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ARTICLE INFO ABSTRACT
Received: 18/5/2021 To prolong the growth period and inhibit the early flowering of commercial

chrysanthemums, this study used artificial light sources. In chrysanthemum
cultivation, there are two lighting methods: supplemental lighting to prolong

Revised: 11/6/2021

Published: 21/6/2021 the day and flash lighting to break the night. This study helps to select the
appropriate light source and additional lighting time to reduce energy costs and

KEYWORDS increase economic efficiency. Under 660 nm red LED supplement lighting
conditions with a lighting time of 1-2 h/night, chrysanthemum plants have the

Light same effect of inhibiting flowering as traditional compact lights. Expression
Chrysanthemum Farm levels of CO, TFL genes were recorded through quantitative RT-PCR with
Gene CO specific primer pairs. In the supplement lighting group, the 7FL gene, the gene

that inhibits flowering, was expressed 1.27 times more than that, while the
Gene TFL expression of CO gene, the gene that induces the buds, was inhibits 0.83 times
LED less than that compared to non-lighting group. This result is a premise for further

studies on gene expression evaluation of chrysanthemum varieties in Vietnam.
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Ngay nhan bai: 18/5/2021 DPé kéo dai thoi gian sinh truong va e ché viéc ra hoa sém cua hoa cic
thuong pham, nghién ctru da st dung cac ngudn sang nhan tao. Chicu sang

Ngay hoan thi¢n: 11/6/2021 trong canh tac hoa clic, chu yéu dua trén hai phuong phap: Chiéu sang bo

Ngay ding: 21/6/2021 sung keo dai ngay va dung anh sang dé pha dém. Nghién ciru nay giap lua

chon dugc nguon sang va thoi gian chleu sang bo sung pht hop gitip giam chi

TU KHOA phi nang lugng, tang hiéu qua kinh té. Dudi diéu kién chiéu sang LED d6 660
- nm véi thoi gian chiéu sang 1-2 h/1 dém, cay cic Farm c6 duoc hiéu qua kim
Chié€u sdng him qué trinh ra hoa twong duong vé6i dén compact truyén théng. Muc do
Cuc Farm biéu hién gen CO, TFL dugc ghi nhan thng qua phan tng RT- PCR dinh lwong
Gen CO VGi cac cap mdi dac hiéu. Tai nhom chiéu sang, gen TFL, gen trc ché qua trinh

ra hoa c6 biéu hién gép 1,27 lan, trong khi da gdy wc ché sy biéu hién ciia gen
Gen TFL CO, gen cam tmg sy hinh thanh nu con 0,83 1an so véi déi chimg khong chiéu
LED deén. Két qua nay 1a tién dé cho cac nghién ctru tiép theo vé danh gia biéu hién
gen ciia cc giéng cuc tai Viét Nam.
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1. Mé dau

Cuc Farm (gdm Farm vang, trang, tim) Ia loai cay hoa ngay ngén, sy phan hoa va phat duc cua
hoa dugc tac dong dong thoi bai quang chu ki va nhiét do. Trong qua trinh sinh truéng, phat duc,
can tac dung phdi hop cua do dai chiéu sang trong ngay va nhiét d6 & mac do nhat dinh méi dé ra
hoa, trong d6 d6 dai chiéu sang 1a yéu té quan trong hon, yéu cau khit khe hon. Khi thoi gian
chiéu sang kéo dai thi thoi gian sinh truéng cua cay hoa cuc dai hon, than cao, 14 to, chat lugng
hoa ting. Thoi gian chiéu sang ngan thi s& kich thich phan héa mam hoa sém: cay ngan, chat
lugng hoa kém. Thoi ky dé phan héa mam hoa tot nhét 1a 10 gio chicu sang trén ngay véi nhiét
do 1a 20 - 25°C. Cac phuong phéap canh tac cdy hoa cuc thuong duy tri diéu kién ngay dai ¢ giai
doan sinh truong cua cay, giup cdy dat chiéu cao cdy mong muédn trudc khi chuyén sang giai
doan ra hoa [1].

