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TOM TAT

Cong nghé ché tao dén LED da phat trién mot cach nhanh chong trong thoi gian gan day.
Tt do, chung tro thanh cong cy hitu ich cho nhimg nghién ctru tim hiéu tac dong cua quang phd
dén su sinh truong, phat trién cua thuc vat va c6 kha ning tmg dung trong canh tac thuong mai.
Loi thé 16n nhat khi sir dung den LED la co thé chon lya budc song phu hop v6i su sinh trudng
va phat trién cho ting dbi tuong cdy trong, qua d6 giup gia ting nang suat tdi da cia san phdm
nong nghiép, trong do, chu y nhat 1a anh sang tir LED xanh va LED d6. Trong nghién ciru nay,
deén LED véi sy phéi tron giita hai LED xanh va LED d6 véi cac ti 1¢ lan luot: 100 % LED do;
90 % LED d6 két hop véi 10 % LED xanh; 80 % LED d6 két hop voi 20 % LED xanh; 70 %
LED d6 két hop vé6i 30 % LED xanh; 60 % LED d6 két hop v6i 40 % LED xanh; 50 % LED d6
két hop v6i 50 % LED xanh duoc sir dung dé chiéu sang b6 sung vao ban dém nham nghién ciru
anh huong cua chung Ién sy sinh truong va phat trién ctia ba gidng Cuc (Poda vang, Sapphire va
Kim cuong) dugc trong trong nha kinh. Pén compact 3U dugc st dung 1am nghiém thac ddi
chimg. Két qua cho thay, ti 16 70 % LED dé két hop v6i 30 % LED xanh phu hop cho su sinh
truong va phat trién cia cay Cic gidng Sapphire va Kim cwong, trong khi do, ti 1& 60 % LED d6
két hop vai 40 % LED xanh phu hop cho sy sinh truéng va phat trién cia cay Cuc giéng Doa
vang. Két qua nay c6 thé khiang dinh, dén LED thich hop dé thay thé dén compact 3U trong viéc
chiéu sang cay Clic trong trong nha kinh.

Twr khoa: cay hoa Cuc, dén LED, dén compact 3U, nha kinh, sy sinh truéng va phat trién.

1. GIOI THIEU

Cic 1a cay hoa co gia tri kinh té quan trong trong nganh cong nghiép hoa cét canh (sau céy
hoa Hong) [1]. Trong ty nhién, Clic thuong ra hoa vao mua thu béi thoi gian ban ngdy ngan hon
ban dém. Dua vao dic diém nay, anh sang nhén tao di dugc sir dung dé cung cip thém thoi gian
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chiéu sang vao ban dém nham rc ché qua trinh ra hoa théng qua d6 didu khién duoc thoi gian ra
hoa. Khi nghién cru anh huong cua anh sang to1 cay hoa Cuc, cac tac gia Yulian va cong su [2]
dua ra két luan Cuc 1a ciy ngay ngin, uu sang va dém wvu lanh. Thoi ki dau cdy non mdi ra ré,
cdy can it anh sang, trong qua trinh sinh trudng, anh sang qua manh ciing s& lam cho cdy chim
16n va chat luong hoa giam. Quang chu ki anh hudéng dén qua trinh ra hoa Cuc: khi thoi gian
chiéu sang bang hodc ngan hon d6 dai chiéu sang téi han (11 gid/ngay-dém) thi hinh thanh mam
hoa va ny, khi thoi gian chiéu sang dai hon d6 dai chiéu sang t6i han thi khong thé hinh thanh
mam hoa. Quang chu ki ciing anh huong dén chét luong hoa Cuc: giai doan sinh truéng cay can
anh sang ngay dai trén 13 gio, thoi ki phan hoa mam hoa ciy can anh sang ngay ngan tr 10 - 11
gio/ngay-dém thi chat lugng hoa Cuc t6t nhét [3]. Do do, phai b sung ngudn sang trong khoang
30 ngay sau khi cay giong dugc trong, theo tap quan truyén thong cua noéng dan, khi xudng
giéng duoc 3 ngay, nha vuon s& thip dién mdi dém khoang 5 - 6 gio lién tuc trong 25 - 30 ngay
dé tranh Cuc “dong nu” som khi cay chua dat d6 cao can thiét.

Trude ddy, bong dén soi dét (60 W) duoc sir dung la ngudn cung cap anh sang nhan tao dé
chiéu sang cho cay Cuc trong hoat dong san xuat hoa Cic. Hién nay, bong den compact 3U (20
W) duoc thay thé cho bong dén soi dot va tiét kiém duoc 2/3 dién ning tiéu thu cho mdi bong.
Tuy nhién, dén LED (10 W) chita cac budc song mong mudn c6 thé didu khién dugc qua trinh ra
hoa, dang tr¢ thanh ngudn chiéu sang 1y tuong trong ndng nghiép dac biét trong nganh cong
nghiép hoa Cuc cit canh. So v6i dén compact 3U, dén LED da tiét kiém dén 1/2 ning luogng tiéu
thu cho moi bong. Beén LED dugc ing dung trong nong nghiép ¢ nhiéu nudc trén thé gisi. Tuy
nhién, cho dén nay, ‘ung dung cua anh sang den LED trong nghién ctru sinh truong va phat trién
cua cdy Cic chu yéu thyc hién trong giai doan nhén gidng in vitro. Kim va ddng tac gia [4]
nghién ctru sy sinh trudng cta chdi, sy kéo dai dot than, tbc d6 quang hop va dic diém khi
khéng ctia cdy Cuc nudi cdy in vitro dudi cac ving quang phd khac nhau ctia dén LED. Kurilcik
va dong tac gia [5] nghién ctru anh huong cia dén LED [én sy phat sinh hinh thai cua chdi Cuc
nudi cay in vitro. Nhyt va Nam [6] da nghién ctru sy sinh truong va phat trién cuia chdi Cuc nudi
cay in vitro dudi cac ti 1¢ khac nhau ctia dén LED. Két qua cho thay, 90 % anh sang LED do két
hop v6i 10 % anh sang LED xanh la ti 1¢ thich hop cho sy sinh truong cua cay Cuc ¢ giai doan
in vitro va phat trién tiép theo & giai doan ex vitro. Tuy nhién, c6 rat it nghién ctu duoc tién
hanh & ngoai dong rudng. Vi vdy, ching toi tién hanh nghién ctru anh hudng cta anh sang LED
véi cac ti 18 100 % LED do; 90 % LED do két hop véi 10 % LED xanh; 80 % LED do két hop
v6i 20 % LED xanh; 70 % LED d6 két hop v6i 30 % LED xanh; 60 % LED d6 két hop véi 40 %
LED xanh; 50 % LED d6 két hop vdi 50 % LED xanh bo sung vao ban dém nham tim ra ti 1¢
den LED thich hop cho qua trinh sinh truong va phat trién trén cay Cuc dugce trong trong nha
kinh. Qua d6, c6 thé danh gia tiém ning tiét kiém dién, nang cao nang sut cay trong va tién den
viéc thay thé dén compact 3U trong cac trang trai trong Clic & Pa Lat bang dén LED. Cac gidng
Cuc dugc thyc hién trong nghién ciru 1a Doa vang, Sapphire va Kim cwong, 1a cac gidng duoc
trong phé bién trong nha kinh tai Pa Lat - Lam Dong.

2. VAT LIEU VA PHUONG PHAP

2.1. Vit ligu

Ba gidng Cuc Kim cuong, Doa vang va Sapphire duoc trong trong nha kinh tai Trai thyc
nghlem truong Cao Dang Nghe ba Lat, phuong 7, Pa Lat, Lam Dong Cay glong duoc trong
¢6 chiéu cao khoang 5 cm ¢6 4 - 5 14 va dugce chiéu sang bd sung vao ban dém vai cac diéu kién
chiéu sang khac nhau (dén compact 3U; 100 % LED d6; 90 % LED do két hop véi 10 % LED
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xanh; 80 % LED do két hop véi 20 % LED xanh; 70 % LED do két hop véi 30 % LED xanh; 60
% LED dé ket hop voi 40 % LED xanh; 50 % LED d6 két hop véi 50 % LED xanh).

