gian
va hudng chiéu sang), nhiét do, thanh phan khi (CO,, O, H,O, C,Hy), thanh
phan méi truong [22]. Nang lugng birc xa ¢ nhitng anh huéng quan trong 1én
hinh thai va hoat dong caa thuc vat bao gdm su phat trién kha nang quang hop,
tham gia vao nhip ndi sinh va dinh hudng vé khong gian va thoi gian. Vai tro
khac nhau ctia anh sang 18n su sinh truong va phat trién caa thyuc vat dugc tom
tat trong bang 1.1. Su chiéu sang c6 anh huong 1én su sinh truéng cua té bao,
md thuc vat va su sinh tong hop chat bién dudng so cp va thtr cp [29]. Ching
tang theo cudng do chiéu sang va hién tuong bdo hoa anh sang xuat hién sau
khi cuong do chiéu sang dat dén diém bo hoa anh sang, khac nhau tir loai nay
dén loai khac [42].
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Bdng 1.1: Tac dong cua anh sang Ién thyuc vat

binh hudéng
trong khong

Dang hoat Dap g Vi du
déng
San xuat sinh | Quang hop Vi khuan hay thuc vat xanh
khdi
Tinh hudng sang va | Tao di dong va vi khuan
hudng quang dong

Quang kich thich

Thuce vat (khong di dong), nam

theo thoi gian

_ Tinh huéng duong Thu nhan anh sang bai 14 va hoa
o Anh huong do bong ram | Su phét trién cua than va l1a
Tinh hudng noi rAm, mat | Sy phat trién cua réu
Nhip thoi gian Nhiéu hoat dong trao doi chat,
phan chia té bao va phat trién, mo
Dinh huéng khi khong.

Quang ky

Su no hoa, cam tng ngu, Su rung
14, su tao dng trang hoa, than hanh

cu va than bo

binh hinh
dang

Tao mau xanh

Tong hop sac to va phat trien luc

lap

Nhitng anh huong Ién su

phat trién

Sy phét trién cudng, su mo rong

14, dang nhéanh va su phat trién rd

Su chiéu sang voi cudng d6 anh sang va chat luong phd énh sang khac

nhau c6 tac dong dang ké Ién sy sinh truong cua md seo cua Cistanche

deserticola va sy sinh tong hop phenylethanoid glycosides [29] — mét thanh

phan c6 vai trd quan trong trong viéc 6n dinh chirc ning sinh san, tiép nhan céac
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gbc oxygen tu do va chéng 140 hoa do sy bién doi hoat tinh cua phenylalanine
ammonia lyase (PAL), enzyme then chét xtc tac cho su bd tri ¢é dinh trong
khong gian, khang, khtr nhém ammonia tir ca phenylalanine va tyrosine dé tao
ra cinamic acid va cac tién chat caa né [29].

v' Cuong dé anh sang

Cuodng do anh sang tir 1000 — 2500 lux dugc dung phd bién cho nubi cay
nhiéu loai md. Véi cudng d6 anh sang 16n hon thi sinh truong caa chdi cham lai
nhung thuc day qua trinh tao ré. Theo Ammirato (1987), 4nh sang tham gia vao
su phat sinh va phat trién caa phdi soma. Anh sang & cuong do cao gay nén su
sinh truéng cia mé seo, & cudng do trung binh kich thich tao chdi; ngoai ra, ¢
cuong do thap s& gia ting chiéu cao va c6 mau xanh dam [5].

v" Quang phé anh sang

Vén dé quang pho anh sang da dugc nhiéu tac gia nghién ciu. Anh huong

cua anh sang & cac budc song khac nhau duoc trinh bay tém tat trong bang 1.2.

Bang 1.2: Anh hudng cua cac budc song anh sang khéc nhau I1én thuc vat

Logi &nh Ky hiéu Buwdc song Tdc dong
sang nm

Hong IR-A 1400 Khong c6 anh huong dac biét
ngoai 800 nhung c6 tac dong lén thuc vat
i bo 780 Kéo dai thyc vat
Anh .

] 760 Nay mam (730 nm)
sang kha

. 700
kien _

Da cam 640 Quang hop cuc dai (635 nm) do
610 duoc chlorophyll hip thu cuc dai
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Nay mam (660 nm)
Mo 1a
Hinh thanh nu hoa

Vang 590 Quang hop
570
Xanh 14 cay | 510 Puoc hap thu | Tinh huéng séng
Xanh duong | 500 boi sic té vang
450
Tim 400
uv-A 380 Chiéu cao cay
315 bo day la
Kich thich sic té
Cuc tim Uv-B 280 Khéng tét cho quang hop (& cudng
do cao); lam ton thuong cac mo
thuc vat
uv-C 100 Cay chét ngay lap tuc

+ Anh sang trang

Anh sang tring 1a tong hop cua cac loai anh sang co budc séng khac nhau
(400 — 800 nm), thich hop cho nhiéu loai dap ung cua thuc vat. Trong nudi cay
dich huyén phi cua Perilla frutescens, su chiéu anh sang trang véi cuong do
27,2 W.m-2 trong sudt thoi gian nudi cay rat hiéu qua va luong anthocyanin
duoc tao ra cao gap hai lan so véi khdng chiéu sang [42]. Anh sang trang ting
cudng su sinh truong cua choi cay Artemisia annua L. va lam ting ham lugng
artemisinin caa nd. Trong diéu kién tbi, chdi khong sinh truéng va artemisinin
khong tao ra [23].
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+  Anh sdng do (700-780 nm)/dé xa (trén 750 nm):

Kéo dai re:

Trong nudi cay 16ng ré cua Artemisia annua L., sinh khéi 16ng ré va ham

lwong artemisia dudi anh sang dé cao hon 17 dén 67% so véi dudi anh sang

trang [40].

Kéo dai I6ng than:
Ti 18 brc xa tia do: d6 xa (R:Fr) c6 anh huong dén su kéo dai 16ng than &

thue vat [21]. Ngudi ta c6 thé tinh ti 1& bic xa R:Fr trong cac moi truong khac

nhau dua trén sy hap thu cac sic td quang hop (bang 1.3).

Bang 1.3: Ti 1€ buc xa R:Fr ¢ cac loai moi treong khac nhau [16]

Logi dnh sang/ moi truwong Tilé R:Fr

Anh sang tu nhién Anh sang ban ngay 1,19
Anh séng xé chiéu 0,7-0,9

Anh sang nhan tao Anh sang dén soi dot 0,7
Anh sang dén huynh quang | 13,5

Nudc (d6 sau 1m) Co than bun 17,22
Cé6 da voi 1,22

Tan che Lda mi 0,2-0,5
Cu cai duong 0,03-0,04
Rung thay 14 (soi) 0,36 -0,9
Rurng tung béach 0,15-0,76
Rurng nhiét doi 0,22-0,8

+ Anh sang xanh:

Thiic day Sw sinh truong cia mo seo:
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M6 seo dugc nudi cdy dudi anh sang xanh 435 nm cho nhiéu sinh khdi
(18,4 g DWI/I) va PeG (2,4 g/l) nhat, lan lugt cao hon 19 va 41% so vé&i khi nudi
cay dudi anh sang tring. Diéu nay duoc giai thich do hoat tinh cua PAL trong
mo seo duoc nudi ciy dudi dnh sang xanh cao hon so véi dudi anh sang trang
trong toan bo thoi gian nudi cay [29].

Uc ché sy kéo dai than:

Viéc chiéu anh sang xanh lién tuc trong nuéi ciy cay Diép ca Lactuca
sativa L. trong méi trudng nudc lam giam dang ké sy kéo dai truc ha diép so
véi viéc chiéu anh sang do [38]. Anh sang xanh ting ciing lam giam chiéu cao
cua Antirrhinum [19].

+ Anh sang xanh luc va tia UV gan:

Budc song UV gan (200 — 380 nm) va xanh luc ¢6 kha ning kim ham su
sinh truong cua thuc vat do tac dong dén quang hop va su phat trién binh
thuong cua cay. Nguoc lai khi loai bé mot cach ¢ chon loc cac tia UV gan va

xanh luc tir 4nh sang tring s& tang cudng sinh truéng cho cay [Internet].

1.2.2.3. Vai trd ciia nhan té anh séng trong vi nhan giong

Cuong do anh sang ma thuc vat stir dung trong phan tng quang hop co
budc song tir 400 — 700 nm, véi dinh tir 660 — 680 nm. Su phat sinh hinh thai
do anh sang (su nay mam, su kéo dai dét than...) xay ra & nhiing dai budc séng
tir 400 — 500 nm (xanh luc), 600 — 700 nm (d6) va 700 — 800 nm (d6 xa). Pon
vi do cudng d6 séng trong cac nghién ciu vé thuc vat 1a dong photon quang
hop (photosynthetic photon flux — PPF), tinh bang umol.m-2.s-1 hay con ding

don vi lux.
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Sy phan phéi phd anh sang, quang ky va huéng chiéu sang ciing déng vai
trd quan trong trong qua trinh sinh truéng cia thuc vat nudi cady mé. Hién nay,
anh séng trang (phd anh sang tir khoang 200 nm dén 800 nm) cua dén huynh
quang duoc st dung phé bién nhat trong cac phong thi nghiém nubi cidy md.
Anh sang don sac tir dén LED (di—6t phat quang) ciing da va dang duoc nghién
ctru 1am ngudn sang trong nhan gidng thuc vat. Str dung anh sang don sic do
(600 — 700 nm) hozc d6 xa (700 — 800 nm) hoic két hop vai xanh lam caa dén
LED lam cdy ting truong rat tot va tiét kiém dién ning hon so véi dung dén
huynh quang.

Mot trong nhiing yéu t6 ciia méi truong anh huéng 18n qué trinh tao ré
ctia mau cay 1a anh sang. Anh sang gop phan vao viéc tao ré va chdi bat dinh
ctia doan cat. Chi can cudng d6 anh sang thap cho qua trinh tao ré, vi cudong do
4nh sang cao qué s& ngan can sy tao ré. Boi véi mot sb loai, quang ky cb thé
anh huong dén su tao ré. Chét luong anh sang cling anh huong dén su ra ré.
Anh sang do cam thich hop cho su ra ré hon anh sang xanh da troi.

Sy phéat sinh hinh thai thyc vat bi anh huong boi cac nhan té cua moi
truong nhu nhiét do, CO,, chat dinh dudng, chat luong anh séng, thoi gian va
cuong do chiéu sang. Nhitng nhan t nay anh hudng dén sy tang truéng choi va
phat sinh hinh thai bén canh vai tro caa né trong quang hop [18]. Debergh va
cong s (1992) va Ziv (1991) da chitng minh rang cudng do chiéu sang co tac
dung diéu hoa kich thudc 14 va than ciing nhu con duong phat sinh hinh thai
ddng thoi anh huang dén su hinh thanh sic té va thay tinh thé cua cay con. Chat
lwgng anh séang cé anh huong quan trong trén mot sé dic tinh hinh thai nhu su

kéo dai & cay Clc va cdy Ca chua [27], su hinh thanh chdi bt dinh ¢ cdy Nho
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[11], hinh thai giai phau 14 va kich thudc 14 & cay Phong [35] va sy phat sinh ré
gia o cay lé [7].

1.2.3. Mot s6 ngudn chiéu sang nhan tao dwec sir dung trong nudi cay md
thuc vat

1.2.3.1. Mgt sé thiét bi tao nguén sang nhan tgo hign nay

Nam 1870, béng dién day toc nong sang dau tién ra doi trén thé gidi boi
Edison. Bén nay, cac ngudn sang nhan tao dd phat trién khdng ngung vé sd
lugng, chat lugng, thé loai, cling nhu kiéu dang, gém cac ngudn bic xa nhiét va
phong dién tir.

C6 thé phan 1am 3 loai chinh 13 dén soi d6t, dén huynh quang va dén phat
quang. Trong cac ngudn chiéu sang nhan tao hién nay, 6 nguén sang chu yéu
dugc st dung cho thuc vat la: dén néng sang (incandescent lamp), dén huynh
quang thuy ngan cao ap (high pressure mercury fluorescent lamp), dén thuy
ngan khéng can ballast (self-ballasted mercury lamp), dén halogen kim loai
(metal halide lamp), dén natri cao ap (high pressure sodium lamp) va dén huynh
quang (fluorescent lamp). Ngoai ra, dén xenon (xenon lamp) va dén natri cao ap

(low pressure sodium lamp) ciing dugc sir dung trong nghién cuu [33].