Ky thuat pha dém dang dugc nghién ctru ing dung ngdy mot rong réi trén nhleu dbi tugng
thuc vat nham tang cuong gia tri san pham. Tuy nhién, co thé thay rang nguon sang sir dung
trong pha dém van la mot van dé can giai quyét. Bén canh d6, mdi loai cdy lai co co ché diéu
khién qua trinh ra hoa khac nhau va yéu cau nhirng phuong an chiéu sang khac nhau. Vi viy, viéc
danh gia hoat dong ctia nhitng yéu t chinh kiém soat qua trinh hinh thanh hoa & thyc vat c6 thé
gitip diéu chinh va lya chon phuong an chiéu sang pht hop nhat. Qua trinh ra hoa chiu su kiém
soat, diéu khién ciia nhidu gen va protein chirc ning véi co ché phirc tap. Cho dén nay, co ché
cua qua trinh biét hoa tao hoa da va dang dan dugc lam 16 trén ddi tugng cay mo hinh A. thaliana
va mot s loai thuc vat khac. Cac nhom nghién ctru da phat hién va chirng minh dugc chiic nang
ctia nhiéu protein tham gia vao qué trinh cam tng ra hoa nhu FT, TFL va COSTANST. Trong tu
nhién, giai doan sinh truéng sinh dudng ludn c6 co ché dam bao mo phén sinh dinh chi giit vai
tro duy tri qua trinh tang sinh, khong biét hoa tao hoa. Mot trong nhitng con duong nay la dua
trén protein Terminal Flower 1 (TFL1), mét protein canh tranh voi FT va kim hdm qua trinh ra
hoa [2]-[4]. Cac cong bd trude day di cho thiy & thuc vét ludn duy tri sy can bang clia cc yéu tb
LFY, AP1, FD va TFL1 dé dam bao qua trinh sinh truéng va qua trinh chuyén sang giai doan
sinh san la binh thuong [5]-[8]. Tuy nhién, hoat dong cta gen FT duoc diéu khién boi nhiéu yéu
t6 moi truong, trong d6 c6 anh sang, day 1a mot trong nhiing yéu t6 quan trong dbi voi qua trinh
ra hoa phu thugc anh sang ¢ thuc vat. Anh sang c6 thé diéu khién hoat dong cua gen CO ¢ ca
mirc d6 phién ma va d6 bén cua protein. Mac du nhitng nghién ctru vé hoat dong ctia gen CO trén
cac dbi tuong thyc vat ngdy ngan van con gidi han, co ché nay ngay mot dugc lam 1 & cay dai
ngdy, mot vi du dién hinh 13 cay A. thaliana. O cdy A.thaliana, cac nha khoa hoc da ghi nhan
dugc sy tham gia didu khién phién ma gen CO ciia cac yéu t6 hoat dong theo nhip sinh hoc ngay
- dém. Bén canh sy tich lily cia mRNA va ham lugng protein CO vao budi chiéu & ddi tuong cay
ngay dai, hoat dong ciing nhu d6 bén cua protein dbi voi anh sang ciing quyét dinh hiéu qua cam
mg gen ma héa FT cua protein CO vao khoang thoi gian chiéu téi [9]. D6 bén cua protein CO
thay d6i dudi cac diéu kién chiéu sang khac nhau va chat luong 4anh sang 1a mot yéu t& quan
trong do nd c6 anh hudng dén hoat dong ciia protein CO. Protein CO bén hon dudi 4nh sang xanh
va do xa. Nguoc lai, do bén bi suy giam dudi anh sang d6 va trong didu kién téi [10].

