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TOM TAT

Anh sang |a ngén ning lrong chinh trong quangop cia cay tﬁng Tuy nhién, anh sang
dén hynh quang la ngin 4nh sang chinh trong cac phong nugi md € bao thrc vat hién tai;
do d6 gia thanh ¢a cay tbng cao vi nGda tiéu thu mot lugng I6n dién nang. Vi \ay, trong
nghién &u nay, ching téidanh gidanh hrong aia viéc tiét kiém ning hrong anh sangdén
compact hgnh quang) I&n kh ning ting tuwéng va phat tdn cia Chrysanthemumand
Cymbidiumdé tim ra ¢ théng tiét kiém nang lrong thay tié cho K& thong chéu sang trugn
thong. Két qua thuduoc cho thy dén cé clira nhéu tiado (dén compact 1o, dén compact 1U
tring vadén compact 3U) phuolp cho & phat trén aia cay fon dén chira nhéu tia xanh ¢én
compact 1U mau xanh la cay). Troad, dén compact 3U phuolp cho s hinh thanh chi cua
Cuc ding nhr hé sd nhan PLB va kéi luong troi cua PLBDia lan.bén compact 1U ing phu
hop cho s hinh thanh & cia @& cic vadia lan déing nhr sy ting trong aza cay con khi ting
ngoai won wom. Vi Vay, thay vi & dung ke thng chiéu sang trugn thdng @én neon), chang ta
nén s dung dén compact, khdng ¢hiét kim ring hrong ma con thiaday sy ting trong dia
cay tibng 6t hon.

T khéa: anh sang, cuc, compagta lan, sinh wréng.

1. GIOI THI EU

Vi nhan gbng thrc vat hign naydangduoc thyc hién tai rat nhiéu cac won wom cay va
phong thi ngkim cong ngh sinh ke l6n nho trén te giai. O céac phong nu0|ay mod throng
mai nay, ngén anh ~sang i xa duoc dung pld bién nhit cho vi nhan ding la dén hynh
quang. Mic du mét sd dén hynh quang thichdp cho s ting tnrong dia thyc vat nhung tt ca
dén hynh quang nayéu ta nhét, dodé phii tiéu tn thém nét phin dién ning dé lam giam
nhiét do do cacdén gay ra. Hin nay,dién ning dang la ¥in dé hét stc birc thiét, sy thiéu hut
dién mang anh hreng ft lon dén doi song con ngoi. Trudc tinh hinhdd, ar phéat trén ngun
birc xa hi¢u qua hon ar dung trong cac phong nuohyg mo k3 tiét kiem duoc ngLﬁn dién ning
ddng thyi mang hi ngudn loi dang K dé giam chi phi n xut trong vi nhan gﬁng [1]. Chinh vi
vay, nghién &u dangduoc quan tam trongnh wrc &nh sang nhaad cho cay #ng la timdugc
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nguwn anh sang c6 éhlugng anh séang cao, tiéuytdién ning it. Nhéu loai dén khac nhada
duoc tp trung nghién &u Vi nhiéu két qua kha quan [2, 3, 4]. Tuy nhién, 40dén hgnh quang
van dangduogc sr dung pro bién nHit. Bén hynh quang cé haiahg ladén hynh quangong
phing vaden hgnh quang compact. ¥éc day den compact iiwoc st dung trong nuoi &y mo
thuc vat, nhung @n day da c6 nhtu nghién éu tap trung vao & dung laai den nay. Nguyén
nhan 1a do né co &irtho cao va tt kiém dugc dién nang. Mot sd nghién ¢u daung ding thanh
cong lai bongdén nay trong vi nhan gig Wi mot s dbi teong nhr: Hoa chuéng, Khoai tay
[1], Dau tay,bia lan, Lily [5].

Thuc vat |& lodi At nhay cam voi nh sang, @i loai 5 c6 ndt phd anh sang 4p thu khéac
nhau. Vi @y trong nghién gu nay, ching téi trinh banh hrong aia mbt sb ngwdn anh sang
nhan #o (dén neondén compact 1U xanh |4 ca§en compact 1W6, dén compact 1U ing,
dén compact 3U) lén khning sinh toréng va phat tdn caa caybia lan Cymbidiumspp.) va
cay hoa CucChrysanthemurapp.).

