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LOI CAM DOAN

T6i xin cam doan cac sé liéu nghién ctru dugce trong ludn van 1a trung
thue, chinh xdc, va 1a két qua nghién ctru toi thuc hién dudi su huéng dan cua
gido vién huéng dan 1a TS. D4 Tién Phat va TS. Chu Thi Thu Ha. Cac s6 lidu
thu thap duoc trong ludn vin nay chua dugc ai cong bd trong nghién ciru nao.

Ha Noi, ngay 22 thang 11 nam 2025

Nguyén Thi Thu Hién

Duogc quét bang CamScanner
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LOI CAM ON

Trude hét, toi xin dugc giri 16i cam on sau sic nhat dén tap thé gido vién
huéng dan 1a TS DS Tién Phat va TS Chu Thi Thu Ha di tan tinh huéng dan

va tao di€u ki¢n gitip 4o t61 trong qua trinh nghién ctru va thuc hién luan van.

T6i xin chan thanh cam on sy giup d& cua toan thé can bd phong
CNTBTYV, Vién Sinh hoc — Vién Han lam KH&CN VN, déng thoi to1 xin cam
on ban Lanh dao, phong Dao tao, cac phong chirc nang cia Hoc vién KH&CN
da giup dd va tao diéu kién dé toi hoan thanh viéc thuc hién cac thi nghiém
trong luan van nay.

T6i xin bay té long cam on sau sac téi BGH, BCN Khoa, BM Cong nghé
sinh hoc, céc thdy co gido khoa Hoa & Méi trudng — Truong Pai hoc Thuy loi
d3 tao diéu kién giup d& t6i trong qua trinh hoc tap va hoan thanh nghién ctu.

T6i cling xin giri 10i cam on dén Ban chii nhiém va cac cong tac vién dé
tai “Nghién ctru ing dung tién bo cong nghé nudi cdy mo va chiéu sang LED
nham ting cudng sinh trudng, phat trién va ham lugng cac hoat chat sinh hoc
ctia Cuc hoa vang (Chrysanthemum indicum L.)”; M4 s6 dé tai: DL0000.06/24-
26; do TS. Chu Thi Thu Ha lam cha nghiém d¢ tai, da hd trg kinh phi, cung cap
diéu kién can thiét va cho phép toi khai thac cac két qua nghién ctiru dé phuc vu
cho luan van.

Cubi cung, toi xin giri 10 tri an toi gia dinh, nguoi than di luon dong
vién, va 1a ngudn dong luc 16n gitp toi trong sudt qua trinh hoc tip va nghién
clru.

Tran trong cam on!
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MO DAU
Cuc hoa vang (Chrysanthemum indicum L.) dugc biét dén 1a mot loai cay
duogc li¢u quy voi nhiéu cong dung nhu thanh nhiét, giai doc, lam sang mét,
dudng nhan. Chdng oxi hoa, khang khuan chdng trdim cam, an than, bao vé gan,
hd tro diéu tri tiéu dudng, ung thu, giam béo phi [1]. Do dé, Cuc hoa vang dang

duoc xem la cay trong co gia tri cao va dugc phat trién ¢ nhiéu dia phuong.

Nhitng nim gan day, ning suét ctia loai Cuc hoa vang ¢ nude ta c6 nhimng
dao dong 16n do nhimng bién dong cua diéu kién thoi tiét, khi hdu hang nam.
Bén canh do, cay Cuc hoa vang khong duogc chon loc va nhan giéng cohé théng
ma chi yéu do nong déan ty dé gibng tir cac gdc ctia nim trude sau khi thu hoach
hoa dan tdi chat lugng nguon giéng khong dam bao. Viée luu giir va nhan giéng
theo phuong phap truyén thong qua nhiéu nim 1am tich tu ngudén bénh va xuét
hién véan dé thoai hoa giéng. Day ciing 1a mot yéu t6 1am giam nang sudt, chat
luong ciy Cuc hoa vang, tir 46 anh huong dén hiéu qua kinh té ctia nguoi san

xuat.

Hién nay, phuong phap nudi cdy mo té bao thuc vat di va dang duoc ap
dung rong rii trong nhan giéng nhiéu loai cdy trong trén thé gidi va ¢ Viét Nam.
Phuong phép nhan gidng nay c6 nhiéu vu diém nhu: tao dugc sd luong ngudn
gidng 16n sach bénh, chat luong cay dong déu, khong phu thudce vao diéu kién
ngoai canh. Phuong phap nhan giéng nudi cdy mé di duoc ap dung véi rat
nhiéu loai cay c6 gia tri & Viét Nam, trong d6 co nhiéu loai thudc ho Ctc. Gan
day, quy trinh nhan giéng cay Cuc hoa vang ciing d duoc xay dung thanh cong
str dung ngudn nguyén liéu 1a than canh [2]. Mic du hé s6 nhan gidng thu duoc
con thap, nghién ctru ndy 1a tién dé quan trong cho cac nghién ctru tiép theo
trong viéc t6i wu quy trinh nhan nham tao ra duoc ngudn giéng 16m, 6n dinh va

chat lugng cung cap cho hoat dong san xuat thuc tién.

Kha ning sinh trudng, phat trién va ning sut ciy trong noi chung va cay
duoc lidu noi riéng chiu tac dong rat 16n tir cac yéu t6 moi trudng. Trong do,
anh sang 13 yéu té quan trong c6 anh hudng truc tiép dén hoat dong quang hop
va tich lity hop chét thi cap cua ciy. Viéc diéu chinh va toi wu diéu kién chiéu
sang khong chi gitp nang cao sinh khoi, nang suat ma con anh hudéng tryc tiép

ti chat lugng cia cdy trong. Gan day, cong nghé chiéu sang LED duoc chu v,
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quan tam rat nhiéu va dic biét n6 dugc xem 1a mot nguén anh sang nhan tao cé
thé bo sung hodc thay thé ngudn anh sang mit troi dé thuc day cling nhu didu
khién hoat dong quang hop cta cy trong [3]. Viée sir dung chiéu sang bd sung
bang dén LED mang dén nhiéu uu diém noi bat so voi viée st dung cac dén
huynh quang, dén cao ap nhu: ti€u hao it di¢n nang, kich thudc nho, tudi tho dai,
nhiét lugng tda ra thép hon [4], [5]. Chinh vi vay dén LED da va dang dugc st
dung kha rong rii dé nang cao hiéu qua trong san xuat nhiéu ddi tuong cy trong
[6], [7], [8]. Ngoai ra, chiéu sang LED b6 sung gitp ting cuong sinh truong,
nang sut cay tré)ng so voi vig¢e chi sir dung anh sang tu nhién [9]. O Viét Nam,
viéc chiéu sang bo sung chu yéu tap trung trén d6i tuong cay hoa, ciy canh, ciy
lay tinh dau, cdy rau, trong khi nghién ctru trén d6i tugng cay duogc liéu con han
ché. Hon thé, viéc chiéu sang LED toan bo hodc nhiéu gid trong ngdy sé& tiéu
hao nhiéu dién nang, lam tang chi phi san xuat, dong thoi s& lam giam tudi tho
dén LED. Vi vay, cac nghién ctru gan day da tap trung theo hudng bo sung mot
thoi gian chiéu sang LED nhét dinh trén co s tan dung ngudn anh sang mit
troi dé diéu khién, ciing nhu nang cao nang suat, chat luong cay trong, diéu nay

kéo theo nang cao hi¢u qua kinh té cho san xuat.

Xuat phat tir nhitng 1y do trén, chung t6i tién hanh dé tai “Nghién ctru tac
dong cua chiéu sang LED bo sung dén sinh trudng phat trién va mot so chi tiéu
sinh 1y, sinh hoa cta cdy Cuc hoa vang (Chrysanthemum indicum L.)” nham
lua chon duoc diéu kién phu hop cho nhan giéng in vittro cay Cuc hoa vang,
dong thoi xac dinh ti 18 pho chiéu sang phu hop nham thiic day qué trinh sinh
truong phat trién va ning suét caa cay Cuc hoa vang phuc vu dinh huéng tmg

dung vao thuc tién san xuat.
Muc tiéu nghién ctru:

- Xac dinh dugc mot s6 diéu kién nhan giong cay Clc hoa vang

(Chrysanthemum indicum L.) théng qua nudi cdy in vittro.

- Panh gia duoc anh hudng cua chiéu sang LED b sung dén sinh trudng

phat trién, ndng suat va mot so6 dac diém sinh 1y, sinh hoa cta cay Cac hoa vang.
Noi dung nghién ctru:

- Noi dung 1: X4c dinh mdt s6 dieu kién nudi cay in vittro cay Cac hoa

vang (C. indicum L.).
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- N6i dung 2: Danh gia tac dong cua chiéu sang LED bd sung dén sinh
truong phat trién va ning suit cta cdy Cic hoa vang.

- N6i dung 3: Phén tich tac dong cua chiéu sang LED bo sung dén hoat
dong quang hop va tich liiy hop chat thir cap cua cay Cac hoa vang.
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Chuwong 1. TONG QUAN NGHIEN CUU

1.1. Gi6i thi¢u cay Cuc hoa vang (Chrysanthemum indicum L.)
Nguon goc va phéin bo:

Cuc hoa vang (Chrysanthemum indicum L.) con c6 tén goi la Kim cuc,
Hoang ctc, Cam cuc..., cay thudc chi Chrysanthemum, ho Asteracea, co nguén
gbc & vung Pong A, Trung Qubc va Nhat Ban. O Viét Nam, Cuc hoa vang
duoc trong tir 1au doi. Hién nay loai Ctc hoa vang duoc xac dinh c6 nhiéu ¢
Hung Yén, Hai Duong, Bac Ninh, Ha N6i va mot s6 tinh khac & phia bac [10].

Ddc diém hinh thai:

Cay Cuc hoa vang 13 ciy than thao, song hang nim, cao 20 — 50 cm. Than
moc thang, nhan, c6 khia doc. L4 moc so le, hinh bau duc, chia nhiéu thiy sau,
mép co rang cua, nhon khong déu, mat trén 14 mau xanh sim, mat dudi 14 mau

xanh nhat, cudng 14 ngan co tai & goc.

Cum hoa moc thanh dau trén mot cuéng dai & ngon than hodc k& 14,
duong kinh hoa 1,0-1,5cm, tong bao 14 bac 1a nhitng vay thudn dai, mép kho.
Hoa ¢ ngoai hinh ludi nho mau vang, hoa & giita hinh 6ng, khong c6 mao 16ng,
trang hoa hinh dng ngan hon trang hinh ludi, c6 thiy tam giac nhon va ciling c¢6
mau vang. Qua bé, mua hoa qua vao thang 10 — 12 duong lich.

Ddc diém hinh thdi:

Cay Cuc hoa vang ua sang va wa am, thudong duoc trong & vuon, cong
vién hodc trén canh dé)ng voi muc dich san xuit duoc liéu. Cay ra hoa nhiéu
hang nam, hiém co6 hat. Mua dong co6 hién tuong rung 14 hodc hoi tan lui, nén
thoi diém nay cdy thuong cat bo phan than canh, giit lai gdc dé tai sinh hoic

lam giong trong vao mua xuin ndm sau [10].

Cay sinh truong tdt trén dat phu sa, dat thit nhe, toi xép, vung dat cao
khong ngap nudce, du anh sang, do am, pH 2,8-6,8..., c6 kha ning thich tng
manh, uva mat, chiu lanh tuong ddi. Nhiét do 1y tuong cho cay phat trién tot 1a
15-25°C, nhung cay c6 thé sinh trudng trong khoang 10°C-35°C [11], [1].



Hinh 1.1: Hoa cay Cuac hoa vang (Chrysanthemum indicum L.)

Gia tri:

Tai Viét Nam, hi¢n nay c6 181/374 loai cay thudc ho Cuc da duoc khai
thac vé gia tri str dung. Trong d6, loai Ctic hoa vang dugc biét dén 1a mot ngudn
dugc liéu quy. Cuc hoa vang chira: Tinh dau (c6 cac thanh phan alpha- pinen,
beta- pinen, sabinen, myrcen...; sesquiterpen: angeloyl cumambrin B,
arteglasin A, angeloylajadin...; carotenoid (chrysanthemoxanthin); flavonoid;
acild amin; cac thanh phﬁn khac gém: vitamin A, indicumenon, beta-

sitosterol...

Cac bo phan cua hoa dugce dung chira cic chimg cam lanh, sét, chong
mit, nhirc du, dau mét do, thoai hoa diém vang, huyét ap cao, suy nhugc than
kinh, viém nao, viém gan, kiét ly.... Ngoai ra con co tac dung vé noi tiét giup
tré 1au. Nhiéu nghién ctru trén Thé gi6i cho thay tinh dau Cuc hoa vang ¢ hoat
tinh khang khuan va chéng oxy héa cao vai thanh phan hoa hoc chinh gdm cac
hop chat 1,8-cineole, camphor, borneol va bornyl acetate [12]. Hoa ctia cay Clic
hoa vang ¢6 gid ban dén 80.000 d/kg hoa tuoi va 1.000.000 d/kg hoa kho, mang
lai thu nhép tir 400-500 triéu déng/1 ha.

1.2. Phwong phéap nhén giong cAy Ciic hoa vang (Chrysanthemum indicum
L.)

Vao nam 1997, cong trinh nghién ctru ciia Rout va cong su da ghi nhan,
phuong phap nhan gidng loai cay Cuc hoa vang chu yéu duogc thuc hién bang
phuong phép truyén thong gém gidm hom théng qua than ngam va doan canh.

Phuong thtrc nhan gidng nay thuong co hé sb nhan giéng thap, chét luong cay
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giéng khong déng déu, phu thudce nhiéu vao thoi vy, bén canh d6 con tiém an
nguy co lay nhim ngudn bénh va dic biét 1a hién tuong thoai hoa giéng qua
cac giai doan luu giir va nhan gidng nhiéu lan. Piéu nay din dén ting chi phi
va giam hiéu qua san xuat [13]. Ngoai ra, viéc sir dung cac k¥ thuat két hop
mot s6 phuong phap cong nghé sinh hoc dé 1am giau bd gen cay hoa Cc, ciing
nhu viée st dung phuong phap nudi cdy mé té bao thuc vat véi loai cdy nay

cling dugc xem xét trong nghién ctru ciia Rout va cong su (1997) [13].

Sau do, trong cac nghién ctru ctia mot so tac gia nhu Kumar va cong su
(2015), Miler va cong su (2021), Catalano va cong su (2022) da cho théy ky
thuat nudi cdy mo 1a giai phap hiéu qua dé khac phuc cac han ché cua phuong
phép nhan gidng truyén thong ddi véi cay Cuc hoa vang, dong thoi co thé tao
ra 8O luong 16n cay gidng voi d6 dong déu cao tir mot ngudn mau ban dau rat
nho. Thong qua nudi cdy mo in vittro con giup tao ra ngudn cay gidng sach
bénh va giam thiéu kha ning thoai hoa gidng [14], [15], [16]. Do vay, phuong
phap nay cling da dugc g dung rong rai va thanh cong trong viéc tao cay con
gidng hoa Cic phuc vu san xuat trén quy mo cong nghiép o nhiéu Qudc gia
trén Thé gi6i. Tuy nhién, qua trinh nhan giéng in vittro ciy Cuc hoa vang ciing
gip khong it trd ngai boi phan tng khac nhau giita cac gidng, cac nguyén licu

dung trong nudi cdy mo.

Nhitng nim sau dé, rat nhiéu cac yéu t6 anh huéng dén qua trinh sinh
truong, hé s6 nhan gidng thong qua nudi cdy mé cua cac loai Cuc di dugc khao
sat, danh gia va toi wu [17], [18], [19]. Ngoai ra, cac phuong phap khir tring
mau, chéng nhiém bﬁlng viéc sir dung két hop cac loai hoa chat, vat liéu nano,
dich chiét thuc vt cling duoc thir nghiém trong qué trinh nudi cdy. Mit khac,
Nhiéu phuong thirc tai sinh khac nhau d3 dugc tng dung trong nhan gidng cc
loai Ctic nhur téi sinh qua da chdi trong nghién ctru ctia Naing va cong su (2016)
[19], tai sinh thong qua mo seo trong nghién ctru cua Murgayanti va cong su
(2010) [20], Rivai va cong su (2015) [21], va tai sinh thong qua phoi soma
trong nghién clru ctia Shinoyama va cong su (2004) [22], KereSa va cong su
(2012) [23].