Trong nhiing ndm gan day, nhdm nghién ctiru Duong Tan Nhut va cong su da va dang thyc hién
nhiéu nghién ctru khao sat phan tmg caa nhiéu loai thuc vat c6 gia tri doi voi anh sang LED, ciing
nhu kha ning ng dung anh sang LED trong nhan giéng mét sé loai ciy nhu hoa ciic, Dau tay, Hong
mén, Sam Ngoc Linh... [11]-[13]. Bén canh do, con mét s6 nghién ctu tai Vién Cong nghé sinh hoc
két hop v6i Trung tam Phét trién cdng nghé cao ng dung thanh cong dén LED NN vao nhan giong
in vitro cac loai cay trong cd gié tri kinh té cao tai TAy Nguyén nhu Sam day, cay Lan kim tuyén, cay
Ca phé, cay lan Thach hoc... [14]-[18]. Nhiing két qua nghién ctu vé sinh truong, sinh 1y - sinh hoa
va quang hop trén da ching minh rang nhiing loai cay trén khi nudi cay dudi hé thong dén LED NN
t6t hon khi so sanh véi hé thong chiéu sang bang dén “huynh quang. Két qua danh gia cia DS Thi
Gam va cong su (2020) ciing di cho thay thanh phan td hop cac anh sang LED da khong nhitng anh
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huéng dén sinh truong caa Lan kim tuyén ma con anh huong dén con dudng sinh téng hop, tich lity
flavonoid trong cay [15].

Dua trén co s& do, nghién ctiu nay duoc thuc hién nham danh gia sy biéu hién mot sé gen lién
quan dén sy ra hoa & cdy ctic farm duéi diéu kién chiéu sang bo sung anh sang LED do.
2. Vit liéu va phwong phap nghién ctru

2.1. Vit liéu nghién cuu

Vat liéu thuc vat: Cay clc Farm khoe manh, ¢6 chiéu cao dong déu nhau (8 - 10 cm), khong
nhiém nim, bénh. Cay hoa ctic duoc trong trén ludng dit danh cao 20 - 25 cm; chiéu rong 1,2 m;
chiéu dai 8 m va khoang cach cay — cay la 15 cm.

Vat liéu dén: Cac loai dén LED trong thi nghiém sir dung chip LED, cong suat dén 7w la san
pham cua dé tai ma sé TN18/C08 nghién ciu thiét ké bao gdom: i) Bén HL 630 7w (ky hiéu HL
630) c6 budc song 550 - 650 nm véi dinh peak tai 630 nm; ii) Bén HL 660 7w (HL 660) c6 budc
s6ng tir 600 nm dén 700 nm voi dinh peak tai 660 nm; iii) PQ 630 7w (PQ 630) cd budc séng tir
600 nm dén 700 nm véi dinh peak tai 630 nm; iv) BQ 660 7w (PQ 660) c6 budc séng tir 600 nm
dén 780 nm voi dinh peak tai 660 nm; v) Vi 630 7w (Vi 630) c6 budc song tir 600 nm dén 700
nm véi dinh peak tai 630 nm; vi) VIi 660 7w (Vi 660) c6 budc song tir 600 nm dén 700 nm Vi
dinh peak tai 660 nm; Pén compact 20w (ki hiéu Compact) la loai dén truyén thong duoc sir
dung trong chiéu sang didu khién quang chu ky trén di tugng hoa clc tai nhidu khu vuc trén
toan qudc lam ddi ching thi nghiém.

2.2. Phwong phdp nghién ciru

Piéu kién xit Iy pha dém

Thi nghiém duoc thuc hién tai Vién Nghién ctu Ung dung Néng nghiép Cong nghé cao,
Truong Pai hoc Pa Lat, tinh Lam Pong.

Thoi gian thyc hién thi nghiém: Tir thang 10/2019 dén thang 02/2020.

Ching toi tién hanh bo tri céc thi nghiém vei thoi gian chiéu sang pha dém 0.5 gio, 1 gio va 2

gio, chiéu sang bé sung trong 30 ngay lién tiép tinh tir khi cly bat dau bén ré hdi xanh (sau 7 — 10
ngay trong) ddi voi cac loai dén LED va dén compact (Bang 1).

