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Study on the effects of chicken fertilizer combined with chemical fertilizer
on yield and quality of red okra grown on alluvial soil
Pham Thi Diem Thuy, Tat Anh Thu, Bui Trieu Thuong
Abstract

The objective of this study was to evaluate the effect of a combination of chicken manure fertilizer and chemical
fertilizers on the growth, yield and quality of fruit red okra (Abelmoschus esculentus L. Moench). The field experiment
was conducted during the winter - spring 2019 - 2020 season on alluvial soil (Fluvisol), at the experimental area of
Can Tho University. The field experiment with randomized complete block design was conducted with 4 treatments
and 3 replicates. The results showed that there were statistically significant differences in the growth, yield, Brix level
and nitrate concentration in fruits okra of different fertilizer treatments. Applying doses of 70% NPK combined with
30% chicken manure (84 kg N - 42 kg PO, - 42 kg K,O/ha + 1.8 tons/ha chicken manure) resulted in better plant
growth and higher yield than 100% NPK fertilizer (120 kg N - 60 kg PO, - 60 kg K,O/ha). Combination of 50% NPK
and 50% chicken manure (60 kg N - 30 kg PO, - 30 kg K,O/ha + 3 tons/ha chicken manure) had yield equal to 100%
NPK fertilization. The results of this study also showed that applying organic fertilizers increased Brix levels, reduced
the accumulation of nitrate in the fruit as compared with solely chemical fertilizer. In addition, applying organic
fertilization helped improve soil pH, organic matter content, and the available plant nutrients in the soil more clearly
than without applying organic fertilizers (100% NPK).
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) ANH HUONG CUA DEN LED XANH, PO
PEN SINH TRUONG, HAM LUQNG VA CHAT LUQONG TINH DAU
CUA CAY BAC HA NHAT (Mentha arvensis L.)

D6 Thi Kim Trang', Nguyén Phuong Lan', Bui Thi Thanh Phuong'
Tran Bao Tram', Nguyén Thi Thanh Mai', Phan Xu4n Binh Minh'

TOM TAT

Ngay nay, viéc sti dung ngudn sang don sic (LED) dang gia ting nhanh chong trong nganh tréng trot, giup tang
nang sudt va chit lugng cy trong. Nghién cdu nay thuc hién danh gia anh hudng ctia dnh sang LED trén d6i tugng
cay Bac ha nhét (Mentha arvensis L.) v6i cac ty 1€ phéi hgp khac nhau: 100% LED xanh, 70% LED xanh + 30% LED
dd, 50% LED xanh + 50% LED dd, 30% LED xanh + 70% LED d6, 100% LED do va doi chting la anh sang dén huynh
quang (cuong d6 chiéu sang 400 pmol/m?/s photon va thoi gian chiéu sang 12 h/ngay). Két qua cho thay: cong thic
phdi sang LED véi ty 1é 30% LED xanh + 70% LED d6 c6 anh hudng tich cuc nhét dén sy phat sinh, phat trién ctia
mam sau 30 ngay trong véi ti 1é ndy mam dat 94,2%, s6 mam trung binh/céy la 1,98. Sau 90 tréng (thu hoach) & ca

'Trung tdm Sinh hoc Thuc nghiém, Vién Ung dung Cong nghé
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2 diéu kién phoi sang 50% LED xanh + 50% LED do va 30% LED xanh + 70% LED do déu cho néng suét sinh khoi
cao nhat, tuong ting dat 536,7 g/cay va 522,3 g/cay, tuy nhién cong thtic chiéu saing 30% LED xanh + 70% LED do
6 tac dong tot hon dén kha nang tich Ity ham lugng tinh dau va thanh phan cac hoat chit dI-Menthol, I-Menthone
trong tinh dau cua sinh khdi cay tuoi thu dugc so véi khi chiéu sang 50% LED xanh + 50% LED do (tuong ting dat

1,17% va 68,19%, 22,77% so v6i 0,85% va 67,17%, 19,21%).
T khoa: Bac ha Nhat, den LED, sinh trudng, tinh dau