1.2.3.2. Mgt sé nguén sdng dwec si dung cho nudi cdy mo thec vt

Hién nay, mot sé loai ngudn sang nhan tao tiét kiém dién niang dugc hua
hen st dung trong ndng nghiép do dem lai hiéu qua tich cuc trén nhiéu phuong
dién.
a) Pen phong dien vO cuc/ Pen vi song (Electrodeless discharge lamp/

Microwave — powered lamp)
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Hién nay, dén vi song mdi chi dugc dung cho dén cuc tim trong qua trinh
khic quang. Trong twong lai, dén vi song haa hen phat trién rong rai cho trong
trot. Tuy nhién, chi phi san xuét va tudi tho caa bong dién tir 1a nhiing van dé
can quan tam khi st dung loai dén nay trong san xuat néng nghiép.

b) Pen di-ot laser (Laser diode device, LD)

Di-6t laser 14 nhitng ban din, dugc st dung trong may in laser, may sao
chép (photocopier), dia CD va CD — ROM. Viéc két hop &nh sang LD do va
xanh duong dem lai hiéu qua cao xét vé mit chi phi san xuat.

c) Pen di-o6t phat quang (light — emitting diodes)

Di-6t phat quang (LED) Ia ngudn séang ban dan, s& cung cap lugng anh
sang don sic (1/2 chiéu rong dai séng khoang 30 nm) khi c6 dong dién mot
chiéu chay qua né. LED dau tién dugc phat minh boi Texas Instrument vao nim
1960. Tai thoi diém d6 cudng d6 sang caa LED con rat thip va chi c6 anh sang
don sic do. Sau nay cudng do sang cia LED di tang 1én rat nhiéu va bién do
dai mau ciing ting theo (d6, cam, vang, xanh 14, xanh duong, tring...). Bén
nhitng ndm cudi thé ky 20 va dau thé ky 21, dén LED tao nén mot cudc céch
mang nhanh chéong, dem lai nhiéu tién dung cho cac thiét bi ki thuat s6 va mot
day cac thiét bi méi da chirc ning, nhu tin hiéu ra vao, dén ndi, dén giao thong,
dén vom, dén tuong, dén dudi nude, dén ngoai troi. Trong nhitng nam gan day,
LED méi thuc su duoc quan tAm nhu 1a mot ngudn bc xa cho thyuc vat do tiém
ning (ng dung thuong mai cua nd rat lon [28].

v" Dac tinh cua LED

LED la chat ban dan & trang thai dic. Su phét quang cia LED duoc tao ra
khi tinh thé chat ban dan duoc kich thich dé truc tiép tao ra &nh sang nhin thay

dugc ¢ diy budc song mong mubn (mau). TUy chat liéu ban dan cua p va n,
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LED c6 thé phét ra anh sdng c6 mau khac nhau gdm trang, xanh dam, xanh lo,
xanh luc, vang, ho phach, cam, d6, do tuoi va do6 thAm. Pén LED sang binh
thuong thi dong qua né tir 10 mA dén 20 mA va ap tir 1,8 V d&én 3,6 V tly
thudc theo dai mau ma LED phat sang.

v Uu diém cia LED

LED dem lai nhiéu loi ich trén cac phuong dién nhu sau:

Ndng sudt ndang lwong: LED c6 nang suét cao, do d6 ning luong tiéu thu boi
LED nhé, gilip cho viéc nhan gidng c6 chi phi hiéu qua va tiét kiem.
Tudi tho: LED ¢6 tudi tho cao, tir 6.000 — 100.000 gio.
Ddi mau: LED c6 nhiéu cac dai mau, gom ca cac anh sang tring. Anh sang
trang cling c6 thé dugc tao ra khi hoa tron LED mau do, xanh lo va xanh lyc,
Thay vao d6, thong qua viéc két hop mot cach sang tao cac LED c6 mau sic
khac nhau, anh huong thay doi mau cd thé tao ra tir mot vat c6 dinh don gian
nho su hoat hoa dong luc cua cac phan khac nhau caa LED.
Khong phét ra tia UV va phat rat it tia hong ngogi: LED khéng tao ra tia UV,
tao rat it nhiét, vi vay l1a dbi twong phat sang 1y tuong. Anh sang LED khdng
gay choi, méi mat. Do tiéu hao nhiét rat it, LED hau nhu khong lam ndng moi
truong xung quanh, do d6 giam nhiéu nhu cau sir dung hé théng 1am lanh dé tao
diéu kién cho cay sinh truong.
D¢ bén: Bén LED c6 d6 bén rét cao vi nd khong co day tdc nén it bi hu hong do
va cham va dao dong.
Kich thwéc nho va dé thay d@si linh hoat trong thiét ké: Mot LED don 1é rat nho
va tao ra it 4nh sang toan bo. Tuy vay, diém yéu nay thuc su 1a thé manh caa

nd. Cac LED c6 thé gan véi nhau thanh bat cir hinh dang nao tao nén mot loat
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kién lumen mong muén. Thém nita, LED c¢d thé thu nho hdn hop anh sang;
kiém soét sy phan phdi anh sang nhod cac thau kinh epoxy, don gian hda ciu
trdc caa hé dén LED. Mot thiét bi kiém soét c6 thé duoc gan véi phac hop LED
dé 1am mo mét cach chon loc cac dén LED doc lap, dan dén viéc kiém soét
phan phéi dong luc, lwgng va mau cua anh sang.
Céc loi ich khac: Anh sang tac thoi; dé dang 1am mo di; khoi dong ém; ngudn
cung cap dién co dién thé thip (tang d6 an toan).
v’ Nhuoe diém cia dén LED
It su lya chon, chat lwong anh séng, tiéu chuan hoa san pham, gia thanh

cao.
v' Téc dung cia LED trong nhan gidng v tinh thyc vt

Ngoai viéc duoc st dung rong rai trong cac thiét bi, LED ciing duoc ¢ng
dung trong cac nghién ciu néng nghiép [41]. Viéc sir dung di-6t phat quang
nhu mot nguon buc xa cho thuc vat duoc dic biét chi trong trong nhitng nim
gan day do tiém ning cua no trong tng dung thwong mai rat 16n. Hé thdng buc
xa LED toan phan c6 mét sb loi diém vuot troi so véi nhitng hé théng chiéu
sang hién dang duoc str dung rong rai trong nudi cdy mo [28]. Su phat sang cuc
dai cuia LED do6 va xanh véi d6 dai séng thich hop tao hiéu qua quang hop tdi
da . LED la ngudn sang c6 tudi tho dai, d& thay d6i do d6 gop phan giam chi phi
cho thi nghiém. LED sinh nhiét it do d6 giam thiéu nhu cau sir dung hé thng
lam lanh trong viéc tao diéu kién thuan lgi cho nhan gidng vo tinh thuong mai
vé6i chi phi hiéu qua. Do c6 d6 dai song dic biét va phd hep nén gan day LED
duoc dung trong nhiéu linh vuc nghién ceu quang sinh hoc nhu tong hop
chlorophyll, quang hop va phét sinh hinh thai [15]. LED d6 c6 thé dugc ung

dung cho thuc tién vi nhan giéng do su phat photon cao ciing nhu gia thanh

31



thap khi so sanh dén v6i LED c6 mau khéc. Su két hop gitta cac dén LED c6
mau sic khéac nhau cd thé tao ra anh sang thich hop cho qué trinh quang hop.

1.2.4. Nhitng thanh twu dat dwoc trén thé giéi khi sir dung cac ngudn sang
nhan tao khéac nhau trong nudi cay mo

Su khac nhau vé quang phé giita cac loai dén c6 vai trd quan trong khi
duoc str dung trong cac phong nudi cay in vitro thay thé anh séng tu nhién [25].
Trong diéu kién han ché anh sang ty nhién thi su phan phéi quang pho khong
can bang hay han ché s& anh huéng dén hinh thai cua cay va dén c6 quang phd
rong nhu cac dén huynh quang thudng duoc st dung nhiéu hon [35]. Anh sang
dén huynh quang hau nhu rat hiru ich cho sy nay mam cua cay con tir hat ciing
nhu cho viéc kich thich su tang truéng cay. Tuy nhién, 4nh sang dén huynh
quang hiém khi dugc ding nhu nguén anh sang bo sung trong nha kinh.

Tac dong vé sinh 1y hoc cua cac dang anh sang khac nhau va phé dac
trung ctia ching ciing 14 cac nhan t6 dang quan tim. Nhin chung, moi truong
Vi ti 18 tia d6:do xa (R:Fr) thap, chang han nhu dudi vom 14, c6 chiéu huéng
diéu khién su kéo dai than, trong khi ti 1¢ R:Fr cao lai can tré viéc nay [26].
Anh sang do xa ¢ mot s6 anh huang khéng mong mudn I18n hinh thai thuc vat,
bao gom sy kéo dai than va can trd sy phan nhanh [24]. Cac dén soi ddt, ¢ ti 1é
R:Fr thap, thuong dan t&i su kéo dai cudng; trong khi dén huynh quang, véi ti 18
R:Fr cao, lai tao nhitng cay thap va chac [31].

Cac nghién cau cta Wheeler ciing céng s (1991) cho thdy c6 sy giam
chiéu dai than cua cay Pau nanh (Glycine max Merrill.) khi cung cip anh sang
xanh. Grimstad (1991) so sanh hiéu qua twong di cua 6 loai dén huynh quang
khac nhau Ién sy tang truéng va phat trién cua cay Rau diép trong phong nudi

cay in vitro thi thdy rang cd su khéc biét dang ké vé trong luong kho, su tao I4;
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tuy nhién, trong nha kinh thi sy khac biét nay khong dang ké va hau nhu khong
c6 khac biét vé sy phat trién caa cay trong. Trong luong khd cao nhat lién quan
t6i cac ngudn deén phat ra nhiéu anh sang xanh, do cling nhu do xa. Cac cay
trong dudi cac dén nay c6 ham lugng chlorophyll trong la cao. Chiéu sang dang
la muyc tiéu doi hoi phai dugc nghién ciu sau thém ca trén su phat trién caa thuc
vat va chi phi san xuit cay gidng sao cho hiéu qua dé chon ra nhitng hé théng
chiéu sang thich hop [22].

Murakami va cong s (1991) khi khao sat ti 1€ dong anh sang do/do xa thi
nhan thay nd thich hop dé sir dung nhu thude do trong sy kiém soét hinh théi sy
phat trién cua thuc vat dudi cac diéu kién anh sang nhan tao khac nhau. Ti 18
600 — 700/700 — 800 nm la mdt ngudn séng chuan muc dung dé nghién ctu cac
dac tinh phét sinh hinh thai. Hinh dang thuc vat va dac tinh hinh thai tuong tu
nhau di ¢d sy phan phdi phé &nh sang khéc nhau.

Kiém soat su kéo dai than cua cdy 1a mot ki thuat quan trong trong vi
nhan giéng. Su kéo dai than cua cay bi anh huong bai cac nhan t nhu chat
lugng anh sang, nhiét do, dd am va chat diéu hoa sinh truéng ngoai sinh. Khi xir
ly 4nh sang trang két hop anh sang d6 va anh sang trang voi anh sang do xa,
chiéu dai chdi, trong lugng tuoi, duong kinh than va ti 1& trong luong ré/choi
|6n hon so véi xtr Iy chi vai &nh sang trang.

Chat lugng anh sang c6 anh huong dang ké I&n su phét trién va phat sinh
hinh thai ¢ cay in vitro va ex. Morgan va Smith (1976) thay rang c6 méi quan
hé truc tiép gitra su can bang photon 4nh sang trén sic té va su kéo dai than ¢
thuc vat. Appelgren (1991) thay rang Gng dung anh sang do trén ddi tuong

Pelargonium kich thich dang ké sy kéo dai than, trong khi anh sang trang wc
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ché manh viéc nay. Diéu khién su phét trién, phat sinh hinh thai bang cach thay
d6i chat lugng anh sang 1a moét ky thuat quan trong trong vi nhan giong [22].
1.3. Téng quan vé dbi twong nghién ciu
1.3.1. Cay hoa cuc
1.3.1.1. Nguén géc va phan bé
Ho clc thudc:
- Gidi: thyc vat
- Nganh: Magnoliophyta (Angiospermae) - Ngoc Lan (hat kin)
- Lop: Magnoliopsida (Dicotyledonea) - Ngoc Lan (hai 14 mam)
- B&: Asterales (cuc)
- Ho: Asteraceae
Trong ho clc c6 nhiéu phan ho va chi khac nhau, trong dé chi
Chrysanthemum duoc trong phd bién nhu mot lodi hoa trdng chau hay hoa cat
canh. Hoa cuc 1a mot loai hoa cat canh pho bién trén toan thé giéi, né da dang
vé mau sac va c6 hang ngan kiéu dang khac nhau. Pa sé hoa clc thich hop véi
diéu kién khi hau 6n hoa, mat mé, lugng mua day du, nhét 1a nhimg hoa duoc

nhap tir viing 6n déi. Vi nhiét do trén 25°C, cuc sinh truong va phat trién kém.

1.3.1.2. Pdc diém thuc vit

Ré - Clc c6 hé ré chum, moc can, theo chiéu ngang, ddm sau khoang 10-
20 cm, ré cuc c6 kich thudc kha déu nhau, véi s6 lwong ré 16n, nén kha nang hut
nuéc va chat dinh dudng rat manh. Do ctc dugc nhan giéng bang phuong phap

v tinh, nén r& moc ngang tir cac mau than & gan mat dat.
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Than - Than hoa cic 1a than thao nho, nhiéu dét, mong nudc, gion, dé
gdy. Trén than non mot s6 loai c6 phi mot 16p 16ng to. Mot sé loai c6 dang than
bo. Chiéu cao than tuy loai. Nhung da s c&c gidng nhap c6 than to, thang, gion.
Con céc gidng ndi dia cé than nho, manh, cong.

L4 - L& cuc thuoc loai Ia don, khong c6 1a kém, moc so le. Ban 1a c6 xé
thuy hinh 16ng chim. Phién 14 mong, mat dudi c6 phua mot 16p 16ng to, mat trén
nhan. Gan la hinh mang. Méi cay c6 khoang 30 — 50 Ia.