Bang 1. Piéu kién xir Iy chiéu sang

Cong thic  Piéu kién xir ly Thoi gian chiéu sang Céc loai dén sir dung
1 0,5 gio 23.45-00.15 1. Pen LED HL 630, HL 660
2 1gio 23.30 — 00.30 2. Pén LED DQ 630, DQ 660.
3 2 gier 23.00 — 01.00 3. D?n LED Vli 6?0, Vli 660.
4. Dén compact vang
4 PC Pbi chiing khong chiéu dén

Phuong phap kiém tra biéu hién gen

Ap dung phuorng phdp tach Trizol [15],[16] cd cai tién dé tich RNA tong s6 nham danh gia
biéu hién gen cua cac miu hoa ctic Farm trong cac diéu kién chiéu sang khac nhau. Kiém tra mau
RNA thu duoc trén gel agarose 1%, cAc mau dat tiéu chuan sé tién hanh téng hop cDNA theo bo
kit RevertAid H Minus Reverse Transcriptase (Thermo Scientific). San pham cta phan ung nay
duoc tién hanh phan tng RT- PCR véi cap mdi dic hiéu nhan cac gen CO va TFL.

Phuong phép real-time PCR duoc thuc hién theo kit SYBGREEN cua nha san suit. Thanh
phan cua phan tng real-time PCR dugc sir dung nhan gen Antiflorigenic TFL va CO theo cap
mdi (3> GCAGCCAGAAGACGTTAACC 5°, 5° GAAGATCCTCACAATTAGGCC 3°) va (3
CGATGGACTCTATGATGACTTTAC 5°, 5 ATAACAAGGGTTTGGTTCGGTTT 3’) dugc
thuc hién vai hon hop phan tng 15 pl bao gom 1 pl cDNA (25 ng/ul); 7 ul H,0; 7,5 pul SYBR
green, 0,5 pl mdi F (50 ng/ul); 0,5 pl mdi R (50 ng/ul). Diéu kién phan tmg nhu sau: 94°C trong
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5 phat; 35 chu ky cua 94°C 50 gidy; 50°C — 60°C (tUy thuc Tm cua mdi) 50 gidy; 72°C 1 phut
30 gidy va budc cudi cung 72°C trong 5 phat.
2.3. X ly sé ligu

S6 liéu thi nghiém dugc xir Iy bang phan mén Excel theo tham sé thong ké. Céc gia tri duoc
biéu dién X+5 trong do: X: gia tri trung binh; &: do léch chuan

3. Két qua va thao luan
3.1. Anh hwong ciia phwong phdp chiéu sing phd dém dén sinh truwéng cia cay hoa clic Farm

Phuong phap chiéu sang khong chi anh hudong dén thoi gian ra hoa, kich thuéc nu hoa, ma
con tac dong dén hinh thai, chat luong hoa tao thanh. Qua khao nghiém cho thiy, thoi gian chiéu
séng c6 anh huong 16n dén chiéu cao trung binh cua cay. Cong thic chiéu séng 30 phat xuét hién
hoa som (khoang 40 dén 46 ngay sau khi trong, Hinh 1) dan dén chiéu cao cay trung binh (trung
binh dao dong tir 81,24 cm dén 91,96 cm).
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Hinh 1. Anh huweéng cua thoi gian chiéu sdng phd dém dén hinh thai cia cdy cic Farm: (a) Chiéu cao than,
(b) Buong kinh than, (c) Dién tich 14, (d) Thoi gian ra hoa