1. DAT VAN DE

Anh sidng 13 nguén ning lugng cho nhiéu hoat
dong song ctia thuc vat. Cac budc séng anh sang
khéc nhau anh hudng dén su phat trién cta té bao,
cac co quan va tinh nang quang hgp ctia thuc vat,
ngoai ra ching con anh huéng dén hinh thai, sinh ly
cling nhu nang suét va chat lugng cay trong (Kopsell
and Sams, 2013). Amaki va cdng tc vién (2011) da
nghién ctiu trong thi nghiém Hing qué dudi anh
sang cac loai dén don sic khac nhau la LED xanh
duong, xanh luc, xanh 14 va dé (vé6i bude song dinh
lan lugt 1a 470, 500, 525 va 660 nm), két qua cho thay
cay trong st dung anh sang LED xanh 1a cho ham
lugng tinh dau cao nhat, gap 1,2 - 4,4 14n so véi cac
loai LED khac. Két qua nghién ctiu ctia Dou va cong
tac vién (2017) ciing chi ra rang: d6i v6i hau hét cac
loai thao moc, viéc két hgp gitia anh sang do va anh
sang xanh giup ting dang k€ ning suit cay trong.
Tuy nhién, ndng sudt cay trong sé giam khi ty 1¢ anh
sang xanh dat dén ngudng, va ti 1é nay khac nhau
gitia cac loai. Nghién ctiu cting cho thdy anh sang
do, xanh da troi va tia cuc tim (UV) gitp ting ham
lugng tinh dau va hgp chat phenol trong cac loai
thdo mdc khac nhau, va cai thién kha niang chéng
oxy hoa. Nishioka va cong tac vién (2008) da trong
thtt nghiém giéng Bac ha nhéat (Mentha arvensis L.)
dudi ba ché do chiéu saing LED khac nhau (xanh
duong, xanh 14 va do), két qua cho thay khéi lugng
la kho ctia cay trong trong diéu kién anh sang do
cao hon gap 1,3 lan va 1,2 lan so vdi cdy trong trong
diéu kién dnh sdng xanh duong va xanh 14 cay. Ham
lugng L-menthol - thanh phédn chinh cta tinh dau
thu dugc trong céy trong & ché do chiéu sang LED
do cting cao gap 1,4 1an so v6i ché do chiéu sang xanh
lam va xanh luc. Két qua tht nghiém ché do chiéu
sang cho cay Bac ha au (Mentha piperita L.) trong
trong nha kinh ciing cho thdy diéu kién phoi sang
v6i ty 1é 70% den LED dé va 30% LED xanh giup cay
tang trudng vé sinh khoi tuong duong véi diéu kién
chiéu sang thong thuong nhung ham lugng tinh
dau thu dugc cao gip 3 lan (Sabzalian et al., 2014).
Nhoém tac gia Hikosaka va cong tac vién (2010) con
chi ra rdng anh sang dén LED con anh huéng dén
cac hoat chat chong oxy héa trong tinh dau Bac ha.
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Ngoai ra con c6 kha nhiéu nghién ctiu cho thiy anh
sang dén LED khong nhiing c6 tac dung giup tang
sinh kh&i ma con gia tang cac hoat chét cho thuc vat.

Gi6ng Bac ha nhat thudc loai Bac ha A (Mentha
arvensis L.) la cay than thao song lau nam, cao
10 - 60 cm, d6i khi dat dén 100 cm. Hoat chét chu
yéu trong cay Bac ha la tinh dau véi ham lugng tu
0,5 - 1,5%, tuy thudc vao giong va diéu kién nuoi
trong. Bac ha nhét la mot trong nhiing giéng c6 ham
lugng tinh dau cao tii 0,7 dén 1,5% (La Dinh Méi
va ctv., 2001) dugc Cong ty Nishoo Iwai Nhat Ban
dua vao Viét Nam trong tii ndm 1997. Sau nhiéu
nam nghién ctiu va khao nghiém giong Bac ha nay
tai Viét Nam cho thdy Bac ha nhét pht hop véi diéu
kién thé nhudng, khi hau tai nhiéu diém trong & cac
tinh dong biang va Trung du Bac b, cho nang suit
trung binh ti 140 - 170 kg tinh d4u/ha/nam, thanh
phan Menthol trong tinh dau dat trung binh tu
72 - 76% (D6 Thi Tiém va ctv., 2008). Dén nay giéng
Bac ha nhéat van dugc trong tai cac tinh Hung Yén,
Hai Duong, Binh Thuén...