Hoa, qua - Hoa clc vé co ban 1a hoa ludng tinh. Hoa ctic ¢6 nhiéu mau
sic khac nhau, thich nghi véi thu phan nhod sau bo. Hoa nho, sit nhau va luén
lubn tap hop thanh cum hoa dau, dé mot sau bo thu phan dwgc cho nhiéu hoa
cung mot lac. Bé hoa 16i 1én. Hoa & giita 1a hoa hinh éng, hoa & ngoai la hoa
thia lia gia. O clc, qua 1a qua bé. Chi c6 mot hat mam nam trong khoang cua
qua va d6i khi dinh véi vo qua. Vo hat rat mong, phéi lon va thang khong c6

noi nhit. Qua phét tan nho gid va dong vat.

Hinh 1.5: Rudng trdng hoa ctic va mot s dang hoa cuc

1.3.2. Cay lan Hé diép (Phalaenopsis)

1.3.2.1. Nguén géc — phan bé
- Gioil @ Plantae
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- Nganh : Magnoliophyta
- Lop : Liliidae
- B0 : Orchidales
- Ho : Orchidaceae
- Chi : Phalaenopsis
- Loai : Phalaenopsis ambilis
Chi Phalaenopsis xuit hién tir tiéng Hi Lap: “Phalaina” (con buém dém)
va opsis (trong giéng nhu), nghia 13 mot loai lan c6 hinh dang gidng nhu con
budm.Chi Phalaenopsis c6 21 loai phat sinh, wa néng c6 & ban dao Malysia,
Indonesia, Philippin, cac tinh phia Péng An D6 va chau Uc. Ching sng trén
cay hoic trén d4, noi c6 khi hau néng am, do cao trén 2000m. Lan Ho diép c6
mau sac phong phu, tr mau tring, hong, do, tim, vang, dén céc loai Ho diép co
soc nam ngang hoic thang dtng, hodc c6 dém to hay nho v.v.. Gibng Ho diép
cang ngay cang lai tao ra rat nhiéu. Cay cd thé moc & xa nhiét doi va doi ndi
cao 2000m nén vira chiu khi hau néng am lai vira chiu khi hau mat, nhiét do
trung binh tir 20°C dén 30°C.
O Viét Nam ching ta cd thé bat gap mot sé loai lan HO diép trong cac
kKhu rimg nhu: P. coenu, P. mannii, P. parishii, P. pulcherrima, P. chibae, P.

fuscata, P. gibbo.

1.3.2.2. Pdc diém thuec vat

Lan Ho diép rat da dang vé mit di truyén, nhung chiing déu c6 nhimg dic
tinh chung vé ciu tao cia co quan dinh dudng va co quan sinh san. Lan Ho diép
la loai cay don than, khong cé gia hanh, dugc tao ra boi mét dinh sinh trudng

hoat dong lién tuc. Mdi cay co tir 3 — 15 14, 14 don nguyén, day, khong cudng va
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c6 be, dang bau duc, mau xanh béng, ddm va nhin. Than va ré khdng c6 mach.
Lan Ho diép c6 ré khi sinh phat trién manh, mau luc, phia ngoai c6 mot 16p bao
x6p day goi 1a mang bao c6 tac dung du trir nuéc va bao vé ré khoi bi kho.
Phét hoa hinh thanh ¢ nach 14, hoa moc thanh cum di xtng 2 bén. Ca canh hoa
nd lién tiép hon nira nam, trung binh mot phat hoa cho tir 7 — 15 hoa. Qua cua
lan Ho diép thudc loai qua nang, mé bing cac khe nat doc theo 2 bén duong
cta gia nodn. Qua lan chira rat nhiéu hat, tiy thudc vao giéng ma hat cé thé tir

vai tram dén vai ngan hat.

Hinh 1.6: Vuon trong lan hd diép (lang hoa Sa Pec — ngudn internet)

1.3.3. IC diéu khién AT89C51 dung trong lap trinh diéu khién hé théng
LED

AT89C51 la mot vi didu khién 8 bit, ché tao theo cdng nghé CMOS chét
lugng cao, cong suat thap véi 4 KB PEROM (Flash Programeable and erasable
read only memory).

Céac dic diém cua 8951 duoc tom tit nhu sau:

- 4KB b9 nhg, c6 kha nang ghi x6a téi 1000 chu ky
- Tan s hoat dong tir 0 Hz dén 24 MHz

- 3 muc khoa bd nha 1ap trinh

- 2 bo Timer/Counter 16 bit

- 128 Byte RAM noi
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- 4 Port xuat/nhap (1/0) 8 bit
- Giao tiép néi tiép

- 64 KB vung nhd méa ngoai

- 64 KB vung nh¢ dir liéu ngoai

- Xtr ly Boolean (hoat dong trén bit don)
- 210 vi tri nhg ¢é thé dinh vi bit

- 4us cho hoat @dong nhan hoac chia

a) So' do khéi va so dé chan cua AT89C51

T1
T
SERIAL PORT
TEMERY
TEMER |
TEMER2
RO2E043
"2H3ﬁ"hl:tﬁ ROM TEMER2
BO3ZB052 0 i
FETFFY 803 1'8032 TEMERI |,
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[T P
=
L 4
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Auddress Data

Hinh 1.7: So d6 khdi cua AT89C51
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Hinh 1.8: So do chan cua AT89C51
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b) Chitc nang cac chan cua AT89C51

e Port 0 (P0.0 — P0.7 hay chan 32 — 39): Ngoai chirc ning xuat nhap ra,
port O con la bus da hop dir li¢u va dia chi (ADO — AD7), chiic nang nay sé
duoc sir dung khi AT89C51 giao tiép vai thiét bi ngoai cé kién tric bus.

e Port1 (P1.0-P1.7 hay chan 1 — 8): ¢ chic nang xuat nhap theo bit va
byte. Ngoai ra, 3 chan P1.5, P1.6, P1.7 dugc dung dé nap ROM theo chuan
ISP, 2 chan P1.0 va P1.1 dugc dung cho bo Timer 2.

e Port 2 (P2.0 — P2.7 hay chan 21 — 28): la mot port c6 cong dung kép. La
duong xuat nhap hoic 1a byte cao cua bus dia chi d6i véi cac thiét ké ding bo
nhé mé rong.

e Port 3 (P3.0 — P3.7 hay chan 10 — 17): mdi chan trén port 3 ngoai chuc

ning xuat nhap ra con c6 mot sé chirc ning dic biét sau:

Pin (chan) Tén Chirc ning
P3.0 RXD | Dit liéu nhan cho port néi tiép
P3.1 TXD | Dit liéu truyén cho port ndi tiép
P3.2 INTO | Ngét bén ngoai 0
P3.3 INT1 | Ngat bén ngoai 1
P3.4 T0 Ngd vao cua Timer/Counter 0
P3.5 Tl Ngd vao cua Timer/Counter 1
P3.6 WR Xung ghi bo nh¢ dir liéu ngoai
P3.7 RD Xung doc bo nh¢ di liéu ngoai

e RST (Reset — chan 9): mic tich cuc cua chan nay 1a mac 1, dé reset ta
phai dua mic 1 (5V) dén chan nay vai thoi gian tdi thiéu 2 chu ky may (twong
duong 2ps ddi véi thach anh 12MHz.
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e XTAL 1, XTAL 2: AT89S52 c6 mét bo dao dong trén chip, n6 thuong
duoc ndi véi mot bo dao dong thach anh cé tan sé Ion nhat 14 33MHz, thdng
thuong la 12MHz.

e EA (External Access): EA thuong dugc mic l1én mac cao (+5V) hoac
muc thap (GND). Néu & muc cao, bo vi diéu khién thi hanh chwong trinh tir
ROM noi. Néu & muc thap, chuong trinh chi duoc thi hanh tir bd nhg mé rong.

e ALE (Address Latch Enable): ALE Ia tin hiéu dé chét dia chi vao mot
thanh ghi bén ngoai trong nira dau cua chu ky b nhé. Sau dé cac duong port 0
ding dé xuat hoac nhap dit liéu trong ntra chu ky sau caia bo nhd.

e PSEN (Program Store Enable): PSEN Ia tin hiéu diéu khién dé cho phép
bo nhd chuong trinh md rong va thudng dugc ndi véi dén chan /OE (Output
Enable) cia mot EPROM dé cho phép doc cac bytes ma lénh. PSEN s& ¢ mirc
thap trong thoi gian doc lénh. Cac ma nhi phan caa chuong trinh dugc doc tir
EPROM qua Bus va dugc chét vao thanh ghi 1énh cua bo vi diéu khién dé giai
ma Iénh. Khi thi hanh chuong trinh trong ROM noi, PSEN s¢ & muc thu dong
(mtrc cao).

e Vcc, GND: AT89S52 ding ngudén mot chiéu co dai dién ap tr 4V —
5.5V duoc cap qua chan 40 (Vcc) va chan 20 (GND).
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PHAN I1: THIET KE VA LAP PAT CAC HE CHIEU SANG PON SAC
11.1. Chon loai LED, thiét ké cac hé chiéu sang don sic

11.1.1. Chen loai LED

Thuc vat quang hop & anh sang c6 budc song tir 400 — 730 nm (dinh
diém 1a 660 — 680 nm), bo phan dam nhan vai tro nay chinh 1a 14 cay. O thyc
vat bac cao 1a cay quang hop dugc do trén 1a c6 2 loai diép luc la: diép luc a
(chlorophyll a) va diép luc b (chlorophyll b):

- Chlorophyll b hap thu anh sang & buéc séng 460 - 480 nm (giira ving

quang phé vang va lam)

- Chlorophyll a hap thu anh sang & quanh budc séng 680 nm.

- O céc thyc vat khac nhau, ty 18 giira hai loai diép luc a va b ciing nhu

sb lugng cua ching trén mot don vi dién tich 14 12 khac nhau.

Qua nhiéu nghién ctu cac nha khoa hoc da chimg minh duoc ring thuc
vat c6 kha ning quang hop & cudng do anh séang yéu chi khoang vai chuc lux
tuong duong ang sang budi chiéu tdi hodc anh sang dém trang.... Trong nudi cay
mé thyuc vat & giai doan nhan chdi ciing nhu giai doan nhan ciy, thong thudng
nguoi ta st dung cuong do anh sang vai cuong do tur 1700 — 2500 lux cia dén
huynh quang.

Qua khao sat cac loai LED c6 trén thi truong, dién thé khuyén céo sir
dung cho hai loai LED xanh va LED dé khong tuong dwong nhau dé dat cung
cudng do chiéu sang va cuong do chiéu sang cua céc loai LED phu thudc vao
hiéu dién thé dau vao. Mat khac, buéc séng anh sang cua nhiéu loai LED
thuong mai khong dugc chi rd ma chi ghi theo mau sic, goc chiéu sang thuong

hep va bién thién Ion.
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Tir cac can c trén va yéu cau thuc té sir dung, nhém thyuc hién nhiém vu
dua ra yeu cau d6i véi hai dang LED xanh va do dé chon bé tri thi nghiém nhu
sau:

- V& budc séng anh sang: duoc chi rd va phi hop véi yéu cau

- Cuodng d6 phu thudce vao dién thé nhung buéc song khi chiéu sang &

cac dién thé khac nhau khong thay d6i vuot mac cho phép.

- Goc chiéu sang dong nhat

Qua tim hiéu va khao sat mot s6 loai LED c6 ban trén thi truong nhém
nghién cutru xac dinh:

Vi vai loai LED oval ban trén thi truong (cling dugc goi la LED siéu
sang), nhdm nghién ctu da suu tam vé va tién hanh do xac dinh cudng d6 chiéu
sang. Khi két hop 5 LED cua tung loai LED oval trén duong thang, khoang
cach 1 cm, ding quang ké do truc dién ¢ khoang cach 25cm, két qua cudng do
chiéu sang cua nhitng loai nay rat thap chi cé thé phat ra anh sang tr 9 — 11 lux,
g6c chiéu hep (thuong 15 — 30°) theo tinh toan khi két hop trén panel khoang
cach giita cac dén lem ciing khong thé tao ra anh sang chiéu co cuong do
1100lux.
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Hinh 11.1: Khao sat cuong d6 chiéu sang mot vai loai dén LED: b — LED
oval xanh; C — LED oval dé; d — LED oval ngin xanh; e,f- LED siéu sang cua

cdng ty Shenzheng Hanhua (Trung Qudc) .

Hon nira cé4c loai dén oval ban trén thi truong dung chit yéu cho muc dich
lam dén quang c4o, nha cung cip thudng ghi khéng du cac théng s, quan trong
nhat 13 thdng sé budc song anh sang do dén phat ra (tai diéu kién thuc té nhom
nghién ciru chua c6 thiét bi do budc séng dé xac dinh budc song chinh xac cua
cac loai nay).