Cong thire chiéu sang 1 gid cho chiéu cao cdy 16n nhat (81,78 dén 105,14 cm) (Hinh 1a).
Tuong ty nhu vay, Véi chi tidu duong kinh than & thoi gian chiéu sang LED 2 gio 1a cao nhat
trong cac diéu kién khao sat (Hinh 1b). Két qua nay ciing da dwoc Ochiai va cong sy (2015) ghi
nhan khi khao sat kha nang tng dung dén LED (630 nm, 660 nm, 690 nm va 735 nm) trén 12
giong hoa cic. Nhém nghién ciru chi ra, LED 630 nm va 660 nm déu c6 kha nang kim ham qué
trinh ra hoa & cé4c gidng hoa clc khao sat. C4c gidng hoa khong biét héa tao nu tai thoi diém 6
tuan sau khi trong, trong khi hoa cic trong du6i dén LED 690 va 735 nm déu xuét hién nu hoa
sau khi trong 3 dén 4 tuan. Chiéu cao cay trung binh cta cc giéng cic dudi didu kién anh séang
LED 630 nm déu cao hon so véi cac cdy sinh truong dudi dén LED 660 nm [18]. Diéu ndy hoan
toan phii hop vei két qua cua nhém nghién cau tai diéu kién xi Iy chiéu sang bo sung 1 gio ddi
vei giong cdc Farm (Hinh 2).

O cac diéu kién xir 1y 4nh sang khac nhau ciing anh hu(mg t6i hinh thai 1a. Két qua khao sat
cho thay, mac du khéng c6 sy sai khac vé hinh thai 1a glua céc thoi gian chiéu sang 1 gio va 2 gio,
thoi gian chiéu sang 0,5 h 6 dién tich l4 nho nhat trong cac 16 thi nghiém (Hinh 1c).

Két qua thu dugc cho thay, thoi gian chiéu sang 1 va 2 gio c6 sai khac nhung khong dang ké
vé thoi diém ra hoa, ciing nhu hinh thai cdy, tuy nhién tai thoi diém 10 tuan sau trong, chiéu cao
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cay cua Cac cy sinh truong dudi didu kién chiéu sang pha dém 1 gid dao dong 78,28 dén 105,24
cm (Hinh 1a) day 1a chiéu cao gan sat véi chiéu cao cdy hoa cuc thuong pham tiéu chuan.

Tac dong cua thoi gian chiéu sang bd sung khong chi anh huéng dén hinh théi cay cuc Farm
ma con tac dong kéo dai dén giai doan ra hoa, nhém nghién ciru tiép tuc danh gia anh huong cua
diéu kién Chleusan dén chét lugng hoa cua cy hoa cic Farm.

Hinh 2. Anh hwéng cia céc kiéu dén LED dén hinh thai cia cay hoa clic Farm khi xi# ly chiéu sang 1 gio:
(a, d) dén LED HL 630, (b, e) dén LED HL 660; (c) déen LED BQ 630, (f) den LED DQ 660;.(g) déen LED
V1i 630, (h) dén LED Vi 660; (i) dén Compact va (j) PC: Lé doi chimg khong chiéu den

2.2 Ants hurdng cria phiuong plhip chidn sing pli dém dén chiy lrong hoa cia cdy hoa ciic Farm

Qua két qua danh gia anh huong cia phuong phéap chiéu sang pha dém dén sinh truéng cua
cdy cuc thi thoi gian chiéu sang pha dém 1 gio va 2 gio déu ¢ kha nang kim him qua trinh ra
hoa & cay hoa clic Farm. Mac di khéng c6 su khéc biét vé thoi diém ra hoa gitra hai diéu kién
chiéu sang bd sung 1 gio va 2 gio, két qua cho thay thoi diém ra hoa déu cham hon so diéu kién
chiéu sang 0,5 gio tir 10 dén 14 ngay. Pac biét, néu so sanh voi 16 ddi ching ra hoa ty nhién,
chiéu sang pha dém lam cham qua trinh ra hoa tir 20 dén 25 ngay. Phuong phéap chiéu sang khong
chi anh huong dén thoi gian ra hoa cua cay hoa ciic Farm ma con dnh hudéng dén hinh thai hoa
thwong pham qua céc chi tiéu vé s6 nu/cay va sé lugng hoa né/ cay (Hinh 1d).