2.2. Phwong phap
2.2.1. Hé thong chiéu sang va bo tri thi nghiém

Anh sang dugc st dung trong nghién ctru 13 anh sang tir dén huynh quang compact 3U
tiéu chuan (CF-H 3U/20W, cong suat: 20 W, dién ap: 220 V, mau anh sang: vang, quang thong;
1050 Im, higu suat phat quang >60 Im/W (Cong ty bong dén phich nuéc Rang Dong, Viét
Nam)). Dén compact 3U dugc sir dung lam nghiém thirc ddi ching. Anh sang dén LED gom c6
hai mau 13 xanh va do két hop tir bong dén LED (Cong ty bong dén phich nudc Rang Pong, Viét
Nam, Thong $6 k¥ thuat: DBién ap vao 220 V, dién ap ra 12 V, cong suét: 10 LED don mdi LED
c6 cong sudt 1 W tong cong 1a 10 W, chiéu cao 150 mm, duong kinh 78 mm, vo tai nhiét 1a hop
kim). Nghién ctru két hop LED xanh (budc séng tir 450 - 470 nm) va LED d6 (budc song tir 630
- 650 nm) & cac ti 18 khac nhau duoc bb tri trong mdi bong dén LED. Mbi bong dén LED bulb
chira 10 chip LED 1 W. Ti 1¢ két hop anh sang d6 va xanh khac nhau lan luot 1a: 100 % anh sang
do (10 chip LED do - 100R); 90 % do + 10 % xanh (9 chip LED d6 + 1 chip LED xanh -
90R:10B); 80 % do6 + 20 % xanh (8 chip LED d6 + 2 chip LED xanh - 80R:20B); 70 % d6 + 30
% xanh (7 chip LED d6 + 3 chip LED xanh - 70R:30B); 60 % d6 + 40 % xanh (6 chip LED d6 +
4 chip LED xanh - 60R:40B); 50 % dé + 50 % xanh (5 chip LED d6 + 5 chip LED xanh -
50R:50B). Mo ti 18 twong tmg v6i 1 nghiém thirc. Nhu vay, thi nghiém c6 7 nghiém thirc (ké ca
nghiém thirc d6i chimg dén compact 3U). M&i nghiém thirc trong thi nghiém dugc thuc hién véi
9 bong dén va den dugc lap theo cach thirc nhu sau: dén cach dén 3,0 m va hang cach hang 3,0
m, chiéu cao treo dén la 1,8 m. Thoi gian chiéu sang: 4 tuan voi gidng Cuc Sapphire va gidng
Doa vang; 6 tudn d6i véi gidng Kim cwong va bat dau chiéu sang sau 3 ngay cay hoa Cic duoc
tréng. Nghiém thirc dugc bb tri hoan toan ngau nhién, mdi 16 thi nghiém c6 dién tich 9 x 9 = 81
m’, chia thanh 6 Iuéng (moi luéng ¢6 chiéu dai 9 m va chiéu rong 1,2 m, danh 30 cm cho 16i di)
(h1nh 1). Mbi giéng dugc gieo trong trén 2 ludng cho qua trinh thi nghiém. Sir dung nylon den
dé phan chia cac 16 thi nghiém, tranh sy giao thoa anh sang cho gitra cac nghlem thuc Mbi 16 thi
nghiém c6 cudng do anh sang twong ddi ddng déu giao dong tir 10 - 15 pmol.m™.s™

2.2.2. Diéu kién trong va cham soc

Piéu kién trong
i Thoi gian tién hanh thuc hién nghivén ctru tur thang 5/2013 - 10/2013; Nhiét d¢ vao thoi
diém nay giao dong tur 15 °C - 23 °C, d6 am tur 75 % - 85 %.
Lam dét: Bon 16t bang phan chudng: 100 - 150 kg/100m?, phéan 1an 20 - 30 kg/100m”.
Bon voi bd sung dé didu chinh pH dat dat 6,5 - 7.2.

Trong cay con: Ciy duoc trong déu véi khoang cach 1a 15 x 15 cm.
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Hinh 1. B6 tri thi nghiém anh hudng cia cac diéu kién chiéu sang khac nhau dén su sinh trudng va phat

trién ciia cac gidng Cuc trong trong nha kinh tai Trai thyc nghiém Trudng Cao Pang Nghé - Pa Lat. a:
dén compact 3U (d6i chirng); b: dén LED véi ti 18 100 % LED do; ¢: dén LED vdi ti 16 90 % LED d6 két
hop v6i 10 % LED xanh; d: dén LED vai ti 1¢ 80 % LED d6 Kkét hop v6i 20 % LED xanh; e: dén LED véi
ti 1& 70 % LED d6 két hop v6i 30 % LED xanh; f: dén LED véi ti 1& 60 % LED d6 két hop véi 40 % LED

xanh; g: dén LED véi ti 1& 50 % LED d6 két hop véi 50 % LED xanh; h: Cac giéng Cuc tién hanh thi
nghiém (tir trai sang phai la: Kim cuong, Sapphire va Pda vang).
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Piéu kién chim séc

Phén bén: (Luong phan bon tinh cho 100 m?)

Bon xam moi sau khi trong 7 - 10 ngay: 1 kg Uré + 2 kg DAP.

Bon thiic 1 sau khi trong 20 ngay: 1 kg DAP + 2 kg Nitrophoska (15 - 5 - 20).

Bon thuc 2 sau khi ngan hé thong chiéu sang: Ap dung phuong phap bon thuong xuyén 10
ngay/lan. Dung phan Nitrophoska (15 - 5 - 20) véi liéu lugng 1 - 2 kg.

. Ttr khi tao nu hoa dén khi hoa né: bon 2 1an phan kali (& dang K,SO4 hoic KNO;) mdi

lan 1,5 - 2 kg.

Luwdi dé cdy: duoc sir dung co kich thudc 6 15 x 15 cm dé ciy khong bi nga rap & giai doan
tao nu va ra hoa.

Tuwdi nuwéc: Sau khi tr(;)ng‘ cdy can tudi nhe 2 - 3 lan/ngay dé cdy nhanh hoi phuc. Sau d6
chi can tugi da am, 1 - 2 ngay/lan. Tudi bang hé thong pét phun ty dong.

Bado vé thuc vit:

Con trung gy hai cuc bao gdm cac loai sdu xanh, sdu xam, ray rép, rudi den... duoc
phong trir bang céc loai thude béo vé thuc \{at sau: Sherpa, Trebon, Confidor, Trigard, Ofunack,
Sumi-a, Sherzol, DDVP...v6i nong d6 khuyén céo ghi trén bao bi.

Bénh ndm - khudn: Phun cdc loai thuéc B‘enlat, Topsin’ M, Monceren, Dacgnil, Score,
Bayfidan, Bonaza, Anvil, Rovral, Anilazine v6i nong do khuyén céo trén bao bi dé phong trur
mot s6 bénh nhu 16 ¢6 ré, myn coc, chay 1a...

2.2.3. Chi tiéu theo doi

Chiéu cao cdy, duong kinh than (ghi nhan tai phan gitra ciia cdy), chiéu dai 14 (bao gébm
ca phién 14 va cuong 14), chiéu rong 1a va duong kinh hoa. Cac chi tiéu vé 1a duoc ghi nhan 1a
thtr 4 tré xuong tinh tir 14 da mo.

2.2.4. Xir Iy 56 liéu

Cach 2 tudn thu nhan sb liéu mot lan (tinh tir lic bat dAu thi nghiém). Mau thu nhén & 5 vi
tri khac nhau dai dién cho ting nghiém thirc cua thi nghiém. Moi vi tri, s li€u dugc ghi nhian
véi 5 mau. Cac so ligu dugc xir Iy bang phan mém SPSS 16.0 véi phép thir Duncan (o = 0,05).

3. KET QUA VA THAO LUAN
3.1. Két qua

3.1.1. Aﬁ{z huong cia diéu kién chiéu sing bé sung khac nhau lén kha nang sinh truong va phat
trién cua giong Cuc Sapphire trong diéu kién nha kinh

Anh huéng cua cac diéu kién chiu sang khac nhau bd sung vao ban dém ddi voi gidng
Cuc Sapphire qua cac giai doan sinh truéng dugce trinh bay ¢ bang 1 va bang 2.