Trong quéa trinh khao séat, nhém nghién cau thay duoc 2 loai LED siéu
séng det c6 thdng sb budc song cu thé cua nha san xuat, c6 cudng do chiéu sang
cao (khi két hop & khoang cach 3 — 4 cm dang hang don c6 thé dap ung cuong
d6 xap xi 1100lux tai cac diém trong mat phang can chiéu sang 36 x 50 cm dap
g y8u cau cia nhom dit ra, d6 1a hai loai LED siéu sang xanh va d6 cua cong

ty Shenzheng Hanhua (Trung Qudc) véi cac thdng sé:

LED xanh LED do
Cong suat: 3W Cong suat: 3W
Hiéu dién thé: 3,6 — 3,8V Hiéu dién thé: 2,4 - 2,6V
Cuong d6 dong dién: 700mA Cuong do dong dién: 700mA
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Cuong d6 sang: 45 — 50Im Cuong d6 sang: 80 — 90Im
Budc song: 470 — 475nm Budc song: 660 — 665nm

Hinh 11.2: Hinh anh va théng sé caa LED xanh va LED d6 duogc chon
Nhom nghién ctu dd quyét dinh chon loai dén nay cho muc dich thi

nghiém va xay dung hé chiéu sang don sic.

11.1.2. Thiét ké cac hé chiéu sang don sic

Theo yéu cau nhém nghién ctru dat ra thi hé chiéu sang phéi tron anh
sang don sic can dugc thiét ké sao cho: c6 thé dap tmg duoc cudng do chiéu
sang toi da xap xi 1100lux va tuong ddi dong déu gitta cac diém trong mat
phang can chiéu sang 36 x 50 cm;

LED khi phat ra anh sang chiéu trén bé mat dang hinh tron. C6 nhiéu
cach mic két hop nhiéu dén khac nhau dé ting cuong do chiéu sang trén 01
dién tich bé mat. Qua tham khao mét s6 hé LED st dung cho nudi tréng thuc
Vit ex vitro va in vitro ciing nhu khao sét thuc té, nhém nghién ciu chon kiéu

bo tri nhu sau:
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, 7cm 3cm

1

36cm

Hinh 11.3: Hinh anh md ta cach sap xép hé phdi tron LED xanh va LED do

LED dugc rép thanh 2 hang: mét hang xanh va mot hang do trén 01
maéng, sir dung 2 mang dit song song (mdi mang 1a mot ngudn sang két hop cua
anh sang LED xanh va LED o).

Véi cau hinh ndy, cudong do chiéu sang tai diém dau va diém cudi cua
méng s& cd gia tri thiap nhat so véi cac diém con lai dudi mang. Dé xac dinh
khoang cach gitra cac LED mac trén hang thang thich hop, nhém nghién ctu
tién hanh bé tri thir thanh hang ting loai LED, dich chuyén cac khoang cach
cua cac LED trén hang va cho sang & muc téi da, do cudng do sang phat ra khi

dén hoat dong (do tryc dién tai diém dau dudi hang LED & khoang céch 25 cm).
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Bang 11.1: Cuong d6 anh sang khi bé tri LED & cac khoang cach khac nhau trén
1 hang thang (do truc dién tai diém dau duéi hang LED & khoang céch 25 cm)

Khoang cach giira cac LED trén duong thang
2cm 3m 4cm

Cuodng d6 chiéu sang cua

s J 2833 lux 1561 lux 1211 lux
LED xanh
Cudng do chiéu sang cua

2652lux 1497 lux 1096 lux

LED d6

Can ctr vao bang sb liéu da thuc nghiém nhém thyc hién nhan thay véi
khoang céch giita cac dén 4 cm (cudng d6 chiéu sang 16n nhat tai diém dau cua
hang LED c6 thé dat 1100lux).

Khao séat dich chuyén khoang cach giita 2 méang, tién hanh do cuong do
chiéu sang chiing t6i xac dinh khoang céch gitta 2 hang LED cung buéc song la
24 cm thich hop véi khoang dién tich 36 x 50 cm dé c6 thé nudi cay.

Dé c6 thé mac LED nhu hinh I1.3 d& dang nhém thuc hién nhan thay tén
mong dang 0,2mm 1a thich hop cho viéc 1am gia d& (sir dung gidng nhu panel
gan LED). C4c tim ton duoc ubn thanh dang hinh méang c6 kich thudc: 0,7 x 60
x 3cm, duoc khoan 16 duong kinh 6mm sao cho khi dit LED Ién vira du dé
bong nhd ra ngoai, khoang cach giira cac 16 khoan trén 01 hang la 4cm, giira
hang LED xanh va do trén 01 mang la 3cm. Vi ton la loai mong 0,2mm, géc
chiéu cua dén 1a 120° do vay khi dat LED vao ciing khong thé 1am anh hudng
dén goc chiéu caa ching. Qua tinh toan ching t6i thay rang mac néi tiép 10 dén
LED d6, 7 dén xanh thi c6 thé sir dung ngudn 24V cung cip; nhu vay trén 01 hé

c6 bé mat can chiéu sang véi kich thudc 36 x 50cm s& gom:

46



— 2 nhanh LED d6 mic song song (mdi nhanh 10 LED mic ndi tiép),
cuong do dong dién téi da sir dung cho 2 nhanh nay 1a 1400mA

— 3 nhanh LED xanh mic song song (mdi nhanh 7 LED mic néi tiép),
cudng do dong dién téi da sir dung cho 3 nhanh LED nay 1a 2100mA

— Tong cudng do dong dién str dung cho ca hé & mac téi da 1a 3500 mA.
Khi d6 c6 thé st sung 01 nguon DC 24V — 10A dé cap dién cho hoat dong cua
2 hé, cach 1am nay cho phép tiét kiém chi phi hon.

Hinh 11.4: Lip mot hé dén LED: a. mit phia sau LED; b. mit mac LED

11.2. Ché tao cac hé thong diéu khién
11.2.1. Thiét ké phan cing diéu khién

Dé duy tri sy 6n dinh cua mach va cé thé thay doi cuong d6 chiéu sang
cho hé dén LED, dap ung nhu cau co dong khi can tach riéng LED xanh va
LED d6, nhém nghién ctu sir dung mach diéu khién gém 2 IC diéu khién ho
AT89C51 dé diéu khién tan sé dong, md cho Transistor cong suat 2N3055/
2SC5200 cung cap dién cho hé LED, mdi IC diéu khién cuong d6 chiéu sang
cho mot loai LED. IC diéu khién dugc lap trinh dé xuat ra cac dai tan sé khéc

nhau théng qua viéc nhan tin hiéu tir cac cong tac cia bang diéu khién.
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So db khéi thiét ké mach diéu khién (phan cang diéu khién) nhu sau:

Tin hiéu diéu
khién tir cac
cong tic

SFIIIIII IOV

DC 24V tir nqudn cap

Bién tro diéu tiét

CHIP

Mach dong

tin hiéu dé diéu
luc

chinh thuc nghiém

Hé LED
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Hinh 11.5: So d6 nguyén 1y diéu khién cuong do sang cho LED
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Hinh 11.6: Mach cap ngudn cho LED
R13 va R10 dugc dung dé diéu chinh cudng d6 séng cho LED. Ngoai
chtrc ning cap nguén, mach con c6 chic niang bao vé cho LED tranh bi bdo
hoa. Céc bién trd R13 va R10 con gilp cho qua trinh hiéu chinh viéc diéu khién
cac cudong do chiéu sang dugc dé hon.

Bang mach diéu khién dugc dua ra trong hinh dudi.

L
-
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L
L
-
L
L
-
-
L
*
L
*
L
*
-
-
L
-
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Hinh I11.7: Bo mach in
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11.2.2. Lap trinh cho CHIP dé diéu khién cwong dd chiéu sang
Can ctr dé 1ap trinh:

Duya vao yéu cau thyc té bai toan: c6 thé diéu khién cuong d6 chiéu sang
va ti 18 phdi tron anh sang.

Duya vao nguyén ly thiét ké phan cimg diéu khién.

Diéu khién cuong d6 chiéu sang théng qua dic diém xung xuét ra tir vi
diéu khién, cu thé ¢ day 1a thoi gian duy tri & mac cao (t1) va muac thap (t0) cua
tin hiéu xuét ra. S¢ di lap trinh nhu vay 1a do su thay ddi ty I thoi gian duy tri &
muc thap (t0) so véi tong thoi gian chiéu sang (t1+to) 1a tuyén tinh véi cuong
d6 dong dién cap cho LED d¢ hoat dong.

D3 tién hanh lap 2 chuong trinh diéu khién cho hoat dong cia LED xanh
va d6, mdi chuong trinh gébm 55 ty Ié to /(ty+t,) twong ung véi 11 ché do chiéu
sang tu 0, 10, 20...90 va 100% & 5 mac cuong do la 400, 575, 750, 925 va
1100lux theo yéu cau cua bai toan.

Hai chuong trinh néi trén duogc thiét lap dé dap tng cho viéc khi kich
hoat 1 trong s6 11 cong tic diéu khién ty 18 phdi tron anh séng cing véi 1 trong
5 cdng tic diéu khién mic cudong do chiéu sang thi 2 chip s& hoat dong dong
thoi dép wng cho yéu cau chiéu sang mong mudn. Vi du:

+ 50% anh sang xanh + 50% anh sang do, tong cudng do chiéu sang la
400lux thi chi can bam cong tic diéu khién ty 1& phéi tron anh sang R5
va cong tac quy dinh mic cudng do chiéu sang L3.

+ 90% anh sang xanh + 10% anh sang do, tong cuong do chiéu sang 1a
1100lux thi chi can bam céng tic diéu khién ty 18 phdi tron anh sang

R1 va c6ng tic quy dinh muc cuong do chiéu sang L1.
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Tién hanh 1ap trinh bang phan mém Keil C, nap cho vi diéu khién
AT89C51 cua hdng Atmel biang bo nap tin hiéu chip 89 Series Device

Programmer — USB véi phan mém Little Programmer Version Gold.

|

Hinh 11.9: Bo két ni nap IC diéu
khién AT89C51

Hinh 11.8: IC diéu khién AT89C51
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Luu dd thuat toan:

BAT bAU

I

KHOI DPONG

TIN HIEU TU BANG CONG TAC DIEU

SAl

NHOM DPIEU KIEN CHIEU SANG O

CUONG DO CHIEU SANG TONG 400

SAl

NHOM DIEU KIEN CHIEU SANG O

CUONG DO CHIEU SANG TONG 575

SAl

NHOM DIEU KIEN CHIEU SANG O

CUONG DO CHIEU SANG TONG 750
LUX

SAl

NHOM DIEU KIEN CHIEU SANG O

KHIEN
DUNG
THUC HIEN XUAT XUNG THEO
YEU CAU TUONG UNG
DUNG
THUC HIEN XUAT XUNG THEO
YEU CAU TUONG UNG
DUNG
THUC HIEN XUAT XUNG THEO
YEU CAU TUONG UNG
DUNG

CUONG DO CHIEU SANG TONG 925

SAl

NHOM PIEU KIEN CHIEU SANG O

THUC HIEN XUAT XUNG THEO
YEU CAU TUONG UNG

DUNG

CUONG PO CHIEU SANG TONG 1100
LUX

THUC HIEN XUAT XUNG THEO
YEU CAU TUONG UNG

v

KET THUC
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11.2.3. Hiéu chinh

Bai hiéu dién thé yéu cau cho hai loai LED 1a khac nhau, CHIP diéu
khién caa chung 1a doc 1ap, mat khac viéc hoat dong cua LED la phu thuoc vao
nhiéu yéu té bén ngoai nhu nhiét do, tinh chat hoat dong cua cac linh kién dién
tar..., sau khi thiét ké he LED, mach diéu khién va lap trinh cho cac vi diéu
khién, tién hanh hiéu chinh hoat d6ng cua toan hé thong theo phwong thic sau:

+ Do dac thuc nghiém dé xac dinh cac gia tri thuc té khi diéu khién céac
ti 16 &nh sang bang cach hiéu chinh déng bo cuong d6 chiéu sang hai gian dén
xanh, do bang diéu chinh tré khang cua bién tro.

+ Duya trén cac gia tri ghi nhan thuc nghiém, hiéu chinh ting ché do
chiéu sang riéng ré mdi ché do trong sé 55 ché do6 chiéu sang cua timg gian dén
riéng ré thong qua tinh toan twong quan tuyén tinh giira t0 /(t1+to) véi cudong do
anh sang va diéu chinh gié tri nay trong chuong trinh diéu khién. Buéc hiéu
chinh nay Iap lai nhiéu lan dé giam dan chénh léch gitra gia tri cuong do chiéu
sang mong mudn va ghi nhan thuc nghiém (xem ¢ phu luc 2).

Qua qua trinh thuc nghiém va hiéu chinh chung t6i da tao ra dugc 01 hé
thdng diéu khién gdm: mach diéu khién, lap trinh CHIP diéu khién cac ti 1 phdi
tron anh sang theo 5 mirc cuong d6 chiéu sang khéac nhau, cong tac diéu khién:
bat tit theo cac ché do da xac dinh. Cong tic diéu khién gdm 2 phan: 5 cong tic
bén tréi l1a 5 ché do: 1100lux, 925lux, 750lux, 575lux, 400lux; 11 cong tac bén
phai 13 11 ti 1& phdi tron: 100% do - 0% xanh, 90%do6 - 10% xanh, ..., 0% do -
100% xanh.
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Ngudn DC 24V

Mach diéu
khién

DPdng hd hen
gio

Cong tic diéu
chinh 11 ti lé
phdi trén

Cong tic diéu
chinh 5 cuong
do chiéu séng

Hinh 11.10: Hé thdng diéu khién cho hé LED thir nghiém

Sau khi ldp dit 01 hé mau ban dau, nhém nghién ciru tién hanh do cuong

d6 chiéu sang dé hiéu chinh lai tan sé xuat xung (to va t1).