Thém vao d6, anh huong cta chung loai va nong do cac hormone sinh
truong st dung trong qua trinh cam Gmg tao ré cla ciy cic nudi cdy in vittro

cling dugc nghién ctru va toi wu [24], [25]. Giai doan thich nghi cdy con ¢ vai
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trd kha quan trong dé dam bao kha ning thanh cong trong qua trinh nhan gidng
thong qua nudi cdy mo cdy Cuc. Cac yéu td anh hudng toi giai doan nay da

duogc cac nghién ciru danh gia va tdi vu [26].

Da dang cac nguén vat liéu ban dau cling duoc lya chon dung trong nhan
gidng cdy hoa Clic nhu chdi ngu, dinh sinh truéng, manh 14 hay cac co quan
ctia hoa. Nahid va dong tac gia (2007) da sir dung to hop chat diéu hoa sinh
truong voi nong d6 2 mg/L BA va 0,1 mg/L NAA dé tao mo seo tir canh hoa
Cuc dai doa (Chrysanthemum morifolium) voi ti 1€ dat trén 96%. Cac mo seo
nay tiép tuc dugc chuyén sang moi trudng co sy to hop 2 mg/L BA véi 0,1
mg/L kinetin va 0,1 mg/L NAA dé kich thich tai sinh chdi hoan chinh. Két qua
nghién ctru cho thay trén 83% sd mé seo phat sinh tir canh hoa c6 kha nang tai
sinh chdi va tao cdy hoan chinh trong nghién ctru ciia Nahid va cong su (2007)
[27]. Kha ning tai sinh chdi truc tiép tir cic bd phéan cua cdy cling dugce khang
dinh trong cac nghién ctru gan day voi cac loai cic khac nhau nhu Cuc lai Erica
(Dendranthema x grandiflora) [28], [29]. Phuong phap nhan nhanh giéng Cuc
dai doa (Chrysanthemum morifolium) ciing dugc thiét 1ap thong quan nudi cay

cac choi ngu [24].

Gan day, mot s6 thanh cong trong nudi ciy in vittro cay Clc hoa vang
da duoc cong bo. Zafarullah va cong su (2013) da tién hanh danh gia tac dong
ctia to hop cac hormone sinh trudng t6i cac giai doan nudi ciy in vittro cay Cuc
hoa vang va da lya chon dugc moi truong tdi wu cho cam ung tao da chdi véi
ti 1& dat trén 80%. Mdi truong ra ré ciing dugc nhom tac gia khao sat va lua
chon, & diéu kién tdi vu ti 1& cAy nudi cdy mo hinh thanh ré dat trén 85%, cay
con duoc thich nghi va chuyén thanh cong ra trong trong diéu kién nha ludi
[12]. Phuong phap tai sinh thong qua mo seo cling da dugc thir nghiém voi1 Clc
hoa vang béi Rivai va cong su (2015) [21]. Trong nghién ctru ndy, hormone
sinh truéng 2,4D dugc bd sung vao mdi trudng nudi cdy dé kich thich cam tmg
tao mo seo tir nhiéu loai vat liéu khac nhau cua cay Cuc hoa vang nhu manh 14,
than mam, 14 mam, doan than va phoi hat. Tuy nhién, cac két qua vé tai sinh
cdy hoan chinh tir cac nguén mé seo nay khong duoc nhom nghién ciru cong
bd. Gan day, Alsoufi va dong tac gia (2021) [30] da sir dung d6t than c6 chia

mam ngu dé xay dung quy trinh nhan giéng in vittro cay Cuc hoa vang. Bang
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viéc két hgp gifra kinetin va IBA da gitp hé s6 nhan giong Clc hoa vang dat
7,2 chdi trén mot mau cay. Ngoai ra, mdi trudng ra ré toi uu duge lya chon va

ti I¢ ra ré cua cay Clc hoa vang nudi cay mo dat trén 90%.

O Viét Nam, gan day cac nghién ctru vé nhan gidng cdy Cuc hoa vang
thong qua nudi cdy mé da duoc tiép can. Nam 2021, Phan Xuan Huyén va dong
tac gia da thir nghiém cac hormone sinh trudong trong viéc nhan nhanh, tao ré
va tao cay Cuc hoa vang in vittro hoan chinh. Nhém nghién ctru cling da dua
cdy Cuc hoa vang in vittro ra trong trong diéu kién nha luéi thanh cong [2].
Tuy nhién, hé s6 nhan giéng in vittro clia nghién ctru nay con rat thap, quy trinh
nhan giéng nay can tiép tuc nghién ctru toi wu va hoan thién dé co thé ap dung
trong nhan va tao ngudn giéng nudi cdy mo phuc vu san xuit ¢ nude ta trong
thot gian téi.

1.3. Nghién ciru vé anh huwéng ciia yéu t6 anh sang dén sinh trwéng, phat
trién ciia ciy hoa Cuc

Trong nhitng nam gan ddy, nhiéu cong trinh nghién ctru d chimg minh
dugc rang: anh sang c6 vai trd 12 ngudn ning luong chi yéu cho hoat dong
quang hop & thuc vat, né ¢ y nghia then chdt cho sinh trudng, phét trién cia
thuc vat né1 chung va Cac hoa vang néi riéng. Thuc vat khong chi chiu anh
huong boi chit luong cia anh sang ma con anh huong boi cudong do va thoi
gian chiéu sang. Chat luong anh sang va huéng chiéu sang co tac dong rd rang
ti biéu hién ctia cac nhom gene khac nhau lién quan ti hoat dong quang hop,
sinh truong va tich lily cac hop chat khac nhau trong cac giéng hoa Cuc khac
nhau [31], [32].

Mot s6 nghién ciru khac ciing chi ra rang, anh sang 1a mot tin hiéu quan
trong cho hoat dong sinh trudng, phat trién cta thuc vat. Ngoai dap tng voi
chat lugng anh sang (mau sic anh sang), thuc vat con dap ung voi cuong do va
thoi lugng chiéu sang. Shen va ddng tac gia (2011) [33] di chimg minh rang:
mau sic anh sang anh hudng téi qua trinh sinh truéng cua cay, s6 lugng hoa va
lam thay ddi s6 luong hop chat thtr cap trong hoa. Nghién ciru nay danh gia anh
huong ctia mau sic mang che polyetylen (tring, vang, do, va xanh) dén kha

nang tich lily ham luong mot s6 hop chat flavonoid va phenolic acid cua cay
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Cuc hoa vang. Theo do, nhom nghién ctru st dung cac mang che c6 mau khac
nhau dé tao ra su da dang cia moi trudng anh sang dé danh gia anh huong cua
su thay doi nay dén cac hoat dong sinh trudng va ning suét cta cay Cuc hoa
vang. Két qua nghién ctru nay da x4c dinh duogc: tong s6 chdi va sd hoa ciia cay
trong dudi mang polyetylen do 13 cao nhit, sau d6 dén mang mau vang, mau
trang, mau xanh va cudi cuing 13 d6i chimg (khong str dung mang che). Tich luy
quercetin, apigenin va axit chlorogenic cao hon du¢i mau do, nhung ham luong
luteolin va axit caffeic kém hon. So sanh véi ciy trong trong diéu kién mg, cay
trong dudi mang che polyetylen xanh cé trong luong trung binh trén mot nghin
nu thu dugc tir cac giai doan thu hoach khac nhau 14 thap nhét, tuy nhién cay
cho tong s6 nu va sb hoa tinh trén timg ciy riéng 1é ting 1én va ciing ting ham
luong tich liy ctia cac hop chét c¢6 hoat tinh sinh hoc bao gdm: flavonoid tong
s, quercetin, apigenin, acacetin, linarin, axit chlorogenic va axit caffeic, ngoai

trur luteolin.

Niam 2022, Yang va dong tac gia di tién hanh nghién ctru vé hudng chiéu
sang toi wu nham ting cudng hoat dong quang hop, qua trinh sinh truéng, phat
trién cua 2 loai cay Cuac (Chrysanthemum morifolium Ramat.), “Pearl Egg” va
“Gaya Glory”. Két qua nghién ctru di ghi nhan hudng chiéu sang c6 tac dong
truc tiép t6i qua trinh biéu hién gene lién quan t&i qua trinh sinh tong hop
duong, tong hop tinh bot, va hoat dong diéu khién qué trinh quang hop ciing
nhu cidc gene co lién quan téi hoat dong ra hoa cua 2 giéng Cuc

(Chrysanthemum morifolium Ramat.), “Pearl Egg” va “Gaya Glory” [31].
Ngoai ra, trong mot nghién ctru khac Yang va dong tac gia (2022) [32]

cling da ghi nhan ring: chat lugng anh sang co tac dong toi biéu hién gene lién
quan toi cam Gng quang hop, gene diéu khién phan chia té bao tai dinh sinh
truong cua loai cay Cuc. Pé nghién ctru cac kiéu biéu hién gene dic hiéu lién
quan dén ra hoa & cdy Cuc hoa vang, gene kiéu TFL1/CEN ma hoa protein trc
ché florigen (CmTFLI) va 3 gene APETALAI (CdMI111), FRUITFULL
(CmAFLI) va LEAFY (CmFL) di duoc chon loc, phan tich bang qRT-PCR & 14
va dinh choi sau 60 ngay chiéu sang bang anh sang quang chu ky. Mt khéc,
Két qua nghién ctru ctia Yang va cong su (2022) ciing cho thdy, biéu hién cua

gene CmTFLI trong diéu kién quang chu ky ngay dai 13 gio (LD13) cao hon
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so voi quang chu ky ngay ngin 10 gio (SD10), va c6 tac dong trc ché dang ké
dén qué trinh ra hoa, dac bi¢t & cac nghi¢m thirc cay tréng trong diéu kién chu
ky ngay dai 13 gio (LD13) va chu ky ngay dai 13 gio c6 gidn doan ban dém
(LD13 + NI-4B) [32].
1.4. Nghién cttu vé anh huéng ciia chiéu sang LED bé sung dén qua trinh
sinh truwéng, phat trién clia cAy trong

Trong mot cong trinh nghién ciru cia Rahman va dong tac gia (2021) vé
diéu chinh quang phd chiéu sang LED dé ting ning suat ctia cdy Hung qué ngot
(Ocimum basilicum L.) nhan dinh rang, cong thic chiéu sang BRF™ (két hop
cua den LED do-R, xanh lam-B va do6 xa-F, véi cuong d0 R, B, F lan luot 1a
79%, 11%, 10%) va BR” (két hop ctiia dén LED do-R va xanh lam-B véi cuong
d6 R, B tuong dbi lan lugt 1a 84%, 16%) lan luot tao ra sinh khoi tuoi trung
binh cao hon 83% va 42% so v&i cong thirc chiéu sang LED W* (chi chiéu bang
dén LED trang). Cong thirc BRF* va BR* 1an luot tao ra sinh khéi kho trung
binh cao hon 100% va 51% so véi 1éu duoc chiéu sang bang W*. Két qua nay
chtng minh rang xur 1y chiéu sang BRF* cho ning suat va chat lugng cy trong
cao hon so v6i xtr 1y chiéu sang W*. Ngoai ra, két qua nghién ctru cling ghi
nhan riang hiéu suét st dung nudc va dién véi phd BRF* tuwong tung voi phd
W* va BR*. Do d6, két qua cia nghién ctru nay da chimg minh tinh kha thi vé
mat thuong mai cua viéc str dung chiéu sang BRF* va BR* so cong thirc chiéu
sang W* thudong duogc sir dung. Két qua nghién ctru ndy 13 co s khoa hoc cho
viéc ing dung cong nghé chiéu sang LED gitip ting dang ké niang suat Hing
qué ngot, cling nhu cai thién chat lugng thong qua qua trinh tinh Iy, tong hop
cac chat thu cap trong cay [34].

Bén canh d6, kha ning toi wu pho birc xa va dai chiéu sang da nang cao
hiéu qua ung dung dén LED trong diéu khién sinh truéng, phat trién va niang
suét cuia cay tréng. Vi viée lua chon va tdi vu cac vung phé khac nhau, chiéu
sang LED c6 thé nang cao kha ning quang hop, diéu khién sy ra hoa, thay ddi
biéu hién gene, nang cao kha ning tich lily cac hop chat thir cp va cic enzym

quan trong trong cay [35].
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Ngoai ra, cong nghé chiéu sang LED bb sung ciing tic dong diéu hoa
hoat dong quang hop va diéu hoa qua trinh ra hoa theo ky vong. Trong nghién
ctru nay, Suarez-Lopez va cong su (2021) di ghi nhan rang, chiéu sang LED
tuong tac thong qua cac co quan thu cam anh sang (phytochromes,
cryptochromes va phototropin) va lién quan dén dong ho sinh hoc noi sinh va
cac gene ra hoa [36]. Nghién ctru voi chu ky quang c6 thé giup giam chi phi
san xuat ciing nhu thoi gian san xudt va cai thién chat luong cay hoa dd dugc
bao cao boi Runkle va cong su (2006). Nghién ctru anh huéng ving phé anh
sang tGi viée thuc day su ra hoa ciing cho thay su khac biét dang ké & cac loai
hoa khac nhau. Cay Dau tay vdi den LED mau xanh lam, budc song cuc dai 1a
450 nm thuc day su ra hoa t6t hon so véi dén LED do c6 budc séng cuc dai 1a
660 nm [37].

Trong nghién ctru ciia Sumitomo va dong tac gia (2012) vé tac dong cta
quang phd t6i qua trinh ra hoa & gidng hoa Cuc “Reagen” (Chrysanthemum
morifolium Ramat.) cho thiy sir dung 4nh sang don sic ¢ budc séng 596 nm c6
tac dung trc ché manh ddi voi su ra hoa va mitc mRNA ctia CmFTL3 ciing giam
theo [38]. Nguoc lai, mdt nghién ciru ctia Nissim-Levi va dong tac gia (2019)
[39] cho thdy rang anh sang xanh lam gay ra su trc ché ra hoa, nhung hiéu qua
phu thudc vao thoi gian chiéu sang. Mot nghién ciru twong tu vé ciy hoa ho
Dén (Chenopodium rubrum L.) cho thiy rang sy ra hoa bi tri hoan khi b6 sung
anh sang do6 va dén LED trang [40]. Hudng chiéu sang (chiéu tir trén xudng,
chiéu tir dudi 1én va chiéu bén) ciing anh hudng dén sinh khéi, sy hinh thanh
canh, d6t than va hoa cta hai giong Ctc (Chrysanthemum morifolium Ramat.),
‘Gaya Glory’ va ‘Pearl Egg’ [41]. So voi anh sang chiéu tir trén xudng va dudi
1én, chiéu sang bén lam tiang dang ké cuong d6 quang hop, s6 luong nhanh va
d6t than, tao ra su ra hoa doi dio, hay noi cach khac 1am ting san luong hoa
hon ¢ cay hoa Cuc [41].

O Viét Nam, trong nhimg nam gan day, hudng nghién ctru chiéu sang
LED bb sung dé diéu khién va nang cao ning suét cay trong di va dang duoc
quan tAm nhiéu hon trudc kia. Trong d6 co thé ké dén két qua ctia mot sb cong
trinh nghién ctru dién hinh nhu: két qua nghién ctru ing dung chiéu sang LED
kich thich cho cay Thanh long & Binh Thuén ra hoa, két trai trai vu da mang lai

gia tri kinh té dot pha cho ba con nong dan do tang ca nang suat va gia ca, dong
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thoi giam chi phi tiéu thu dién ning ctia Pham Hong Duong va cong su (2014)
[42]. Két qua nghién ctru ctia Phan Hong Khoi (2021) [43] da khao sat thanh
cong va ghi nhan sir dung dén LED chuyén dung dang 3U-660 c6 thé thay thé
dén compact trong chiéu sang cho cay hoa Cuc véi thoi gian giam con 1/3 (ddi
v6i cdy cic Pha Lé, Kim Cuong) va 1/6 (d6i v6i cay cic Farm) so v6i phuong
phap chiéu sang truyén thong di khang dinh hiéu qua tiét kiém ning luong trén
67% cho cac mo6 hinh ngoai troi va tir 83%-94% cho cac mod hinh trong nha
ludi. Cay hoa Clic & md hinh chiéu sang bang dén LED chuyén dung c6 thoi
diém ra hoa ding nhu mong mudn; c6 cac chi tiéu vé sinh truong, phat trién
nang suat va chat luong cay tuong duong hoic cao hon so vai cdy hoa ctic dugc
chiéu sang bang dén compact 20W. Ngoai ra, cac chi sé tic dong dén moi
truong khong khi, dat, nudc va tai nguyén caa dén LED chuyén dung chi bang
tor 12-16% so v&i den CFL-20W trong giai doan pha dém cay hoa Cuc [43].

