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Abstract

The results of the evaluation of 25 pure maize lines and 3 tester plants through the experiments in the Spring 2021
and Autumn Winter 2021 crops determined: 20/25 maize lines had good agro-biological characteristics and high
yield > 30 quintals/ha, protein content >9%. The evaluation of the combining ability of grain yield identified 11 lines,
including QPM-2, QPM-5, QPM-6, QPM-7, QPM-18, QPM-22, QPM-23, QPM-25, QPM-29, QPM-40, QPM-46
which had positive general combining ability (gi). Among them, 2 lines QPM-2 (8.705) and QPM-5 (7.874) had high
general combining ability values. The lines having high specific combining ability values with CT-1 were QPM-8,
QPM-35, QPM-49; with CT-2 were QPM-9, QPM-13, QPM-19; with CT-3 were QPM-41, QPM-42, QPM-45. The
highest specific combining ability variance () belonged to QPM-5, followed by QPM-19.
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XAC PINH HAM LUQONG LYCOPENE VA BETA-CAROTENE
TRONG DICH CA CHUA CO PAC CHAN KHONG THEO MO HINH HOI QUY
TUYEN TINH NHO NHAT TUNG PHAN TU CAC THAM SO MAU SAC

Pham Ngoc Hung", Lé Tuén Phuc', Nguyén Ngoc Vién,
Nguyén Thi Thao', Hoang Quéc Tuén'
TOM TAT
Muc tiéu ctia nghién ctiu nham kiém tra kha ning xdc dinh ham lugng Lycopene va -Carotene trong dich
ca chua c6 dic thu dugc theo phuong phép c6 dic chan khong vé6i cac tham s6 mau sic thong qua mé hinh
hdi quy tuyén tinh nho nhét tiing phan (PLS). Dich ca chua trong qua trinh c6 déic dugc thu thip, do mau sic
trudc khi xdc dinh ham lugng Lycopene va B-Carotene bing cic phuong phap hoa hoc. Tl cic tham s6 mau
sdc (L*, a*, b*, Hue, Chroma,...) va ham lugng Lycopene va 3-Carotene thu dugc tién hanh x4y dung cac mo
hinh hoéi quy. Két qua cho thdy hé s6 héi quy ctia mo hinh héi quy PLS trong udc lugng ham lugng Lycopene
va -Carotene tii tham s6 mau l4n lugt 1a (0,922 va 0,946) tuong ting cho tip xac thuc chéo. Nhu vay, phuong
phép du dodan ham lugng Lycopene va 3-Carotene trong dich ca chua c6 thé dat dugc bang phuong phap do
mau két hop mo hinh héi quy PLS.
T khoa: Ca chua, c6 dac chan khong, Lycopene, -Carotene

'Vién Cong nghé Sinh hoc va Cong nghé Thuc phém, Truong Pai hoc Bach Khoa Ha No§i
* Tac gia lién h¢, e-mail: hung.phamngoc@hust.edu.vn
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I. PAT VAN PE

Ca chua la loai san phdm rau an qua dugc tiéu
thu nhiéu tht hai trén thé gidi, sau khoai tay va
khoang 30% trong s6 d6 dugc tiéu thu duédi dang
cdc san phiam ché bién nhu: paste, nugc sot, tuong
ca (Gould, 1992). Qua ca chua chin tich tu mot
lugng 16n Lycopene va mot lugng tién chat cta
vitamin A (B-caroten) (Carrillo-Lopez and Yahia,
2014). Céac carotenoid la chat dinh duéng thiét yéu
cho co thé, tuy nhién ching khong thé dugc tong
hgp bdi con nguasi va dong vat. Do d6, chung phai
dugc cung cdp thong qua ché d6 dn udng (Latowski
et al., 2014). Cac nghién ctiu gan day ciing da chi
rang néu thuong xuyén an mot lugng vita du ca
chua tuoi hodc cac san phdm ti ca chua sé han ché
su phat trién ctia mét s6 bénh nhu bénh ung thu
phdi, da day va tuyén tién liét hay cac bénh vé tim
mach khac (Tilahun et al., 2017).