I1. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ciu

Giong Bac ha Nhat (Mentha arvensis L.) thu tai
Khoai Chau, Hung Yén dugc dua vé trong tai vuon
uom Trung tam Sinh hoc Thuc nghiém.

ben LED dugc st dung trong nghién ctiu la LED
do (budc séng 640 - 680 nm) va LED xanh duong
(budc séng 430 - 450 nm) dugc lap vao mau den
huynh quang (dai 120cm; cong suat 25W) véi ti 1é
s6 LED xanh/LED do theo cac cong thtic thi nghiém
do Cong ty CP béng den phich nuéc Rang Dong
cung cap.

2.2. Phuong phap nghién ctu

2.2.1. Phuong phdp bo tri thi nghiém

Nhiing doan than ngdm c6 chuda choéi nga dai
khoang 10 - 15 cm dugc trong trén cac khay (kich
thudc: 50 120 cm, cao 25 cm), gid thé dugc do
day 20 cm (gid thé chta: 95% phu sa song hong +
5% phan hiiu co vi sinh Song Gianh). M6i khay
trong 15 cay.
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Cac cong thtic chiéu sang dugc bo tri gom: CT1:
100% LED xanh; CT2: 70% LED xanh + 30% LED
do; CT3: 50% LED xanh + 50% LED do; CT4: 30%
LED xanh + 70% LED do; CT5: 100% LED doé va
doi chiing (DC) la dén huynh quang (gitia cac 16 thi
nghiém c6 vach ngin chin sang). Thoi gian chiéu
sang 12 gio/ngay, cuong do chiéu sang 400 pumol/
m?*/s photon. Mau trong trong diéu kién nha ludi c6
mai che, nhiét do 20 - 32°C, d6 am 70 - 80%. tudi
nudc da dm cho dat, thong thudng qua trinh tudi
dugc tién hanh 1 ngay/lan vao mua kho va 2 ngay/
l4n vao mua mua.

Thi nghiém gom 3 lan lap lai.

2.2.2. Phuong phdp phdan tich, ddnh gid

- Panh gia anh hudng cta diéu kién diéu kién
chiéu sing LED xanh/dé dén sinh trudng va chat
lugng tinh dau ctia cay Bac ha:

+ Sau 30 ngay trong danh gid cac chi s6: Ti 1é mau
néy mam (%), s6 mam trung binh trén cdy (mam) va
chiéu cao trung binh cia mam (cm): dugc xac dinh
tai thoi di€ém danh gid bang cach do tii mat dat dén
dinh sinh truéng.

+ Sau 60 ngay trong danh gia cac chi s6: chiéu cao
trung binh ctia cay (cm), khdi lugng 14 tuoi trung
binh cta cay (g), khoéi lugng tuoi trung binh cua
cay (g)-

+ Sau 90 ngay trong, khi hoa né r¢ tién hanh thu
hoach va danh gia cac chi s6: Khdi lugng tuoi trung
binh cua cay, ham lugng tinh dau va thanh phan
hoat chat (dI-Melthol va I-Menthone) trong tinh
dau Bac ha.

- Tach chiét tinh ddu bang phuong phap 16i cuén
hoi nuée toan b sinh khéi phan trén mat dat caa
cay Bac ha.

- Panh gid ham lugng tinh ddu bang chi s6 lugng
tinh d4u/khoi lugng than la.

- Xac dinh thanh phan dI-Melthol va I-Menthone
trong tinh d4u bac ha bang phuong phap sic ky khi
theo TCVN 11422:2016.