Pham Hong Duong va cong su (2018) [44] da tién hanh nghién ctru chiéu
sang LED kich thich sinh trudng, phat trién cho cdy hoa Cuc thong qua chiéu
sang gian doan thoi gian ban dém dé diéu khién hoa né theo ky vong ctia nguoi
trong hoa thanh cong, mang lai gia tri kinh té 16n & lang hoa Tay Tuu, Ha Noi
va Pa lat, Lam Pdng. Két qua nay di ghi nhan giai phap sir dung dén LED bo
sung c6 budc song phat xa tir 625 - 670 nm va c6 hé thong hen gid diéu khién
thoi diém ra hoa cia cdy hoa Clc Chrysanthemum. Giai phap pha dém dung
dén LED tiét kiém dién nang tir 85 - 400 lan so véi giai phap dung dén soi dét,
va tir 17 - 80 1an so véi giai phap dung dén compact. Chi phi dau tu cho thiét
bi cling tiét kiém hang chuc lan trén mdi vy, dong thoi giam sau bénh do khong

hap dan sau budém.

Ngb Van Quyén va cong su (2021) da nghién ctru va lwa chon dugc dén
LED chuyén dung (c6 phd anh sang chuyén dung WBU véi 3 dinh budc song
410nm, 450nm va 605nm) phu hop véi phd hip thu cta cay Dua ludi tao didu
kién tot nhat vé anh sang cho cdy phat trién. Két qua da lya chon duoc cong
thire chiéu sang LED c6 ty 1¢ anh sang ving do/viing xanh lam/viing tim thich
hop cho viéc quang hop va kich thich ra hoa cay Dua luéi, gitp ting ning suét

qua, tang dd ngot va mui vi cia cay Dua ludi [45].
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Mot s6 nghién ctiru khac da dugce cong bd nhu: két qua tmg dung chiéu
sang LED bd sung da thuc day tang trudng va tich lity flavonoid cho ciy Lan
kim tuyén ctia DS Thi GAm va cong sy (2020) [46], tang ning suit cho cay Tia
t6 xanh trong thuy canh trong nha, thiic day nhan giéng cay trong (Bach dan,
Lan ho diép, Chudi, Pia lan, Lan ¥...) ciing dugc nghién ciru [47]. Ung dung
chiéu sang LED cho cay Ca gai leo 1am ting sinh khdi va hoat tinh chdng oxy
hoa cua callus da duoc béao cao tai Hoc vién Nong nghép Viét Nam [48]. Chiéu
sang LED ting dung trong nudi cdy Pong trung ha thao nham ting ham lugng

adenosine va cordycepin cting da dugc bao céo [49].

Trong nhitng nim gan day, mot s6 nghién ctru chiéu sang LED bo sung
cho cay duoc liéu, cay tinh dau nhu cdy Bac ha, Hing qué, Huong nhu trang,
Huong nhu tia, cay Mui da va dang dugc nhom céac nha khoa hoc thudc Vién
Khoa hoc vt liéu va Vién Sinh hoc trién khai thuc hién tai Trung tam nghién
ctru va trién khai cong nghé cao Nguyén Van Hiéu ¢ C6 Nhué - Ha Noi, va
trién khai tai mot sé huyén thudc tinh Hung Yén. Cu thé, theo cong bd cua
nhom nghién ciru Chu Thi Thu Ha va dong tac gia (2022), chiéu sang LED bo
sung cho cdy Hung qué trong nha ludi c6 thé lam sinh khéi tuoi va ning suét
tinh dau ting 1én gip 1,74 va 1,75 1an so v6i ddi chimg & diéu kién chi c6 anh

sang mat troi [50].

Nhin chung, cac két qua nghién ctru da chi ra rang, chiéu sang LED chon
loc bd sung vao anh sang ty nhién c6 tac dong tich cuc dén cic hoat dong sinh
truong, phat trién ciia ciy trong va nang cao nang suat, chat luong clia mot sb
loai cay duoc liu, cdy tinh dau cling nhu bude dau khao sat voi trén ddi tuong
Ctc hoa vang. Tuy nhién, cac hudng nghién ctru nay ¢ Viét Nam chi yéu khao
sat trén doi twong hoa cdy canh va cdy lay tinh dau. Céac nghién ciru trén dbi
tugng cay dugc lidu trong d6 c6 Cuc hoa vang con han ché. Do vay nghién ciru
xdy dung quy trinh chiéu sang dé chu dong quan ly, diéu khién, thic day qua
trinh sinh truéng - phat trién va tich lity cac hop chat thtr cAp quan trong cia
cdy Cuc hoa vang 1a mot hudng nghién ctru can thiét, gop phan nang cao hiéu
quéa cua lodi cdy duoc liéu nay trong linh vyc kinh té va chiam soc sic khoe

cong dong tai Viét Nam.
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Chuwong 2. POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Péi twong, pham vi nghién ciru
2.1.1. Péi twong nghién ciru

Cay Cuc hoa vang (Chrysanthemum indicum L.) sach bénh, dong déu
duogc lya chon, vao mau va luu giir gidng in vittro tai phong Cong nghé té bao

thuc vat, Vién Sinh hoc - Vién Han 1am Khoa hoc va Cong nghé Viét Nam.
2.1.2. Pham vi nghién ciru

- Nghién ctu quy trinh nhan nhanh in vittro giéng Cuc hoa vang
(Chrysanthemum indicum L.) dugc thyc hién tai phong Cong nghé té bao thuc

vat - vién Sinh hoc;

- Nghién ctru anh huéng cta viée chiéu dén LED bo sung d6i véi sinh
trudng, phat trién va mot sé dic diém sinh 1y, sinh hoa cua cay Cac hoa vang
trong trong diéu kién nha ludi tai Khu Nghién ctru va trién khai cong nghé cao
Nguyén Vin Hiéu, Co Nhué, Ha Noi.

2.2. Phuong phap nghién ciru
2.2.1. Vit liéu nghién ciru

Mau cdy Cuc hoa vang thu duoc str dung trong nghién ciru ndy c6 xuat x{r
& tinh Hung Yén. Mau sau khi thu vé duoc khtr tring bang ethanol 70% trong
1 phut, sau d6 sir dung dung dich HgCl, 0,1% khtr trung mau trong 10 phut,
cudi cung rira sach mau bang nude cat vo trung. Sau khir tring, mau s& dugc
cat thanh cac d6t ¢o kich thude dai tir 1,0 - 1,5 cm, mdi dot mang mot chodi ngi
va dugc cdy trén moi trudng MS [51] c6 bod sung dudng sucrose 25 g/L, agar
10 g/L, pH 5,8. Cac chdi non tai sinh tir cac dot than s& duoc st dung [am nguén
vat liéu cho cac nghién ctru tiép sau.
2.2.2. Méi trwong, diéu ki¢n nudi ciy
Méi truong nén mudi MS 12 moi trudng nudi cay duoge dung cho nhiing
nghién ctru in vittro trong dé tai nay. Tuy vao muc dich nghién ctru s& bd sung
cac hormone sinh truong nhu BAP, kinetin, NAA, IBA vao moi trudong nuodi

cay mau.
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Céc nghién ctru in vittro duge thyc hién trong phong nudi cdy mé thuc
vat: cuong do chiéu sang 2000 lux, thoi gian chiéu sang 13 16 gio sang/8 gior
t61, nhiét 6 phong 1a 24 — 25°C, d6 am khong khi 75-85%. Cac nghién ctru ex

vitro danh gia sinh trudéng cia cay Cuc hoa vang dugc thuc hién trong nha ludi.

Céc cong thirc moi trudng trong nghién ctru duge ké thira va xay dyng
dua trén cac thanh phan méi truong nudi cdy da duoc thir nghiém va sir dung

trong mot s6 nghién ctru cia cla tac gia trude day [2], [30], [52].

2.2.3. Xdac dinh m¢gt so diéu kién nuoi cdy in vittro cdy Cuc hoa vang

(Chrysanthemum indicum L.)
* Danh gid dnh huéng ciia cwong dé chiéu sang:

Pé danh gia anh hudng cua cuong do chiéu sang dén sinh truong cua
cac chdi Chc hoa vang in vittro, hé thong dén LED tring voi cac cuong do
chiéu sang khac nhau bao gdm 500 lux (CT1), 1000 lux (CT2), 2000 lux (CT3),
3000 lux (CT4) va 4000 lux (CT5) twong tng véi cac mat do chiéu sang khac
nhau (Bang 3.1) dugc thiét 1ap tai phong Cong nghé té bao thuc vat. Cac doan
mau mang hai d6t than (1,5 cm) duoc ciy trén méi truong MS bo sung 30g/L
duong sucrose va dat dudi cac cuong do chiéu sang khac nhau & nhi¢t do 24°C
+ 1-2°C, quang chu ky 16 gio sang/8 gio ti. Cac chi tiéu theo ddi bao gdm sb
d6t trung binh, chiéu cao choi va duong kinh chdi sé dugc thu thap sau 2 tuan
nudi cy.

* Lira chon méi truong nhan da chéi:

Luya chon céac d6t than cdy Cac hoa vang in vittro ¢6 chiéu cao 1,0 — 1,5
cm va cdy trén méi truong MS + 30 g/L dudng sucrose két hop cac td hop
hormone BAP (6-benzylaminopurin) nong do tir 0 — 0,4 mg/L va kinetin nong
d6 0—0,1 mg/L, pH 5,8 (Bang 3.2). Mdi cong thirc moi truong duogc thuc hién
v6i ba lan lap, 25 - 27 mau/lan ldp. Sau 30 ngay nudi ciy, cac chi tidu theo ddi
dugc thu thap va déanh gia bao gém: ti 16 mau tao chdi, sb luong chdi/mau,

chiéu cao choi, hi€u suat choi/mau.
* Xdc dinh moi truong tao ré in vittro:

Céc choi in vittro dong déu vé chiéu cao (1,5 cm) va c6 1 - 2 cap

1a/choi,duoc cay 1én cac moi truong ra ré (Bang 3.3). Mdi cong thire moi truong
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dugc thtr nghiém véi 3 1an 1ap,16 mau chéi ngon in vittro/lan lap. Sau 4 va 6
ngay nudi cay, kha ndng tao ré cua cac choéi Cac hoa vang in vittro trén céc
cong thirc moi trudong khac nhau duogc xac dinh thong qua mot so chi ti€u gom:

ti 1€ choi tao ré (%), so ré/choi, chiéu dai ré.
* Lwa chon gia thé ra cdy in vittro:

Nhirng cdy Cuc hoa vang in vittro cao khoang 3 cm va c6 ré hoan chinh,
duogc ra ngdi trén cac hdn hop gia thé khac nhau (Bang 3.4). Mdi cong thirc moi
truong duoc thir nghiém véi 3 1an lip, 25 mau/lan 1ap. Cac cong thire thi nghiém
dugc dit trong budng sinh trudng ¢ 28°C, chu ky chiéu sang 16 gio sang/8 gio
t6i. Sau 40 ngay, cac chi tiéu thi nghiém duoc thu thap va danh gia bao gom: ti

1¢ séng (%), s6 14 m&i, chiéu cao ciy (cm), chiéu dai bo ré (cm).

*#% T6 hop cac dieu kién to1 uu s€ dugce su dung dé danh gia hé s6 va hiéu
qua nhan giong cho toan by qua trinh nuoi1 cay (tir nhan nhanh, phat trién choi,

tao r€, tao cay hoan chinh va ra cay).

2.2.4. Pdnh gid tic dong ciia chiéu sing LED bé sung dén sinh trwéng, phit

trién va nang sudt cua cdy Cuac hoa vang

Céc ciy Cuc hoa vang dong déu vé kich thudc, tudi cdy dugc trong trong
nha ludi theo khdi ngau nhién day da (bd tri theo RCB — random completed
block) [53]. Cu thé, thi nghiém dugc bb tri thanh ba khéi, trong mdi khdi (block)
duoc chia 1am 6 6 dién tich 1 m? danh s tir 1 dén 6, nghién ctru dugc trién khai
trong khoang thoi gian tir 20/9/2024 - 3/2025. Giita cac 0 trong ciy duoc ngin

cach bang cac tam bat dé tranh giao thoa anh sang gitra cac 6 lién keé.

Thoi gian chiéu sang LED bb sung tir 18h dén 00h sang hom sau va lién
tuc trong 60 ngay. Sau 60 ngay chiéu sang bo sung hé thong chiéu sang LED
duoc ngit, cay Cac hoa vang tiép tuc dugc theo dbi vé kha ning sinh trudng va
phat trién cho dén khi toan bo ciy trong 6 thi nghiém xuét hién hoa dau canh.
Céc chi tiéu sinh truong, phat trién va ning suit cua cay Cac hoa vang bao
gém: s6 dot than, sb hoa né, s nu, duong kinh hoa, khoi luong tuoi cta than,
khéi luong tuoi ctia hoa dugc thu thap va phén tich. Than va hoa Ctc hoa vang
duogc sdy & 50°C (trong 5 - 7 ngay) dén khdi lvong khong dbi dé thu nhan sinh
khéi kho.
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Bang 2.1: Céc diéu kién chiéu sang bo sung sir dung trong thi nghiém

Mat do Ti 1¢ pho sang
Cong Ki hia chiéu sang | Do- | Xanh- | P xa- | LED Budc song
i hi¢u :
thure ' (umol.m™ | Red | Blue | Farred | Trang phat xa
s ) | %) | %) | (%)
CT1- R: 655-665 nm
NT 0
bC B: 435-445 nm
R: 655-665 nm
CT2 RBI11 120 50 50
B: 435-445 nm
R: 655-665 nm
CT3 RB73 120 70 30
B: 435-445 nm
R: 655-665 nm
CT4 RBI1 120 90 10
B: 435-445 nm
R: 655-665 nm
CT5 | RBF721 100 70 20 10 F: 725-735 nm
B: 435-445 nm
CTé6 WL 100 100 | W: 380-760 nm
Chii thich: K trong bdang la nhiét 6 mau ciia LED trang
Hwéng thoat nwéc N
o w~|—s
Ranh thoat nwéc
S
Block 1 Block 2 Block 3

(] [2] 3] (4] [5] [6]

Hinh 2.1: So d0 b tri thi nghiém Cuc hoa vang tai nha ludi
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2.2.5. Pdnh gid tic dpng ciia chiéu sing LED b sung dén quang hop va tich

lity hop chit hitu co ciia cdy Cuc hoa vang
- Xac dinh ham luong diép luc:

Céac mau 14 Cuc hoa vang sau 2 thang sinh trudng trong diéu kién chiéu
sang LED b6 sung duoc thu thap trong khoang 8 - 9 gi¢r sang. Ham luong diép
luc (Chlorophyll) trong cidc mau 14 duoc xic dinh theo phuong phap cua
Senthilkumar va ddng tac gia [54]. Cu thé, 1 g mau 14 tuoi duoc nghién min
trong t6i, sau d6 bo sung 10 mL acetone 80% dé tao thanh hon dich dong thé.
Hon dich duoc ly tam & 5000 rpm trong 5 phut & nhiét &6 phong, cé thé 1ap lai

cho dén khi dich chiét tré nén trong suét (khong con mau).