Coé nhiéu ky thuat khac nhau da dugc st dung dé
xac dinh ham lugng Lycopene va 3-Carotene. Trong
dé, phéan tich HPLC la phuong phép dinh lugng
chinh xac nhat cac gia tri ham lugng Lycopene va
B-Carotene. Tuy nhién, ky thuat phan tich HPLC
kha phtic tap va gia thanh cao. M6t ky thuat phan
tich khac khac la stt dung két qua do quang ti dich

chiét v6i dung moi hiiu co. Tuy nhién, két qua
cua phuong phap nay bi anh hudng nhiéu boi cac
yéu t6 khach quan. Mot s6 nghién ctiu da chi ra
su lién quan gitia mau sic v6i ham lugng sac t6 ctia
cc san phdm nong san khac nhau nhu: L4 mui tay
(Berset and Caniaux, 1983), qua viét quat (Lancaster
etal.,1997), 6t dd (Reeves, 1987), nho (Watada and
Abbott, 1975), ca rot (Ling et al., 1996). Muc tiéu
ctia nghién ctiu nay la khao sat sy thay déi mau
sac, xac dinh su tuong quan gitia thong s6 mau sic
v6i ham lugng Lycopene va B-Carotene cua dich ca
chua trong qua trinh c6 ddc chan khong. Trén co
s& do, x4y dung dugc mo hinh hoéi quy nham xac
dinh nhanh ham lugng Lycopene va p-Carotene
cua dich ca chua thong qua may do mau cam tay.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén vt liéu
2.1.1. Mau ca chua

Nguyén liéu ca chua tuoi dugc thu mua & cac
siéu thi trén dia ban thanh phé Ha Noi. Cac qua
ca chua c6 do dong nhédt vé mau sic (qué chin do
> 90% dién tich bao phu), khong bi d4p nat va
khong bi hu hong béi sau bénh.

Hinh 1. Miu ca chua sau khi rtta va cit do6i

2.1.2. Mdy do mau

May do mau ColorLite Sp860 (DPtic - Hinh 2a)
dugc sti dung d€ do mau sic cua dich ca chua tai
cac thoi diém khac nhau trong qua trinh c6 ddc
chan khong.

Hé théng mau dugc st dung la hé mau CIE
(Commission International de I’Eclairage) bao
gom 3 thong s6 chinh: L*, a* va b*. Trong d6 L* dai
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dién cho anh sang hodc bong t6i, a* dai dién cho
mau dé hodc xanh 14 cay va b* dai dién cho mau
vang hodc mau xanh lam. Ngoai ra, tong chénh
léch mau (AE), Chroma cho biét d6 tinh khiét va
do bao hoa ctia mau sic ciing nhu géc mau Hue
biéu thi sy thay d6i cia mau sac (goc 0° hodc 360°
biéu thi mau do trong khi cac goc 90°, 180° va 270°
lan lugt cho biét mau vang, xanh lyc hay xanh lam
tuong ing).
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Hinh 2. a) Mdy do mau ColorLite sph860 (Ptic) va b) Hé thong thiét bi c6 dac chan khong

2.1.3. Thiét bi do quang pho UV-VIS

May do quang phé UV-VIS GeneQuant 1300
(My) dugc stt dung d€ do d6 hép thu & cac budc
song ti 200 dén 900 nm.

2.1.4. Thiét bi c6 ddc chdn khéong

Hé thong thiét bi c6 dac chan khong (Italia) ¢
nang sudt t6i da 40 L dich/mé. Ap suét chan khong
c6 thé diéu chinh dén 0,9 atm, téc do canh khudy
15 + 1 vong/phut va dich dugc dun néng bai hoi
nudc bdo hoa qua két cdu noi hai vo. Cau tao hé
thong thiét bi dugc thé hién trong hinh 2b. Thiét
bi dugc dat tai Vién Cong nghé Sinh hoc va Cong
nghé Thuc phdm - Trudng Pai hoc Bach khoa Ha
Noi.

2.1.5. Héa chdt va thiét bi khdc

Cac hoéa chit duge st dung dé€ xac dinh ham
luong Lycopene va -Carotene nhu: Natri sulfat
(Na,SO,) khan (Ptc), ethanol 95% (C,H,OH),
Hexan (C H,,), Axeton (C,H,O) va mot s6 héa chat
khac déu c6 do sach PA va st dung mot lan. Thiét
bi dugc st dung bao gom: can phén tich d¢ chinh
xac 0,001 g (buc); may ly tam, may lac c6 thé diéu
chinh t6c do (Ptc).