18
16
14

Hinh 3. Anh huong cua thoi gian chiéu sang dén chat lwong hoa clic Farm: (a) Sé ny hoa ctic Farm, (b)
So hoa ng/ cdy hoa cic Farm

s0 nu/cay (nu)
s6 hoa né/cay (hoa)

C6 thé thy thoi gian xt ly anh sang khdng chi anh huéng dén thoi diém ra hoa ma con tac
dong dén s6 luong hoa thuong pham tao thanh trén mot canh. Két qua cho thay tai thoi diém thu
hoach hoa thuong pham, 16 d6i chirng mac di cé thoi gian ra hoa sém nhung s6 nu/cdy ciing nhu
s6 hoa no/cay thap nhat, chat lwong canh hoa thuong pham khong dwoc dam bao cé thé do qué
trinh sinh treong qua ngan dan dén nang luong tich liy khong da dé gitp hoa no. Két qua twong
tu cling thu nhan duoc tai cac 6 thi nghiém c6 thoi gian xt ly chiéu sang 0,5 gio. Xu ly chiéu
sang 0,5 gio (23,45 — 00,15) trong 3 tuan c6 hiéu qua kim hadm qua trinh ra hoa thap so vai hai
thoi gian xir ly 1 va 2 gio (Hinh 3).

Trong diéu kién tu nhién c6 d6 dai chiéu séang trong ngay ludn thap hon do6 dai chiéu sang téi
han cua cay hoa clc can, cac gidng clc xay ra hién tugng cay nhanh ra hoa, chiéu cao khong dat
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tiéu chuan, chat lugng hoa kém. Vi vay, muén nang cao chat lugng hoa cic, dong thoi dé diéu
chinh hoa né theo y mudn (ngay L&, Tét) thi mot bién phap ky thuat can thiét va hiéu qua la
chiéu sang b sung hay chiéu sang quang gian doan cho cay hoa ctic [19]. Thi nghiém dugc trong
vao thoi diém mua Dong tai khu vuce dia Iy ¢6 sé gio nang trong ngay nho hon 12 tiéng (Thanh pho
Da Lat, thang 10/2019), do d6 do bén hoa dat duoc khé cao tir 11-15 ngay tai cong thic chiéu
séng b sung 1 va 2 gio. Bén canh d6 hau hét cac cong thie thi nghiém co d6 bén hoa tu nhién
cao thi ciing c6 d6 bén hoa cat cao (Hinh 4).

18

,lii‘l lL
1

dé bén hoa tur nhién (ngay)

a5 bén hoa cét (ngay)

HL 830

HL 860

-] Q630
Vi 830
DQes0

i 660

Vii 660 —
déi chirng IE———

Compact
Compact
Compact

b

Hinh 4. Anh huong cia thoi gian chiéu sang dén dg bén hoa cua cy hoa clic Farm: (a) B¢ bén hoa cat
Cua hoa cic Farm, (b) B¢ bén hoa ty nhién hoa cic Farm

Vi thoi gian chiéu sang 0,5 gio (tir 23,45 — 00,15), nu hoa xuat hién som nhat va thoi diém ra
hoa & cac cong thirc dén tir 39 dén khoang 42 ngay sau khi trong (Hinh 1d). C6 thé thoi gian xir
ly chiéu sang ngén khong di e ché hoat dong cua cac gen lién quan dén qua trinh ra hoa & cay
hoa ctc, dong thoi ¢ thé do chuyén pha tir sinh trudng sinh dudng sang sinh truong phét trién
sém nén luong chat dinh dudng tich liy can thiét dé duy tri bo bén ciia hoa con han ché. Do do,
chiéu sang 0,5 gid c6 dd bén hoa khong cao.

Mt khac, thoi gian chiéu sang pha dém 1 gio va 2 gid déu c6 kha niang kim hdm qua trinh ra
hoa cling nhu kéo dai giai doan sinh trudong sinh dudng & cdy hoa cic Farm. Mac du khong co6 su
khéc biét vé thoi diém ra hoa gitra hai diéu kién nay, dong thoi thiy thoi diém ra hoa déu cham hon
so diéu kién chiéu sang 0,5 gio tir 10 dén 14 ngay (Hinh 1d) nén do bén hoa ciing vuot troi hon tir 1
— 3 ngay so vé&i do bén hoa cit va tir 3 — 5 ngay so véi do bén hoa ty nhién. Bic biét, néu so sanh
v6i 16 ddi ching ra hoa ty nhién, chiéu sang pha dém lam ting do bén hoa tir 5 — 7 ngay.