Qua trinh chiéu sang bd sung 1a diéu kién can thiét cho su sinh trudng cta cdy Ctc nham
tranh hién tuong ra hoa som khi ciy chua dii d cao can thiét. Trong giai doan chiéu sang cua 4
tuan dau tién, cac diéu kién chiéu sang khac nhau anh huong khac nhau dén sy sinh truong cta
cdy Cuc giéng Sapphire. Qua bang 1 cho ta thdy, cac chi tiéu sinh truéng nhu chiéu cao cdy,
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duong kinh than, chidu dai va chiéu rong 1a khac nhau khi ti 18 phdi tron giita anh sang LED
xanh va LED d6 thay doi. Tuy nhién, tit ca cac cdy sinh truong duéi diéu kién chiéu sang LED
déu t6t hon so voi ddi chung (bang 1; hinh 2A, 2A1). Bac biét, dudi ti 1¢ 70 % LED do két hop
v61 30 % LED xanh, cdy Cuc giong Sapphlre dat chiéu cao 19,60 cm va dudng kinh than 14 6,80
mm sau 2 tudn chiéu sang bo sung vao ban dém. Trong khi do, duoi dén compact 3U cay chi dat
chidu cao 13 14,60 cm va duong kinh than 13 5,18 mm sau khi trong duoc 2 tudn. Téc do sinh
truong clia cdy & cac nghiém thirc chiéu sang dwoc duy tri sang tuan thr 4 ciia thi nghiém. Chiéu
cao cdy & tat ca cac nghiém thirc déu dat cao gip 2 hodc 2,5 1an so vdi 2 tuan trude d6. Cay Cic
dat chidu cao 53,20 cm sau tuan thar 4 trong & nghiém thirc 70 % LED dé két hop voi 30 % LED
xanh. Trong 2 tuan thi cay Cac trong didu kién chiéu sang 70 % LED d¢ két hop véi 30 % LED
xanh tdng thém 33,6 cm (bang 1; hinh 2A1). Ngoai ra, & cac diéu kién chiéu sang khac déu co su
gia tang tuong tu, nhu dudi diéu kién 80 % LED do két hop véi 20 % LED xanh, cdy Cic gia
tang thém 32 cm (tir 15,4 cm & tuan thir 2 1én 47,4 cm & tuan thir 4) hodc 25,2 cm (tir 18,8 cm &
tudn thr 2 1én 44,00 cm & tuan thir 4) dudi diéu kién 90 % LED d6 két hop voi 10 % LED xanh
(bang 1). Piéu nay ching to, sy tang truong cay Cic manh nhit trong giai doan nay va diéu kién
chiéu sang quyét dinh dén su sinh trudong nhanh hay cham & cdy Cuc. Di véi chi tiéu duong
kinh than cay, khong c6 su khéac biét 1on giita cac nghiém thirc. Sy gia ting duong kinh than hau
nhu khong dang ké khi so sanh giita tuan thir 2 va tuan thir 4 & tat ca cac nghiém thirc. Pudng
kinh than cay dat cao nhat (6,80 mm & tuan tht 2 va 6,94 mm & tudn tht 4) ciing ¢ nghiém thirc
70 % LED d6 két hop véi 30 % LED xanh so v&i cac didu kién chiéu sang con lai. Trong khi do,
dudi diéu kién dbi chimg (dén compact) dudng kinh than ciy dat thap nhat (5,18 mm & tuan thir
2 va 5,78 mm & tudn thir 4) so voi cac 16 thi nghiém véi dén LED (bang 1; hinh 2A1).

Bdng 1. Anh hudng cua cac diéu kién chiéu sang bd sung khac nhau 1én kha ning sinh trudng va phat trién
cua giong Cuac Sapphire trong nha kinh sau 2 tuan va 4 tuan.

2 tuén 4 tudn
Nghiém | Chidu | Pudng | Chiéu | Chiéu | Chidu | Pudng | Chiéudai | Chiéurong
thire cao (cm)| kinh than | daila | rdngla | cao (cm)| kinh than | 14 (cm) la (cm)
(mm) (cm) (cm) (mm)
Compact 14,6 5,18° 6,30° | 4,50 | 43,20% 5,78° 8,82° 6,24
100R 17,40° | 5,54° 6,40 | 4,50 | 47,00° 5,76° 9,70° 6,06
90R:10B | 18,80" | 5,44° 720° | 5,72% | 44,00 5,74° 9,50 5,92¢
80R:20B | 15,40%| 6,14° 6,20° 430° 47 4° 6,16 9,34 6,46™
70R:30B | 19,60 6,80° 7,00° | 4,70™ | 5320° 6,94° 10,30 6,60
60R:40B | 16,80 | 6,12 6,90* | 4,70™ | 43,20 | 6,50 10,06 6,40
50R:50B | 17,20™ | 6,22 6,30° | 4,90° | 40,6 6,30 9,72% 7,00*

Chii thich: *: Nhimng chir cai khac nhau (a, b, c...) dwoc néu trong cac cot biéu dién sy khac nhau c¢6 ¥
nghia véi o = 0,05 trong phép thir Duncan.

Chiéu dai va chiéu rong 14 ciing 13 chi tiéu quan trong danh gia kha ning sinh truéng va

chat lwong cdy Cuc trong trong nha kinh. Trong giai doan ndy, su sinh trudng cia 14 thé hién kha
nang st dung hi€u qua nang luwong anh sang ban ngay cling nhu dnh sang nhan tao dugc cung
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cap tir cac didu kién chiéu sang khac nhau, tao tién dé cho su phat trién hinh thanh hoa trong giai
doan tiép theo. Qua bang 1 cho thy, cac chi s6 vé d6 dai 14 va chiéu rong 14 & cac diéu kién
chiéu sang LED d&u cao hon so v&i ddi ching (dén compact). Sy ph01 tron gitra anh sang LED
xanh va LED d¢ kich thich sy sinh truong 14 ca vé chiéu dai 13n chiéu rong. Chiéu dai 14 dat cao
nhit (10,30 cm) ¢ diéu kién 70 % LED dé két hop v6i 30 % LED xanh va chiéu rong cao nhat
(7,00 cm) & diéu kién 50 % LED d6 két hop véi 50 % LED xanh dwoc ghi nhin ¢ tudn thir 4
(bang 1).

Tir cac s6 liéu thé hién trong bang 1, co thé khang dinh, cay Cuc gidng Sapphire khong
nhiing c6 hinh thai binh thuong dudi cac c'heu kién chiéu sang LED ma con sinh truong tot hon
so voi dudi dén compact, va dac biét, dudi diéu kién 70 % LED do két hop véi 30 % LED xanh
cdy sinh trudng can dbi hon so véi cac diéu kién chiéu sang con lai voi cdc chi tiéu sinh truong:
chidu cao cdy (53, 20 cm), duong kinh thén (6,94 mm), chiéu dai 14 (10,30 cm) va chiéu rong 1a
(6,60 cm) sau 4 tuan trdng trong nha kinh (bang 1; hinh 2A1).

Bdng 2. Sy sinh truéng va phat trién tiép theo (6 tudn, 8,tu5n, 12 tuin) ciia cay Clic gidng Sapphire
sau khi ngat dén chi€u sang.

6 tuan 8 tuan 12 tudn

Nghi¢m | Chiéu | Puong | Chiéu | Chiéu | Chidu |Puong| Chiéu | Chiéu | Chiéu |Puong | Puong

thie cao kinh | daila [rongla| cao kinh | daild | rong 14 |cao (cm)| kinh |kinh hoa
(cm) than | (cm) | (cm) | (cm) | than | (cm) | (cm) than (cm)
(mm) (mm) (mm)

Compact | 64,80 5,96° | 8,60°| 6,24™| 83,407 | 5,96™| 6,48% | 4,94° | 9420° | 6,30° | 6,18"

100R | 71,00®| 6,00° | 9,00°®| 6,10%°|86,00¢| 6,12°| 6,30%| 4,40° | 97,80 | 6,40° | 6,26°

90R:10B | 63,80°| 6,06° | 8,60°| 5,70°|86,60<| 6,20°| 6,50% | 4,54° | 97,40 | 7,00* | 6,36®

80R:20B | 66,00™| 6,20™ | 8,80%| 6,46 |88,00™| 6,20°| 7,20 | 4,96° | 99,00° | 628" | 6,54

70R:30B | 71,40°| 7,00* | 9,38*| 6,60° | 93,20* | 7,04*| 8,60° | 6,12 | 1032* | 7,04* | 6,60

60R:40B | 75,80* | 6,90° | 9,06®| 6,407 |91,40°°| 7,00°| 7,70° | 536" |101,20™ 7,04* | 6,52°

50R:50B | 65,20°| 6,40° | 9,20 6,28|86,40%| 6,64%°| 7.50°| 6,04* | 97.80° | 7,02 | 6,42%

Chu thich: *: Nhitng chit cai khac nhau (a, b, c...) dugc néu trong cac cot biéu dién su khéc nhau c6 v
nghia véi o = 0,05 trong phép thir Duncan.