Bang 11.2: Cudng d6 anh séang thuc nghiém & 11 ché @6 phdi tron tai 3 muac
cuong d6 khao sat
Ti 1é phoi L3 L2 L1

tron | Pé | Xanh | Phéi | Pé | Xanh | Phéi | Pé | Xanh | Phéi
RiO 402 0 402 | 752 0 752 | 1105 0 1105
R9 362 | 39 401 | 677 | 76 753 | 999 | 112 | 1111
R8 320 | 80 400 | 602 | 150 | 752 | 889 | 222 | 1111
R7 280 | 120 | 400 | 528 | 227 | 755 | 776 | 333 | 1109
R6 242 | 159 | 401 | 452 | 300 | 752 | 668 | 439 | 1107
R5 199 | 200 | 399 | 377 | 374 | 751 | 556 | 551 | 1107
R4 160 | 239 | 399 | 301 | 447 | 748 | 446 | 661 | 1107
R3 120 | 281 | 401 | 227 | 521 | 748 | 335 | 767 | 1102
R2 80 | 320 | 400 | 151 | 594 | 745 | 223 | 879 | 1102
R1 40 | 358 | 398 | 75 | 671 | 746 | 111 | 991 | 1102
RO 0 398 | 398 | O 748 | 748 0 1100 | 1100
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Tir bang s6 liéu ching toi c6 thé rat ra két luan ban dau: Hé chiéu sang
bang anh sang don sac thiét 1ap duoc vé co ban di dap tng duoc viéc diéu

khién c4c ti 1 phdi tron &nh sang ¢ 3 mutrc cudng do chiéu khac nhau.
11.3. Lap dit cac hé chiéu sang don sic

T hé mau ban dau, nhém nghién ciru da tién hanh lap dat va hiéu chinh
10 hé LED twong tu dé phuc vu cho viéc thtr nghiém, mdi hé nhu thé déu c6
kha nang hoat dong doc 1ap & mic cudng d6 va ty & phdi tron tly chon. Khi
dua vao thuc nghiém theo nhu dang ky nhiém vy, moi hé s& hoat dong & mat ti
1& phéi tron &anh sang khac nhau theo yéu cau. Pé thuan tién cho bd tri thuc
nghiém nudi cay, nhdm nghién cau sir dung tam vai den che chan xung quanh
mdi khong gian chiéu sang cua ting hé LED dé dam bao khong gian nay chi

nhan anh sang tir cdc LED cua chinh né, han ché su sai 1éch két qua thi nghiém.

Tu trén Tu trén
xudng: Xuéng:
100% 0% do -
do - 0% 100%
xanh; xanh;
90% do 10% do
- 10% - 90%
xanh; ... xanh; ...
50% do 40% do
- 50% - 60%
xanh xanh

Hinh 11.11: 11 hé LED dugc gan trén ké nudi cay in vitro phuc vu cho thir
nghiém (d3 thao mot phan vai den dé quan sét)

11 hé chiéu sang LED dugc mac trén 11 ké 1a twong tng vai 11 ti 1& phdi
tron anh sang khac nhau (100% do - 0% xanh; 90% do6 - 10% xanh ...10% do -
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90 xanh; 0% do6 - 100% xanh). Nhém nghién ctu dit ché d6 11 hé nay & muc
cuong do chiéu sang cao nhat ~ 1100lux trén mdi gian, ding quang ké xéc
dinh cuong d6 anh sang & cac viing 1an can khu vuc chiéu sang chinh cua hé thir
nghiém (36cm x 50cm) dé xéac dinh ving c6 cudong do chiéu ~ 750lux; ~
400lux phuc vu cho b tri thi nghiém nudi cay ¢ hai mirc cuong d6 chiéu sang

nay.
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PHAN I11: THU NGHIEM KHAO SAT ANH HUONG CUA ANH SANG
PON SAC LEN SU PHAT SINH CHOI IN VITRO

I11.1. Anh hwéng caa cac ché dé chiéu sang don sic 18n sy phat sinh chdi in
vitro cay hoa cuc

Nham muc dich khao sat anh huong cua céc ti 1é chiéu sang, cuong do
chiéu séng 1én sy phat sinh chdi cay hoa cuc in vitro, thi nghiém duoc bé tri nhu
sau:

Cac dbt than cua cay hoa cuc in vitro “Farm trang” dugc cdy trén moi
trudng tao choi (theo qui trinh da c¢6 cua Trung tam Ung dung ky thuat hat nhan
trong céng nghiép) nhu sau: Moéi truong nén MS bé sung 0,3mg/l BAP, 30g/I
Saccharose, 7g/1 Agar, diéu chinh pH vé muc 5,8. S6 lwong mau/l6 thi nghiém:
30 mau/2 bich méi truong. Céc bich cay sau cdy duoc dit trén 34 ving c6
cudng do chiéu sang va ti 18 phdi tron anh sang da xac dinh twong ung véi 11 ty
1& phéi tron anh sang tai 3 mic cudong do chiéu 400, 750, 1100 lux va &nh sang
huynh quang (d6i chiing). Mai 16 thi nghiém lip lai 3 1an, cac chi tiéu theo doi
dé danh gia anh huong cua anh sang don sac 18n sy phéat sinh chdi in vitro cay
hoa clc sau 4 tuan gdm: hé sb phét chdi, chiéu cao chdi, hinh thai chdi.

S6 liéu duoc xur ly bang Phan mém Exel 2007.

Hinh 111.1: C4c mau cay duoc nudi dudi céc ti 1& phdi tron anh sang khéac nhau
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Bang 111.1: Hé sb phéat sinh chdi, chiéu cao va dic diém hinh thai chdi cay hoa
clc in vitro trong diéu kién anh sang khac nhau sau 4 tuan

L6 thi nghiém | Hé s6 choi Chiéu cao Hinh thai choi
DPéi ching 2,09+028 | 4,77+0,08 |Than choitrung binh; 14 va
than mau xanh dam
R10 2,07+020 | 520+ 0,14 |Than choinho; la va than
mau xanh lot (chdi yéu)
R9 2,00+0,13 4,88 + 0,10 | Than choi, mau la va than
gan véi mau d6i chang
RS 2,03+0,17 | 4,64+0,10
L1 | R7 | 2032023 | 4622015 |Gisng vei dic diém miu
R6 207£024 | 438%013 |44 chung
R5 2,02+0,20 | 4,26+0,14
R4 2,09+024 | 4,06+0,09
R3 2,04+0,13 | 3,68+0,08
R2 | 1,98+009 | 3,63£011 | Thanchoimap, lun; laday
R1 207+0,15 | 3,09+0,10 |Xanhratdam
RO 1,98+0,16 | 2,64+0,07
R10 1,99 + 0,17 5,21+ 0,06 | Than choi nho; 14 va than
mau xanh lot (choi yéu)
R9 2,00+0,16 4,83+ 0,05 | Than choi, mau la va than
R8 2,02+0,22 | 4,76+0,08 |ganvéi mau doi ching
R7 2,04+0,18 | 4,61+0,10 , o
Lo R6 | 203+023 | 4,33%007 |Giongvéidicdiem mau
R5 | 2,04+013 | 426+0,10 |doiching
R4 2,06 +0,19 | 4,05+0,09
R3 2,04+0,16 | 3,73+0,09 ‘
R2 2.03+0,14 3,67 +0,10 Than C,héi map, lun; la day
RL | 2,04+016 | 315+0,07 |Xanhratdam
RO 1,98+0,13 | 2,62+0,05
L3 R10 207+0,22 | 554+0,11 |Thanchdinhé; 14 vathan
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R9 1,98+0,11 | 5,47+0,08 |mau xanh lot (choi yéu)

RS 2,06+023 | 5,20+0,09

R7 2,06 +0,17 5,15+ 0,10 | Than choi, mau 4 va than
gan véi mau déi chang

R6 211+0,19 | 450+0,13 , o

R5 | 207+020 | 437%009 |Giongvéidicdiem mau

R4 207+015 | 4,12+0,08 |doiching

R3 207+0,13 | 4,11+0,06

R2 2,09£0,17 368014 | 1han chdi map, lun; 14 day

R1 1,98+0,13 | 342+007 |yanh rit dam

RO 196+0,16 | 3,14+0,08 '

6

Chiéu cao chéi hoa ctic (cm)
w

——L1

——L2

L3

bC

R10 R9 R8

R7 R6 R5 R4 R3 R2 Rl RO
Cac ti lé phdi tron anh sang (%)

Biéu do 111.1: Anh hudng cua céc ti 1é phdi tron anh sang tai 3 cuong do L1:
1100 lux, L2: 750 lux va L3: 400 lux 1&n chiéu cao chum chéi cay hoa ctc in

vitro.

Tir bang két qua thi nghiém va db thi biéu dién, ching tdi nhan thay rang:

- Ché d6 chiéu sang bang anh sang don sic khdng anh hudng téi hé sb

nhan chdi cua cay hoa cuc, diéu nay phd hop véi két qua xir ly thdng ké

(F<Fcrit) ddi véi khao sat anh huong riéng tirng yéu té: mic cudng do chiéu
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sang va ty Ié phdi tron anh sang ciing nhu to hop chung cua hai yéu t nay. C6
thé do: anh séng chu yéu tac dong 1én qua trinh quang hop ma qua trinh nay
khong anh huéng nhiéu dén sy phét sinh chdi.

- Chiéu cao chdi: véi ciing mot cudng do chiéu sang don sac, & céc ti 18
chiéu sang khac nhau thi chiéu cao caa chdi cay hoa cuc cé sy khac biét rd rang,
xu huéng chung 12 ty 1¢ 4nh sang xanh cang cao thi chiéu cao chdi cang giam.
Két qua ma nhém thyc hién nhiém vu c¢6 duoc cling phu hop voi két qua caa
Appelgen (1991) khi nudi ciy cay Quy thién tric Pelargonium: ¢ anh sang do
lam tang chiéu cao than chdi, trong khi &nh séang xanh lai c6 tac dung uc ché.

O cac t6 hop chiéu sang co ty Ié anh sang do cao: L3-R10, L3-R9, L3-
R8, L3-R7, L1-R10, L1-R9, L2-R10, chbi hinh thanh c6 chiéu cao trung binh
I6n hon so véi ddi chitng. Chiéu cao chéi khi st dung mirc chiéu sang don sic
400 lux 1udn cao hon khi dung cuong do 1100lux va 750lux & hau hét ty 18 phdi
tron tuong tng. Khong cé su khéc biét vé chiéu cao chdi gitra hai cuong do
1100lux va 750lux & cac ty 18 phdi tron anh sang.

Mot quy luat khac c6 thé duoc nhén ra Ia ¢ tit ca cac cudong do chiéu
sang, khi tang ti 1& 4nh sang do thi di kém voi xu hudng ting chiéu cao choi la
cac dac diém: dot than dai, mau sac chdi va l1a nhat dan; khi tang ti I¢ anh sang
xanh thi di kém voi xu huéng giam chiéu cao chéi 1a cac dic diém: dbt than
ngan va chdi xanh dam dan. Trong nudi cay in vitro, chiéu cao chdi khong la
yéu té duy nhat dé xac dinh chat lugng chdi tao ra, ma bén canh d6 con c6 hinh
thai khac cua chdi. Khi két hop céc yéu td chiéu cao va dic diém hinh thai khac
cua chdi hinh thanh thi cé thé nhan thay su két hop gitta hai ngudn anh sang do
va xanh véi ti 1& 70% do - 30% tai mirc cuong d6 400 lux. Két qua nay ciing
gan vai két qua nghién cau cua Miyashita va cong su (1995) vén chi ra rang ti

¢ anh sang d6 cao cO anh hudng Ién su tang truong va phat sinh hinh thai cua
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cay Khoai tdy va dé nghi sir dung thir nghiém LED nhu mot ngudn sang cho

nudi cay mo.

Hinh 111.2: Minh hoa 4nh hudng cta cac cudng do chiéu sang khac nhau trén
cuing 1 ti 18 phdi tron

Hinh 111.3: Hinh thai chdi cay hoa clc in vitro ¢ cac ti 1& phdi tron khéac nhau tai
3 cudng do chiéu sang 1100lux, 750lux va 400lux
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111.2. Anh hwéng cia cac ché dd chiéu sang don sic Ién sy phat sinh chdi in
vitro cay lan ho diép

Nham muc dich khao sat anh huéng cua céc ti 1é chiéu sang, cudong do
chiéu sang I1&n su hinh thanh chdi cay lan hd diép in vitro, thi nghiém duoc bd
tri nhu sau:

Cac chdi nho cay lan hd diép méi hinh thanh tir PLB (Protocorm Like
Body) dugc ciy trén méi truong tao chdi (theo qui trinh dang 6 caa Trung tam
Ung dung k¥ thuat hat nhan trong céng nghiép) nhu sau: Mai truong nén co
thanh phan da luong ctia moéi truong VW (Vaccin and Went), vi luong va
vitamin cua méi truong MS duoc bd sung nudc dira 10%, khoai tay, ca rét:
30g/l mdi loai, cao nam men: 1g/l, than hoat tinh: 0,5g/l, BAP: 0,5¢/l,
Saccharose: 20 g/l, diéu chinh pH vé mac 5,7.