- Phuong phap xti 1i s6 liéu:

+ Cac chi tiéu thong ké danh gia sinh dugc xt ly
bang phan mém IRISTAT 5.0.

+ Céc chi tiéu thong ké vé ham lugng tinh dau va
ty 1& hoat chéat dI-Menthol va I-Menthone trong tinh
dau bac ha dugc xti ly bang phan mém Excel 2010.

2.3. Thei gian va dia di€ém nghién ctiu

Nghién ctiu dugc thuc hién 3 dgt khac nhau:
(1) tu thang 2 dén thang 5 ndm 2019, (2) tu thang
6 dén thang 9 ndm 2019 va (3) thang 2 dén thang 5
ndm 2020 tai Trung tdm Sinh hoc Thuc nghiém -
Vién Ung dung Cong nghé. Két qué nghién ctiu 1a s6
liéu trung binh ctia 3 1an thuc hi¢n thi nghiém.

I1I. KET QUA VA THAO LUAN

3.1. Anh huéng cta diéu kién chiéu sing LED
xanh/dé dén sinh trudng va phat trién cia mam
Bac ha nhat

Su phat trién ctia mam Bac ha sau 30 ngay nuoi
cdy trong diéu kién chiéu sang khac nhau dugc trinh
bay & bang 1.

Bang 1. Anh huéng ctia ti 1¢ 4nh sing LED xanh/do
dén kha nang ndy mam va phit trién
ctia mam Bac ha nhat sau 30 ngay trong

Diéu kién Ti 1é m»?lu So me‘im Chiéu cao
chiéu sing nay mam TB{‘cay ’E‘B cia
(%) (mam) mam (cm)
bC 81,7¢ 0,81¢ 8,42¢
CT1 78,5¢ 0,96¢ 12,64¢
CT2 86,2¢ 1,20¢ 14,222
CT3 91,2° 1,46° 13,84
CT4 94,2* 1,98* 13,26°
CT5 94,3* 1,84 8,28
CV (%) 5,4 6,7 7,2
LD, 0,6 0,14 1,3

Ghi chii: LSD,  la sai s6 nhé nhdt cé y nghia 6 miic
cho phép la 5%; Nhiing chii cdi khdc nhau (a, b, c...) diigc
néu trong cdc cot biéu dién sy khdc nhau cé y nghia &
mitic LSD.

Két qua bang 1 cho thdy diéu lién chiéu sing
LED xanh/do6 anh hudng rat 16n dén qua trinh sinh
trudng va phat trién ciia madm Bac ha. Anh sdng do
6 tac dung kich thich su ndy mam, nhung anh sang
xanh gitp ciy tang cudng kha ning chuyén hoa va
su phat trién ctia bd ré gitp cay phat trién cao hon,
la ciing phat trién t6t hon. Vi vay & cac cong thiic
thi nghiém co6 ti 1é LED xanh cao céy phat trién cao
hon, tuy nhién thiéu anh sing d6 dan dén kha ning
phat trién mam ciing nhu phén nhanh kém hon so
v6i cac cong thiic ¢ ti 1é LED do cao. Thé hién cu
thé trong nghién ctiu: cong thiic chiéu sing den LED
ti 16 30% LED xanh + 70% LED do cho két qua tot
nhat véi ty 1é€ ndy mam 94,2% cao hon doi chiing
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1,15 lan, s6 mdm trung binh trén mau la 1,98 cao
hon 2,4 lan so véi d6i chiing, con chi s6 chiéu cao
trung binh la 13,26 cm c¢6 thdp hon so véi 2 cong
thiic thi nghiém 70% LED xanh + 30% LED do va
50% LED xanh + 50% LED do6 nhung d6 chénh
léch 1a khong 16n va van cao hon 1,6 lan so véi d6i
chiing do6i chiing (chi dat 8,42 cm). Két qua nay ciing
tuong tu véi diéu kién chiéu sang phu hop cho su
phat trién ctia cdy Hing Qué (Hosseini et al., 2019).
Két qua mot s6 nghién ctiu khac ciing cho thay, ti 1é
70% LED do két hop véi 30% LED xanh thich hgp
nhét cho sy sinh truéng va phat trién cua céy Cic
giong Sapphire (Nguyén Ba Nam va ctv., 2014) hay
sti dung dnh sang don sac LED theo ty 1¢ 80% LED
do + 20% LED xanh kich thich sy sinh chéi nhanh
ctia hoa chuong nuoi cdy in vitro (Tran Ngoc Truoi
va ctv., 2017).