Sau 4 tun sinh trudng cé anh sang bd sung vao ban dém véi cac didu kién khac nhau (dén
compact; 100 % LED d6; 90 % LED d6 két hop v6i 10 % LED xanh; 80 % LED dé két hop véi
20 % LED xanh; 70 % LED d6 két hop v6i 30 % LED xanh; 60 % LED do6 két hop vé6i 40 %
LED xanh; 50 % LED do két hop véi 50 % LED xanh), cac 16 thi nghiém ngimg cung cap anh
sang vao ban dém dé cay chuyén tir giai doan sinh trudng sang giai doan phat trién hinh thanh
hoa. Su sinh trudng tiép theo (6 tudn, 8 tuan, 12 tuan) clia cac cdy Cuc glong Sapphire dudi didu
kién chiéu sang khac nhau duoc trinh bay & bang 2. Su sinh truong t6t & giai doan truge dudi
cac dleu kién chiéu sang dén LED gilp cac cdy dudi cac diéu kién nay sinh truong tot O giai
doan tlep theo. Cac cay déu gia tang chiéu cao rat nhanh, dic biét & cac ti 18 ph01 tron LED xanh
va LED do. Véi diéu kién 70 % LED dé két hop v6i 30 % LED xanh, cay dat chiéu cao 93,20
cm khi cdy Ctc bat ddu ra nu va 103,20 cm khi hoa nd (bang 2). Trong khi dé, dudi dén
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compact chiéu cao chi dat 83,40 cm khi ciy bat ddu ra nu va 94,20 cm khi hoa né (bang 2). Tuy
nhién, cac cay Cuc hau nhu khong c6 su thay ddi dang ké véi chi tiéu dudng kinh than tir khi
ngit dén chiéu sang. Pudng kinh than dat cao nhét (7,04 mm) ¢ diéu kién 70 % LED d6 két hop
v6i 30 % LED xanh va tir khi ngét dén & tuan thar 4 (6,94 mm) dén tuan thir 12 khi hoa Cuc duoc
thu hoach duong kinh chi gia tang 0,10 mm. Khi sy tang trudng vé chiéu cao va duong kinh than
duogc dién ra trong sudt giai doan phat trién sau khi ngat dén chiéu sang thi chidu dai 14 va chiéu
rong 14 lai bi giam. Dleu nay chung to, trong giai doan nay, qua trinh sinh truong duoc thay thé
cho qua trinh phét trién. Toan b chéat dinh dudng déu tap trung cho su hinh thanh hoa. Sau 8
tudn trong cdy bat dau ra nu va sau 12 tuan hoa hinh thanh, kich thuéc hoa dong déu & cac
nghiém thirc chiéu sang bo sung, st dung dén LED l4n dén compact 3U.

Sau 12 tudn tién hanh thi nghiém cac diéu kién chiéu sang khac nhau b sung vao ban dém,
c6 thé két luan, sy sinh trudng va phat trién cta cay Cac Sapphire khac nhau dudi cac diéu kién
chiéu sang khac nhau. Céac diéu kién chiéu sang dén LED c6 kha ning gitip cay Cuc Sapphire
sinh trudng va phat trién hon so v&i dén compact. Pic biét v6i didu kién 70 % LED do két hop
v6i 30 % LED xanh, ciy Cuc giéng Sapphire sinh truéng va phat trién tot hon so véi cac ti 16 két
hop khac va so véi dén compact 3U.

3.1.2. Anh huong cia diéu kién chiéu sing bo sung khdc nhau lén kha nang sinh trieong va phdat
trién cia giong Ciic Péa vang trong diéu kién nha kinh

Su sinh trudng cua cay Clc giong Pda vang sau 2 tuan va 4 tuan dudi cac di€u kién chiéu
sang bo sung khac nhau duogc trinh bay & bang 3.

Bdng 3. Anh hudng cua cac diéu kién chiéu sang bd sung khac nhau 1én kha ning sinh truéng va phat
trién cua giong Cac Poa vang trong nha kinh sau 2 tuan va 4 tuan.

2 tuin 4 tuan

Nghi¢m | Chiéu | Puong | Chidudai | Chidu |Chiéucao] Puong | Chiu dai | Chiéu rong

thire cao (cm)| kinh than | 14 (cm) rong l& (cm) | kinh than | 14 (cm) 14 (cm)
(mm) (cm) (mm)
Compact | 12,80™ 3,08¢ 6,40" 3,68° 31,20* 4,44° 9,50¢ 4,80°

100R 12,80%| 3,50 6,10° 4,06 29,20° 5,14° 10,50 5,90%

90R:10B | 12,60 | 3,24 6,50 4,02% 29,60° 5,08° 10,04¢ 5,30°

8OR:20B | 12,80%¢| 3,20 6,00° 4,10 29,20° 5,22° 10,40" 5,52%

70R:30B | 13,4 4,40° 6,80° 4,26 31,40° 5,90° 11,30 6,20°

60R:40B | 14,00 3,30° 6,92° 4,08 29,60° 5,48%® 11,60* 6,00%

50R:50B | 12,00° | 3,60 6,50 3,70° 28,30° 5,30° 11,40% 6,16°

Cht thich: *: Nhitng chit cai khac nhau (a, b, c...) dugc néu trong cac cot biéu dién sy khac nhau c6 y
nghia véi a = 0,05 trong phép thir Duncan.

Sau 2 tuan & dudi cac diéu kién chiéu sang khac nhau cac cay sinh truéng gan nhu déu o
cac nghi€m thirc, chiéu cao thu nhan & 2 tuan dau tién cta cac cay & cac nghiém thirc giao dong
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tir 12,00 cm (50 % LED d6 két hop voi 50 % LED xanh) dén 14,00 cm (70 % LED d6 két hop
v6i 30 % LED xanh) va khong co su khac biét vé y nghia thong ké giira nghiém thirc d6i chimg
v6i cac nghiém thic chiéu sang dén LED (bang 3; hinh 2B). Tuy nhién, duong kinh cdy c6 su
thay doi gilta cac nghiém thue va diéu kién 70 % LED dé két hop véi 30 % LED xanh giup cay
sinh truong vé chiéu ngang khi duong kinh tang tir 4,40 mm trong 2 tuan dau tién lén 5,90 mm &
tudn thtr 4 va cao hon so v&i cac diéu kién chiéu sang khac. Céac chi tiéu vé 1a cling c6 sy thay
ddi 1o rét & ting diéu kién chiéu sang. Chiéu dai 14 dat cao nhét 6,92 cm sau 2 tudn va 11,60 cm
sau 4 tuan duéi diéu kién 60 % LED d6 két hop véi 40 % LED xanh so véi cac diéu kién chiéu
sang khac. Tuy nhién, chiéu rong 1a lai dat cao nhét 4,26 cm sau 2 tuan va 6,20 cm sau 4 tuin
dudi diéu kién 70 % LED d6 két hop véi 30 % LED xanh (bang 3; hinh 2B1).

Ciing gidng nhu trong thi nghiém véi gidng Cic Sapphire, & gidng Ctc Poa vang anh sang
khac nhau ciing tic dong khac nhau dén sy sinh truéng cua cdy Chc. Tuy nhién, chiéu cao cua
cdy Cuc gidng Poa vang khong phu thudc nhiu vao diéu kién chiéu sang. Mic du viy, qua cac
chi tidu chiéu dai 14, chiéu rong 14 va dic biét 1a duong kinh than thi ti 18 70 % LED do két hop
v6i 30 % LED xanh va ti 18 60 % LED do6 két hop vdi 40 % LED xanh gitip kha ning sinh
trudng cua cay Cuc gidng Poa vang sinh trudong tot hon so voi céc ti 16 két hop khac va so véi
d6i chimg.

Bdng 4. Sy sinh truong va phat trién tiép theo (6 tudn, 8 tudn, 12 tuan) cua cay Cuc giéng Poa vang
sau khi ngit dén chiéu sang.