S lwgng mau/ld thi nghiém: 30 mau/ 3 chai moi truong. Cac chai cay
sau cdy dugc dit trén 34 ving co cuong do chiéu sang va ti 1& phdi tron anh
sang da xac dinh twong tng véi 11 ty 1& phdi tron &nh séng tai 3 mic cuong do
chiéu 400, 750, 1100 lux va anh sang huynh quang (d6i ching).

MJi 16 thi nghiém Iap lai 3 lan, chi tiéu theo ddi sau 9 tuan: hé s phat
sinh chéi, hinh thai chai.

S6 liéu duoc xu ly bang Phan mém Exel 2007.

Két qua thi nghiém sau 9 tuan nudi cdy trong diéu kién anh sang thi

nghiém nhu sau:
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Bang 111.2: Hé sb phéat sinh chdi va dic diém hinh thai choi cay lan ho diép in

vitro trong diéu kién anh sang khéac nhau sau 9 tuan

L6 thi nghiém

Hé s6 choi

Hinh thai choi

DPéi ching 3,83+ 1,06 |Lavathan mau xanh dam
R10 3,77£0,92 1) 4 va than mau xanh lot (chdi yéu)
R9 3,80 + 0,88
RS 3,63 +0,81
R7_| 373%083 |Giéng vei dic diém mau déi ching
L1 R6 3,77 £0,72
R5 3,57 0,77
R4 3,63 + 0,66 )
R3 383+075 L& day xanh rat dam
R2 3,81 + 0,87
R1 367094 || 4 it day va cé6 mau xanh den
RO 3,63 +0,84
RI0O | 387104 || 4vathan mau xanh lot (chdi yéu)
R9 3,80 £ 0,81
RS 3,73+0,94
R7T_| 3872088 | Giéng vai dic diém mau déi ching
R6 3,73+ 0,60
L2 R5 3,63 + 0,84
R4 3,63+ 0,86 ,
R3 363+081 |Ladayxanhratdam
R2 3,81 +£0,81
R1 393+0,92 || 44 day va c6 mau xanh den
RO 3,67 +0,83
R10 1,70 + 0,68 N
RO 157 +063 L& va than mau xanh lot (choi yeu)
L3 RS 1,48 £ 0,50
R7 167£043 | Giéng vai dic diém mau dbi ching
R6 1,43 +0,47
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RS 1,47 £0,50
R4 1,47 + 0,50
R3 1,42 + 0,45
R2 1,33+0,40
R1 1,46 £ 0,63
RO 1,50 + 0,54

L& day xanh rat dam

45
I e o o= e L S
k]

o 35
< 3
2 25
)

s
g 15 — — -
: 1
% 05  —
To ——L1 —a—L2 L3

PC R1I0 R9 R8 R7 R6 R5 R4 R3 R2 R1 RO
CAc ti 1&é phdi trén anh sang (%)

Biéu o 111.2: Anh huéng cua céc ti 18 phdi tron anh sang ¢ 3 cuong do 1100
lux (L1), 750 lux (L2) va 400 lux (L3) 1én hé sé phat chéi lan hd diép in vitro
Tir bang két qua thi nghiém va biéu @6 biéu dién, ching toi nhan thay rang:

- Cudng d6 chiéu sang bang anh sang don sac c6 anh huong rd téi hé sé
nhan chdi cua cay lan hd diép khi so sanh gita mic cuong do 400lux Vi Cac
muc con lai va ddi chang. O day c6 su khéc biét so véi cay hoa cic va dugc
quyét dinh bai ban chat loai. Diéu ndy phu hop véi két qua xtr ly thdng ké
(F>Fcrit) dbi véi khao sat anh huong riéng tirng yéu té: muac cudng do chiéu

sang va ty 18 phdi tron anh sang ciing nhu té hop chung caa hai yéu té nay.
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Tuy nhién khi xa 1y sb liéu ma khong tinh dén cac két qua & cac 16 thi
nghiém & mac chiéu sang 400lux thi cudng d6 chiéu sang bang anh sang don
sic khong anh hudng dén hé sé phat sinh chdi, két qua tinh toan cho thiy
F<Fecrit d6i voi khao sat anh huong riéng va té hop cac yéu té muic cuong do
chiéu sang va ty 1& phdi tron anh sang (xem ¢ phu luc 3). Trong truong hop nay
thi lai twong tu vé&i ddi twong hoa clc.

O clng mot cuong do chiéu sang, cé thé nhan thay khéng ¢ su chénh
léch nhiéu giira cac ty 1& phdi tron anh sang vé hé sb phét sinh chdi va khong cé
quy luat tang giam tuyén tinh. Hé sé phat sinh chdi gan nhu twong dwong nhau
giira cac to hop chiéu sang sir dung anh sang don sic ¢ cuong do 750, 1000 lux
va ddi ching, trong khi & cuong do 400lux thi thap han (khoang 3,6 — 3,9 so véi
khoang 1,3 - 1,7).

C6 thé duoc nhan ra 1a ¢ tat ca cac cudng do chiéu sang, khi tang ti 18 anh
sang do trong céc ti 1& phéi tron thi mau sic chdi va 14 lot dan; khi ting ti 1¢ 4nh
sang xanh thi chdi xanh dam dan. O mirc cudng do cao 750 va 1100 lux, c4c
ché d6 chiéu sang c6 ty Ié anh sang xanh cao RO, R1 thi chdi hinh thanh c¢6 mau
xanh den, phién 14 day gan nhu di dang. D6 dadm mau va do6 day 14 giam dan khi
ty 18 4nh sang do tang 1én, dén céc ty 1é phdi tron R5 — RS thi tuong ty véi doi
chung, tir R9 tro 18n thi ¢ hién twong 14 nhat mau so vai déi chiing. G muc
cuong do 400 lux thi khéng xuat hién hién tuong 14 xanh den va gan nhu di
dang nhung & cac ty 18 phdi tron RO — R3 thi 4 van day va ¢am hon di ching,
& cac ty 1é phdi tron R4 — R7 thi do day va mau sic 14 tuong tu dbi ching va

mau xanh nhat xuét hién khi ty & anh sang do cao 1én (R8 — R10).

Trong nudi cay tao choi in vitro, hé sb phat sinh chéi 1a yéu té quan trong

nhét, tuy nhién chat lugng chdi tao ra ciing 1a yéu té quan trong khong kém,
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chét luong chdi s& anh huong truc tiép dén sy phat trién, chat luong cay con
hinh thanh tir chdi d6. Chat lugng cua choi c6 thé danh gia bang cac théng sé do
dac dugc hay ciing c6 thé bang quan st hinh thai. Trong truong hop lan H6
diép thi mau sac than va 14 co thé xem 1a mot chi tiéu dé danh gia chat lugng
chdi khi ma no thé hién mirc do tich liy diép luc. Boi nhu da trinh bay trén, hé
s6 phat sinh chdi gan nhu khong c6 su khac biét giira cac 16 thi nghiém c6
cudng do chiéu sang 750 — 1100 lux va 16 ddi chiing trong khi & cudng d6 chiéu
séng 400 lux thi thip hon han nén nhdm nghién ctu chu yéu dua vao hinh thai
chdi dé danh gia ché do chiéu sang don sic phd hop cho giai doan phét sinh
chdi in vitro cay lan hd diép. Qua so sanh, ching t6i nhan thay rang su két hop
giira hai nguén anh sang do va xanh & céc ti 1& phéi tron R5-R8 tai ca hai muc
cuong d6 750 va 1100 lux déu phi hop, tuy nhién khi xét két hop thém voi yéu
t6 hiéu qua sir dung ning luong (chiéu sang 750lux tiéu tén it dién hon chiéu
sang 1100 lux) ciing nhu nhan thay t6 hop chiéu sang L2-R7 1a duy nhat c6 hé
sb phét sinh chdi cao hon d6i chung (du khéng nhiéu) ma 14 van c6 hinh théi
binh thudng, nhém nghién ciu chon té hop nay 1a phu hop nhit dé nudi ciy lan

ho diép giai doan phét sinh chdi bang anh sang don sac.

sqry ¥

Bi- wok R L82: R w! &

Hinh 111.4: Hinh thai chdi cay lan hd diép in vitro ¢ cac ti 18 phdi tron khac
nhau tai 3 cudng do chiéu sang 1100lux, 750lux va 400lux
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Hinh 111.5: Hinh thai chdi ¢ cac cuong d6 chiéu sang khac nhau trén cing 1 ti 18
phdi tron

Hinh 111.6: Hinh théi 14 cia chdi cay lan ho diép in vitro ¢ céc ti 18 phdi tron
khéc nhau

Tir céc két qua thu duoc vé khao st anh huong cua anh sang don sac 1én
qua trinh phat sinh chdi cay hoa cuc va cay lan ho diép, nhdm nghién ciu nhan

thay:

— C6 sy ddng nhat vé két qua anh huong anh sang don sac Ién qué trinh
phét sinh chdi gitra cay hoa cuc va cay lan ho diép vé mat ty & phdi tron anh
sang: déu cho mau sic cay nhat dan do ty Ié diep luc thap di va ¢ ty Ié phéi tron

R7 1a phu hop nhét cho phéat sinh chdi khi str dung anh sang don sac trong nudi
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cay. Tuy vay, ¢ cay lan Ho diép thi c6 xu huéng can cudng do chiéu sang cao
hon (750 — 1100lux) so Véi cay hoa clic (4001lux). Piéu ndy cé thé Iy giai nhu
sau: d6i tugng hoa clc st dung trong thi nghiém c6 ngudn gbc tir chau Au (Ha
Lan), von duoc thuan héa va trong ¢ nhimg noi ¢6 cuong do anh sang tu nhién
khdng cao, trong khi Lan H6 diép c6 ngudn gbc nhiét déi va A nhiét d6i vén
sbéng trong diéu kién co cudng do chiéu sang tu nhién cao. Tinh bao thu vé anh
sang cua hai loai nay da duoc thé hién trong thi nghiém. Két qua nay gép phan
b6 sung vao luan diém chung: anh huong cua &nh sang noi chung, cac ché do
chiéu sang bang anh sang don sic néi riéng 18n mdi ddi tuong thuc vat 1a khéc

nhau.

— Xu huéng chung khi sir dung anh sang don sic dé nudi cay in vitro 1a
chiéu cao cay giam di, mau sac than 14 (muc d6 tich liy diép luc) ting 1én khi ty

I¢ anh sang xanh tang.

— Péi vai ca hoa cuc va lan ho diép, ty 1é phdi tron 70% anh sang do, 30%
anh sang xanh 1a ph hop cho giai doan phat sinh chdi in vitro, tuy nhién khong
t5t hon nhiéu so vai anh sang huynh quang. C6 1& véi cac loai cay khi nudi cay
in vitro hé s6 nhan chdi, chiéu cao, hinh thai chdi tao ra phu thudc vao nhiéu
yéu t6 khac nhau trong d6 quan trong nhit 1a nong d6 chat kich thich sinh
truong. O giai doan nay vai trd caa anh sang khdng thé hién r, chi can da anh

sang dé dam bao quang hop.
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PHAN IV: KET LUAN VA KIEN NGHI

IV.1. Két luan

1. Dya trén tham khao cac tai liéu, tim hiéu co s& ly thuyét két hop V6i
quéa trinh thyc nghiém, nhém nghién ciru da xay dung duoc 11 hé chiéu sang
phdi hop anh sang don sac tir 2 loai LED siéu sang xanh va d6 phuc vu cho céac

thar nghiém véi cac dic diém nhu sau:

+ Cac LED duoc bd tri trén céc gian nudi cay thanh hé chiéu sang cho
dién tich thi nghiém 54 x 36cm;

+ CO thé diéu khién duoc twong d6i chinh xac 3 cudng do chiéu sang va
11 ti 1& phéi tron céc &nh sang don sic co cac budc song 660-665nm va 470-

475nm va thoi gian chiéu séng mot cach don gian.

+ Mai hé cd thé hoat dong doc 1ap hodc co thé phdi hop voi nhau dé phuc

vu cho céc thuc nghiém.

2. Thong qua cé4c thir nghiém hoat dong cua cac hé chiéu sang xay dung
duogc trén hai d6i twong cay hoa clc va lan ho diép, két qua cho thay dudi cac
diéu kién chiéu sang khéac nhau trong giai doan phat sinh choi thi c4c loai cay s&
¢ nhimg dap ung khac nhau vé hé s nhan chdi, phat sinh hinh thai va phat
trién trong vi nhan giéng cay trong. Do dé, tiiy vao ting loai cay va muc dich
nghién ctu ma ta c6 thé chon ti 1& &nh sang thich hop. Ddi voi cay hoa clc thi
ty 16 chiéu sang 70% do6 - 30% éanh sang xanh & mutc cuong do chiéu sang 400
lux 12 phu hop; véi lan ho diép thi ty Ié chiéu sang 70% dé - 30% anh sang xanh
& mic cudng do chiéu sang 750 lux 1a pht hop. Nhin chung, cac két qua thir
nghiém bang hé LED xay dung nay ciing giéng vai cac nghién ciu cia cac nha

khoa hoc trong va ngoai nudc di trudc d nghién ctru vé anh sang don sic. Do
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vay, ching tdi c6 thé két luan ring cac hé LED di xay dung dap tmg duoc yéu

cau cta nhiém vu phuc vu cho qua trinh thir nghiém nhan cay in vitro.