Dich chiét duoc do d6 hap phu ¢ cac budc song 643, 645, va 663 nm
bang may do quang ph6 UV-vis (trong t6i). Ham luong diép luc dugc tinh theo
cong thirc sau:

Chla = (12,7 x A663 —2,69 x A645) x V/(1000 x w)

Chlb = (22,9 x A643 — 4,68 x A645) x V/(1000 x W)

Chl tong s6 = 20,2 x A645 + 8,02 x A663 x V/(1000 x w)

Trong d6: V 1a thé tich dich chiét dugc; w 1a khdi lwong mau

- Xdc dinh flavonoid tong sé:

Ham luong flavonoid tong sb trong 14 va canh hoa Cuc hoa vang dugc
xéac dinh theo phuong phéap ctia Neatpatiparn va cong su vi mot sd cai bién
[55]. Trong do, 20 mg bot 14 kho duoc chiét trong 1,5 ml methanol 80% trong
24 gi0 ¢ 4°C va thu nhan dich chiét sau khi da loai bo can. Phan ung dinh luong
flavonoid duoc thuc hién b'fmg cach cho 100 pL dich chiét vao hon hop phan
g gdm 400 pL nude cat, 30 uL NaNO; 5%, 30 uL AgCls 10%. Phan tng tiép
tuc duoc xuc tac bang viéc bd sung 200 pL NaOH 1M va dat trong ti 10 phit
¢ nhiét d§ phong.

Hon hop sau d6 duoc do do hép phu & budc song 320 nm, st dung rutin
lam chat chuan dinh luong.

- Xdc dinh phenolic tong so:

Ham luong phenolic tong sb trong 14 va canh hoa Cuc hoa vang duoc
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dinh lugng sir dung dung dich phan tmg Folin-Ciocalteu (SigmaAldrich, M¥).
Cu thé, 20 uL dich chiét duoc tron déu véi 100 uL thudc thir Folin-Ciocalteu
trong dia 96 giéng va dé & nhiét do phong trong 5 phut. Sau d6, hon dich duoc
bd sung 80 pL dung dich Na,CO3 nong do 7,5%, tron déu va u 15 phit trong
t6i.

Hdn hop sau phan tmg duoc do do hap phu & bude song 765 nm, st dung

axit galic lam chit chuan dinh luong.
- Xdc dinh carotenoid tong s6.:

Mau canh hoa Ciic hoa vang dugc xac dinh ham lugng carotenoid tong
s6 theo phuong phap ctia Jiaojiao va cong sy [56]. 20 mg bot canh hoa kho
duogc chiét bang 1,5 mL ethanol 60% trong 45 phut st dung bé siéu am. Cin

bot canh hoa sau d6 dugc loai bo dé thu dich chiét.

Dich chiét sau khi thu duoc do d6 hdp phu & budc song 445 nm. Ham

luong carotenoid dugc xac dinh theo cong thirc:

Do hap phu * thé tich dich chiét « hé s6 pha loang

0,16 * kh6i lwong mau
2.2.6. Phwong phdp xir Iy 50 liéu
Dit liéu thi nghiém thu thap dugc xtr Iy va phan tich thong ké bang phan
mém thdng ké IBM SPSS Statistics for Windows, Version 20.0 [57]. Su khac
biét ddng ké gilta cac cong thuc thi nghiém dugc danh gia bang phan tich
phuong sai (ANOVA), tiép theo 1a kiém dinh pham vi da bién ctia Duncan &
xéc suit (p) < 0,05 voi chuong trinh thong ké SPSS. Cac thi nghiém déu dugc

lap lai ba lan va dugc trinh bay dudi dang gid tri trung binh + sai s6 chuén.
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Chuwong 3. KET QUA VA THAO LUAN

3.1. Xac dinh mt so di€u kién nuoéi cay in vittro cay Cic hoa vang

(Chrysanthemum indicum L.)

3.1.1. Anh hwéng ciia cwong dp dnh sang tdi sinh trwéng Cay Cic hoa vang

in vittro

Anh sang dugc xem 1a mot trong nhimng yéu t6 quan trong nhét anh hudng
t61 hiéu qua nudi cdy in vittro ciia nhiu loai cay trong. Trong nghién ctru ndy, tac
dong cua anh sang toi1 sinh trudng cay Cac hoa vang in vittro dugc khao sat trén 5
cong thirc cuong do chiéu sang khac nhau gdm 500, 1000, 2000, 3000, 4000 lux.
Két qua thu dugc tir thi nghiém nay dugc thé hién trong Bang 3.1 va Hinh 3.1.

Bang 3.1: Anh hudng cua cudng do chiéu sang dén sinh trudong cay Cac hoa

vang in vittro sau 12 ngay nudi cay

. Cuong d6 | Mat do chiéu | S6 d6t mau o o
Cong g ) Lo Chiéu cao | Puong kinh
) chi€u sang | sang (umol.m™ | (dot/mau N N
thirc . choi (cm) | choi (mm)
(lux) 2sh cay)
CT1 500 8,02 5,93+1,27% | 3,68+0,89° | 0,93+0,15?
CT2 1000 16,04 5,81+1,30* | 2,58+0,67% | 1,14+0,19°
CT3 2000 32,07 7,33+1,01° | 4,27+£2,00° | 1,22+0,24°
CT4 3000 48,11 7,64+1,15% | 3,37+£1,09% | 1,25+0.18°
CT5 4000 64,15 7,25+0,62° | 3,30+1,113 | 1,24+0,08°

Chu thich: cac chir cdi khac nhau di theo sau cac gia tri trong cung 1 cot thé hién su

khéc nhau c6 y nghia thong ké & dg tin cdy 95% trong Duncan.

Hinh 3.1: Chdi Ctc hoa vang in vittro sinh truéng dudi cac cudng do chiéu

sang sau 12 ngay nudi cay

Chu thich: A, B, C, D va E: cong thuc chiéu sang 500, 1000, 2000, 3000 va 4000 lux.
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Két qua thi nghiém cho thy, cuong d6 chiéu sang co tic dong manh mé
dén sinh trudng va hinh thai chdi cta cdy Cac hoa vang in vittro. Cu thé, chdi
cdy Cuc hoa vang in vittro sinh truong dudi cudng do chiéu sang 500 lux co 14,
than nho, chat luong cdy con thap hon han so véi cac cong thirc cudng do chiéu
sang con lai (Hinh 3.1). O cudng d6 chiéu sang 1000 lux (16,04 pmol.m2.s™),
s6 dbt mau dat 6 dbt/chdi va chiéu cao choi dat 2,58 ¢cm. Khi tang cuong do
chiéu sang 1én 2000 lux (32,07 pmol.m2.s™) sé d6t trén mdi chdi ting dang ké
1én khoang 7 d6t/choi, dong thoi chiéu cao chdi cling ting 1én dén 4,27 cm
(Bang 3.1). Tuy nhién, khi tiép tuc ting cudng do anh sang 1én 3000 lux, 4000
lux (CT4 va CT5), két qua cho thay khong co6 su khac biét co y nghia thong ké
gitra chi tiéu s lugng d6t va chiéu cao chdi so voi ngudng chiéu sang 2000
lux. Ngoai ra, ngoai trir cudng do chiéu sang thap nhat (500 lux) thi duong kinh
chdi khong c6 su khac biét nao dang ké gitta cac cuong do chiéu sang. Do vay,
cong thie cudng d6 chiéu sang 2000 lux (32,07 pmol.m2.s™") dugc chon 1a cong
thire t6i uu cho qué trinh nudi cay in vittro ciy Clic hoa vang trong nghién ctru
nay.

3.1.2. Anh hwéng cia cdc chit diéu hoa sinh trwong dén hiéu qud nhan

nhanh chéi cdy Cuc hoa vang in vittro

Pé khao sat tac dong cua cac chat diéu hoa sinh truong dén kha nang tai
sinh choi ctia cdy Cuc hoa vang in vittro, BAP véi nong do tir 0-0.4 mg/L va
Kinetin voi nong do tir 0-0,1 mg/L dugc bo sung riéng 1& hoic két hop vao méi
truong MS. Két qua nhan choi Ctc hoa vang in vittro thu dugce tir cac cong thire
thi nghiém nay duogc thé hién trong Bang 3.2 va Hinh 3.2.

Bang 3.2: Anh hudng ctia hormone sinh trudong dén kha ning nhan da choi

cua Ctc hoa vang in vittro sau 30 ngay nudi cay

Cong . N Sb lugng chdi | Chiéu cao
] Thanh phan moi truong o ox g N
thirc (choi/mau cay) | choi (cm)
SM1 | MS 1,00+0,002 3,22+0,25°¢
SM2 | MS + BAP 0,4 mg/L 5,36£1,06° 0,77+0,042
SM3 | MS + BAP 0,2 mg/L + kinetin 0,1 mg/L 5,33+1,67° 0,71£0,102
SM4 | MS + BAP 0,4 mg/L + kinetin 0,1 mg/L 9,51+1,32¢ 0,83+0,19?
SMS5 | MS + BAP 0,2 mg/L 3,97+1,42° 2,19+0,52°
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Hinh 3.2: Cac mau da choi Cuc hoa vang in vittro trén cac diéu kién moi
truong sau 30 ngay nudi ciy

Chu thich: A: MS; B: MS + BAP 0,4 mg/L; C: MS + BAP 0,2 mg/L + kinetin 0,1
mg/L; D: MS + BAP 0,4 mg/L + kinetin 0,1 mg/L; E: MS + BAP 0,2 mg/L

Két qua ghi nhan, cic chat diéu hoa sinh truéng cé anh hudéng manh mé
dén kha ning nhan nhanh chdi cay Ctc hoa vang in vittro. Cu thé, hé s6 nhan
chdi ting nhanh va c6 bién dong 16n ¢ cac t6 hop cd bd sung BAP ndng do tir
0 — 0,4 mg/L va Kinetin ndng do tir 0 — 0,1 mg/L. O cong thire SM1 (khong st
dung chit diéu hoa sinh truong) s luong chdi khong ting 1én sau qué trinh
nuoi céy, voi s6 choi ghinhan 1,0 chdi/mau céy. Tuy nhién, chiéu cao choi Cuc
hoa vang & cong thitc moi truong nay dat gia tri 16n nhét (3,22 cm). Ngoai ra,
toan bd cac choi Cuc hoa vang trén moi trudng SM1 ¢6 hién tuwong phat sinh ré
rat nhanh. Viéc phat sinh 1é ciing duoc ghi nhan dbi v6i cong thitc SM5 ¢6 bd
sung nong do thap BAP (0,2 mg/L).

Trong khi d6, hé s6 nhan chéi tang nhanh & cac cong thirc moi truong cé
b6 sung BAP (SM2 va SM5) hoic b sung kinetin két hop dong thoi voi BAP
(SM3 va SM4). Dic biét, sé luong chdi/miu dat gia tri 1on nhat 1a (9,51 chdi)
khi b6 sung ddng thoi BAP va kinetin & ndng do twong tmg 1 0,4 mg/L va 0,1
mg/L (SM4). Piéu nay chting minh hiéu qua cta té6 hop BAP va kinetin dén
kha nang nhan nhanh chdi ciy Ctc hoa vang in vittro. Mic du vdy, chiéu cao
chdi & ca ba cong thire SM2, SM3 va SM4 déu giam manh xudng dudi 1 cm.

Vi vay, can c6 thém cac nghién ctru ti€p theo nham xac dinh thoi gian cdm Gng
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tao da chdi phu hop trén cac cong thire moi trudng nay cling nhu thir nghiém
cac moi truong kéo dai va phat trién chdi dé nang cao chét luong cdy gidng &

cac giai doan tiép theo.

Két qua nay tuong dong véi nghién ciru ciia Phan Xuan Huyén va cong
su (2021) [2]. Trong d6, nhom tac gia cling ghi nhan cay Ctc hoa vang c6 kha
nang phat sinh ré hiéu qua trong diéu kién nudi ciy in vittro. Trong s6 cac chat
diéu hoa sinh truéng duoc st dung phd bién trong nudi cdy mo, BAP di duoc
khang dinh 13 c¢6 vai tro thiic ddy kha nang nhan chdi trén cac ciy thudc chi cic
(Chrysanthemum) [8]. Tuy nhién, trong cac nghién ctu trude day cling da ghi
nhan, sir dung BAP ¢ nong d6 cao ciing ¢ kha ning 1am giam chat lugng choi
Ctc hoa vang [12]. Trong mot nghién ctru khac, Zafarullah va dong tac gia da
Iwa chon méi truong tdi wu dé nhan giéng in vittro loai Chrysanthemum indicum
L. bao gdbm MS c6 bd sung thém 1,0 mg/L BAP va 0,1 mg/L TAA v&i hé sb
nhan choi dat 5,2 [12]. Khi sir dung d6t than Cuc hoa vang dé nhan giong,
Alsoufin va d@)ng tac gid (2021) ghi nhan h¢ s6 nhan choi dat cao nhat 1a 7,2

chdi trén mot mau cdy [30].

Dua trén két qua thu duoc trong nghién ctru ndy cta ching t6i, moi
truong SM4 (MS + 0,4 mg/L BAP + 0,1 mg/L kinetin) dugc lya chon 1am moi
truong phi hgp nhan nhanh chdi cho céc thi nghiém tiép theo, nham tdi uwu quy

trinh nhan giong cay Cuc hoa vang in vittro.

3.1.3. Anh hwéng ciia cdc thanh phan méi trwong dén khd nding tao cdy Cic
hoa vang in vittro hoan chinh

Sau khi x4c dinh dugc méi trudng MS ¢ bo sung to hop 0,4 mg/L BAP
va 0,1 mg/L kinetin 1a pht hop cho qua trinh nhan nhanh chéi, cac thi nghiém
tiép theo dugc thuc hién nham khao sat anh hudng cia thanh phan moi truong
khac nhau dén kha nang tao r& va tao cdy Cuc hoa vang in vittro hoan chinh.
Cu thé, méi truong nén dugce st dung bao gdbm MS va ¥ MS véi cac ham luong
dudng sucrose khac nhau, két hop hoic khong két hop véi cac nong do cia IBA
va NAA. Két qua danh gia dugc thé hién chi tiét & Bang 3.3, Hinh 3.3.
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Bang 3.3: Anh hudng cta thanh phan méi truong dén kha ning ra ré cua ciy

Cuc hoa vang in vittro

X . o Tiléraré | Tiléraré | SO lugng ré | Chicu dai
Cong Thanh phan moi . . 5
, . sau 4 ngay sau 6 sau 6 ngay ré sau 6
thirc truong . ~ x .
(%) ngay (%) |(ré/mau cay) | ngay (cm)
R1 MS + 20g/L sucrose | 11,80+0,69° | 100+0,00? | 6,33+0,57* | 3,47+0,25°
R2 | AMS + 20g/L sucrose| 17,36+4,86° | 100+0,00* | 6,20+0,20* | 3,77+0,15°
R3 | 4AMS + 15g/L sucrose| 11,80+0,69° | 100+0,00° | 6,461,03* | 4,03+0,25°
R4 | AMS + 30g/L sucrose| 53,47+9,03¢| 100+0,00* | 6,67+0,31* | 3,10+1,31°
2MS + 20g/L sucrose
RS 0,00+0,00* | 100+0,00% | 12,77+1,24° | 0,80+0,13?
+ 0,1mg/L IBA
aMS + 20g/L sucrose
R6 0,00+0,00% | 100+0,00? | 10,32+0,92° | 1,13+0,03%
+0,1lmg/L NAA

Chu thich: cac chir cdi khac nhau di theo sau cdc gia tri trong cung 1 cot thé hién sw
khac nhau co y nghia thong ké o do tin cdy 95% trong Duncan.

Két qua cho thdy, trong diéu kién khong st dung chat diéu hoa sinh
truong, ham luong dudng sucrose trong méi truong nudi cdy co anh huong toi
tdc do ra ré ctia cac chdi Cuc hoa vang in vittro, nhung khong anh huong téi sd
luong ré va chiéu dai ré. Cu thé sau 4 ngay nudi cdy trén moi trudng ra ré, cong
thire tir R1 dén R4 déu ghi nhan cac chdi phat sinh ré ¢ cac ti 18 khac nhau.
Trong do, cong thirc R4 c6 ti 1€ chdi ra ré cao nhat dat 53,47%. Ti 1é ra & & cac
cong thic con lai (R1, R2 va R3) khong c¢6 sy khac biét mang y nghia thong
ké. Sau 6 ngay nudi cdy, i 1& ra ré & tit ca cic 4 cong thirc thi nghiém khong str
dung chét diéu hoa sinh truong déu dat 100%.