2. VAT LI EU VA PHUONG PHAP
2.1. Hé théng anh sang

Dbén chéu sangduoc ar dung trong thi ngtéim |& cac lai dén tiét kiém dién ning co chit
lwong cao do céng ty Bondgn phich néc Rang Bong @n xuit, bao gm: dén neon (N) (Hinh
1la),dén compact 3U (3U) (Hinh 1bjJén compact 1U mau xanh la cay (GU) (Hinh Hén
compact 1Uié (RU) (Hinh 1d)dén compact 1U ing (WU) (Hinh 1e).

2.2. Ngibn méu thwc vat nudi ciy
2.2.1. Miu azy hoa Cuc

Cacdbt than cay Cudn vitro c6 chéu cao 1 — 1,5 crdwoc diing lam nguyéndis cho thi
nghiém khao sat kla nang nhan chi.

CAc cldi cay Cucin vitro ¢ CNhEu cao 3 — 4 cmiugc dung lam nguyéndu cho thi
nghiém khao sat kia nang hinh thanhé:

Cacdbt than va cac @i Culc duoc cy lén mdi taong thach trong tng vadat dudi cac

didu kién anh sang khac nhaié khio satanh hrong aia cac ngbn anh sang nayt s sinh
truong, phat tén cia cay hoa Cuc.

2.2.2. Miu iy Dia lan

Cac PLB (Protocorm-like bodyia lan gbng “Tim ht” in vitro cé ki lwong troi trung
binh khaing 75 mgduoc cit déi theo chéu doc saud6 dem nudi @y trén méi teong nhan PLB
va duoc dat dudi cacdiéu kién chiéu sang khac nhaidé khio satanh hrong aia cac ngén anh
sang naydi kha nang ting treong aia PLB.

Céc chi Dia lan thudugc saudd s duge chuyén vao méi teong ra & vadit dudi cacdiéu
kién anh sang khac nhad khao satinh hréng aia cac ngbin sang naydi kha ning hinh thanh
cay con hoan dhh.

2.3. M6i trwdng nubi cy
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M6i truong nhan cbi cay hoa Cuc: mdi tiong MS [6] ¢6 b sung 0,5 mg/l BA, 0,2 mg/l
NAA, 20 g/l sucrose va 8 g/l agar, pH =5,8.

M6i truong ra & cay hoa Cuc: mdiwong 1/2MS c6 B sung 0,4 mg/l NAA, 20 g/l sucrose,
0,2 mg/l than hat tinh va 8 g/l agar, pH = 5,8.

M6i truong nhan PLBDia lan: méi teong MS cé b sung 2 mg/l BA, 0,5 mg/l NAA,
30 g/l sucrose, 20 % (v/vidc dra, 1 g/l than hat tinh va 8 g/l agar, pH = 5,8.

M6i truong ra & Dia lan: méi teong MS ¢6 b sung 0,5 mg/l BA, 0,5 mg/l NAA, 25 g/l
sucrose, 10 % (v/v)udc dra, 1 g/l than hat tinh va 8 g/l agar, pH = 5,8.

S

Hinh 1.Anh hrong aia mt sb ngubn anh sang nhaad dén kha ning sinh teong va phat tén aia cay
bia lan va cay hoa Cua. bén neon (N)b. Bén compact 3U (3U). bén compact 1U mau xanh la cay
(GU); d. Bén compact 1U mado (RU): e.bén compact 1U mauding (WU); fy, f,, fs, fa, fs. Sy phat trén
cua cay hoa Cucubi cacden GU, RU, WU, 3U, N (theo thty tir trai qua phi).
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2.4.Piéu kign thi nghiém

Tat ca cac thi nhgm dugc tién hanhg cacdiéu kign: thoi gian chéu sang la 16 gingay;
cuongdo chieu sang la 2.500 lux; ngtidé phong sang 25 + 2 °@Gm do trung binh 75 — 80 %.

Cac $ lieu thuduoc trong nghiéneu nayduoc xir |i bang phin mém SPSS 16.04i phép
thtr Duncano = 0,05 [7].

3. KET QUA VA THAO LUAN

3.1.Anh hwéng aia chit lwgng anh sang i cac laai dén khac nhau 1én g hinh thanh chbi
cia cay Cuc va g hinh thanh PLB cia cayPia lan

Bang 1.1.Anh hrong aia cac ngbin khac anh sang khac nhau l@érhsnh thanh cbi Cuc.