2.2. Phuong phap nghién ciu
2.2.1. Bé tri thi nghiém

Ca chua tuoi dugc rua sach va tach cudng trudc
khi cho vao méay nghién bua véi téc d6 quay 1.000
vong/phut. Ca chua sau nghién dugc gia nhiét
60°C va duy tri trong khoang 30 giay, sau d6 dugc
cha tach vo va hat v6i luédi cha c6 dudng kinh 16
ludi @= 1 mm. Dich ca chua thu dugc dugc dua
vao hé thong thiét bi c6 ddc chan khong véi khai
lugng ban dau la 10 kg dich/mé. Trong qua trinh
c6 dac, ap sudt chan khong va nhiét lugng cung cap
dugc diéu chinh d€ duy tri nhiét d¢ soi cta dich &

60 va 65°C trong cac thi nghiém. Sau mdi khoang
thoi gian 1a 3 phut, dich c6 ddc dugc trich mau
dé do mau, bao quan lanh dong dé€ xac dinh ham
lugng Lycopene va 3-Carotene sau d6. Thi nghiém
két thic sau 30 phut, tuong ting khi thé tich dich
ca chua con lai trong thiét bi nhé hon 5L. M6i thi
nghiém dugc lap lai 2 1an cho mot gia tri nhiét do
dé tinh gia tri trung binh.

2.2.2. Phuong phap xdc dinh ham lugng Lycopene
va -Carotene

Lay 1 mL dich ca chua vao 6ng falcon, thém
vao 5 mL axeton, 5 mL etanol nguyén chat va
10 mL hexan. Tién hanh ly tam hén hgp véi toc do
180 vong/phut trong 15 phat. Sau do, b6 sung
3 mL nudc kht ion va lac trong vong 5 phut réi
dugc giti yén trong 5 phut & nhiét d6 phong délang.
Do va so sanh do hép thu & budc séng 450 nm va
503 nm cta chat long phia trén ctia hén hgp véi
mau tring 1a dung moi hexan tinh khiét. Ham
lugng Lycopene va p-Carotene dugc tinh bang cach
ap dung phuong trinh sau (Luterotti et al., 2015):

=46,24 X A,y — 3091 X A,

CB—carotene

Trong dé: C la néng do ciia carotenoid duigc tinh bing
ug/mL; A va A, lan lugt la do hdp thu & cdc budc song

450 nm va 503 nm.
2.2.3. Xdc dinh thong s6 mau

Ldy 10 mL mau dich ca chua vao cuvet thach
anh va stt dung mdy do mau ColorLite Sp860 dé xac
dinh cac thong s6 mau L* a* b* trong khong gian
mau CIE va tinh todn cac gia tri Hue, AE, Chroma
theo cong thtic sau:

AE = /(Ly —L)? + (a5 —ap)? + (b; — b)) 1)

. a
Chroma = N|Ia§' + bi”

(2) Hue= tan~t (?) 3)

T
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2.2.4. Xay dung va ddnh gid moé hinh hoi quy

Phuong phap hoi quy binh phuong nhé nhat
tiing phan PLS (Partial Least Squares) dugc sti dung
dé€ x4y dung mo hinh hoéi quy du doan ham lugng
B-Carotene va Lycopene c6 trong dich ca chua
théng qua cac tham s6 mau sic. Do tuong quan
cta md hinh thé hién qua gid tri R* (R-square) va
sai s6 binh phuong trung binh MSE (Mean Square
Error) theo cong thic:

MSE=E ! 52 a _21(}’1_?1):
P2 0TI R

Trong do: ¥i:la gid tri thuc té ¥;: la gid tri udc
lugng tii moé hinh; ¥;:la gid tri trung binh ctia tdp
gid tri thuc té.

Phuong phap xdc thuc chéo Cross Validation
(K-Fold CV) dugc sti dung d€ danh gid hiéu qua cua

mo hinh héi quy, thé hién trén cac gia tri R-Square
(R*_CV) va Mean Square Error (MSE_CV) trén tip
xac thuc chéo.