Trong khi d6, viéc bd sung 0,1 mg/L IBA va 0,1 mg/L NAA vio mdi
truong nudi cdy da lam ting dang ké s6 lugng ré va dat 12,77 ré/miu & cong
thire RS va 10,32 r&/mau & cong thirc R6. Tuy nhién, viéc bo sung cac chat diéu
hoa sinh trudng ndy anh hudng truc tiép dén thoi gian ra ré, chiéu dai ré. Cu
thé, chdi nudi cdy trén hai moi truong nay co tée do ra ré cham hon so véi cac
cong thirc con lai va khong ghi nhan miu xuét hién ré sau 4 ngdy nudi cdy.

Ngoai ra, toan bg cay Cuc hoa vang in vittro dugc nudi cay trén hai cong thirc
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RS, R6 déu ra ré sau 6 ngdy nudi cay, tuy nhién chiéu dai ré thap hon nhiéu so

vO1 cac cong thure con lai (chi dat dudi 1,2 cm).

Két qua trong nghién ctru ndy co su tuong déng cao voi mot sb cong bd
trude day khi nghién ctru vé kha nang tao ré in vittro loai cy Chrysanthemum
indicum L. Trong d6, cac nghién ctru déu cho thiy viéc st dung moéi truong
15MS hoic MS ¢6 bo sung auxin (IBA, NAA) gitip ting s6 luong ré cia cay
ctic nudi cay mo [2], [58], [12], [30].

Can ctr vao két qua nghién ctru cua ching toi, moi truong ¥4 MS ¢ bo
sung thém 30 g/L. dudong sucrose dugc Iya chon 1a mdi truong phu hop trong

tao ré va cay hoan chinh v&i cay Cac hoa vang nudi cay in vittro.

g L/
V o
/ -
N 8 i /

o~ /i /(’\ \ ﬁ\ i n
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Hinh 3.3: Kha ning phat sinh ré cta Ctic hoa vang in vittro trén cac diéu
kién moi trudng sau 6 ngdy nudi cy
Chu thich: R1: MS + sucrose 20 g/L; R2: /2MS + sucrose 20 g/L; R3: /2MS + sucrose

15 g/L; R4: 'aMS + sucrose 30 g/L; R5: /2MS + sucrose 20 g/L + IBA 0,1 mg/L; R6:
2MS + sucrose 20 g/ + NAA 0,1 mg/L;

3.1.4. Anh hwéng ciia thanh phan gid thé téi hidu qud ra ngéi ciy Cic hoa

vang in vittro

Pé lya chon thanh phan gia thé thich hop cho ra ngdi cdy Cuc hoa vang
in vittro, chung t6i tién hanh khao sat va thir nghiém céc gia thé ra cay khac
nhau bao gom: dat phu sa phdi tron trdu hun va phan bo 1 hoai muc; dat phu sa
khong phdi tron; vermiculite phdi tron perlite; vermiculite phéi tron perlite va
peatmoss. Két qua thu duoc tir thi nghiém nay duoc thé hién trong Bang 3.4 va
Hinh 3.4.
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Bang 3.4: Anh hudng cua thanh phan gia thé dén sinh trudng, phat trién cay

Ctc hoa vang in vittro sau 40 ngay trong

i Tiel o 1 o 1 Sinh khdi
Cong . N S6 lamdi | Chieu dai Chiéu cao ,
. Thanh phan gia thé | song o N A tuoi
thire (1a/cay) ré (cm) cay (cm) X
(%) (g/cay)

Pat phu sa + trau
TNI hun + phan bo u 80,0 | 4,76+0,22% | 14,85+£3,23* | 7,06+1,87* | 0,87+0,08*
hoai muc ti 1¢ 3:2:1

TN2 Dat phu sa 44,0 | 7,33+0,34* | 17,56+6,73* | 10,34+2,67° | 1,4340,50°

Vermiculite +
TN3 o 100 | 4,78+0,49% | 22,42+5,25% | 5,62+0,55% | 0,93+0,16%
perlite ti 1€ 1:1

Vermiculite +
TN4 | perlite + peatmoss | 100 | 6,59+2,60% | 15,90+1,52* | 6,33+0,72* | 0,81%0,04*
tilé 1:1:3

Chu thich: cac chir cai k@dc nhau di theo sau cac gia tri trong cung 1 cot thé hién sw
khac nhau co y nghia thong ké o do tin cdy 95% trong Duncan.

Sau 4 ngay ra ngodi, ti 1¢ sdng cua cay Cuc hoa vang in vittro trong trén
gia thé vermiculite + perlite (TN3) va gia thé vermiculite + perlite + peatmoss
(TN4) déu dat 100%, trong khi ti 18 nay ¢ diéu kién dat phu sa + trdu hun +
phan bo 1 hoai myc (TN1) va dat phu sa (TN2) chi dat twong Gng 12 80 va 44%
(Bang 3.4). Nhu vay, v6i cac thanh phan c6 kha ning tao do thong thoang hon,
2 loai gia thé TN3 va TN4 c6 hiéu qua ra ng6i tot hon so véi 2 cong thic gia
thé con lai.

Bén canh ty 1 séng st sau ra ngdi, chiing t6i quan tdm va danh gia kha
nang sinh truéng ctia cdy con trong qua trinh thich nghi ngoai gia thé. O cong
thire gia thé phdi tron vermiculite + perlite (TN3), ré cay Cuc hoa vang c¢6 kha
nang kéo dai tot hon va dat chiéu dai ré trung binh 14 22,42 cm. Tuy nhién, day
1a cac gia thé tro voi ham luong dinh dudng réat thip din t6i sinh trudng cia
cdy Cuc hoa vang ¢ gian doan sau bi cham hon so véi cic cong thire gia thé
nhiéu dinh dudng nhu TN1 va TN2. Do viy, dé dam bao ti 1& séng cao va gitr
dugc chat lugng cay con, gia thé TN3 dugc lya chon trong ra ngdi cay Cuic hoa
vang, két hop vé6i viéc bod sung thém dinh dudng dang dung dich khi cy con
da thich nghi va ra 1. Viéc nay nham kich thich qua trinh sinh truéng cta cay
Cuc hoa vang in vittro va dam bao chat luong cdy giéng & cac giai doan tiép

theo tai vuon vom.




27

Gan day, nhiéu nghién ctru cho thidy mot sb loai gia thé véi cac thanh
phﬁn khac nhau bao gém dit bazan, dit mun, vun xo dira, triu hun, vermiculite,
perlite... dugc dung phd bién trong ra ngdi cua nhiéu loai cay trong khac nhau
& giai doan vuon wom [2], [59], [60], [61]. O Viét Nam, nhom nghién ctru cia
Phan Xuén Huyén va cong su (2021) di lya chon vun xo dira 1am gia thé ra
ngoi cdy Ciic hoa vang nudi cdy mo ra ngoai vuon uom, véi ti 1& sdng cao [2].
Két qua nghién ctru ctia chung t6i bo sung thém mat sd thanh phan gia thé dé
tang thém lya chon cho viéc sir dung cac ngudn nguyén liéu khac nhau trong ra
ngdi ciy con Cuc hoa vang in vittro, ciing nhu mé rong téi cac ddi tuong cay

trong khac.

Hinh 3.4: Sinh trudng, phat trién ctia ciy Ctic hoa vang trén cac diéu kién
moi trudng gia thé sau 40 ngay trong
Chii thich: A: Pat phit sa + trdu hun + phdn bo i hoai muc; B: Pdt phit sa, C:
Vermiculite + perlite; D: Vermiculite + perlite + peatmoss
3.2. Panh gia tac dong ciia chiéu sang LED bo sung dén sinh truwéng phat

trién va nang suat cia cay Cuc hoa vang

3.2.1. Tdc déng ciia chiéu sang LED bé sung dén sinh truwéng phdt trién ciia

cdy Cuc hoa vang

Dé nang cao kha ning sinh truéng, phat trién va tich liiy hoat chat cua
cay Cuc hoa vang, chung toi tién hanh nghién ciru nham dénh gia anh huéng
ctia chiéu sang LED bo sung két hop véi anh sang ty nhién dén sinh truéng

phat trién cua cay Cuc hoa vang in vittro trong trong diéu kién nha ludi.
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Ctc hoa vang (Chrysanthemum indicum L.) 1a cay ngay ngan, do dé viéc
chiéu sang bo sung trong giai doan sinh truong anh hudng 16n dén kha nang ra
hoa [63], [64]. Trong nghién ctru ndy cia ching toi, cdy Clic hoa vang thé hién
su tri hodn ra hoa ¢ ca 5 cong thirc co chiéu sang LED bo sung véi cac ti 18 phd
sang khac nhau bao gdm 50% do : 50% xanh (RB11), 70% d6 : 30% xanh
(RB73), 90% dé: 10% xanh (RB91), 70% do: 20% xanh: 10% do xa
(RBF721), 100% anh sang LED tring (WL) so voi cong thirc chi sir dung anh
sang mit troi. Cu thé, cdy Cuc hoa vang & cong thirc NT (khong chiéu sang bo
sung) bt dau ra hoa ¢ thoi diém 70 ngay sau khi trong. Trong khi d6, & cac
cong thirc chiéu sang LED bd sung, cic cdy Cuc hoa vang bit dau xuét hién
hoa sau 30 ngay ngit sang (tuong tmg véi hon 90 ngay sau khi trong tai nha

luoi).

RB91 RBF721

Hinh 3.5: Cay Cuc hoa vang sinh truéng trong nha ludi mua vu 2024-2025
dudi cac diéu kién chiéu sang LED b sung
Chil thich: NT: khéng chiéu sang bé sung, RB11: chiéu sang red:blue=50:50, RB73:

chiéu sang red:blue=70:30, RB91: chiéu sing red:blue=90:10, RBF721: chiéu sing
red:blue:farred=70:20:10, WL: chiéu sang LED trdng.
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Vé s6 16ng than trong giai doan sinh truéng sinh dudng, cong thirc NT
dat gia tri nho nhét (42,41 16ng), trong khi d6, cac cong thirc con lai déu cé sb
16ng than nhiéu hon so véi cong thire NT. Dic biét, sé 10ng than cao vuot troi
(dao dong tur 54,53 - 58,71 1ong) dugc ghi nhan ¢ 3 cong thic chiéu sang LED
b6 sung bao gom WL, RB91 va RB11 (Hinh 3.6). Piéu nay cho thiy, viéc chiéu
sang LED bd sung d3 kéo dai thoi gian sinh trudng sinh dudng cua cay Cuc
hoa vang, qua d6 lam tang s ddt va sd 1ong so véi cac cy & cong thirc khong

chiéu sang LED b6 sung.
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Hinh 3.6: Cac dic diém sinh truéng ctia Ctc hoa vang dudi cac diéu kién
chiéu sang LED bb sung

Chil thich: NT: khéng chiéu sang bé sung, RB11: chiéu sang red:blue=50:50, RB73:
chiéu sang red:blue=70:30, RB91: chiéu sing red:blue=90:10, RBF721: chiéu sing
red:blue:farred=70:20:10, WL: chiéu sang LED trang; phan tich théng ké dwoc thie
hién theo phwong phdp phdn tich ANOVA mét chiéu va kiém dinh bang phép thir
Duncan (n=18); Trong méi biéu do, cdc chir cdi khdc nhau & trén moi cét gid tri thé
hién sw khdc nhau cé y nghia théng ké & dé tin cdy 95% trong Duncan.

Cung voi sb 16ng va s d6t nhidu hon, két qua nghién ciru ciing ghi nhan
c6 su ting 1én vé sinh khéi gitra cdy Cuc hoa vang & cac cong thirc ¢ chiéu
sang LED bo sung so véi cong thirc NT (Hinh 3.6B va 3.6C). Cu thé, gia tri
trung binh vé khéi lugng than tuoi ciia cong thirc NT chi dat 144,39 g/cay, trong
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khi & cac cong thirc chiéu sang LED bo sung c6 gia trj ting 1én déng ké va dat
khéi lwong 16n nhét 226,49 g/cay (voi cong thire RB73). Tuong tu, gia tri sinh
khéi than khé ¢ cac cong thuc RB11, RB73, RB93, RBF721 va WL déu cao
hon so v6i & cong thirc NT. Trong d6, & cong thire RB73 ¢6 khéi luong than
kho 16n nhét, v6i 88,02 g/cdy. Nhu vy, cong thie chiéu sang LED b sung c6
ti 18 phd sang 70% d6 : 30% xanh (RB73) 1a cong thirc chiéu sang tiém ning
trong viéc kich thich sinh truong, phat trién va nang cao sinh khdi cho cay Cuc

hoa vang trong trong dié€u ki¢n nha luoi.

Mot s6 nghién ciru da cong b trude day trén mot s cay trong thude ho
Cuc, nhu Cutc dai doa (Chrysanthemum morifolium) cling ghi nhan viéc tang
sinh khoi ctia cac d6i tuong ciy trong nay khi dugc chiéu sang LED bo sung.
Viéc chiéu sang bo sung duoc cho 13 1am tang sinh khdi cay thong qua su tang
cuong hoat dong cuia cac phytochrome, kéo dai thoi gian sinh truéng sinh
dudng cua cay trong [62], [63], [39].
3.2.2. Tdc dpng ciia chiéu sang LED bé sung dén ning sudt hoa ciia cdy Ciic
hoa vang

Cung véi viéc danh gia tic dong cta viéc chiéu sang LED bo sung dén
sinh truéng, phat trién ctia cay Cuc hoa vang tai nha ludi, nghién ctru nay ciing
phan tich tac dong cta cac dang chiéu sang LED bo sung dén ning suat hoa
(Hinh 3.7). Két qua cho thay, viéc chiéu sang LED bo sung c6 anh hudng dang
ké dén sd luong hoa n¢ va nu trén cay Cuac hoa vang. Cu thé, & cong thire NT,
sb nu trén cay la 96,72 ny va s6 hoa trén cay dat 232,44 hoa. Cac gia tri nay
déu thap hon & cac cong thic chiéu sang LED khac, bao gdbm RB91, RBF721
va WL so véi cong thie NT.

Két qua nay cho thay, viéc kéo dai thoi gian sinh truong sinh dudng cta
cdy trong cac cong thire chiéu sang LED bo sung da c6 tic dong rd rét dén dén
tdc d6 hinh thanh mam hoa trén than chinh ciing nhu trén cac nhanh bén cia
cay Cuc hoa vang. Pay 1a mot diém can tiép tuc theo ddi va t6i uu ché do chiéu
sang LED bo sung nham tang cuong sinh truong, sinh khdi cay Cuc hoa vang, dong

thoi dam bao tinh ra hoa tip trung ctia ddi tuong cay trong nay.
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Hinh 3.7: Dic diém ning suit cta cdy Cuc hoa vang dudi cac diéu kién chiéu
sang LED bb sung

Chil thich: NT: khéng chiéu sang bé sung, RB11: chiéu sang red:blue=50:50, RB73:
chieu sang red:blue=70:30, RB91: chiéu sang red:blue=90:10, RBF721: chiéu sang
red:blue:farred=70:20:10, WL: chiéu sang LED trang; phan tich thong ké dwoc thuc
hién theo phwong phap phdn tich ANOVA mot chiéu va kiém dinh bang phép thu
Duncan (n=18),; Trong moi biéu do, cdac chir cdi khdac nhau o trén moi cot gia tri thé
hién sy khac nhau co y nghia thong ké o do tin cay 95% trong Duncan.