Nhu vay véi két qua thu dugc cho thdy diéu kién
chiéu sang tot nhat trong giai doan ndy mam cta cay
Bac ha 13 phéi hgp LED don sac véi ty 1é 30% LED
xanh + 70% LED do.

Anh huéng ctia diéu kién chiéu sing LED xanh/
do dén sinh trudng va phat trién cua ciy Bac ha nhat

Két qua danh gia sinh trudng va phat trién cua
cay Bac ha sau 60 nudi trong thong qua cac chi s6:
Chiéu cao, khoi lugng va khéi lugng la trén cay dugc
thé hién & bang 2.

Bang 2. Anh hudng ctia diéu kién chiéu sang
LED xanh/d6 dén sinh trudng va phat trién
ctia cay Bac ha nhét sau 60 ngay trong

) Chiéu cao Khot Khéi
Diéu kién , | lugngtuoi lugngla
chiéu sang 18 (illll:)cay trung binh | tuoi/cay

cua cay (g) (g)
bC 45,29¢ 332,5f 64,4¢
CT1 46,95¢ 357,14 68,3
CT2 48,344 368,4¢ 74,9¢
CT3 51,72° 378,1* 84,5°
CT4 53,36 372,2° 79,6°
CT5 50,05¢ 345,8¢ 66,94
CV (%) 7,1 8,1 7.7
LSD, s 1,2 27 18

Ghi chi: LSD,  la sai s6 nhé nhdt cé y nghia & miic

cho phép la 5%; Nhiing chit cdi khdc nhau (a, b, c...) diugc
néu trong cdc cft biéu dién sy khdc nhau cé y nghia &
miic LSD.
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Két qua bang 2 cho thdy diéu kién chiéu sang
LED c6 anh hudng ro rét dén su sinh trudng va phat
trién cua ciy Bac ha nhat, & tit ca cac cong thic
thi nghiém ciy déu phat trién t6t hon so véi 16 doi
chiing. Cong thiic chiéu sang cho chi s6 tang trudng
chung t6t nhat 1a 50% LED xanh + 50% LED do véi
khéi lugng cay tuci va khoi lugng 14 tuoi/cay cao
nhat dat lan lugt 1a 378,1 g va 84,5 g/cay, cao hon
(tuong ung) so véi doi ching la 1,13 an va 1,3 lan.
Nghién ctiu ctia Dou va cdng tac vién (2017) cho
thdy cay Lan kim tuyén (Anoectochilus roxburghii)
sinh trudng tot nhat & diéu kién phoi sang theo ty
16 25% LED d6 va 75% LED xanh, hay vé6i doi tugng
cay cai xoong diéu kién chiéu siang 60% anh sang
LED dé két hop 40% 4anh sang LED xanh gitp ting
trong lugng tuoi clia cay 57,11% so véi anh sdng tu
nhién (Ajdanian et al., 2019), con v6i cidy Lan ho
diép & diéu kién chiéu sing 50% anh sang LED do
két hgp 50% anh sang LED xanh cay sinh trudng va
phat trién tot nhat (Luong Thuy Hang va ctv., 2019).

3.3. Anh huéng caa ti 1¢ 4nh sang LED xanh/d6
dén ham lugng va chit lugng tinh dau bac ha

Sau 90 ngay trong thtt nghiém & mot s6 mau cay
da c6 hoa, tién hanh thu hoach sinh khdi danh gia
ndang sudt va chat lugng tinh dau. Két qua dugc trinh
bay & bang 3.