2.3. Thoi gian va dia diém nghién ciu

Nghién ctiu nay dugc thuchién tii thang 11 nam
2021 dén thang 4 ndm 2022 tai Trung tam Pao tao
va Phat trién san phdm thuc phdm, Vién Cong
nghé Sinh hoc va Cong nghé Thuc phdm, truong
Dai hoc Bach khoa Ha Noi.

I1I. KET QUA VA THAO LUAN
3.1. Anh huéng ctia qua trinh c6 dic dén mau sic
dich ca chua

Két qua do cac gia tri mau sic ctia dich ca chua
khi c¢6 ddc chan khong & nhiét do 60°C va 65°C
dugc biéu dién 6 hinh 3.
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Hinh 3. Sy thay d6i tham s6 mau ctia dich ca chua theo thoi gian & 60°C va 65°C

Trong qua trinh c6 dic, gia tri mau sac L* va b*
coxu huéng giam theo thoi gian, L* gidm rat nhanh
trong khoang tti 600 - 1.200 s va c6 xu huéng di
ngang & giai doan cuodi, trong khi b* giam nhanh
trong khoang 900 - 1.800 s. Hinh 3b ciing chi ra
rang gia tri a* ting dan trong qud trinh c6 dac va
tang nhanh hon & nhiét do c6 dac cao hon. Téng su
khéc biét mau sic (AE’), Chroma va Hue da dugc
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tinh theo cac phuong trinh (1), (2) va (3). Hinh
3d va 3e chira AE ting con Hue thi giam trong ca
quang thoi gian c6 dac. Chroma giam trong thoi
gian dau ti 400 - 800 s r6i sau d6 tang dan. Nghién
ctu nay cho thdy dic diém thay d6i mau sac ctia
dich ca chua c6 ddc chan khong cé xu huéng thay
d6i mau do sang sang mau do ddm va sdm mau do
phan ting héa néu xay ra.
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3.2. Két qua phén tich ham lugng Lycopene va
-Carotene

Ham lugng Lycopene va p-Carotene sau khi
chuyén ddi theo cong thiic dua trén két qua do

quang ph6 UV-VIS cua dich chiét & nhiét do 60°C
dugc thé hién trong bang 1 va biéu dién dudi dang
do thi trong hinh 4.

Bang 1. Su thay d6i ham lugng Lycopene va 3-Carotene trong dich ca chua
khi c6 dac chan khong & nhiét d6 60°C

Thoi gian (s) | B-Carotene (ug/mL) | Lycopene (ug/mL) | Thoi gian (s) | p-Carotene (ug/mL) | Lycopene (ug/mL)
180 9,832 17,012 1260 14,890 21,856
360 10,183 18,037 1440 15,062 22,464
540 11,124 18,227 1620 16,774 24,733
720 11,906 17,681 1800 16,524 26,375
900 13,777 21,359 1980 20,008 29,264
1080 13,949 20,559

DG thj ham lugng -Caroten Do thi ham lrgng Lycopene
theo thoi gian ¢6 dic theo thdi gian ¢6 dic
= 30 ~ 40
g 20 g 30
3 :
. / .
g
= 0 - 10
0 500 1000 1500 2000 0 500 1000 1500 2000
Thoi gian c6 déc [s] Thai gian ¢ dic [s]

Hinh 4. D6 thi sy thay d6i p-Caroten va Lycopene ctia dich ca chua c6 dic chan khong

Tu hinh 4 cho thdy, ham lugng Lycopene va
B-Carotene déu cé xu hudng ting trong qua trinh
c6 dac. Ly do cho su tang nayla do qua trinh c6 ddc
chan khong dugc thuc hién & nhiét do thap 60°C
nén ham lugng Lycopene va p-Carotene bi phan
hty do nhiét thap hon so véi sy ting ham lugng
do mét nudc.