Bén canh viéc thay doi vé s nu, s6 hoa trén cay, chiing t6i ciing ghi nhan
su thay doi vé duong kinh hoa ctia cdy Cuic hoa vang giita cong thirc chiéu sang
LED bb sung va cong thirc di chimg (Hinh 3.7F). Cu thé cong thirc RB73, RB91
va RBF721 14 ba cong thitc ¢6 gi tri trung binh vé dudng kinh hoa 16n nhat (1an
luot dat gia 14 20,85 mm, 20,54 mm va 19,78 mm), trong khi cong thirc doi chung
dat 1a 19,27 mm/bong.
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Mic du vay, tong khdi luong hoa trén mot cdy c6 xu hudng ting & mot
s6 cong thire chiéu sang LED bd sung so voi cong thirc d6i chimg. Cu thé, cong
thire chiéu sang RBF721 dat gid tri trung binh vé tong khéi luong hoa twoi 16n
nhat (dat 78,44 g/cay), dung th hai 1 cong thic d6i ching (dat 66,97 g/cay).
Ngoai ra, khao sat gid tri trung binh cta tong khéi lugng hoa khé cé su vuot
troi hoan toan giita cic cong thic ¢6 chiéu sang LED bao gdm RBF721, WL,
RB11, RB91 so véi cong thirc NT (dbi ching). Trong khi d6, chi tiéu nay ting
1én dang ké ¢ ba cong thirc RBF721, WL va RB11. Pang chu ¥, cic cay Cuc
hoa vang & cong thirc RBF721 ¢6 tong khéi lugng hoa tuoi va hoa kho cao hon
so voi cong thirc NT (d6i chtng) va cac cong thirc chiéu sang LED b6 sung con

lai.

Dua trén céc két qua thu duoc, cong thirc chiéu sang LED RBF721 (70%
do : 20% xanh : 10% do xa) dugce lya chon lam cong thirc thich hop nhét cho

tang nang suat hoa & cay Cuc hoa vang trong trong di€u kién nha ludi.

3.3. Phin tich tac dong ciia chiéu sang LED bé sung dén hoat ddng quang
hop va tich liiy hop chit thir cip ciia cAy Ciic hoa vang
3.3.1. Tdc déng ciia chiéu sing LED bo sung dén mét sé chi tiéu quang hop
cuia cdy Cuic hoa vang

Nhiéu nghién ctru trudc day da ching minh rang, chat luong anh sang co
moi tuong quan v6i thanh phan sic t6 14 [64]. Dé khao st tac dong cuia chiéu
cac ti 16 phd sang LED khac nhau dén hoat dong quang hop ctia cdy Cuc hoa
vang, mot thi nghiém da duogc thuc hién bﬁng viéc khao sat chi tiéu sic td quang

hop (nhu chlorophyll a, b) trong cay Ctc hoa vang (Hinh 3.8).

Két qua Hinh 3.8 cho thdy, cac cong thirc chiéu bd sung phd sang WL
(100% LED trang), RB91 (90% do6 : 10 % xanh), RBF721 (70% d6 : 20%
xanh : 10% do xa), RB73 (70% d6 : 30% xanh) c6 gia tri trung binh vé& ham
luong chlorophyll a (chla), chlorophyll b (chlb), chlorophyll tong sb, va ty 1&
chlorophyll a/b 16n hon so voi cong thire NT (d6i chtng). Pic biét WL va RB91

1a hai cong dat gia tri 16n nhat so v6i cong thirc NT va cac cong thic con lai.

Tuy nhién, phan tich thong ké cho thay, chua co su sai khac ¢ y nghia

thong ké vé ham luong chla, chlb, chlorophyll tong sd, ty 1¢ chlorophyll a/b
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gita cac cong thirc thi nghiém. Diéu nay chting minh rang, cac cong thirc chiéu
sang LED b6 sung chua c6 anh huong nhiéu dén kha nang tich lily ham luong
chla, chlb, chlorophyll tong sé va ty 1& chlorophyll a/b so véi cac cdy trong &
cong thire NT (d6i ching). Ghi nhan nay cho thay, can tiép tuc theo ddi danh
gia thém mot sb ti 16 pho sang khac va thoi gian chiéu sang khac dé thu duoc

thém két qua da dang hon.
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Hinh 3.8: Thanh phén sic t6 trén 14 cta cay Cac hoa vang dudi cac diéu kién
chiéu sang LED bb sung

Chii thich: NT: khéng chiéu sang bé sung, RB11: chiéu sang red:blue=50:50, RB73:
chiéu sang red:blue=70:30, RB91: chiéu sang red:blue=90:10, RBF721: chiéu sang
red:blue:farred=70:20:10, WL: chiéu sang LED trang, phan tich thong ké dwoc thuc
hién theo phwong phdp phdn tich ANOVA mot chiéu va kiém dinh bang phép thiw
Duncan (n=18),; Trong moi biéu do, cac chir cai khac nhau o trén moi cot gia tri thé
hién sy khac nhau co y nghia thong ké o do tin cay 95% trong Duncan.

Trong mdt s nghién ctru trude day cua Kitajima va dong tac gia (2003)
[64], Evans (1989) [65], Hikosaka va cong su (1995) [66] cho thay, ti 18
chlorophyll a/b c6 twong quan thudn véi ham lugng nito trong mo 1a. Ngoai ra,
su gia ting cla gia tri nay ciing lam ting cuong hiéu suat quang hop ciy trong,
tir 46 gitp lam ting sinh khéi. Két qua tim duoc trong nghién ctru ciia cac nhom

tac gia nay ciing c6 sy tuong dong v4i két qua da ghi nhan dugce trong viée ting
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1én vé sinh khdi ¢ cac cong thirc chiéu sang LED b sung so voi cong thie doi
chung (Hinh 3.6).

Nhu véy trong nghién ctru nay, WL (100% LED trang), RB91 (90% do :
10 % xanh) 1a hai cong thirc phit hop nhat cho tich lity ham luong séc t6 quang
hop cay Cuc hoa vang.
3.3.2. Tdic dpng ciia chiéu sing LED bé sung dén tich lily mét sé hop chit
thir cdp ciia cdy Cic hoa vang

Tich liiy mét so hop chat sinh hoc trén ld:

Bén canh viéc tac dong t61 thanh phﬁn diép luc, cac cong thure chiéu sang
LED bb sung khac nhau trong nghién ctru ndy ciing khang dinh c6 anh huéng
dén kha nang tich lity mot s6 hop chat thtr cap (flavonoid, phenolic) trén 14 cta

cay Cuc hoa vang (Hinh 3.9).
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Hinh 3.9: Ham lugng céc hop chét tht cap trong 14 cdy Clic hoa vang dudi

cac diéu kién chiéu sang LED b sung
chiéu sang LED bb sung

Chil thich: NT: khéng chiéu sang bé sung, RB11: chiéu sang red:blue=50:50, RB73:
chiéu sang red:blue=70:30, RB91: chiéu sing red:blue=90:10, RBF721: chiéu sing
red:blue:farred=70:20:10, WL: chiéu sang LED trang; phan tich thong ké dwoc thuc
hién theo phwong phdp phdn tich ANOVA mét chiéu va kiém dinh bang phép thir
Duncan (n=18); Trong méi biéu do, cdc chi cdi khdc nhau & trén moi cét gid tri thé
hién su khdc nhau c6 y nghia thong ké & do tin cdy 95% trong Duncan.

Trong nghién ctru nay, ham lugng flavonoid va phenolic cua 14 cay Cuc
hoa vang déu c6 xu hudng ting 1én & cac cong thirc c¢6 chiéu sang LED bd sung
so voi cong thirc NT, mic du khong c¢6 sy khac nhau cé y nghia vé mit thong
ké. Cu thé, ham lugng flavonoid dao dong tir 7,91 t61 9,97 mgRE/100 mg DW
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& cac cong thirc chiéu sang LED bo sung. Con & cong thitc NT (d6i chting) chi
dat 7,75 mgRE/100 mg DW. Tuong tu, nghién ctru nay cling ghi nhan khong
c6 su khac nhau mang y nghia théng ké vé ham lugng phenolic trong cac cong
thire chiéu sang LED b6 sung (dao dong tir 5,96 t6i 7,63 mg GAE/100 mg DW),
s0 voi & cong thirc d6i ching (dat 6,62 mg GAE/100 mg DW). Tuy nhién, chi

tiéu nay c6 xu hudng cao hon & cong thirc chiéu sang bo sung RB11 va RB73.
Tich liiy mét s6 hop chat sinh hoc trén hoa:

Két qua khao sat kha nang tich lity mot sb hop chat sinh hoc trén hoa cay

Ctic hoa vang gém flavonoid, phenolic, carotenoit duoc ghi nhan tai Hinh 3.10.
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Hinh 3.10: Ham luong mot s6 nhom hop chét thir cap trén canh hoa Cuc hoa
vang dudi cac diéu kién chiéu sang LED b sung

Chii thich: NT: khéng chiéu sang bé sung, RB11: chiéu sang red:blue=50:50, RB73:

chiéu sang red:blue=70:30, RB91: chiéu sing red:blue=90:10, RBF721: chiéu sing

red:blue:farred=70:20:10, WL: chiéu sang LED trang; phan tich thong ké dwoc thuc

hién theo phwong phdp phdn tich ANOVA mét chiéu va kiém dinh bang phép thie

Duncan (n=18); Trong méi biéu do, cdc chiv cdi khdc nhau & trén moi cét gid tri thé

hién sw khdc nhau cé y nghia théng ké & dé tin cdy 95% trong Duncan.

Két qua Hinh 3.10 cho thay, ham luong flavonoid va phenolic trén canh

hoa cua cdy Cuc hoa vang cling khong co6 su khac biét thong ké gitra cac cong
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thirc chiéu sang LED b6 sung va cong thire NT (d6i ching). O day ham luong
flavonoid va phenolic trén canh hoa ¢ 5 cong thirc chiéu sang LED b sung déu
c¢6 xu huéng giam. Cu thé, ham luong flavonoid ¢ cong thire NT dat 6,69 mg
RE/100 mg DW, con nam cong thirc chiéu sang LED bo sung déu co gid tri
ham luong thip hon va dao dong tir 5,06 - 6,32 mg RE/100 mg DW. Tuong tu,
ham lugng phenolic trén hoa ¢ cong thirc d6i chimg dat 8,55 mg GAE/100 mg
DW, con nam cong thirc chiéu sang LED bo sung c6 gia tri dao dong tir 6,55
t6i 8,25 mg GAE/100 mg DW, so v&i cong thirc dbi chimg 14 8,55 mg GAE/100
mg DW.

Ngoai ra khi phan tich hoa sinh, két qua cling cho thay, khong c6 su khac
nhau dang ké véi chi tiéu ham luong carotenoid trén canh hoa ctia cong thirc
NT véi cac cong thirc chiéu sang LED b sung, ngoai trir 2 cong thic RB73 va
RB91(Hinh 3.10R). Cu thé, ham lugng carotenoid trong canh hoa dat 273,02
mg/g DW & cong thirc RB73, va dat 191,25 mg/g DW ¢ cong thirc RBI1. Trong
khi do, gia tri nay chi dao dong tur 132,51 - 172,65 mg/g DW & cong thuc NT

cling nhu cac cong thirc chiéu sang bo sung con lai.

Céc nghién ctru trude day trén cdy trong ho Cuc chi ra rang, mau sac hoa
dugc quyét dinh chi yéu thong qua ham luong carotenoid tong sb trén hoa [67],
[68]. Trong nghién clru nay, viéc quan sat bang mat thuong khong nhéan thay
c6 su khac biét vé mau sic hoa ctia cay Cac hoa vang trong cac cong thirc chiéu
sang LED b6 sung so véi cong thire NT (Hinh 3.71) mic du ham lugng mot sb

sac to dugc ghi nhan c6 sy tang 1én & mot s6 cong thuc thi nghiém.

Véi cac két qua phan tich néu trén, cong thirc chiéu sang bo sung RB73
1a cong thirc phit hop cho sinh trudng, phat trién va kha ning tich liy flavonoid
va phenolic ¢ 14 cay Clc hoa vang. Trong khi do, 2 cong thirc RB73 va RB91

thich hop cho viéc tich liiy carotenoid ¢ canh hoa Cuc hoa vang.
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KET LUAN VA KIEN NGHI
1. Két luan

- P danh gia va lya chon duoc mot sd diéu kién phu hop va hiéu qua
trong nhan gidng in vittro cay Clc hoa vang phuc vy san xuét, bao gdm viéc sir
dung chiéu sang LED trang 2000 lux, méi truong nhan nhanh chéi MS30 bo
sung thém t6 hop BAP ndng d6 0,4 mg/L véi kinetin néng d6 0,1 mg/L, moi
truong tao ré 5 MS bd sung duong sucrose nong do 30 g/L, dung vermiculite

+ perlite 1am gid thé ra ngdi cay ;

- Panh gia va Iia chon duoc cac cong thire chiéu sang LED b sung déu
c6 tac dung tang s6 10ng than, ting sinh khéi ciy. Trong d6, cong thirc co ti 16
pho chiéu sang 1a 70% anh sang do : 30% anh sang xanh (RB73) thé hién tinh
rru viét va hiéu qua. Cac cong thirc c6 ti 18 phd chiéu sang 70% anh sang do :
20% é&nh sang xanh : 10% anh sang dé xa (RB721), 50% éanh sang dé : 50%
anh sang xanh (RB11), 100% anh sang LED tring (WL) déu c6 tac dung ting
nang suat hoa, dic biét & cong thirc RBF721.

- Két qua phan tich cho thdy, chiéu sang LED bd sung it c6 tac dong toi
cac chi tiéu sinh 1y sinh héa trong cdy Cuc hoa vang (thé hién & chla va chlb
khong khac biét giira sau cong thic). Thém vao d6, chiéu sang LED bo sung
cling khong c6 anh hudng 16m 61 tich lily flavonoid, phenolic & 1a va hoa.

2. Kién nghi

Tiép tuc toi wu va hoan thién ché do chiéu sang LED bb sung giup ting

cuong nang suat va ham luong cac hoat chat sinh hoc trong cay Cuc hoa vang

(Chrysanthemum indicum L.).
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1. Gidri thifu

Ciy cic hoa vang {C’.l'i.lymn:hem:.rm indicum L.) oo nhl:u tac dl,mg duge ly nhu: khang khusn,
chong oxy hod... Loai ca} niy co tiém nang dé phnt trién nhur nguon thudc 1.'LT thao dwge [1]. Hign
nay, cic hoa vang chii yeu dLn;n: nhan gmngI dira vio cac ]:lhm:rng phip truyén Ii'mng {gidm hom
rhung gua thin ngum v doan canh} v hé s nl'mn giong thip, chat Iu1;mg cily giong khl:rng dong
deu, phy thuie nhiéu \'au thin vu, dl:mg thiri tiém n nguy co liy nhiém ngudn bénh va diic bict la
hién twgng thodi hoa gmng. Dicu n.n:,' din dén ting chi phi va giam hi¢u qua san xudt v ngum
nong din [2]. K¥ thuit nudi cay mu thyc 1.-at dge xem 13 giai |JJ'.I.EFI higu qua dl: khic phuc cic
hun ché cua phl.mng phap nhan gll:mg truyen thong, dung thii co thé tao ra su lm:mg lém cay
gu:rng vl dl;r dcng déu cao tir mqt nguun chl;rn lpc ban diu. Ngoai ra, nhin giong cic thing qua
nudi cay md con giap tao ra nguon ciy g:ung sach bénh va gwm thicu kha néng thodi hoa giong
[3] - [5] Do va:.- pth:mg phap nay di dLTr,n: img |:l1,mg rong rii va thanh cung trong vige g0 cay
con trén cic gu:lng cic phuc Vi san xuat & quy mé v:ung nghiép tai nhiéu quoc g trén thé gll:n
Tuy nhién, qua trinh nh.an gll:mg in vitro loai cay nay cung gap khong it tror ngai b phan (g
khac nhau g;n.m cac BIDHE cic nguyén ]:u;u dung trong nudi cay.