6 tuin 8 tuin 12 tudn

Picu Chiéu | Puong | Chiéu| Chiéu| Chiéu| Puong| Chiéu| Chiéu| Chiéu | Puong| Pudng

kién cao kinh | daila|rongld| cao kinh | daila| rongla| cao kinh kinh
(cm) | than | (cm)| (cm) | (cm) | than | (cm)| (cm) | (cm) than hoa
(mm) (mm) (mm) (cm)

Compact 44,40 | 4,90° |8.36° | 5,16% {52,807 | 5,80° |6,78° | 4,16 | 72,40 | 5,929 | 7,34°

100R | 43,40 | 5,40% |9,80° |5,34%¢|62,20° | 6,10% |7,14% | 4,84* |82,00° | 6,20 | 7,48®

90R:10B |48,20* | 6,40° |9,48" |5,54%9|58,60° | 6,28 |7,06* |4,86* |78,40° | 6,36 | 7,60

80R:20B |45,80 | 5,66° |9,70* | 5,76 (63,00 | 6,56 |7,26° | 5,12 (83,60 | 6,70 | 7,58

70R:30B | 50,00° | 6,50° |9,74° | 6,46" (63,20 | 6,67" |8,04* | 522* |85,00| 6,84 | 7,48"

60R:40B | 54,60° | 6,26* [10,00* | 5,88" |66,20° | 6,90° |8,06° | 5,10 |86,00° | 6,92* | 7,68"

50R:50B |45,80% | 5,40 |9,56° |5,20 |63,20™ | 6,34% |7,98" | 4,70° |83,00™ | 6,42 | 7,52%®

Chii thich: *: Nhimng chir cai khac nhau (a, b, c...) dwoc néu trong cac cot biéu dién sy khac nhau c¢6 ¥
nghia voi o = 0,05 trong phép thir Duncan.

Sau 4 tudn sinh trudng c6 anh sang bd sung vao ban dém, cac 16 thi nghiém ngimg cung
cap anh sang vao ban dém dé cdy chuyén tir giai doan sinh trudng sang giai doan phat trién hinh
thanh hoa. Sy sinh truong tiép theo (6 tuan, 8 tuan, 12 tuan) cia cac cdy Cuc giong Doa vang
duéi diéu kién chiéu sang khac nhau duoc trinh bay ¢ bang 4. Sy sinh truong tot & giai doan
trude dudi cac diu kién chiéu sang dén LED giup cac cdy dudi cac didu kién nay sinh truong tot
& giai doan tiép theo. Piéu d6 duoc thé hién ¢ hai diéu kién 70 % LED do két hop véi 30 %
LED xanh va 60 % LED do6 két hop véi 40 % LED xanh. Cac chi tiéu sinh trudng trong 2 diéu
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kién nay déu tbt hon so véi céac nghié€m thtrc khac va déc biét khi so vdi nghiém thirc ddi chung.
Khéng gidng nhu & giai doan 2 - 4 tuan, chiéu cao ciy co su khac biét rd rét giita cac nghiém
thirc v6i dén LED va nghiém thirc dbi chimg str dén compact 3U. Sy phén hang trong céac chi s6
c6 su khac biét y nghia trong thong ké (bang 4). Khi so sanh su sinh truéng tlep theo cua cay
Cc gitra hai ti 18 70 % LED d6 két hop vai 30 % LED xanh va 60 % LED d6 két hop vai 40 %
LED xanh thi c4c chi tiéu sinh truéng dudi diéu kién 60 % LED d6 két hop voi 40 % LED xanh
¢6 phan cao hon so véi diéu kién 70 % LED do két hop véi 30 % LED xanh. Chiéu cao cdy gia
tang nhanh chong tir 29,60 cm ¢ tudn thir 4 1én 54,60 cm ¢ tudn tht 6. Chiéu cao gia ting thém
25 cm sau 2 tuan ngimg chiéu sang bo sung. Trong khi d6, dudi diéu kién 70 % LED d6 két hop
v6i 30 % LED xanh, ciy Cuc chi gia ting 18,60 cm. Va dudi diéu kién chiéu sang bang dén
compact thi chi s6 nay cang thip hon, chi la 13,20 cm. Véi diéu kién 60 % LED do két hop véi
40 % LED xanh cay tiép tuc gia ting chiéu cao va dat 86,00 cm khi cdy chuan bji thu hoach
(bang 4). Va chiéu cao & cay ddi chimg chi 1a 72,40 cm thip nhit so vdi cac 16 thi nghiém dugc
bb tri v6i dén LED. Ngoai chi tiéu vé chiéu cao, cac chi tiéu khac nhu duong kinh than & diéu
kién 60 % LED d6 két hop vé6i 40 % LED xanh cao hon so véi cac diéu kién khac va dat 6,92
mm sau 12 tudn nuéi trdng. Twong tu nhu gidng Cuc Sapphire & thi nghiém trudc, chiéu rong va
chiéu dai 14 ¢ gibng Cuc Doa vang c6 chiéu hudng giam dan sau khi ngit dén chiéu sang. Qua
trinh sinh trudng c6 thé bi giam dan thay vao d6 1 qua trinh phat trién dé hinh thanh hoa. Puong
kinh cua hoa ciing 1a mot chi tiéu quan trong trong danh gia kha ning phat trién day du cua cay
Cuc dudi cac hé thong chiéu sang. Kich thudce hoa dwoc ghi nhan & tuan thir 12 cho thiy khong
6 su bién dang & cAu tric hoa gitia cac 10 thi nghiém. Puong kinh hoa dat gia tri cao nhét (7,68
cm) dudi diéu kién 60 % LED do6 két hop vai 40 % LED xanh so v6i cac diéu kién chiéu sang
con lai. Ngoai ra, & cac diéu kién chiéu sang khac nhu: dén compact; 100 % LED do; 90 % LED
d6 két hop voi 10 % LED xanh; 80 % LED dé két hop véi 20 % LED xanh; 70 % LED do6 két
hop vé6i 30 % LED xanh; 50 % LED d6 két hop voi 50 % LED xanh c6 su chénh léch khong
dang ké. Dudi cac diéu kién chiéu sang nay duong kinh hoa déu dat gia tri trén 7,00 cm. Qua
viéc ghi nhan dic diém nay, c6 thé danh gia sy phat trién ciia cay Ciic dién ra binh thuong dudi
cac diéu kién chiéu sang LED twong tu nhu dudi dén compact 3U. Va khong c6 hién tugng ra
hoa som & tt ca cac nghiém thie dén LED.

Sau 12 tuan tién hanh thi nghiém céc diéu kién chiéu sang khac nhau (dén compact; 100 %
LED do; 90 % LED d6 két hop véi 10 % LED xanh; 80 % LED d6 két hop véi 20 % LED xanh;
70 % LED d6 két hop vai 30 % LED xanh; 60 % LED do két hop véi 40 % LED xanh; 50 %
LED d6 két hop voi 50 % LED xanh) b6 sung bd sung vao ban dém, c6 thé két luan, sy sinh
truong va phat trién cta cay Clic Doa vang khac nhau dudi cac diéu kién chiéu sang khac nhau.
Céc diéu kién chiéu sang dén LED c6 kha nang gitp cua cay Cuc Doa vang sinh truong va phat
trién hon so véi dén compact 3U. Pic biét voi diéu kién 60 % LED do két hop voi 40 % LED
xanh, cdy Cuc giéng Poa vang sinh truong va phat trién tt hon so véi cac ti 16 két hop khac va
so v6i dén compact. Chi tiéu chiéu cao khong thé hién sy khac biét rd & giai doan tir 2 - 4 tudn,
chung chi c6 su khac biét khi sinh trudng & cac giai doan tiép theo 6 tuan, 8 tudn va 12 tudn.

3.1.3. Anh hwong cua diéu kién chiéu sing bo sung khac nhau lén kha nang sinh truong va phat
trién cua giong Ciic Kim cuwong trong diéu kién nha kinh

Su sinh trudong cia giong Ciac Kim cuong sau 2 tuan, 4 tuan va 6 tuan dudi cac dicu kién

chiéu sang b sung khac nhau (dén compact 3U; 100 % LED do; 90 % LED do két hop véi 10 %
LED xanh; 80 % LED d6 két hop vai 20 % LED xanh; 70 % LED d6 két hop vai 30 % LED
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xanh; 60 % LED d6 két hop véi 40 % LED xanh; 50 % LED d6 két hop véi 50 % LED xanh)
duogc trinh bay ¢ bang 5.