3.3. M6 hinh dy doan ham lugng Lycopene va
B-Carotene tit mau sic

16

12

MSE

0 2 4 6 8
50 thanh phan chinh

M0 hinh héi quy binh phuong nhé nhat tting phan
PLS cho phép Iua chon dugc cac thanh phan cho mo
hinh héi quy. Viéc lua chon s6 ugng thanh phan qua
it c6 thé bi mat nhiéu thong tin, trong khi chon s6
lugng thanh phén qué nhiéu sé dan t6i mo6 hinh ¢6
kha nang du doan kém (Wiklund et al., 2007). Do do,
s0 lugng thanh phan t6i uu cho moé hinh PLS ¢6 thé
dugc xac dinh bang cac vong ldp & cac s6 lugng thanh
phan khac nhau v6i muc tiéu tim ra gia tri sai s6 binh
phuong trung binh MSE nho nhit.
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Hinh 5. Khao st anh hudng cta s6 thanh phan dén mo hinh hoi quy PLS: 5.a) Xac dinh ham lugng B-Carotene.
5.b) Xdc dinh ham lugng Lycopene
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Két qua khao sat s6 thanh phan chinh cho mo
hinh PLS d€ xdc dinh ham lugng Lycopene va

p-Carotene dugc thé hién trong bang 2.

Bang 2. Két qua mo6 hinh hoi quy PLS xac dinh ham lugng carotenoid

$6 thanh phan R2_Calib R2_CV MSE_Calib MSE_CV
1 0,956 0,946 0,390 0,475
[-Carotene 2 0,959 0,934 0,364 0,580
3 0,966 0,033 0,299 8,504
1 0,919 0,691 1,137 4,327
Lycopene 2 0,960 0,922 0,560 1,093
3 0,969 0,052 0,439 13,260

S6 thanh phan cho mo6 hinh hoi quy PLS dé€ uéc
lugng ham lugng B-Carotene va Lycopene 1an lugt

R%(CV):0.946
20
%_\18
z
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as) 101
100 12 14 16 18 20
Ham lugng B-Caroten
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la 1 va 2 cho két qua hé s6 tuong quan R? gitia két
qud md hinh du dodn va thuc té cao nhét.
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Ham lugng Lycopene
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Hinh 6. Két qua mé hinh héi quy PLS cho ham lugng p-Carotene va Lycopene

Két qua thé hién trong hinh 6 cho thdy moé hinh
hoi quy PLS cho gid tri R?_calib > 0,9 bét ké khi thay
d6i s6 thanh phén ctia mé hinh do ¢6 hién tugng
overfitting. Viéc st dung xac thtc chéo giip mo
hinh dugc ddnh gia t6t hon va gidam thiéu hién tugng
overfitting. Chi s6 R*_CV; MSE_CV cho mo6 hinh xac
dinh B-Carotene lan lugt la 0,946; 0,475 va ctia md
hinh xac dinh Lycopene lan lugt la 0,922; 1,093.

IV.KET LUAN

Két qua ctia nghién ctiu nay da cung cap mot
phuong phap tiép can d€ du doin nhanh ham
lugng Lycopene va p-Carotene thong qua phép do
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mau va moé hinh hoi quy PLS. M6 hinh PLS cho hé
s0 tuong quan la 0,946 va sai s6 binh phuong trung
binh 1a 0,475 khi xac dinh p-Carotene va 0,922,
1,093 khi xac dinh Lycopene dua trén tap xac thuc
chéo K-Fold CV. Diéu nay cho thiy phuong phéap
do mau két hgp hoi quy PLS dé udc lugng Lycopene
va B-Carotene cé thé la m¢ot phuong phép nhanh
chéng, dé st dung va c6 do chinh xac tuong doi tot.

LOICAM ON

Nghién ctiu nay dugc tai trg bsi Truong Pai
hoc Béach khoa Ha Noi trong dé tai ma s6 T2020-
PC-003.
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Determination of Lycopene and beta-Carotene content in vacuum concentrated tomato
juice by partial least squares regression model and color parameters

Abstract

Pham Ngoc Hung, Le Tuan Phuc, Nguyen Ngoc Vien,
Nguyen Thi Thao, Hoang Quoc Tuan

The aim of this study was to examine the ability to estimate the Lycopene and p-Carotene content in concentrated
tomato juice by vacuum concentration method with color parameters through the partial least squares (PLS) regression
model. Tomato juice in the process of concentration was collected, color measured before determining Lycopene and
B-Carotene content by chemical methods. The regression models were built based on the color parameters (L*, a*, b*,
Hue, Chroma, ...) and the obtained Lycopene and -Carotene content. The results showed that the regression coeflicient
of the PLS between color variables and reference values of Lycopene and p-Carotene content were (0.922 and 0.946),
respectively for the cross-validation set. Thus, the method of estimating Lycopene and -Carotene content in tomato
juice can be achieved by the colorimetric method combined with the PLS regression model.