Chi tiéu theo dbi Chiégcfﬁ)o cay Sh chbi Kh ‘iih'gf‘{gqgg;“’“i
N 4,2ef 2,6e 110,8bc
GU 3,9f* 2,8de 82,9de
Ngudn sang RU 4,6d 4,0ab 78,2e
wu 5,1ab 3,9bc 95,1cd
3U 4,9bc 3,4cd 121,2ab

Ghi chi *Céc chr cai khac nhau (a, b...) trong cungeot biéu thi sr khac bét cé y nghia thhng kéo
a = 0,05 (Duncan’s test).

Déi voi cay Cuc, cacdt qua cho thiy chit luong &nh sang cénh hrong dén dét than Cuc.
D6t than Cualit dudi cacdén N vadén GU khdng nin thiy cé sr khac bét nhiéu vé chiéu cao
cay va 8 choi. Dudi cacdén RU, WU va 3U cliu cao chi va $ chdi thu dugc cao lvn hin so
v6i cacdén khacbiéu nay co th giai thich 1a do cac ld dén RU, WU va 3U c6 thanh pih anh
sangdo nhiéu, conden N vadén GU c6 thanh gim anh sang ahyéu 1a xanh 14 cay néni lsay
phan xa lai, do d6, lrgng &nh sang ma cayim thy khéng nhtu. Do d6, khi xét ¥ hé sb nhan
chdi, chiing t6i n#n thiy 3 loai d&n RU, WU va 3U c6é Bu qui nhit. Chiéu cao cay thdwoc ¢
dén WUdat cao lon so \6i dén RU va 3U, niing $ chdi thu dugc & dén RU hi cao ton so \bi
2 loai d&n WU va 3U. Trong khitd, khji lugng troi thu duoc ¢ 3 loai dén nay 4i c6 sar khéac
biét 16n. Khdi lwong troi dat cao nlat 1a & dén 3U. Tr cac Kt qua thu duoc c6 thé thiy rang, ¢
dén 3U nic du chéu cao cay vadschdi thu dugc 14 khdng cao rit, nhung khbi luong troi coa
chdi thu dugc cao lin dang K so Wi cac laii dén khacbiéu nay c6 ngta lag dén 3U thi cac
chdi Cuc thuduoc co chit lugng cao nht (Bang 1.1).0 dén N, kibi luong troi chdi thu duoc
ciing kha cao, tuy nhiéndduong chbi thu duoc lai thdp, dodé hidu qua nhan gong khong cao.
Tir cac Kt qua thu duoc o tat ca cac ch tiéu, ta n#in thly cac niu ciy dat dusi dén 3U co 8
phét trén ot nhat (Hinh 1f).

Trong thi nghdm trénddi tuong cay hoa Cuay cacdén chira nhéu anh sang xanhigén N
va dén GU) thi g phét trén cia chbi thap. Piéu nay la do anh sang xankotig kim ham g
phét trén aia thrc vat, trong khido anh sang xanh la cay thirthvat khéng tp thu. Cac Kt
gua ma chung tdi thduwoc ding hoan toanuong tr véi cac nghién €u cia Moreira da Silva va
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Debergh (1997), Schuerger vang sr (1997), Mortensen va Stromme (1987) khi nghiéo c
trén cacddi tuong cayA. vidalii (Wats.) Feer, cay Tiéu va ghicay tbng trong nha kinh; cac
tac gi nay ding nhin thiy tac ding tc ché sy phét trén chdi cua nhing loai cay nay khi éng
dudi diéu kien anh sang xandon sic [8, 9, 10].

Bang 1.2.Anh hrong aia cac ngén anh sang khac nhau léntsinh thanh PLBDia lan.

Chi tiéu theo dbi % lwgng PLB Semi | KN ‘Efl_'g‘{rrfgg“’“i
N 5,3e* 0,3c 90,1e
GU 8,0de 0,3c 104,5de
Ngudn sang RU 10,3cde 0,4bc 197,6abc
Wu 14,1bc 0,8abc 171,7bcd
3uU 19,1ab 0,8abc 144,7cde

Ghi chl *Céc chir cai khac nhau (a, b...) trong cungteot biéu thi sr khac bét c6 y nglia thing kéo
a = 0,05 (Duncan'’s test).