Gan déy, mit so thanh Emg trong nudi ca} in vitre cic hoa vang di duge cong bo trén the
gidi. Cu thé, Zafarullah va cong sy [6] di ticn h.anh danh gia tac dl;mg cia to hop cic chat dicu
hoa sinh tn.ﬂ:rng khm: nhan ti cac giai doan nudi ca} in vitro cay CLI.E hoa vnng va di lya chon
duge mai tnromg téi wu cho Eum img tao da chii va mbi tn.n:rngra ré. Alsoufi va cqng sur[1] did
sit dung dot than cé chim mam ngu dé “"{ :lung quy trinh nhan glong in vitre ciy cic hoa vang
va dd hm t'h':,'un drgre midi Ian:mg tao da choi, mdi I:n.n:rng ra ré thich hgp. O Vigt Nam, Phan Xuin
Huyen va |:'|;|ng sir [7] da tien hanh thir nghiém cac chat dicu hua sinh Irl.n:mg trong vig¢c nhan
nhanh, tao ré va tao |:'mr ciic hoa vang in vitro. Tu:,' nhu.-n hé s6 nhin gu:lnlg oic hoa vang trong
nghu:n ciru niy con rat Iha]:l quy I:n.nh nhin ang ciin tép tye nghu:n ciru toi wu va hoan thign de
co the ap dung trong tao nguon ging nudi ciy mé phul:' v san xuwit & mrdc ta trong thii gian toi.

'C'm: nghién cim trurdc d.a} cho Ii'm:,' anh sang la }':u to co anh hm:rng lom tai higu gua nhin
gu:rng in vitro cia nhicu doi th;mg ca} 1:n|:|ng trong do co cay thude chi cic [C’h}}umfhemum} [5]

[IEI'] Mac di vay, cac nghién ciu Ve cmmg di chicu sang trén ciy cuc hoa vang vin chua der,n:
tu.-p ciin va danh gm Tn:lng ngh:l:n o nav chiing t6i tiep tyc toi vy mot 50 diéu kién veé dnh
s.a.ng t'ung nhir cic yeu to moi I::m:rng nudi cay nhim nang cao hi¢u qua nhin nhnnh in vitro ciy
Cl.l: hea ving tai Viét Nam. Thém vio do, cic yéu to lién quan toi kha ning ra ré, chat ]l.rqmg ciy
gu:rng ciing nhur gla thé ra ngm ciing dwge khao sat va lya chon. Bt qua nghll:n ciru ndy s& b
sung thing tin g:a tri cho viéc hodn thién va img tlun,-g quy trinh nhan gll:rng cay cic hoa vang
rhung qua nuii cay md phl,u: v cic hudng nghién ciru tiép theo ciing nhur img :lung trong san
xuat loai cay duroe I:u:u nay O N ta.

2. Vit ligu va phuong phip nghién ciu
2.1, Vit ligu nghién ciru

Cay cic hoa vang (Chrysanthemum indicum L.) sach bénh dirge hru gif® in vitro tai phong
Cong nghe t¢ bio thuc vit — Vién Cong nghé sinh hoc — Vién Han lam Khoa hoc va Céng nghé
Vigt Nam.

Moi truimg Murashige and Skoog pH = 5,8 (MS) [11] va cac chﬁt_djéu hoa sinh tnromg dre
sir dung trong chudn bj méi tnrémg nudi cdy trong nghién ci nay dé t6i wu cic dicu kién nhin
nhanh in vifre cdy cic hoa vang.

2.2, Phiromg phdp nghién cirm
2.2.1. Bnh gid anh hiimg ciia ciimg dg chiéu sdng

B¢ danh gid anh hwang cua cuong d chicu sang dén sinh tnromg coa cic cl'_u%ri clic hoa vang in

vitro, hé thong dén LED tring vdi cic cuémg dd chiéu sing khic nhau bao gom 500 hux (CT1);

higp s nu edu, v dii Epnnil: fenamne. edu.va
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1000 hax (CT2y; 2000 e (CT3); 3000 lux (CT4) va 4000 lux {CT35) h.mng img vai cac mit do
chicu sang khac nhau (Bang 1) dm:n: thict lnp tai phong Cong nghé t¢ bio thyc vat. Cac doan
mu.nghm dat thin (1.5 cm) duroc cavh‘cnmm trrimg M5 bo sung 30 g/l sucrose va dit dudi |:'m:
cuomg do chicu sang khic nh.nu a EIJ'.III:IZ dg 24 °C + 1-2 °C, quang chu kv 16 gid aang."ﬂ gidr 1.
Cac chi tigu thl:-u dii hau gom 50 dot trung binh, chicu cao choi va dm:rng kinh choi s& duge thu
thap sau 2 tudn nudi cdy.

2.2.2. Lwa chon mai treedmg nhdn nhanh chai in vitro

Nhiing dot thin ciy cic hoa vang in vitro dugc cay trén moi truomg MS [11], pH 5.8 6 chia
30 g/L sucrose, 8 g."La.ga:xabnsung cic th h'.',)'pﬂ ﬂ4 mg.l'LIEi-—btnzv]ammnpunn: (BAP)yval -
0, 1 mg/L kinetin [Bang 2} Mm cong thirc mai trong dwoc thir nghll:m voi 3 lan lip trén 25-27
miu. Sau 30 ngiy nuéi cay, 5o hrgng choi/miu, higu suat choifmau duge thu thip va dinh gia.

2.2.3. Xac dinh mai triromg tao FE i vitro

Cic choi in vitro dong déu vé chieu cao 1,5 cm va oo 1-2 cp la/choi duge cay lén cic mai
tnromg ra ré (Bang 3). Moi t'nngthrl:'mmmmng duqrv:thl.rnghu:m v 3 lin Iiptnrn 16 mau choi
ngon in vitro. San 4 va 6 ngay nudi cay, kha nang tgo ré cia cic chéi cic hoa ving in vitro trén
cdc cong ﬂ'u:v: :muu trm:rng khac nhau dm:rn: xic dinh théng qua mét s0 chi tiéu theo ddi gom ti 1
chidi tao ré (%), so refchol, chieu dii ré.

2.2.4. Lwa chon gia thé ra cdy cic hoa vang in vitro

Mhiing r:a':.r cic hoa vang in vitre cao khu&ng 3 cm va c6 ré hoan chinh duge ra ng:Eli trén cac
hon hgp g:a the khic nhau (Bang 4). Méi cong thirc méi trrémg duge thir nghigm vai 3 lan Iﬁp
trén 25 mau. Céc cnng I‘J'.ILL'I:' thi nghi¢m dwgc dit trong 1:|l.||:|ng sinh tnromg 28 C, chu ky chll:u

sing 16 gic r.ang-"ﬂ g toi va theo ddi sinh Ian:mg trong 40 ngay thong qua cac chi tiéu ti Ig ru:nng
(%), s0 la mdn, chicu cao ciy (cm), chicu dai bé ré (cm).

2.2.5. Ba tri thi nghiém va phdn tich ket qua

Pricu kién nndi cdy in vitro: Cac thi nghi¢m trong n.gh:l:n ciru duge dit trong phong nudi |:'£'|1.r

cd cuomg dr,r chi¢u Enng 20000 lux (ngoai trir thi nghll:m vé cuong d dnh sdng), thivi gian chiéu
sang 16 gior sang/8 g0 to1 o nhigt do 24 — 25 °C va do am khl:rng khi 75 - 85%.

56 lidu dirge thu thap va xir ly hing churomg trinh Excel va phan mém SPSS phién ban 22. l:}'i
Anh hirémg ciia cic nhén t6 thi nghiém duge kiem chimg béng phén tich ANOVA ml;lt nhan t,
kiém tra syr sai khic bang Ducan’s test, L8 Dy 4, gid tri the hién trong bang két qua la gm tri trung
blnh + dé léch chuidn. Cac chif cai theo san trong cung mit cft the hién sy sai khac co y nghia
lhung ké vin =005,

3. Két qui vi thao luin
3.1, Anh Irdng cia ceromg di dnh sdng tdi sinh tricomg cdy cie hoa vang in vitro

Tn:lng nudi ci}' in vifro, anh sing durge xem la mit yeu to quan trong anh huang true ticp dén
hé s6 nhin va chat hrgmg cua ciy con [E] [10]. Trén cuc {C’hajrmmﬁemum man_;l'hfu.rmh miit 6
nghién ciru di chi ra anh hwéng cia chat lm:rn% inh sing dén qud trinh nhin glnng in vitro [1.'-!]
[13]). Theo do, nghl:n ciru sir dung dén LED ket hop xanh : do : d6 xa vdi cuomg dd chiéu sing
40 pmol m™ 57" 1a didu kién thich hop cho qua trinh tai sinh chéi Chrysanthemmum morifolium
[13]. Mghien cim trén Clrysanthemum = grﬂndlﬂmm ‘Polka’ cing chi ra dnh Enng da pho
{fluorescent lamp) phi hop cho su phat trien ctia chdi in virro [14). Trong nghu:n cinu nay, ching
toi sur dung den LED tring o cic cm:mg dé chicu sing khac nhau dé danh gid sy anh huromg v.':u.n
dicu kién thi nghll:m dén sinh Ian:mg va hinh thai ciia chdi ciic hoa vang in vitro. Sy ﬂ.‘lE} ddi ve
hinh thai chai chl ghl nhin & cuémg d¢ chiéu sing thap 500 lux (hrong img médt d§ chicu s.a.ng
£02 pmol.m™ sy va khong xay ra & cac cuong dd chizu sing trén 1000 lux (Hinh 1). So dot va

fip st . eda, v 412 Ervaeil s fna . edu v
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chicu cao I:'h.l.:ll thap nhit & cuémg 45 chicu sang 1000 hux (16,04 pmol.m™s™'). Khi ting cuimg 4
chicu sing, 50 dot vi chieu cao choi ting lén, tuy nhién -:hung toi khong ghi nhin sy khic bigt
ding ké giffa cac cong thire. Chicu cao lon nhat cia chéi cic in vitre duge ghl nhin & cuwomg 4o
2000 lux (32,07 pmnlm & }dst deén 4,27 cm (Bang 1). Ket qua nay tuong dnng v nghién cim
cua Andelika va cong sur trén ciy cic [13]. Ngoai ra, khung cd sir khac biét ve dl.nm_g kinh choi
giita cac cwong d§ chicu sing 1000-4000 lux. Do vy, s dung d:n LJ:I.}| tring viri cuomg d
chicu sang 2000 lux I:tm:rng duomg mat dg chicu sang 32,07 pmol. m~.s") li thich hop cho sinh
l:l.n:mg cua choi cic hoa vang in vifro. ﬂs'l.r ciing la nghl:n ciru dau tién dunh gid anh huong cua
cuémg dé dnh sang toi hiéu qua nhan giéng in vitro cia ciy cic hoa vang.

Bang 1. Anh herdorg et curdmg 36 chidhe sdng dén simh raeimg cdy ede hoa wng in vitm o 12 mgdy mudi edy

Chng Cudmg A chisn Mt dd chicu sang Sii alisl irumg Chitu can Briririeg kinb
thire siing (lux) {pmol.m™5™) binh {(dét/mdiu) el (em) chili (mm)
Tl S 02 5034127 1,68 = 089" 0,9% +4,15"
T2 100 16, 0 581 £ 1,300 258 £ 0,67 1,04 £ 0, 19"
T3 2008 107 733+ 1,01" 4,27 + 2 00% 1,22 + 024"
T4 000 4511 Tad 1 050 3,37+ 1,00 1,25 £ 018"
TS 00 G4, 1% 725 + () 52" 330+ 0,01 1,24 + 008"

Chui thich: Cde chir cdi theo sau tromy g mit it thé hign sir soi khde oo 7 nghia tharg ké vai a = 0,05

Hinh 1. Chdd et hoa whing fn vitre sink frndmg died ede codng 85 chide sdng sau 12 agdy nudi edy

3.2 Anh hwong cua chitt dicu hoa sink tricong dén hidu gua nhan nhanh chai ciy cic hoa
vang in vifre
Biing . Anh hudng ciia chdt didu hoa sink tring dén khd rning nhdn da chii ciha Ciic hoa ving in vitro
sari A0 sgpdy il cdy

Cing thire Thinh phiin mal treimg Si lwgng chi  Chidu cao chili

{chisl/mdiu) {em)
SM 1 M5 1,00 + 0007 332 =025
SM2 MS + 0.4 mg/L BAP 536+ 1 06" 0,77 + 0,04
Sh3 MS + 0,2 mg/L BAP + 0,1 mg/L kinetin 533+ 16T 0.71 0 10°
Sh4 M5 + 0.4 mg/L BAP + 0,1 mg/L kinetin 951 + 132 083 +0,19°
SMS MS + 0,2 mg/L BAP 197+ [ 42° 219+ 052°

Chii thich: Cde chif edi theo sau trong cing mdt efr the hidn sir sai khde ed § nghia thing ké wii a = 0,05
D61 v cay thude chi Cic (Cheysanthemum), nhicn nghién ciu chi ra vai tro thic day kha
ning nl'mn choi in vitro cua BAP khi duge sir dung don le trong mdi trnimg hodic cing w:n SIT o
miit & nung do thap cua kinetin hum:' I-naphthalencacetic acid (N d'...-’l.} [6]. [7]. [15]. T3 ang n-:ung da
BAP trong méi I:n.mng lam ting 56 lugng choi, tuy nhién sir dung nl:rng dd BAP cao trén 0.5 mg/L
giy anh hm:rng dén chat lugng choi [6], [15]. Trong nghién cir nay, chimg t6i nhan thay sic dung
BAP & nong dé thip di tic déng dén khn ning nhin nhanh choi ELI.l: hoa xang in vitro. E'u the, o
cang thirc khing s n:h.mg chat diéu tict sinh uul:mg {SM1), hé s0 nhin choi la thap nhat, chi dat
trung binh 1 choi/mdu cay, chicu cao chii dat gm tri lém nhat 3,22 cm {H-.mg 2). Ngodi ra, todn bg
céc choi EI.II:' hoa ving trén mai 1:|1mn_g SM1 co hién trgng phut sinh re ]'EI: nhanh (Hinh 2). Vige
phat sinh ré cung dm;n:: gh:l nhin doi véi cong thie SM3 o bo sung nnng da lhnp BAP (0,2
mg/L). Hé 50 nhan chdi cic hoa vang ting nhanh 1.& 6 bien ding lom o cic to hgp chat dicu haa
sinh triromg durore thar ngh::m {H-.ang '-"} Trong dé, s0 choi trung binh dat cao nhat (9,51 choi/miu
cay) trén méi tnrémg SM4 va thip nhat (3,97 chéi/mdu cay) & mbi tnrémg SMS. Trén cong thire
SM3, s0 lugng choi dat thip hon so vai trén méi truimg SM4, chi dat 5,33 choi. Két qua nay
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tuong dong vai nghicn ciru cua Nguyén Vin Viét va cong sy trén C. indicum [15], trong do, 16
hop 0.3 mg/L. BAP va 0 2 mglL kinetin tao ra chm to, khoe véi s choi dat 3,38. Trén méi truo‘ng
su dung don lé BAP, 56 choi chi dat 3.97 khi nong dé BAP 1a 0.2 mg/L va tﬁng Ién 5,36 choi khi
nong d BAP tang 1én 0.4 mg/L. Nghién ciru cua Zafarullah ciing chi ra két qua tuong ty khi sir
dung BAP ¢ nong do 05 mg/L [6]). Nhur vay, sur dung dong thai BAP va kinetin la thich hgp dé
nhan nhanh chéi ciic hoa vang in vitro c6 chat lugng tot.