Khac véi giéng Cuc Sapphire va gidng Ctc Doa vang thoi gian sinh truéng chi 12 tuan tirc
khoang 3 thang, giong Cac Kim cuong co thoi gian sinh truong lau hon tirc khoang 3.5 thang.
Vi véy, thoi gian chiéu sang bd sung vao ban dém s& thuc hién trong 6 tudn. Trong 2 tudn dau,
dudi cac diéu kién chiéu sang khic nhau cac cdy sinh truong gan nhu déu nhau & cac nghiém
thire chiéu sang véi dén LED. Riéng d6i véi 16 ddi chimg st dung deén compact, cac chi tiéu nhu
chiéu cao cay (10,40 cm), duong kinh than (2,70 mm) va chleu dai 1a (6,02 cm) dat thdp nhat
trong cac diéu kién chiéu sang dugc khao sat (Bang 5). Dén tudn tht 4, sy sinh truéng giita cac
16 thi nghiém st dung dén LED c6 su khac biét, sy sinh trudng gia tang & cac nghi€m thiic c6 ti
1¢ LED xanh ting dan. Diéu nay thé hién rd nhat & 3 ti 16 ¢6 LED xanh nhiéu (70 % LED do két
hop v6i 30 % LED xanh; 60 % LED do két hop véi 40 % LED xanh; 50 % LED d6 két hop véi
50 % LED xanh). Du¢i cac diéu kién nay, céac chi ti€u nhu chiéu cao cay, duong kinh thén,
chiéu dai va chiéu rong 14 déu cao hon so véi cac nghiém thirc con lai. Khi so sanh su sinh
trudng gitra 3 ti 1&: 70 % LED do6 két hop vai 30 % LED xanh; 60 % LED d6 két hop vai 40 %
LED xanh; 50 % LED d6 két hop véi 50 % LED xanh tir tuan thtr 2 dén thir 4, mic du c6 chénh
1énh nhung su khac biét khong cé y nghia trong théng ké. Su sinh truong nay dugc duy tri sang
tuan tht 6 & 3 ti 18 trén.

Bdng 5. Anh huong cua cac diéu kién chiéu sang bd sung khac nhau 1én kha nang sinh truéng va
phat trien cua giong Cic Kim cuong trong nha kinh sau 2 tuan, 4 tuan va 6 tuan.

2 tuln 4 tuin 6 tuin

Nghiém | Chiéu |[Pudng|Chiéu |Chiéu | Chiéu [Pudng [Chiéu |Chiéu | Chiéu | Puong |Chiéu |Chiéu

thire cao | kinh |daila | rdng cao | kinh |dailad ongla | cao | kinh |daild |rong
(cm) | than |(cm) la (cm) | than |(cm) | (cm) | (cm) | than | (cm) la
(mm) (cm) (mm) (mm) (cm)

Compact |10,40°"| 2,70° | 6,02° | 3,72 | 34,40°| 5,06" | 9,50 | 5,56° |51,40°| 5,10° | 8,48" | 5,32¢

100R | 14,14° | 2,96™ | 6,74 | 3.86" | 34,20° | 4,90% | 9,00™ | 5,42° {50,60°| 5,24° | 8,74° | 5,24°

90R:10B | 14,40% | 3,14* | 7,42° | 3,84° | 34,00° | 4,70 | 8,70°| 5,30° | 48,80°| 5,24° | 8,68° |5,50

80R:20B | 13,807 | 3,14* | 7,30° | 4,00° | 33,80° | 4,28° | 8,30 | 5,12° |53,20°| 5,44% | 8,80° |5,80"

70R:30B | 14,62%| 3,10* | 6,94° | 4,18" | 38,20° | 5,16" | 9,60° | 6,60° | 63,40"| 6,14* | 9,64 | 6,45°

60R:40B | 14,40 | 3,24 | 7,02% | 3,84° | 38,00°| 5,16 | 9,64 | 6,74 | 64,80*| 5,96™ | 10,10%| 6,02

S0R:50B | 13,60° | 3,00° | 6,80 | 3,70* | 37,80*| 5,12° | 9,70 | 7,00* | 65,60°| 5,88 | 10,18%| 6,40

Chu thich: *: Nhiing chit cai khac nhau (a, b, c...) dugc néu trong céac cot biéu dién su khac nhau c6 y
nghia vdi a = 0,05 trong phép thir Duncan.

Tuong ty nhu cac thi nghiém trudc thyc hién véi 2 gidng Cuc (Sapphire va Doa vang), &
gidng Ctic Kim cuong v6i anh sang khac nhau ciing tic dong khac nhau dén su sinh trudng cua
cay Ctic. Qua cac chi tidu chiéu dai 14, chiéu rong 14, chiéu cao va duong kinh than ghi nhén tir
tuan thir 2 dén tuan thir 6 cho théy, ti 16 70 % LED do két hop v6i 30 % LED xanh; 60 % LED
d6 két hop v6i 40 % LED xanh va 50 % LED dé két hop vai 50 % LED xanh gitp kha niang sinh
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truong cua cdy Cuc gidng Kim cuong sinh truong tét. Tuy nhién, sy sinh truong tiép theo sau
khi ngat dén chiéu sang méi 1a giai doan quan trong dé danh gia ti 16 dén LED phu hop cho su
sinh trudng va phat trién cua cidy Cac gibng Kim cuong. Sy sinh truong tiép theo (8 tuin, 10
tuan, 14 tuan) cta cac cdy Cuc gidng Kim cwong duéi diéu kién chiéu sang khac nhau dugc trinh
bay ¢ bang 6. Su sinh truong vuot trdi & cac diéu kién 70 % LED do két hop véi 30 % LED
xanh; 60 % LED d¢ két hop vdi 40 % LED xanh va 50 % LED d6 két hop v6i 50 % LED xanh
thé hién qua cac chi tiéu nhu chiéu cao ciy, duong kinh than ciing nhu duong kinh hoa. Diéu
nay chimg t0, su sinh truong & giai doan dau co bd sung anh sang vao ban dém quyét dinh dén
giai doan phat trién sau nay cua cy Cuc.

Cay Cuc gia ting nhanh chiéu cao sau khi ngét dén chiéu sang. Dudi diéu kién 50 % LED
do6 két hop voi 50 % LED xanh, cay Clic gia ting chiéu cao tir 65,60 cm (tuan th 6) 1én 107,00
cm & tudn thir 14, voi chiéu cao gia ting 1a 41,40 cm trong 8 tuan. Hai ti 1¢ co sy gia ting tuong
tw 1a 70 % LED d6 két hop véi 30 % LED xanh va 60 % LED do6 két hop voi 40 % LED xanh
v6i chi s6 1an luot 12 40,6 cm va 38,2 cm trong 8 tudn. Tuy nhién, khi xét vé duong kinh than
cay dudi didu kién 70 % LED do két hop v6i 30 % LED xanh cao hon so véi cac didu kién chiéu
sang khac, voi chi s6 lan luot qua cac giai doan 1a 6,40 mm & tudn tht 8; 8,64 mm & tudn thi 10
va 7,32 mm & tudn tha 14, twong tu nhu chi tiéu duong kinh than, chiéu dai 14 va chiéu rong la &
diéu kién nay ciing cao hon so voi diéu kién khac ¢ tuan thu 8 va thir 10. Vi vy, 70 % LED do
két hop voi 30 % LED xanh 1a diéu kién thich hop cho sy phét trién cia cdy Cuc gidng Kim
cuong.

Bdng 6. Su sinh trudng va phat trién tiép theo (8 tuan, 10 tuan, 14 tuan) ctia cay Cuc gidng
Kim cuong sau khi ngat dén chiéu sang.