Déi véi Pia lan, cac lai dén cung &p nhiéu anh sangié (RU, WU va 3U)déu cho $
lwong PLB trong d6i cao va khi nudi &y dusi dén 3U thi g hinh thanh PLRIat duoc két qua
t6t hon so i cac laai dén con 4i. Tuy nhién, 8 luong chbi hinh thanh khi nudiay dudi cac
loai dén nay khéng céuskhac bét dang K vé mat thong ké; 8 luong chdi thu duoc ot hon ¢
diéu kién chiéu sangdén WU va 3U. Kt qua khi xét \é chi tiéu khdi luong troi cua PLB cho
thiy, khdng c6 s khac bét nhiéu giira dén 3U vadén GU so 4i dén N. Trong khid6, khdi
lwong troi cia PLB& dén RU va WU caodn nhidu so \6i dén neon, vaat két qua tét hon la o
dén RU. Tuy nhién, khi xem xéittca cac ch tiéu, dén WU va 3U thich ¢p nhit cho sr nhan
PLB do to duoc nhiéu PLB mbi véi khéi lugng troi cia PLB kha cao (&g 1.2).

Tir cac Kt qua thu duoc ta thiy, &nh sangto gilp thlcday sy phat trén aia PLBDia lan,
con anh sang xanh thi khéng maaighiéu qua nay. Anh sango ciing kich thich s hinh thanh
chdi (¢ d&n WU va 3U), tuy nhién khdng cao. Wiy, trong cac lai déndugc khao sét thidén
WU va 3U phu bp nhit cho st hinh thanh va phat ém cia PLB.

3.2. Anh huéng dia chit lweng anh sang & cac laii dén khac nhau Ién g hinh thanh ré
cia choi Cuc vaPbia lan

Két qua thu dugc cho thy, khdng c6 s khac bét ré rét vé chiéu cao cay, & ré va khi
lwong troi cia cay giradén GU vadén N. Chéu dai € thuduoc & dén GU thip hon hin so \6i
dén N.O dén 3U, 8 luong @ va chéu dai € thuduoc khi nuéi dy chdi Clcdéu cao fon so \6i
dén N, nlung chéu cao cay va ki luong troi cia cay thi khéng couskhac bét ré et so \6i
dén N.O hai laai dén con ai la RU va WU, cac dhtiéu thuduge déu cao lon hin so i dén N,
ngaai trir chi tiéu chéu dai & thudwoc & dén RU la khong céuskhac bét rd rét so wi dén N.
Trongdd, két qua thu dugc khi miu nudi dy dusi dén WU 1a 6t hon so Wi cac lai dén khac
vé tat ca cac chtiéu (Bang 2.1).
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Nhin chung, s phat trén cia c[f)i Cdcin vitro dusi cacden compact caodm so \6i den
neon. Lai dén compact thichdp nhat cho s phat trén cia choi Cuc thanh cay con hoanioh

la dén WU.

Bang 2.1.Anh hrong aia cac ngin khac anh sang khac nhau lénhénh thanh& cia cay Cuc.

N s o= | Khilweng
Chi tiéu theo dbi Chiéu cao shrg | Chieudaire | o ciia cay
cay (cm) (mm)
(mg)
N 5,7e* 6,8e 23,3e 212,1f

GU 5,9de 7,1de 14 ,4f 236,2¢f
Ngudn sang RU 6,7bc 9,3bc 23,7de 345,6bcd
wu 7,1ab 9,5ab 31,3a 365,1abcd
3U 6,1cde 8,8cd 24,4bcd 285,6def

Ghi chl *Céc chir cai khac nhau (a, b...) trong cungteot biéu thi sr khac bét c6 y nglia thing kéo
a = 0,05 (Duncan'’s test).

Bang 2.2.Anh hrong aia cac ngéin anh sang khac nhau léntsinh thanh& cua bia lan.

A <. Chléu Y N Khél
Chitiéutheo dai | iU dal | snata | shra | ChiEudai | ong toi
la (cm) re (mm) b4
(mm) cay (mg)
N 7,0d* 4.2d 2bcd 15,0bcd 488,2f
GU 8,0bc 4,3cd 1,4e 14,4d 555,4ef
NS%L;]"; RU 8,2ab 4,7bcd 19cd | 17.6abcd  636,9bdde
Wu 8,0bc 5,1ab 2,1abcd 17,5abcd 772,6a
3uU 7,3cd 4,3cd 1,8de 14,6¢d 562,9cdef

Ghi chi *Céc chr cai khac nhau (a, b...) trong cungeot biéu thi sr khac bét cé y nghia thhng kéo
a = 0,05 (Duncan'’s test).