Khdng chi anh huong dén hinh thai, sinh truéng, chét luong hoa tao thanh, dudi cac diéu kien
chiéu sang khac nhau cling tac dong dén ham luong sic t6 quang hop va ham lugng tinh bot tich
lity. Két qua cho thay, cac cay hoa clc trong dudi diéu kién bo sung anh sang 1-2 gio déu c6 ham
luong diép luc tich lity cao hon so véi cdy sinh truong dudi diéu kién bo sung anh sang 0,5 gio
(Hinh 5a). Ngoai ra dudi cac didu kién LED thi ham luong diép luc tong sé va ham lugng tinh
bot tich lity ciing cao hon so véi deén compact. Hién tugng tang tich liy diép luc co thé 1a mot
trong nhitng nguyén nhan gian tlep dan toi cac cay hoa clc nudi trong dudi cac diéu Kién dén
LED c6 kha ning sinh truéng tét hon so v6i dén compact théng qua ting cudng tich lily cac san

pham tir qua trinh quang hop.
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Hinh 5. Anh hwéng cua thoi gian chiéu sdng dén chi tiéu sinh héa cia cay hoa clc Farm: (@) Ham lwong
clorophyll ciia cdy hoa ciic Farm, (b) Ham lirong tinh bgt cua cay hoa cic Farm
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Thoi diém sau khi ngit dén chiéu sang bd sung 4 tuan, cay hoa clc tai mét sé ¢ong thae dén
da bat dau xuat hién ny. Két qua cho thiy, ham luong tinh bot trong thi nghiém tai diéu kién ddi
ching khong co dén 1a thip nhat 1,09 + 0,05. Véi thoi gian chiéu sang b6 sung 1h luong tinh bot
thu duoc 1a cao nhat tai cong thie dén DQ 660, V1i 660, BQ 630 va Vli 630. C6 thé giai thich
rang, trong qué trinh cam ng tao hoa luong tinh bot duoc st dung téi da hoa nham tao ngudn
ning lugng dé dy trit cho qua trinh phat trién tao choi hoa.

3.3. Anh hwong ciia phwong phdp chiéu sdng phd dém dén biéu hién gen ciia cay hoa clic Farm

Dua trén két qua danh gia anh huong ciia phuong phap chiéu sang pha dém dén sinh truong
cua cay hoa cuc tai thoi gian chiéu sang pha dém, trong cac kiéu dén LED khao sat, dén 630 co
thoi gian ra hoa som hon so voi dén 660. Thoi gian chiéu sang 0,5 gio khong cho hiéu qua phé
dém cao, nu hoa xuét hién sém nhat (40 - 46 ngay) sau khi trong, sém hon so véi thoi gian chiéu
sang pha dém 1 gio va 2 gio khoang 7- 12 ngay (Hinh 1d). Thoi gian xi ly chiéu sang ngén c6
thé khong du tac dong dén cac gen diéu khién nhip sinh hoc va qua trinh ra hoa ¢ cay hoa clc.
Trong khi @0, thoi gian chiéu sang pha dém 1 gid va 2 gio déu c6 kha ning kim him qua trinh ra
hoa & cay hoa ctic Farm. Tuy nhién, do hiéu qua vé mit kinh té, ching t6i lua chon thoi gian
chiéu sang pha dém 1 gio dé nghién ciru sau hon mirc d6 biéu hién cua cac gen CO va TFL ¢ cay
hoa ctic Farm theo qua trinh sinh trudng, sir dung dén LED HL660 nm.

Hinh 6. Sw biéu hién ciia cdc CO va TFL lién quan dén qué trinh ra hoa ¢ ctic
Farm. (a, ¢) Muc do biéu hién gen CO, (b, d) Muc do biéu hién gen TFL.