Két qua bang 3 cho thay diéu kién chiéu sang LED
khong chi anh hudng dén sy sinh trudng va phat
trién cta cady Bac ha ma con anh hudng dén ham
lugng tinh d4u cting nhu thanh phén cac Menthol
trong tinh dau, két qua nay tuong tu véi cong bo
ctia cdc nhém tac gia trén cay Hung qué (Amaki
et al., 2011; Hosseini et al., 2019). Cing trén doi
tugng cay Bac ha nhat, Nishioka va cong tac vién
(2008) da cho thay khi chiéu sang LED do cay cho
ham lugng tinh dau cao hon 1,4 1an so véi trong dudi
anh sdng xanh luc (525 nm). Trong nghién ctiu nay,
& cong thic chiéu sang 30% LED xanh + 70% LED
do cay cho ham lugng tinh dau cao nhat dat 1,17%
(cao hon 1,65 14n so véi d6i chiing), thanh phan hoat
chét chinh trong tinh d4u cling cao hon tat cac cong
thiic khac. K&t qua nay cling tuong dong véi nghién
ctiu ctia Sabzalian va cOng tac vién (2014) cho thay
v6i cay Bac ha au (Mentha piperita L.) dugc trong
trong nha kinh & ché d6 chiéu sang 70% den LED do
va 30% LED xanh su tang truéng vé sinh khoi tuong
duong véi diéu kién chiéu sang thong thuong nhung
ham lugng tinh d4u thu dugc cao gip 3 lan.
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Bang 3. Anh hudng ctia ti 1 4nh sing LED xanh/d6 dén ham lugng va chét lugng tinh dau bac ha

Pidu kién Khéi lugng tuoi Ham luong Thanh phén hoat chit
chiéu séhg trung binh ctia cay tinh dau dI-Menthol I-Menthone
(8) (%) (%) (%)

bC 475,2¢ 0,71 + 0,027 59,38 + 0,010 19,54 + 0,011
CT1 4534 0,72 +0,03 62,75 + 0,015 15,41 + 0,017
CT2 512,1¢ 0,83 + 0,028 61,53 0,012 19,63 + 0,012
CT3 536,7° 0,85 + 0,025 67,17 £0,018 19,21 +0,015
CT4 522,3° 1,17 + 0,032 68,19 0,013 22,77 £ 0,012
CT5 494,44 0,95 £ 0,025 62,61 + 0,015 21,06 £ 0,013
CV (%) 8,4

LSD, s 3,2

Ghi chu: LSD, _la sai s6 nho nhdt c6 y nghia 6 miic cho phép la 5%; Nhiing chii cdi khdc nhau (a, b, c...) dugc néu

0,05

trong cdc cot biéu dién sy khdc nhau cé y nghia 6 miic LSD.

IV. KET LUAN

Diéu kién chiéu sang den LED vdi ty 1é phdi hop
30% LED xanh + 70% LED d6 thich hgp nhat d6i véi
sinh truéng va kha nang tich Iy tinh dau, hoat chat
Menthol ctia cay Bac ha nhéat (Mentha arvensis L.)
trong trong diéu kién nha luéi:

- Sau 30 ngay nuoi trong cho ti 1¢ ndy mam dat
94,2%, s6 mam trung binh/cay la 1,98, chiéu cao
trung binh cia mam 1a 13,26 cm.

- Sau 90 ngay nudi trong (thu hoach) cho khéi
lugng sinh khéi tuoi trung binh dat 522,3 g/cay, ham
lugng tinh dau thu dugc dat 1,17% (tinh theo khoi
lugng sinh khoi cay tuoi) va thanh phan cac hoat
chét chinh dI-Menthol va I-Menthol trong tinh dau
lan lugt dat 68,19% va 22,77%.