8 tuin 10 tuan 14 tuén

Nghi¢m | Chiéu | Puong | Chiéu | Chiéu | Chiéu | Puong | Chidu | Chidu | Chiéu | Puong | Puong

thie cao kinh | daila |rongla| cao kinh | daila |rongld| cao kinh kinh
(cm) than | (cm) | (cm) | (cm) | than | (cm) | (cm) | (cm) than hoa
(mm) (mm) (mm) (cm)

Compact |74,00*"| 5,70° | 8,60™ | 6,14 | 83,00° | 6,14™ | 6,70° | 4,30% | 92,60° | 6,20 | 6,64

100R | 69,40° | 5,40° | 8,00° | 6,00° | 85,20°| 5,60¢ | 5,90 | 4,50 | 96,00 | 5,86 | 6,64°

90R:10B | 70,20° | 5,42° | 7,90° | 6,24 | 85,80° | 5,90 | 5,60" | 4,80 | 97.20° | 6,16° | 7,00°

80R:20B | 75,20° | 5,66* | 8,70% | 6,40 | 87,60° | 6,40° | 6,32°¢| 520" | 98,60° | 6,62° | 6,66°

70R:30B | 78,60 | 6,40* |10,04°| 6,30 [93,40°°| 7,26° | 8,64* | 6,10° |104,00*| 7,32° | 6,88"

60R:40B | 80,40° | 6,00 |10,02*| 6,70 | 92,40° | 6,50° | 7,40° | 4,86™ [103,00°| 6,52 | 6,70°

50R:50B | 80,60° | 6,00 | 9,20 | 6,48 | 97,00 | 7,10" | 8,04° | 5,20° [107,00*| 7,18" | 6,80"

Chii thich: *: Nhimng chir cai khac nhau (a, b, c...) dwoc néu trong cac cot biéu dién sy khac nhau c¢6 ¥
nghia véi o = 0,05 trong phép thir Duncan.
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Hinh 2. Anh huéng cia dén LED 1én kha ning sinh truéng va phat trién cia cac gidng Cuc trong trong
nha kinh. A, A1. Lan luot 1a giéng Cuc Sapphire trong dudi diéu kién dén compact 3U va dén LED
(70 % LED d6 két hop vai 30 % LED xanh) sau 2,4,6,8,12 tuan sinh truong va phat trién; B, B1.

Lan luot 12 gidng Cuc Doa vang trong dudi diéu kién dén compact 3U va dén LED (60 % LED do két hop
v6i 40 % LED xanh) sau 2, 4, 6, 8, 12 tuan sinh trudng va phat trién; C, C1. Lan luot 1a gidng Cuc Kim
cuong trong dudi diéu kién dén compact 3U va dén LED (70 % LED d6 két hop v6i 30 % LED xanh) sau
4,6, 8, 10; 12 tuan sinh truong va phat trién.

3.2. Théo luidn

Anh sang 13 yéu t6 quan trong trong sy sinh truéng cua thuc vat: anh sang tic dong dén qua
trinh quang hop, quang phat sinh hinh thai (hién tuong déng mé khi khong, wu thé ngon, ra
hoa...) va dap ing hudng sang. Sy dap tng nay phu thudc vao cuong do anh sang, chat lugng
anh sang (quang phé anh sang, quang ki, huéng chiéu sang) va thoi gian chiéu sang [7]. Viéc
nidm viing tac dong cua anh sang dén qua trinh sinh 1y thuc vat c6 thé didu khién dwoc sy sinh
truong va phat trién ciia cdy trong trong nha kinh cling nhu trong diéu kién in vitro. Cay hoa Ctc
thudc cdy ngay ngin, ching ra hoa trong diéu kién ngay ngin. Thong thuong khi thoi gian ban
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dém khoang > 9,5 gio thi cdy ngdy ngan chuyén tir giai doan sinh trudng sang sinh san tirc cdy
ra hoa. Trong diéu kién sinh truéng binh thuong thi thoi gian chiéu sang dé cay Cuc ra hoa
thuong trong khoang 10 - 12 git. Vi vy, dé cay Cuc sinh truong va tang sinh chiéu cao thi can
kéo dai thoi gian chiéu sang va rit ngan thoi gian tdi. Va thoi gian bd sung anh sang vao ban
dém thuong keo dai tir 4-6 gio. Trong qua khir, bong den soi dbt véi cong suat 60 W 1a nguon
chiéu sang duogc sir dung dé gia tang thoi gian chiéu sang trong qué trlnh trdng Cuc nham diéu
khién qua trinh ra hoa theo y muon. Hién nay, dén compact voi cong sudt 20 W dugc sir dung
thuong xuyén hon qua do sé tiét kiém duoc hon 60 % cong suit tiéu thy. Trong nghién ctru nay,
bong dén compact dugc thay thé bang dén LED c6 cong suét chi 10 W dé ting thoi gian chiéu
sang cho cay Cuc. Viée sir dung dén LED khéng chi giam cong suit tiéu thu xudng 50 % ma con
gitip cay sinh truéng manh hon so v6i dén compact. Loi thé 16n nhét khi str dung den LED 1a c6
thé chon lwa budc song phu hop véi sy sinh truong va phat trién cho ting dbi tuong cay trong,
qua do gitp gia tang nang sut t6i da cua san phidm nong nghiép. Didu nay hiu nhu khong thé
thyuc hién dugc dbi véi cac loai dén chiéu sang trudc day nhur dén sgi dét, dén huynh quang hay
den compact.

Duéi anh sang LED do, cac chdi va chidu dai dét than déu duoc kéo dai ¢ nhidu loai thuc
vat nhu cay Cuc [4], ciy Azorina vidalii (Wats.) Feer [8]. Nguoc lai voi anh sang do, anh sang
xanh lai trc ché qua trinh kéo dai than. Moreira da Silva va Degergh (1997) chi ra rang chiéu cao
va chiéu dai d6t than cua cay A. vidalii (Wats.) Feer bi ngin khi sinh truong dudi vung anh sang
xanh duong. Anh sdng xanh lam tc ché ting truong va nhiing thay doi trong hinh thai giai phau
than va 14 & cdy Tiéu nudi cdy in vitro [9]. Mortensen va Stromme [10] ciing quan sat thy su trc
ché tang truong dudi anh sang xanh ¢ nhiéu loai cdy trong trong nha kinh. Tuy nhién, Kraepiel
va Mipiniac [11] nhan manh tam quan trong cta 4nh sang xanh trong viéc déng md khi khong.
Anh sang mau xanh con c6 vai tro trong sy hinh thanh diép luc & thuc vat [12]. Ngoai ra, no con
anh hudng tich cyc trong biéu hién hoat dong cua gene ¢ ca trong nhan 1an gene & lap thé va
trong qua trinh phat trién bo may quang hop & té bao thuc vat [13]. Vi vay, viéc st dung hai loai
dén LED phat ra anh sang do va xanh trong mé hinh nay 14 can thiét cho su sinh truéng binh
thuong cia cay Chc trong trong nha kinh. Néu cing cudng do anh sang cia anh sang do (600 -
680 nm) va anh sang xanh (450 - 500 nm) chiéu dén 14 thi tia d6 c6 loi cho quang hop hon anh
sang xanh. Theo dinh ludt quang héa thi toc do ciia phan ing quang hoa khong phu thudc vao do
16n cta niang lwong quang tir ma chi phy thudc vao sé quang tir nhan duoc. Nang luong cia
lwong tir 4nh sang d6 nhé hon nhiéu so voi anh sang xanh vi budc séng anh sang d6 dai hon anh
sang xanh. Vi vdy, khi c6 mot cuong d6 anh sang nhu nhau thi s6 quang tir cia anh sang do luén
nhiéu hon anh sang xanh. Do d6, ma sb phan tng do anh sang do kich thich nhiéu hon anh séng
xanh. Piéu ndy, giai thich tai sao trong nghién ctru ndy, anh sang LED d6 duoc sir dung véi ti 16
cao hon so véi anh sang LED xanh.

Két qua nghién ctru cho thiy, tily thudc vao timg giéng cdy trong ma sy sinh trudng cua
ching thich hop véi ti 1& phdi tron gitta LED xanh va LED d6 c6 khéac nhau. Ti 1& 70 % LED do
két hop véi 30 % LED xanh thich hop cho su sinh truéng va phat trién 2 gidng Ciic Sapphire va
Kim cuong. Trong khi do, ti 1€ 60 % LED do két hop voi 40 % LED xanh phu hop cho giéng
Cuc Doa vang. Két qua nay tuong tw voi nghién clru ciia Nhut va ddng tac gia (2003) trén dbi
tuong Dau tay nudi cay in vitro. Cay Dau ty tang truong khoe manh khi nuéi cay dudi nhiéu ti
1¢ do/xanh khac nhau, nhung ching ting truong tot nhéat & diéu kién 70 % anh sang LED d6 va
30 % LED xanh [14]. Mit khac, cay Chudi, Eucalyptus citriodora, Phalaenopsis ting trudng tot
dudi diéu kién 80 % anh sang LED d6 va 20 % anh sang LED xanh [15, 16, 17, 18]. Su phi hop
clia ti 1& anh sang LED d6 va anh sang LED xanh véi ciy trong khong chi khac nhau & cac loai
ma con khac nhau cua gidng trong cing mot loai. Vi vdy, can phai tién hanh trén nhiéu giéng
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khac nhau dé co thé danh gia toan dién ti 1& két hop giita LED xanh va LED d6 nao phu hop véi
su sinh trudng va phat trién ctia ciy Cuc trong diéu kién nha kinh.