Két qua thu duoc ¢ ddi tugng caybia Lan cho thy, khong cé s khac bét vé chidu dai €
gita it ca cac lai dén compact sodr dén neon. 8§ luong @ thu dugc thip nhit & dén GU; 6
dén WU, 3U va RU khong carskhac bét rd t vé chi tiéu nay so & dén N. Nhr vay, chit
lwong &nh sangi@ cac lai déndugc ar dung trong thi ngldim nay khénginh hrong dén sy ra
ré caabia lan, ma chanh hrongdén ar phat trén aia la va kidi luong troi caa cay. Chiu rong
l& thudwoc ¢ d&n WU la 6t hon, con cac lai dén compact coral khdng c6 g khac bét so i
dén neon. Mc du, chéu dai ladat két qua tét & dén RU va caodn hin so i dén N, nheng
khéng c6 s khac bét ré rét gitra dén RU i hai d&n WU va GU. Khi lwong troi caa cay thu
dugc cao nit & dén WU va cao én nhidu so i dén N (Bing 2.2).

Nhu vay, khi xem xét dt ci cac chi tiéu thidén WU cho cay c6 dh lugng 6t nhit nén
thich hop cho giaidoan caybia lan ra ¢.

39



Dwong Tdn Nhut, Lé Thi Phwong Thdo, Trinh Thi Hwong, Nguyén B4 Nam

3.3.Anh hwéng cia crﬁt,lqung anh sang tr cac lai den khac nhau X li trong giai doan in
vitro Ién ar phat tri én, phat sinh hinh thai aia cay Cdc va caybia lan ngoai uron wom

Bang 3.1.Anh hrong aia cac ngbin anh sang khac nhait ¥ trong giaidoan in vitro |én sr phat trén,
phat sinh hinh thaita cay Cuc ngoaixon wom.

Chi tiéu theo dai (ég';*(‘c‘;";‘)o Sh 1 S5 ré Chié(grgf‘i ré
N 10,2cd 19,6bcde 13,8de 7,3cd
GU 9,6d* 18,2e 12,2e 5,9d
Ngudn sang RU 11,4ab 20,3abcde 14,3abcdé 9,2ab
wWu 11,4ab 18,6de 14,0bcde 8,0bc
3U 11,1bc 19,3cde 13,9cde 8,0bc

Ghi chi *Céc chr cai khac nhau (a, b...) trong cungteot biéu thi sr khac bét cé y nghia thhng kéo
a = 0,05 (Duncan’s test).

Két qua thu duoc cho thy s5 14, $ 12 giita cacdén khdng c6s chénh éch nhéu, ching ©
viéc xur |i cac ngédn anh sang khac nhau trong giaan nudi dy in vitro khénganh hrong i
hai cH tiéu nay @a cay Culc. CRu cao caydat két qua tot hon cac nghim thic khac khi cay
duogc xir li voi den RU vaden WU. Ket qua nay ding phu kyp V6i két qua thu duoc 6 thi nghgm
anh hrong aia anh sangol véi ra & ciia chbi Cuc, tuy nhién, s chénh éch nay khéng nii.
Chiéu dai € khi nuéi dy dudi dén RU cho Et qua tét hon hén, trong khig thi nghém 2 lag dén
WU; tuy nhién, trong thi nglin nay khi xét @ mac do tin ciy xi Ii théng ké thi chiu dai &
gittadén RU vadén WU la nlr nhau, daio, ta c6 th xem nhr khéng c6 s chénh &ch e chicu
dai € giita hai lai dén nay. Vi @y, Cucdit dusi d&n WU trong giatioan in vitro la thich kyp
nhit cho @ giai doan nhan gbngin vitro va giaidoan ex vitro(Bang 3.1).

Bang 3.2.Anh hrong aia cac ngbin anh sang khac nhait ¥ trong giaidoan in vitro |én sr phat trén,
phat sinh hinh thaiia caybia lan ngoai won uom.