Két qua cho thay, qua trinh chiéu sang khong anh huong nhiéu dén sy biéu hién cua céc gen
lién quan dén qua trinh ra hoa & giai doan dau chiéu sang khi cay ¢ thoi ky dau sinh truong. Hiéu
qua pha dém duoc ghi nhan ¢ giai doan muodn. Khi thoi gian chiéu sang tir 1h tré 1én da gay tc
ché sy biéu hién cua gen CO, gen cam ung sy hinh thanh nu xuéng con 0,83 1an so véi nhom dbi
chiing khong chiéu den (Hinh 6a). Nguoc lai, véi sw bicu hién cia gen TFL, gen tc ché qua trinh
ra hoa. Su biéu hién cua gen TFL ¢ nhom dbi chung giam di dang ké, gidp hinh thanh nu va hoa.
Trong khi & nhém dugc chiéu sang van duy tri cuong do biéu hién cao cho gen TFL, su biéu hién
gen TFL & nhdm chiéu sang cao gap 1,27 1an so véi nhom ddi ching.

Thoi gian chiéu sang pha dém c6 anh hudng dén su biéu hién cua cac gen lién quan dén qua
trinh ra hoa & giéng Farm. Higu qua pha dém dugc ghi nhan khi thoi gian chiéu sang tir 1 gio tro
Ién. Két qua ciing ghi nhan khdng c6 sy sai khac déang ké vé sy biéu hién cua cac gen lién quan
dén qua trinh ra hoa, khi thoi gian chiéu sang duoc tang tir 1 gio 1én 2 gid va 4 gio. Thoi gian
chiéu sang tir 1 gio tro 1én da gay wc ché sy biéu hién cua gen CO, gen cam tng sy hinh thanh
nu. O 16 khong chiéu sang, gen CO biéu hién manh hon déng ké so véi nhom chiéu sang tir 1 gio
tré 1én (Hinh 6a).

Biéu hign CO 06 MRNA
Biéu hign TFLmRNA

1
o

Biéu hign CO 06 mRNA

Bién hln‘\. IFL \.\K.\‘\
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4. Két luan

Peén LED d6 c6 budc séng 660 nm ¢d hiéu qua kim ham thoi diém ra hoa ciing nhu chat luong
hoa (chiéu cao cay, duong kinh than, s lwong hoa...) twong duong véi dén compact, co thé sir dung
thay thé dén compact trong chiéu sang pha dém ciy hoa ctic Farm véi thoi gian xu Iy 1 gio.

P xac dinh dugc mirc do biéu hién gen CO va TFL theo thoi gian sinh truong & cay clc gidng
Farm. Giai doan dau cua qua trinh chiéu sang khdng anh huéng nhiéu dén su biéu hién cua cac
gen lién quan dén qua trinh ra hoa. Hi¢u qua pha dém duoc ghi nhan & giai doan mugn. O 16
khong chiéu sang, gen CO biéu hién manh hon dang ké so véi nhom chiéu séang 1 gio. Nguoc lai,
su biéu hién cua gen TFL (gen trc ché qua trinh ra hoa) & nhom d6i ching giam di dang ké, gitp
hinh thanh nu va hoa. Trong khi & nhém duoc chiéu sang van duy tri cuong do biéu hién cao cho
gen TFL, sy biéu hién gen TFL & nhém chiéu sang cao gap 1,27 lan so v6i nhom d6i ching.

Xac dinh dugc thoi gian chiéu sang pha dém hiéu qua vé mat kinh té véi thoi gian chiéu sang 1a 1
gio. Hiéu qua pha dém duoc ghi nhan khi thoi gian chiéu sang tir 1 gio tro 18n. Két qua ciing ghi
nhan khong c6 su sai khac dang ké vé sy biéu hién ciia cac gen lién quan dén qué trinh ra hoa, khi
thoi gian chiéu sang dugc tang tir 1 gio 18n 2 gio va 4 gio.
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