Qua két qua nghién ctru cho thay, Cay Cuc sinh truong va phat trién t6t hon dudi diéu kién
anh sang dén LED. Céc chi tiéu sinh trudng cua cac gidng Cuc dudi diéu kién chiéu sang LED
déu cao hon so voi dén compact. Tuy nhién, mirc tiéu thy dién lai giam di 50 % so véi dén
compact. C6 thé thy rd hiéu qua kinh té khi sir dung dén LED qua bang so sanh duéi day:

Bdng 7. So sanh hiéu qua kinh té giita dén LED va dén compact.

Chi tiéu Pén compact bén LED
(1): Cong suat (W) 20W 10W
(2): Tudi tho (gid) 8.000 50.000
(3): Gia san pham (ddng) 40.000 500.000
(4): Tong sb gio thip sang lién tyc trong 5 43.800 43.800
nam
5)=@/(2): S6 bong phdi mua trong 5 nam 5 1
st dung
(6) = (5) x (3): Tién dau tu bong dén cho 1 vi 200.000 500.000
tri trong 5 nam
(7): Gia dién hién tai* 1437 VND/1kWh 1437 VND/1kWh
(8) = (1) x (4) x (7)/1000: Tién dién tiéu thy | 20%43.800%1437/1000= | 10*43.800*1437/1000
trong 5 nam 1.258.812d =629.4064
(9) = (6) + (8): Tdng chi phi cho 5 nim 1.458.812d 1.129.406d
Chénh léch phi dau tu 1.458.812d - 1.129.406d = 329.4064

Chii thich: *: Gia dién hién tai 1437 VND/1 kWh (Thong tuw s0 38/2012/TT-BCT ngay 20/12/2012 cua Bo
Coéng Thuong quy dinh vé gia ban dién va huong dan thuc hién).

Nhu véy, khi so sanh den LED v6i dén compact trong qua trinh thap sang thi sy chénh léch
phi dau tu trong 5 ndm lén dén 329.406 @ cho méi bong. Néu sb lugng bong ting 1én thi sb tién
tiét kiém dién s& cao hon rat nhiéu.

Trude nam 2005, ngudi ndng dan sir dung bong dén sgi d6t voi cong suat 40 W, 60 W, 75
W, gid ré nhung tudi tho thap (tudi tho trung binh khoang 1.000 gi®) va tiéu hao ning luong cao
nén chi phi tién dién cling cao. Tur nam 2005 dén nay, nguoi dan str dung bong dén huynh quang
compact voi cong suat 20 W thay thé bong den soi dét vi loai den nay co nhleu vu diém hon
bong dén soi ddt 1a tiét kiém duoc chi phi tién dién vi it ton dién nang, tudi tho cao (tu01 tho
trung binh khoang 8.000 gi®). Pbi véi viéc sir bong compact 3U tai cac trang trai trong hoa Cuc
thi cach lép bong dugc thyc hién nhu sau: dén cach deén 3,0 m va hang cach hang 3,0 m, chiéu
cao treo dén 1a 1,8 m; binh quéan ctr mdi sao (1000 m?) str dung 140 - 145 bong dén compact 3U,
mdi ngay dém chiéu sang binh quan 5 gid. Thoi gian chiéu dén: 30 ngay/ vu x 4 vu/nim = 120
ngay/nam. Udc tinh trén dia ban Da Lat, Lac Duong c6 400 ha tréng Clic trong nha kinh thi sb
bong can sir dung 1a: 400 ha x 1450 dén/ha = 580.000 bong dén; Luong dién ning can tiéu ton:
580.000 bong dén x 20 W/h x 5 h/ngay x 120 ngay/nam = 6.690.000.000 Wh = 6.690.000 kWh
Gia dién hién nay trén thi truong khoang 1437 dong/kWh dién. Nhu vy, mdi nim luong dién
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phai tra cho thip sang tir 9,613 ti dong. Nép thay thé toan b deén compact 3U 20 W bang den
LED 10 W, thi dién nang tiéu thy giam xuong ’2 va tong kinh phi phai tra cho dién nang thap
sang trong mdt nam & cac trang trai hoa Cuc tai Pa Lat va Lac Duong chi 1a 4,806 ti dong.

4. KET LUAN

Qua két qua khao sat cac diéu kién chiéu sang khac nhau (dén compact; 100 % LED do; 90
% LED d6 két hop vdi 10 % LED xanh; 80 % LED dé két hop v6i 20 % LED xanh; 70 % LED
do6 két hop véi 30 % LED xanh; 60 % LED do két hop véi 40 % LED xanh; 50 % LED do két
hop véi 50 % LED xanh) 1én kha ning sinh truéng va phat trién ciia 3 giéng Cuc (Sapphire, Poa
vang, Kim cuong) duoc tréng trong diéu kién nha kinh cho thay, Su két hop giita 4anh sang LED
xanh va LED d6 gitp cay sinh trudng va phat trién t6t. Va ti 16 70 % LED do6 két hop véi 30 %
LED xanh phu hop cho sy sinh truong va phat trién ctia cdy Cuc giéng Sapphire va Kim cuong,
trong khi do, ti 1¢, 60 % LED do két hop v6i 40 % LED xanh phut hop cho su sinh truong va
phat trién cua cdy Cuc gibng Doa vang. Két qua nay c6 thé khiang dinh, dén LED thich hop dé
thay thé den compact trong viée chiéu sang cdy Cuc. Pén LED dugc sir dung c6 thé giup cac ho
néng dan trong Ciic giam dang ké chi phi dién thap séng.

Léi cam on. Céc tac gia xin chan thanh cam on ngudn von ngén sach nha nudce tir chwong trinh “muc tiéu
quoc gia vé st dung nang lugng tiet kiém va hiéu qua” ctia B Cong Thuong da tai trg kinh phi cho chung
t6i thyc hién dé tai nghién clru nay.
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ABSTRACT

GROWTH AND DEVELOPMENT OF CHRYSANTHEMUM MORIFOLIUM CULTIVARS
“DOA VANG, SAPPHIRE AND KIM CUONG” IN RESPONSE TO SUPPLEMENTAL
LIGHT EMITTING DIODES DURING THE NIGHT

Nguyen Ba Nam', Le Thi Thanh?, Le Thi Thanh Tra’, Vu Quoc Luan',
Nguyen Dinh Lam®, Duong Tan Nhut" "

"Tay Nguyen Institute for Scientific for Plant Breeding Research, Vietnam Academy of Science
and Technology, Da Lat City
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"Email: duongtannhut@gmail.com

Light-emitting diodes (LEDs) are a rapidly developing technology for plant growth and
have become a powerful tool for understanding the spectral effects of light on plants and capable
of application in commercial cultivation. Using LEDs can choose suitable wavelengths with the
growth and development of plants, thereby increasing the maximum yield of plants. The most
important in lighting source is red and blue LED. In this study, LEDs (Includes: 100 % red
LEDs, 90 % red LEDs + 10 % LEDs, 80 % red LEDs + 20 % blue LEDs, 70 % red LEDs + 30
% blue LEDs, 60 % red LEDs + 40 % blue LEDs, 50 % red LEDs + 50 % blue LEDs.) were
used supplemental light during the night in order to investigate the effect of them on growth and
development of Chrysanthemum morifolium cultivars “Doa vang, Sapphire and Kim cuong”
which were growing the greenhouse. Compact 3U fluorescent light was used as control
treatment. Results showed that 70 % red LEDs combined with 30 % blue LED is suitable for the
growth and development of Chrysanthemum morifolium cultivars “Sapphire and Kim cuong”,
while 60 % Red LEDs combined with 40 % blue LEDs is suitable for the growth and
development of Chrysanthemum morifolium cultivar “Doa vang”. The present study suggested
that LED can be replacement compact 3U fluorescent to supplemental light during the night for
Chrysanthemum in the greenhouse.

Keywords: Chrysanthemum, compact 3U fluorescent, greenhouse, growth and development,
light emitting diodes (LEDs).
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