Chi tiéu theo ddi %*;';‘gc‘;ﬁ‘)o S6 la S ré Chi(én‘fm‘f']‘;‘i ré
N 8,le* 4,0bc 2,3bcd 19,8bc
GU 8,6bcde 4,3abc 1,8e 20,1bc
Ngudn sang RU 8,4cde 3,9c 1,9de 21,5abc
wWu 9,2abcd 4,0bc 4,3a 22,1abc
3U 8,2de 4,3abc 2,0cde 18c

Ghi chl: *Céc chir cai khac nhau (a, b...) trong cun@mnedt biéu thi sx khac bét c6 y nglia thing kéo
a = 0,05 (Duncan'’s test).

Cac Kt qua thu dugc sau 6 tan trong ngoai won vom & cayDia lan cho thy chiéu cao
cay, 9 la va chéu dai € khéng co6 s khac bét rd rét gitra cac lai den compact vaen neon,
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diéu nay cliing © chiéu cao cay, &1a va chéu dai € khéng b anh hrong boi cht luong anh
sang tr cac lai dén khac nhauwli trong giaidoan in vitro. Tuy nhién, & r& va chéu cao @a
cay thuduoc & nghiém thirc d&n WU hi cao hon hin so \6i cac laii dén khac. Kt qua nay ding
twong tr nhur trong giaidoan ra € in vitro caybia lan ladén WU thich bp nHit cho giaidoan ra
ré cia caybia lan (Bing 3.2).

4. KET LUAN
Péi véi cay Cuc
Chét lugng &nh sang cénh hrong ©i qua trinh nhan dh va ar hinh thanh& cia cay Cuc.
So’ Wi den neondot than Cladat dudi cécdé,n RU, WU va,SU c6 khning o nhieu choi véi
chat lugng cao, trongté dén 3U cho cay co ahlugng cao nht.

Choi Clic phat tién trong moi trong ra € dudi dén RU, WU va 3Utong ddi cao, trong
d6 den WU la thich bip nhat cho s ra € cia Cucin vitro ciing nhr khi chuyén ra wron wom.

Poi voi Pia lan
~ He 5 nhan PLB, khi lugng troi PLB chiu anh hréng aia chit lugng énh séang, trong khi
sb chdi tao thanh thi khéngdén 3U cho kh ning tio PLB 1a cao ni.
Chit lugng anh sang khéninh hrong dén ar ra € cia Pia lan. Tuy nhién, khi xétévcac

chi tiéu khac (chiu dai 1, chiu rong 14, kibi lugng troi cay) thidén WU cho cay c6 éhlugng
cao ntat nén né thich dp dé sr dung trong giaidoan nudi @y ra € caabia lan.
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ABSTRACT

EFFECT OF ARTIFICIAL LIGHTS ON GROWTH AND DEVELOPMET OF CYMBIDIUM
AND CHRYSANTHEMUM

Duong Tan Nhut Le Thi Phuong Thao, Trinh Thi Huong, Nguyen BaNa
Tay Nguyen Institute for Scientific Research, \detrAcademy of Science and Technology
"Email: duongtannnhut@gmail.com

Light is the main energy source in photosynthes$iplants. However, fluorescent light
have being used as a major light in lots of plasguie culture laboratories nowadays. Large
amount of electricity is, therefore, consumed Iegdio high cost of seedlings in commerce.
Hence, in this study, we investigated the effedisenergy-saving light source (compact
fluorescent lamp) on the ability of the growth addvelopment ofChrysanthemumand
Cymbidiumin order to determine an alternative system of poseawing rather than traditional
lighting system. Obtained results showed that laogpdaining more red lights (1U red compact
fluorescent lamp, 1U white compact fluorescent leang 3U compact fluorescent lamp) were
more optimal for the plant development compareithése majoring in blue lights (GU). Among
examined lamps, 3U compact fluorescent lamp wasgrdézed as the best for shoot formation of
Chrysanmethuras well as the formation rate of protocorm likelypgdPLB) and fresh weight of
PLB in Cymbidium On the other hands, 1U compact fluorescent lamp tive most suitable in
term of root formation in botlChrysanmethumand Cymbidium and the development of
seedlings growing in the nursery. Thus, insteatradditional lighting system (neon), compact
lamps should be considered in utilization due $cetthancement in not only energy-saving but
also the growth and development of plants.

Keywords:chrysanthemum, compact, Cymbidium, growth, light.
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