IV.2. Kién nghi

Trong thoi gian téi, chung toi dé nghi tiép tuc khao sat thém cac qua trinh
sinh truong, phét trién va phat sinh hinh thai trén 2 déi tuong cay hoa cuc va
cay lan ho diép giai doan tao cdy hoan chinh duéi tac dong cua cac ti 1& phdi

tron va cuong do chiéu sang khac nhau nham:

+ Xac dinh ti 1& phéi tron ¢ cuong do ndo 1a thich hop nhét cho giai doan
tao cay hoan chinh (hinh thai in vitro, ti 1é sdng ngoai vudn uwom) ciing chinh 14
giai doan ma vé ly thuyét cuong do chiéu sang va ty 18 phéi tron anh sang don

sac anh huong rd nhat Ién sy sinh trudng caa cay:

+ Tinh toan lugng dién tiéu thu so véi sir dung dén huynh quang & ti 1€
phdi tron va cudng d6 chiéu sang bang anh sang don sic thich hop xac dinh

duoc.

+ Pua ra két luan vé wu, nhuoc diém cua viéc s dung cac hé anh sang

don sac so véi dén huynh quang trong nudi ciy in vitro.
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BAO CAO TAI CHINH

1. Kinh phi dwoc cip

a) Tién do cap kinh phi

Kinh phi dwoc cip
S6TT
Thoi gian (nam) Kinh phi (d)
1 2013 100.000.000
Téng cong 100.000.000

b) Cac khoan kinh phi theo thuyét minh duoc duyét :

SOTT Khodn chi Sé tién (d)
1 Thué khoan chuyén mon 21.000.000
) \./?t tuithiét bi, may moc, nguyén 63.700.000
liéu, nang luong
3 Chi khéc 15.300.000
Tong cong 100.000.000
2. Tinh hinh st dung kinh phi
a) Tinh hinh str dung kinh phi theo nam
S6 TT | Ngidung cac khodn chi Tinh hinh si dung kinh phi (d)
1 Nam 2013 80.695.000
2 Nam 2014 19.305.000
Tong céng 100.000.000
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b) Tinh hinh st dung kinh phi theo tirng hang muc va tién d6

STT | Ngidungkhodnchi | Nam 2013 | Nam 2014 | Téng Céng (d)
1 | Thué khoan chuyén mén | 14.000.000| 5.000.000 19.000.000
p | VAt thietbi maymoc, | con 00 1) 6es 000 50,240,000

nguyén liéu, nang luong
3 | Chikhéac 12.190.000|  1.650.000 13.840.000
Téng cong 92.080.000

¢) Kinh phi tiét kiém: 7.920.000d
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PHU LUC
Phu luc 1
Thanh phan moéi trudng khoéang :
- Mai truong MS duoc st dung trong thi nghiém nudi cay in vitro clic Farm tim

(Chrysanthemum sp.)

Thanh phan Dang sir dung Nong do (mg/l)
NHsNO3 1650
KNO 1900
Khoang da luong °
KH2PO4 170
(Macro MS)
MgSQO,.7H,0O 370
CaCl,.2H,0 440
H3BO; 6,2
MnS0O,.4H,0 22,3
CoCl,.6H,0 0,025
Khoang vi lugng s
_ CuS0,.5H,0 0,025
(Micro MS)
ZnS04.4H,0 8,6
Na;Mo00,.2H,0 0,25
KI 0,83
FeSQO,4.7H,0 27,8
Fe EDTA
Na,EDTA.2H,0 37,3
Myo-Isositol 100
Nicotinic acid 0,5
Vitamine Thiamine-HCI (B,) 0,1
Glycine 2
Pyridoxine-HCI (Bsg) 0,5
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- Pa lugng VW (Vaccin and Went) sir dung trong nudi cay lan ho diép:

Thanh phan

Dang str dung

Nong do (mg/1)

Khoang da luong
VW (Vaccin and
Went)

Caz(PO,): 200
KNOs3 525
KH,PO, 250
MgSO,.7H,0 250
(NH4)2SO, 500
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Phu luc 2
Két qua hiéu chinh hé dén LED:
- Két qua hiéu chinh LED xanh:

CD1 (min = 400 lux) Cb2 Cb3 Cb4 CDb5 (Max = 1100lux)
STT | Tile% Kq Ka ly Sai | Kq | Kgly | Sai Kq Kgly |Sai |Kg |Kgly | Sai Kq Ka ly Sai

do thuyét | léch | do | thuyét | léch | do thuyet | léch | do | thuyét | léch do thuyet léch
1| 100%Blue | 396 396 0| 570 570 0 756 756 0] 935 935 0| 1118 1118 0
2 90%Blue | 357 356,4 | 0,6 | 517 513 4 673 | 6804 | -74 | 837 | 8415 -4,5 | 1007 | 1006,2 0,8
3| 80%Blue | 316 316,8 | -0,8 | 456 456 0 600 | 6048 | -48 | 741 748 -7 | 889 894,4 -5,4
4| 70%Blue | 277 2772 | -0,2 | 396 399 -3 525 | 5292 | 42| 645 | 6545 95| 778 782,6 -4,6
5| 60%Blue | 238 2376 | 04| 344 342 2 451 | 4536 | -2,6 | 552 561 -9 | 662 670,8 -8,8
6| 50%Blue | 199 198 1| 285 285 0 372 378 -6 | 457 | 4675| -10,5| 553 559 -6
7| 40%Blue | 161 1584 | 2,6 | 233 228 5 299 | 3024 | -34] 372 374 2| 440 4472 -7,2
8| 30%Blue | 122 1188 | 32| 174 171 3 227 | 2268 | 02| 278 | 2805 25| 333 3354 -2,4
9| 20%Blue 84 79,2 | 48| 116 114 2 156 | 1512 | 4,8 | 188 187 1| 222 223,6 -1,6
10 10%Blue 45 396 | 54| 64 57 7 78 756 | 24| 97 93,5 35| 117 1118 5,2
11 0%Blue 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

81




- Két qua hiéu chinh LED do:

CD1 (min = 400 lux) CDb 2 (575 LUX) CBb3 (750 LUX) Cb4 (925 LUX) CD5 (Max = 1100lux)
STT | Tilg% Kq Ka ly Sai Kq Kgly | Sai Kg | Kgly Sai Kg | Kgly | Sai Kq Kaly | Sai
do thuyét léch | do thuyét | léch | do | thuyét léch | do | thuyét | léch do thuyét | léch

1| 100%Red | 398 398 0| 572 572 0| 748 748 0| 929 929 0| 1100 1100 0
2 90%Red | 358 3582 | -0,2 | 512 5148 | -28 | 671 6732 | -22 | 834 | 836,1 -2,1 | 987 990 -3
3 80%Red | 320 318,4 16 | 456 4576 | -1,6 | 594 5984 | -44 | 742 743,2 -12 | 875 880 =5
4 70%Red | 281 2786 | 24| 403 4004 | 2,6 | 520 5236 | -3,6 638 | 6503 | -123 | 767 770 -3
5 60%Red | 239 2388 | 02| 344 3432 | 08| 447 4488 | -1,8 | 556 | 5574 -14 | 661 660 1
6 50%Red | 200 199 1| 287 286 1| 374 374 0 | 457 464,5 -7,5 | 551 550 1
7 40%Red | 159 1592 | -0,2 | 229 2288 | 0,2 300 2992 | 08| 371 | 3716 -0,6 | 439 440 -1
8 30%Red | 120 1194 | 06| 171 1716 | -0,6 | 227 2244 | 26| 277 | 2787 -1,7 | 333 330 3
9 20%Red | 80 796 | 04| 115 1144 | 0,6 | 150 1496 | 04| 186 | 1858 02| 222 220 2
10 10%Red | 39 398 | 08| 58 572 | 08| 76 748 | 12 93 92,9 01| 112 110 2
11 0%Red 0 0 0] O 0 0] 0 0 0] O 0 0] 0 0 0
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Phu luc 3

Xt ly théng ké bang data analysis trong excel 2007

- Hé s6 phét sinh chdi cay hoa cuc in vitro

Anova: Two-Factor With Replication

SUMMARY R10 R9 R8 R7 R6 R5 R4 R3 R2 R1 RO DC Total
L1
Count 90 90 90 90 90 90 90 90 90 90 90 90 1080
Sum 186 180 183 183 186 182 188 184 178 186 178 188 2202
Average 2,066667 2 2,033333 2,033333 2,066667 2,022222 2,088889 2,044444 1977778 2,066667 1,977778 2,088889 2,038889
Variance 0,197753 0,134831 0,167416 0,234831 0,242697 0,201748 0,239201 0,132834 0,089388 0,152809 0,156804 0,284145 0,185697
L2
Count 90 90 90 90 90 90 90 90 90 90 90 90 1080
Sum 179 180 182 184 183 184 185 184 183 184 178 188 2194
Average 1,988889 2 2,022222 2,044444 2,033333 2,044444 2,055556 2,044444 2,033333 2,044444 1,977778 2,088889 2,031481
Variance 0,168414 0,157303 0,22422 0,177778 0,234831 0,132834 0,18789 0,155306 0,144944 0,155306 0,134332 0,284145 0,178804
L3
Count 90 90 90 90 90 90 90 90 90 90 90 90 1080
Sum 186 178 185 185 190 186 186 186 188 178 176 188 2212
Average 2,066667 1,977778 2,055556 2,055556 2,111111 2,066667 2,066667 2,066667 2,088889 1,977778 1,955556 2,088889 2,048148
Variance 0,220225 0,11186 0,232834 0,165418 0,189763 0,197753 0,152809 0,130337 0,171785 0,134332 0,155306 0,284145 0,179329
Total
Count 270 270 270 270 270 270 270 270 270 270 270 270
Sum 551 538 550 552 559 552 559 554 549 548 532 564
Average 2,040741 1,992593 2,037037 2,044444 2,07037 2,044444 2,07037 2,051852 2,033333 2,02963 1,97037 2,088889
Variance 0,19536 0,133774 0,206802 0,191326 0,221795 0,176456 0,192056 0,138565 0,136431 0,147818 0,147818 0,282032
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ANOVA

Source of

Variation SS df MS F P-value F crit

Sample 0,150617 2 0,075309 0,414649 0,660608 2,998535

Columns 3,150617 11 0,28642 1,577026 0,098629 1,79163

Interaction 1,730864 22 0,078676 0,433188 0,989977 1,545371

Within 581,9111 3204 0,18162

Total 586,9432 3239

- Chiéu cao choi cay hoa cuc in vitro

Anova: Two-Factor With Replication

SUMMARY R10 R9 R8 R7 R6 R5 R4 R3 R2 R1 RO DC Total
L1

Count 90 90 90 90 90 90 90 90 90 90 90 90 1080

Sum 467,7 439,5 417,9 4159 394 383,7 365 330,9 326,8 278,1 237,5 429,1 4486,1

Average 5,196667 4,883333 4,643333 4,621111 4,377778 4,263333 4,055556 3,676667 3,631111 3,09 2,638889 4,767778 4,153796

Variance 0,142348 0,099157 0,106303 0,149549 0,134107 0,138528 0,09171 0,081584 0,108909 0,103157 0,067797 0,076591 0,645546
L2

Count 90 90 90 90 90 90 90 90 90 90 90 90 1080

Sum 469,1 435,1 428,2 4149 389,9 383,4 364,9 336 330,3 283,4 235,7 429,1 4500

Average 5,212222 4,834444 4757778 4,61 4,332222 4,26 4,054444  3,733333 3,67 3,148889 2,618889 4,767778 4,166667

Variance 0,061534 0,05239%6 0,077074 0,100461 0,069175 0,101528 0,087677 0,087865 0,099652 0,074886 0,050538 0,076591 0,608063
L3

Count 90 90 90 90 90 90 90 90 90 90 90 90 1080

Sum 498,2 492,1 467,6 463,1 405 393,5 370,4 369,7 331,6 307,8 282,5 429,1 4810,6

Average 5535556 5,467778 5,195556 5,145556 45 4,372222 4,115556 4,107778 3,684444 3,42 3,138889 4,767778 4,454259
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Variance 0,107036 0,079062 0,093688 0,101834 0,129213 0,093939 0,080429 0,061849 0,144474  0,07173 0,077909 0,076591 0,672586
Total

Count 270 270 270 270 270 270 270 270 270 270 270 270

Sum 1435 1366,7 1313,7 1293,9 1188,9 1160,6 1100,3 1036,6 988,7 869,3 755,7 1287,3

Average 5,314815 5,061852 4,865556 4,792222 4,403333 4,298519 4,075185 3,839259 3,661852  3,21963 2,798889 4,767778

Variance 0,127363 0,159394 0,148512 0,179084 0,115045 0,113232  0,08678 0,113249 0,117313 0,103368  0,12301 0,076021