LOI CAM ON

Nghién ctiu nay dugc hoan thanh véi sy tai trg
kinh phi tit Nhiém vu KH&CN cua Bo Khoa hoc va
Cong nghé: “Nghién ctiu ting dung cong nghé chiéu
sang den LED nhdm nang cao nang sudt va ham
lugng tinh d4u cay Bac ha (Mentha arvensis L.)” do
Trung tim Sinh hoc Thuc nghiém - Vién Ung dung
Cong nghé thuc hién.
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Effects of red and blue LEDs on the growth, the content and the quality
of essential oil of the Japanese mint plant (Mentha arvensis L.)

Do Thi Kim Trang, Nguyen Phuong Lan, Bui Thi Thanh Phuong
Tran Bao Tram, Nguyen Thi Thanh Mai, Phan Xuan Binh Minh

Abstract

Today, the use of light emitting diodes (LEDs) is increasing rapidly in the horticultural industry, contributing to rise
the yield and the quality of crops. The aim of this study is to evaluate the influence of different LEDs” combinations
for the Japanese mint plant (Mentha arvensis L.), including: 100% blue LED, 70% blue LED and 30% red LED, 50%
blue LED and 50% red LED, 30% blue LED and 70% red LED, 100% red LED and fluorescent lighting (the control)
(photosynthetic photon flux, 400 pmol m™ s with the light period 12h/day). The results showed that the combination
of 30% blue LED and 70% red LED had the most positive effects on the germination and development of Japanese
min plant shoots in 30 days of growing with the germination rate of 94.2 %; the average number of germs per sample
was 1.98. After 90 days of the growing (at harvesting time), both combinations of 50% blue LED + 50% red LED and
30% blue LED + 70% red LED gave the highest biomass yields with 536,7 g/plant and 522,3 g/plant, respectively.
However, the combination of 30% blue LED + 70% red LED had better effect on the accumulation of essential oil
content as well as active ingredients dI-Menthol, I-Menthone in essential oils in the fresh biomass compared to the
combination of 50% blue LED + 50% red LED (respectively 1.17% and 68.19%, 22.77% compared with 0.85% and
67.17%, 19.21%).

Keywords: Japanese mint, light emitting diodes, growth, essential oil
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HOAN THIEN QUY TRINH NHAN GIONG LAN KIEM THANH NGQC
(Cymbidium sinense var alba) BANG PHUONG PHAP NUOI CAY MO TE BAO
Nguyén Vin Tién', Pdng Van Pong', Chu Thi Ngoc My,
Nguyén Vin Tinh!, Duong Van Minh!

TOM TAT

Nghién ctiu hoan thién quy trinh nhén giéng lan kiém Thanh Ngoc nham muc dich bao ton va phat trién loai
lan quy, c6 gia tri thdm my va gia tri kinh t€ cao. Két qua nghién ctiu cho thdy nguodn vat liéu khoi dong ban dau tot
nhat 1a choi nach & thoi diém chiéu cao > 5 - 10 cm (mau in vivo) va dinh than cay in vitro. Moi truong t6t nhat cho
su PSHT choi tii dinh than cay in vitro 1a MS + 1,5 mg/l BAP + 0,2 mg/l a-NAA + 100 ml/I ND + 10 g/l dudng +
6 g/l agar. Moi truong MS + 2,5 mg/l BAP + 0,3 g/l THT + 50 g/l KT + 100 ml/IND + 10 g/l dudng + 6 g/l agar 1a moi
truong nhan nhanh tt nhat cho hé s6 nhan 5,03 14n va chat lugng choi tét. Moi trudng tao ciy hoan chinh tét nhat
la MS + 0,5 mg/l a NAA + THT 2,0 g/1 + 100 mI/I ND + 30 g/l CT + 10g/l duong + 6 g/l agar v6i s6 ré/cay dat 4,5 ré,
ré dai 3,6 cm, la dai 8,6 cm, trong lugng cay dat 2,5 g.

T khoa: Lan ki€ém Thanh Ngoc (Cymbidium sinense var alba), quy trinh nhéan giéng, nuéi cay mo té€ bao

' Vién Nghién ctiu Rau qua - Vién Khoa hoc Nong nghiép Viét Nam

88