Hinh 2. Cde mdu da chdi clic hoa ving in vitro trén cde didu kidn mdi rudmg sau 30 ngdy nudi cdy

3.3. Anh huwong cua tIu'mllplu;n méitnn'mgde‘n kha nang tao cay cic hoa vang in vitro hoan chinh
Mét so nghlcn mu doi véi nhin giong in vitro trén ctc di chi ra ring khong co su khac biét vé
kha niing ra ré cua chéi cc in vitro trén moi lrutmg MS va ¥4 MS (1], [6], [16] Dong thiri, trong
dicu kién in vitro, dudmg sucrose 13 nguon cung cap carbon chu yéu cho choi in vitro sinh mmng.
vi do dé thay d6i ham luong sucrose trong mdi truomg co thé anh huong dcn kha niing ra ré cua
chdi in vitro [17]-{ 19]. Ket qua thu duge trong nghlcn cuu nay cho thay, ham luqmg duong
sucrose trong moi triromg nuoi cav anh hucmg toi toc do ra re cua cac chéi cic hoa vang in vitro,
trong khi khong, tac déng dén s6 lugng re va chlcu da re (Bang 3). Cu thé sau - ngay trén moi
truong tai re, cong thirc R4 c6 ti 1¢ choi ra ré cao nhat dat 53,47%. Ti 1¢ ra ré & cic cong thirc
khac sir dung ¥ MS (R2 va R3) va cong (hu'c sir dung MS (Rl) Lhong co sir khac biét mang v
nghia théng kc Sau 6 ngay lhl nghlcm. chéi nuéi cay lrtn tat ca céc cong thirc thi nghlcrn dcu
cho ti 1¢ ra ré dat 100%, ti 1¢ s6 lrgng r¢ va chiéu dai ré ciing khong cé su thay doi nhicu giira 3
céng thirc nay. Sy ting kha ning ra ré ¢ cac cong thirc ¢6 ham lugng duomg cao hon co thé do ty
1¢ gitra carbohydrate va nitrogen trong moi truong ting lén [20].
Bang 3. Anh hudmg cuia thank phdn mot truomg dén kid ndng ra ré cia C. indicum in vitro sau 6 ngdy nudi cdy

Cing .. Ti 1§ ra ré Tilkraré Shlegngrisau6  Chidu dii ré
Sl Phla wild treing sau & ngdy (%) saw 6 ngiy (%) nghy (ré/miu ciy) sau 6 ngiy (cm)
R1 MS + 20 g/L sucrose 11,80 =069 100 = 0,007 6,33 =057 3472025
R2 b MS + 20 gfL sucrose 17,36 £ 486" 100 = 0,00 6,20 = 0,20 3.7720,18"
R3 % MS+ 15 /L sucrose 11,80 = 069" 100 = 0,00 6,46 = 1,03 40310.28"
R4 Y MS + 30 g/L sucrose 5347 £9,03° 100 = 0,00 6,67 031" 3,10+ 131"
‘/;MS+20yLsucn)y:?D.l 2 - ~4¢ a
RS sag/L. ladkole:3-basyrc acid 0,00  0,00° 100 = 0,00 12774124 0,80 + 0,13
Y2 MS + 20 /L sucrose + 0,1 ’ b a
Ré mg/L NAA 0,00 £ 0,00 100 = 0,00 1032 092 1,134 0,03

Chii thich: Cdc chir cdi theo sau trong cing mgt oot thé hién sw sal khde ¢6 y nghia thong ké vii a = (0,05

Hinh 3. Khd ndng pht sink ré ctia ctie hoa ving in vitro trén cde didu kign mol trudmg sas 6 ngay nudi ody
Viéc bo sung chat diéu tiét sinh truong nhom auxin nhir uldole-3-bul)'m. acd (IB A) NAA vao
modi truong nuoi ca)' mé giap ting kha ning cam img tao ré ciing nhu so lugng ré cua chéi C.

indicum [1], [6]. Ham luqng IBA bd sung vao méi trudmg cam ung tao ré cho C. indicum la khic
nhau gifra cic nghién ciru. Zafarullah va cng sy di chimg minh méi truong MS bo sung IBA 0,1
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mg/L phit hop 42 tao ré cho chdi cic in vieo [6]. Trong khi do, Alsoufi va cong sur [1] chi m rﬁng
mdi truomg ,-&MShu wngl&&lﬂmg}ldathwuquamr:canrﬂmt Theo da, trong nghién cim nay
chiing t61 d3 ticn hanh khao r.ath-:tqu.nt.wr: im vitra cic hoa vang trén rmttucmg'& M5 bbb sung

0.1 mg.l’L IBA hodc 0,1 mg/L NAA. Két qua cho thay bo sung IBA hodic NAA deu ﬁmp ting ding
ke s0 lugng ré va dat gia tri lém nhit véi 12,77 réfmiu o cong thire KBS va 10,32 rl:.l'Jmu ucnngdmc
Ré. Tuy nhién, viéc bo sung chat dicu tL:t sinh mrung lam kéo dai thén gian ra ré so véi viée Jn:.hl:mg
bo sung. Cu the |4, sau 4 ngay nudi cdy thi chéi sinh tiromg trén méd tnomg RS va R6 chora xwdt
hién re, trong khi t'h':l.'ni o cac cong thire khéc di m re [Hdng 3). Mat khac, tai cung mdt thii diém
quan sdt (6 ngiy), ré ciy cic hoa vang in vitro o hai cung thirc K5, R6 déu ngin hon nhicu {dudi
1,2 cm) 50 vl cac cn:nng thirc khiong b sung chat dicu l:|r.t sinh tnromg (Bang 3 va Hinh 3). Ngh.u:n
cini cia Zafarullah va Alsoufi déu chi ra théi gian tao ré cho chéi C. indicum in vitro 1a 4 - & tudn

[]] [-E] Thém vao do, chung £ cung ghi nhin khnngcu sur khac biét ve ti 1é song sau khi ra ciy
gu.mcac comg thirc ra re h'mgdu:u Icu;n gmﬂu: teru_Dudn d:d.aml:mnh:qu |:|1.1.n kJnhtr.t'cng

vige ing dyng quy trinh nay vio san xuat, dicu kign ré phit hop ddd v cic chdi cic hoa vang in
vitro sau 6 ngiy nudi cay la méi tnrimg % MS bo sung 30 g/l sucrose.
3.4. Anh hwomg exia thimh phan gid thé toi higu qud ra ngii ciy clic hoa vang in vitro

Biing 4. Ank hueimg cria thirh phde gif the dén sink trendong, phdr tride ctia C indicum seu 40 rpdy midi rdng

Ciing o Tilé siing 560 méi  Chidu dii rf  Chide cao ey Sinh khdi trod
thire Phisnh phin gid thé (%) (Lifcdv) {cm) {em) igfeiv)
N Pt F':‘L’;j*m";“ljl‘;f‘; zF-']:h Bd 400 4761027 1485323 T06% LET 08T =008
TN? it phit sa M0 TIHL0M 1756+67F 10MM+26T 143050
TN3  Vermiculite + perlite ti 1 1:1 100 4TE+049° D242 +525 S62+055° 093 +0,16%

Vermiculite + perlite +

Tr4 il L0 6,50 +2 600 1590+ 157 6331072 081004
peatmoss 1 1é 1:1:3

Cheid shich: Cde ohif cdd then sau trong cmg sndt ofr thed hidn su sl Khde od ¥ aghia thdng bé wit a = 0,05

Pxat bazan, ddt mim, vun xo dira, trau hun, vermiculite, perlite li nhimg gia thé dugc sir dung
pho bicn trong ra ngoi ciy con O gml doan varom wom [3], [4] [71. [II] O Viét Nam, ket qua
nghién cir ve gid the I:n:lng cdy v cic hoa vang con han che, trong do co nhom nghien i cia
P‘hun Xuin Huyen va cgng slrrda Iy chqn vun xo dira lam gia th: ra ngol cay cuc hoa wmg M
cdy mé ra ngna:l VLIOM WL, vl 1 ll; sung cao [3]. O dicu kién h'nng trot khu vy Dung I:ring Bic
B§, chiing toi tiep tyc thir nghu;m cic gid the ra cdy khic bao gom: dat phix sa phoi trgn trau hun
uJ:lh.m bo 4 hoai myc; dit phit sa khing phm tron; vermiculite phm tron perlite; vermiculite
phoi trgn perlite va peatmoss. Két qui cho thay, ti 1¢ song cia ciy in vitro trong trén gia thé
vermiculite + pl:’]']]l:t {T"'\3:| va gia the vermiculite + perlite + peatmoss (TN4) deu dat 100%,
trong khi ti I¢ niy & dicu kién dat phi sa + trau hun + phunhn:u u hoai muc (TN1) va dat phu 52
(TM2) chi dat tuong ‘mg la 80 va 44% (Bang 4} Nhur vay, hai Ium g:a the TN3 va TN4 co kha
ning tao di ﬂ'mng thodang hom so van cac loa g;la the con lai dé bj ré cay cic hoa ung in vitra co
the thich nghi va p-hut tri¢n khi ra ngm. dicu niy ciing dugc ghi nJ'mn trong nghl:n ciru tnrde day
[4]. Trong do, o cung thirc gm the phm tron vermiculite + |:|-:r||t|: ré ciy con ra I'IEIJL co kha n.i.ng
kéo dai tot hom vii chicu dai ré 1a 22,42 em. Tuy nhién, déy la cic gia thé tro vii ham ]uu'ng dinh
dudng r.aIThap dén tai sinh tnromg cua cdy cuc hoa vang o giai doan sau s& chim hon so vai gm
the nhicu dinh dudng {T"'\] vii TN2). Do viy, dé dam bao ti & s.ung cao khi ra cay cic hoa vang
in vitro, ching téi khuyen cio sir dung gid thé TN3 két hop véi viée bo sung thém dinh durdng
dang dung dich khi ciy con di thich nghi va ra li m&i nhim kich thich sinh truong cua ciy cic
hoa ving in vifro tai vuom wom
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4. Két luiin

Trong nghién ciru nay, ching téi di danh gid va lya chon dwge mét 56 diéu kién phis hop trong
quy trinh nhin giong cic hea ving in vitro phuc vy dinh hudng san xuit. Trong dé, cuimg do
chicu sing LED phi hgp trong nhén giong cic hoa vang in vitro 1a 2000 lux (vél mat do quang
32,07 pmol.m™s" ); méi tnromg thich hgp dé nhin nhanh ciy giong cic hoa in vitre 13 MS ba
sung 0,4 mg/L BAP va 0,1 mg/L kinetin, vdi hé s6 nhiin choi dat 9,51 choi sau 30 ngay nudi cay;
méi trutmg % MS bo sung 30 g/l sucrose phi hg;p de tao cdy con hoan chinh; gia the vermiculite
két hgp perlite dam bao kha nang thich nghi va song sot cao khi ra ngéi ciy cic hoa ving in vitro
trong dieu kign virom wom.
Livi cam om

Kinh phi hd trg cho nghién cim nay tir dé tai “Nghién ci ung dung tien bé céng nghé nudi
cdy mé va chiéu sing LED nhim ting cuémg sinh tnrémg, phit trién va him legng cic hoat chit
sinh hoc cioa Cic hoa vang ( Chrysanthemum indicum L.)"; M3 so dé tai: BLOOD0.0G24-26.
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PHU LUC

Bing PLO1. Tdc déng ciia chiéu sing LED b sung dén so lwong va kich thwdc

hoa cua cdy Cuc hoa vang

Cong S6 luong nu S6 luong hoa Puong kinh Khoi lwong Khoi lwong
thirc (ny) (hoa) hoa (hoa) hoa tuoi (g) hoa kho (g)

NT 96,72 +£22,06* | 232,44 +21,50¢ | 19,27 +£0,28% | 66,97 + 6,97 9,24 +£0,73*

RB11 70,19 +22,85% | 145,06 +20,07% | 18,84 + 0,20 | 62,96 +8,51* | 10,53 +1,55®

RB73 93,39+ 10,09* | 84,78 +£13,52* | 20,85+0,26° | 51,19 +8,99* 7,47+ 1,41°

RB91 41,76 £ 10,45* | 126,94 + 14,48 | 20,54 +0,31° | 61,03 +7,47* 9,34 £ 1,27

RBF721 | 37,94+5,78" | 207,88 + 19,84 | 19,78 +0,29% | 78,44 + 10,06 | 14,97 +1,58°

WL 46,69 + 7,47* | 162,75 +22,804 | 18,47 +0,27* | 59,34 +7,22* | 11,72+ 1,25%

Chii thich: NT- khéng chiéu sang bo sung; RBI1- chiéu sing red:blue=50:50; RB73- chiéu sing
red:blue=70:30; RB9I- chiéu sang red:blue=90:10; RBF721- chiéu sang
red:blue:farred=70:20:10; WL- chiéu sing LED trdng; phdn tich thong ké dwoc thuc hién theo
phirong phdp phan tich ANOVA mét chiéu va kiém dinh bang phép thir Duncan (n=18); Trong moi
cot gid tri, cdc chit cdi khac nhau thé hién sy khdc biét c6 ¥y nghia o p<0,05.

Bing PL02. Tdc dpng ciia chiéu sing LED bé sung dén thanh phan sic té trén ld

cua cdy Cuc hoa vang

Cong thirc Chl etl u(;f/g la Chl lt) u(::s/ gla Ti 16 chl a/b Chl ti,r:ir sof)i)(ug/ g
NT 20,55 + 1,202 9,17+0,71° 2,29 +£ 0,052 29,71 + 1,902
RBI11 20,11 +1,10? 8,50 +£0,63% 2,41 +£0,042 28,60 £ 1,712
RB73 21,77 £ 0,95* 9,27 +0,40° 2,34 +£0,042 31,03 £1,332
RBI1 21,98 + 1,032 9,41 +0,53° 2,37 £ 0,042 31,38 £1,56%
RBF721 21,11 £ 0,76* 8,64 + 0,45° 2,47 +£ 0,042 29,74 +£ 1,212
WL 22,50+ 0,87¢ 8,44 £ 0,47° 2,77 £0,16* 30,93 £1,192

Chii thich: NT- khéng chiéu sing bé sung; RBI1- chiéu sing red:blue=50:50; RB73- chiéu sing
red:blue=70:30;  RB91-  chiéu  sing  red:blue=90:10;  RBF72I-  chiéu  sdng
red:blue:farred=70:20:10; WL- chiéu sang LED trang; phdn tich thong ké dwoc thuc hién theo
phirong phdp phan tich ANOVA mét chiéu va kiém dinh bang phép thir Duncan (n=18); Trong moi
cot gia tri, cdc chir cdi khdc nhau thé hién sw khdc biét co y nghia ¢ p<0,05.



thie cdp trong ld ciia Ciic hoa vang

Bing PL03. Tdc dong ciia chiéu sing LED bé sung dén tich liiy mét s6 hop chit

Cong thitc Flavonoid trén la (mgRE/100 Phenolic trén la (mg GAE/100
mg DW) mg DW)

NT 7,75 +£0,36° 6,62 + 0,982
RBI11 7,91 £ 0,832 7,63 +0,95°
RB73 9,97+ 1,78 7,15 +0,58?
RB91 8,83 £ 0,822 5,96 +£0,312
RBF721 9,71 £ 1,09° 6,55+0,37°
WL 9,60 + 0,87° 6,12+0,41°

Chii thich: NT- khéng chiéu sang bé sung; RBI1- chiéu sing red:blue=50:50; RB73- chiéu sing
red:blue=70:30; RBY9I- chiéu sang red:blue=90:10; RBF721- chiéu sang
red:blue:farred=70:20:10; WL- chiéu sing LED trang; phdn tich thong ké dwoc thuc hién theo
phirong phdp phdn tich ANOVA mét chiéu va kiém dinh bang phép thir Duncan (n=18); Trong moi
cot gia tri, cdc chir cdi khac nhau thé hién sw khdc biét c6 y nghia ¢ p<0,05.

Bing PL04. Tdc déng ciia chiéu sing LED bé sung dén tich liiy mét s6 hop chit

thie cdp trong hoa ciia Clic hoa vang

Cong thite Flavonoid trén hoa Phenolic trén hoa (mg Carotenoid trén hoa
(mgRE/100 mg DW) GAE/100 mg DW) (mg/g DW)

NT 6,69 + 0,382 8,55+ 0,332 172,65+ 15,99°
RBI11 6,03 £ 0,272 6,55 £0,53* 154,76 + 15,832
RB73 6,32 +0,30° 7,15+ 0,522 273,02 £29,18°
RBI1 5,06 £ 0,30° 6,84 +£ 0,792 191,25+ 19,872

RBF721 5,78 £0,70° 8,25+ 0,582 132,51 +£ 6,292

WL 5,43 £0,30° 6,78 + 0,56 162,65 + 14,722

Chit thich: NT- khéng chiéu sang bo sung; RBI1- chiéu sang red:blue=50:50; RB73- chiéu sing
red:blue=70:30;  RB9I-  chiéu  sing  red:blue=90:10;  RBF721-  chiéu  sdng
red:blue:farred=70:20:10; WL- chiéu sing LED trdng; phdn tich thong ké dwoc thuc hién theo
phirong phdp phdn tich ANOVA mét chiéu va kiém dinh bang phép thir Duncan (n=18); Trong moi
cot gid tri, cdc chir cdi khac nhau thé hién su khdc biét c6 ¥y nghia ¢ p<0,05.