ANOVA

Source of

Variation SS df MS F P-value F crit

Sample 62,33513 2 31,16756 334,2493 1,4E-132 2,998535

Columns 1747,322 11 158,8475 1703,523 0 1,79163

Interaction 32,28072 22 1467306 15,73578 1,08E-56 1,545371

Within 298,7617 3204 0,093246

Total 2140,7 3239

- Hé s6 phat sinh choi cay lan ho diép in vitro

Anova: Two-Factor With Replication

SUMMARY R10 R9 R8 R7 R6 R5 R4 R3 R2 R1 RO DC Total
L1

Count 90 90 90 90 90 90 90 90 90 90 90 90 1080

Sum 339 342 327 336 339 321 327 345 343 330 327 345 4021

Average 3,766667 3,8 3,633333 3,733333 3,766667 3,566667 3,633333  3,833333 3,811111 3,666667 3,633333 3,833333 3,723148

Variance 0,922472 0,880899 0,819101 0,826966 0,720225 0,765169 0,661798  0,747191 0,874032  0,94382 0,841573 1,061798 0,838018
L2
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Count 90 90 90 90 90 90 90 90 90 90 90 90 1080

Sum 348 342 336 348 336 327 327 327 343 354 330 345 4063

Average 3,866667 3,8 3,733333 3,866667 3,733333 3,633333 3,633333  3,633333 3,811111 3,933333 3,666667 3,833333 3,762037

Variance 1,038202 0,813483 0,939326 0,880899 0,602247 0,841573 0,864045 0,976404 0,806617 0,916854 0,831461 1,061798 0,882153
L3

Count 90 90 90 90 90 90 90 90 90 90 90 90 1080

Sum 153 141 133 132 129 132 132 128 120 131 135 345 1811

Average 1,7 1566667 1,477778 1,466667 1,433333 1,466667 1,466667  1,422222 1,333333 1,455556 15 3,833333 1,676852

Variance 0,68427 0,630337 0,499501 0,431461 0,473034 0,498876 0,498876  0,448939 0,404494 0,632834 0,544944 1,061798 0,991864
Total

Count 270 270 270 270 270 270 270 270 270 270 270 270

Sum 840 825 796 816 804 780 786 800 806 815 792 1035

Average 3,111111 3,055556 2,948148 3,022222 2,977778 2,888889 2,911111 2,962963 2,985185 3,018519 2,933333 3,833333

Variance 1,876084  1,88166 1,833733 1,925155 1,791326 1,712515 1,716976  1,916839 2,059259 2,062853 1,765056 1,053903

ANOVA

Source of

Variation SS df MS F P-value F crit

Sample 3073,262 2 1536,631 2015,451 0 2,998535

Columns 190,396 11 17,30873 22,70219 2,35E-45 1,79163

Interaction 293,079 22 13,32177 17,47289 9,8E-64 1,545371

Within 2442811 3204 0,762425

Total 5999,548 3239

86



- Heé s6 phét sinh choi cay lan ho diép in vitro: so sanh 2 cuong do 1100 lux va 750 lux

Anova: Two-Factor With Replication

SUMMARY R10 R9 R8 R7 R6 R5 R4 R3 R2 R1 RO DC Total
L1

Count 90 90 90 90 90 90 90 90 90 90 90 90 1080

Sum 339 342 327 336 339 321 327 345 343 330 327 345 4021

Average 3,766667 3,8 3,633333 3,733333 3,766667 3,566667 3,633333 3,833333 3,811111 3,666667 3,633333 3,833333 3,723148

Variance 0,922472 0,880899 0,819101 0,826966 0,720225 0,765169 0,661798 0,747191 0,874032  0,94382 0,841573 1,061798 0,838018
L2

Count 90 90 90 90 90 90 90 90 90 90 90 90 1080

Sum 348 342 336 348 336 327 327 327 343 354 330 345 4063

Average 3,866667 3,8 3,733333 3,866667 3,733333 3,633333 3,633333 3,633333 3,811111 3,933333 3,666667 3,833333 3,762037

Variance 1,038202 0,813483 0,939326 0,880899 0,602247 0,841573 0,864045 0,976404 0,806617 0,916854 0,831461 1,061798 0,882153
Total

Count 180 180 180 180 180 180 180 180 180 180 180 180

Sum 687 684 663 684 675 648 654 672 686 684 657 690

Average 3,816667 3,8 3,683333 3,8 3,75 3,6 3,633333 3,733333 3,811111 3,8 3,65 3,833333

Variance 0,977374 0,842458 0,876816 0,853631 0,657821 0,8 0,758659 0,867039  0,83563 0,943017 0,832123 1,055866

ANOVA

Source of

Variation SS df MS F P-value F crit

Sample 0,816667 1 0,816667 0,949707 0,329904 3,845816

Columns 13,1037 11 1,191246 1,385307 0,17281 1,793122

Interaction 6,183333 11 0562121 0,653694 0,78319 1,793122

Within 1836,778 2136 0,859915

Total 1856,881 2159
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Phu luc 4:
Chuong trinh 1ap trinh diéu khién hé LED

#include <AT89X52.H>
#include <stdio.h>
#include <string.h>
#include <stdlib.h>
#include <absacc.h>
#include <intrins.h>
#define CR 0x0D
//******************************************************************************
sbit LED = P2/0;

sbit ON1 = P1/0;

sbit ON2 = P1/1;

sbit ON3 = P172;

sbit ON4 = P1/3;

sbit ON5 = P1/4;

sbit ON6 = P1A5;

sbit ON7 = P1”6;

sbit ON8 = P177;

sbit ON9 = POQ;

sbit ON10 = PO 1,

sbit ON11 = PO"2;

sbit CHEDO_1 = PO”3;
sbit CHEDO_2 = PO"4;
sbit CHEDO_3 = PO5;
sbit CHEDO_4 = PO/6;
sbit CHEDO_5 = PO/7;

//********************************************************************************

* % ¥

void delay_ms(unsigned int ms)

{
unsigned int x,y;
for (x=0;x<=ms;x++)for(y=0;y<=48;y++);

}

//********************************************************************************

* % %

void Initialization()

{

LED =1;
ON1=1;
ON2 =1;
ON3 =1;
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ON4 =1,
ON5=1;
ON6 =1,
ON7 =1,
ON8 =1;
ON9 =1;
ON10=1;
ON11=1;

CHEDO 1=1;
CHEDO 3=1;
CHEDO 5=1;
T T
TMOD=0x51;// Timer0 mode 1 as Timer, Timerl model as counter
T2CON=0x34; // Setup Timer2 in mode of baud rate generator
RCAP2H=0xFF;  // Baudrate at 9600 BPS
RCAP2L=0xD9;
SCON=0x52; // Setup serial port control
RI=0;
}
DT
void modality1()
{
LED=1;
}
T
void modality2()
{
LED =0;
delay_ms(1);
LED = 1;
delay_ms(26.5);
}
71111111111
void modality3()
{
LED = 0;
delay_ms(2);
LED =1;
delay_ms(25.5);
}
111117177
void modality4()
{
LED =0;
delay_ms(3);
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LED=1;

delay_ms(24.5);
}
1117717
void modality5()
{

LED =0;

delay_ms(4);

LED = 1;

delay_ms(23.5);
}
1T
void modality6()
{

LED = 0;

delay_ms(5);

LED = 1;

delay_ms(22.5);
}
T
void modality7()
{

LED = 0;

delay_ms(6);

LED =1;

delay_ms(21.5);
}
T
void modality8()
{

LED=0;

delay_ms(7);

LED = 1;

delay_ms(20.5);
}
111117717
void modality9()
{

LED = 0;

delay_ms(8);

LED =1;

delay_ms(19.5);
}
T
void modality10()

{
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LED=0;
delay_ms(9);
LED=1;
delay_ms(18.5);
}
T
void modality11()
{ LED = 0;
delay_ms(10);
LED = 1;
delay_ms(17.5);
}
T
void modality1b()
{
LED = 1;
}
T
void modality2b()
{
LED = 0;
delay_ms(1.875);
LED = 1;
delay_ms(25.625);
}
T
void modality3b()
{
LED=0;
delay_ms(3.75);
LED=1;
delay_ms(23.75);
}
1717717
void modality4b()
{
LED = 0;
delay_ms(5.625);
LED = 1;
delay_ms(21.875);
}
I
void modality5b()
{
LED = 0;
delay_ms(7.5);
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LED=1;
delay_ms(20);
}
T
void modality6b()
{
LED =0;
delay_ms(9.375);
LED = 1;
delay_ms(18.125);
}
71T
void modality7b()
{
LED = 0;
delay_ms(11.25);
LED = 1;
delay_ms(16.25);
}
T
void modality8b()
{ LED =0;
delay_ms(13.125);
LED =1;
delay_ms(14.375);
}
T
void modality9b()
{
LED =0;
delay_ms(15);
LED=1;
delay_ms(12.5);
}
717717
void modality10b()
{
LED = 0;
delay_ms(16.875);
LED =1;
delay_ms(10.625);
}
T
void modality11b()

{
LED = 0;
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delay_ms(18.75);
LED=1;
delay_ms(8.75);
}
T
void modality1d()

{
LED =1;

}
T
void modality2d()
{
LED = 0;
delay_ms(2.75);
LED = 1;
delay_ms(24.75);
}
T
void modality3d()
{ LED = 0;
delay_ms(5.5);
LED = 1;
delay_ms(22);
}
T
void modality4d()
{
LED=0;
delay_ms(8.25);
LED=1;
delay_ms(19.25);
}
17717
void modality5d()
{
LED = 0;
delay_ms(11);
LED = 1;
delay_ms(16.5);
}
I
void modality6d()
{
LED = 0;
delay_ms(13.75);
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LED=1;
delay_ms(13.75);
}

T
void modality7d()

{
LED =0;
delay_ms(16.5);
LED = 1;
delay_ms(11);

}

T
void modality8d()

{
LED = 0;
delay_ms(19.25);
LED = 1;
delay_ms(8.25);
}

T
void modality9d()
{
LED = 0;
delay_ms(22);
LED =1;
delay_ms(5.5);
}

T T
void modality10d()

{
LED=0;
delay_ms(24.75);
LED = 1;
delay_ms(2.75);
}

T
void modality11d()

{
LED = 0;
delay_ms(27.5);
LED =1;
delay_ms(0);

}

//****************************************************************************

void main (void)

{
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Initialization();

while(1)

{
if ((CHEDO_1 ==
if ((CHEDO_1 ==
if ((CHEDO_1 ==
if ((CHEDO_1 ==
if ((CHEDO_1 ==
if ((CHEDO_1 ==
if (CHEDO_1 ==
if ((CHEDO_1 ==
if ((CHEDO_1 ==
if ((CHEDO_1 ==
f ((CHEDO_1 ==
f ((CHEDO_3 ==
f ((CHEDO_3 ==
f ((CHEDO_3 ==

0)&&(ON1 ==
0)&&(ON2 ==
0)&&(ON3 ==
0)&&(ON4 ==
0)&&(ONS5 ==
0)&&(ON6 ==
0)&&(ON7 ==
0)&&(ON8 ==
0)&&(ON9 ==

0)&&(ON10 ==
0)&&(ON11 ==

0)&&(ON1 ==
0)&&(ON2 ==
0)&&(ON3 ==

f (CHEDO_3 == 0)&&(ON4 ==
f (CHEDO_3 == 0)&&(ONS5 ==
f (CHEDO_3 == 0)&&(ON6 ==
f (CHEDO_3 == 0)&&(ON7 ==

((
((
((
((
((
((
((
((
if ((CHEDO_3 == 0)&&(ON8 ==
((
((
((
((
((
((
((
((
((

0)){modality1();}
0)){modality2();}
0)){modality3();}
0)){modality4();}
0)){modality5();}
0)){modality6();}
0)){modality7();}
0)){modality8();}
0)){modality9();}
0)){modality10();}
0)){modality11();}
0)){modalitylb();}
0)){modality2b();}
0)){modality3b();}
0)){modality4b();}
0)){modality5b();}
0)){modality6b();}
0)){modality7b();}
0)){modality8b();}
0)){modality9b();}
= 0)){modality10b();}

0)&&(ON11 == 0)){modality11b();}

0)){modality3d();}

0)){modality5d();}
== 0)){modality6d();}
= 0)){modality7d();}
0)){modality8d();}
0)) {modality9d();}
0)){modality10d();}

f ((CHEDO_3 == 0)&&(ON9 ==

f ((CHEDO_3 == 0)&&(ON10 =

f ((CHEDO_3 == (

f ((CHEDO_5 == 0)&&(0ON1 == 0)){modalityld();}
f ((CHEDO_5 == 0)&&(0ON2 == 0)){modality2d();}
f ((CHEDO_5 == 0)&&(ON3 ==

f ((CHEDO_5 == 0)&&(0ON4 == 0)){modality4d();}
f ((CHEDO_5 == 0)&&(ON5 ==

f ((CHEDO_5 == 0)&&(ON

if (CHEDO_5 == 0)&&(ON7 =

if ((CHEDO_5 == 0)&&(ON8 ==

if ((CHEDO_5 == 0)&&(ON9 ==

if ((CHEDO_5 == 0)&&(ON10 ==

if ((CHEDO_5 == 0)&&(ON11 ==

0)){modality11d();}
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