Keywords: Tomato, vacuum concentration, Lycopene, B-Carotene
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ANH HUONG CUA NHIET PO VA PHAN BON PEN QUA TRINH PHAN HOA MAM
HOA VA PHAT TRIEN CANH HOA CUA GIONG PIA LAN TRAN MONG XUAN
(Cymbidium lowianum) TAI GIA LAM - HA NOI

Nguyén Thi Hong Nhung"', Bui Thi Hong Nhuy',
Ha Thi Thanh Nga', Bui Thi Hong', Nguyén Van Tién,
Nguyén Van Tinh!, Duong Van Minh!

TOM TAT

Nhiét do va phan bon la hai yéu t6 ¢6 vai trd quan trong anh hudng dén qud trinh phan héa va phét trién
canh hoa cua giong dia lan Tran Mong Xuin. Nghién ctiu bén ngudng nhiét do ngay/dém va 3 ty 1¢ phan
bén NPK d€ xti Iy ra hoa nhan tao gidng dia lan nay tai Ha Noi két quéa cho thdy: Ché d¢ nhiét do ngay/dém
24 + 1°C/12 £ 1°C va ty 1é phan bon NPK 1-2-3 la thich hgp nhat cho ty 1é phan héa midm hoa dat 83,3%,
thoi gian xuét hién mam hoa 42 ngay sau xu ly, s6 mdm hoa/khom dat 4,33 mam. Ché d6 nhiét do ngay/dém
27 + 1°C/14 £ 1°C va ty 1é phan bon NPK 1-1-1 giai doan sau phan héa mam hoa cho chiéu dai canh hoa dat
108,8 cm, s6 hoa/canh nhiéu v6i 21,7 hoa, d0 bén canh hoa cao nhdt (63 ngay), thoi gian ra hoa vao dip tét Nguyén dan.

T khoa: Dia lan Tran Mong Xuan (Cymbidium lowianum), nhiét do, phan bén, phan héa mam hoa

I. PAT VAN PE

Giéng dia lan Tran Mong Xuan (Cymbidium
lowianum Rchb.f.) 1a loai hoa ban dia ctia Viét Nam.
Loai hoa nay s& htiu nhiéu uu diém ndi bat ma nhiéu
loai hoa dia lan khac khong c6 dugc nhu hoa dep,
canh hoa mau xanh vang, moéi do, canh hoa mém
mai, d bén lau, hoa tu dai, s6 lugng hoa trén chtim
c6 thé Ién t6i vai chuc hoa. Giéng dia lan nay dugc
trong chti yéu & Lao Cai, Lai Chéau va dang trd thanh
cay co gia tri, gop phan lam giau cho nhiéu h nong
dan (Nguyén Hiiu Hanh, 2010; Phong Vinh Cuong,
2015; Chu Hong Viét va ctv., 2018).

Mic du vay, san xudt hoa Tran Mong Xuan van
chua phat trién tuong xtng véi tiém ning vén co,
s0 lugng hoa dugc dua ra thi truong con han ché,
gia thanh cao. Qua trinh trong, cham soéc, ddc biét
la giai doan ra hoa phu thudc hoan toan vao diéu
kién tu nhién. S6 lugng hoa dia lan Trdn Mong
Xuan ra hoa phuc vu dugc vao dip tét Nguyén dan
chi chiém 20 - 30% lugng trong tai Sa Pa, con phan
16n ra hoa mudn sau Tét. Bén canh d6 viéc trao déi
mua ban cay cling gap nhiéu khoé khin. Do diéu
kién tu nhién vao dip gan Tét, cac vung trong dia
lan Tran M¢ng Xuan thudng bi bing tuyét anh
huoéng rat I6n dén sinh trudng, ra hoa nén hang
nam vao khoang cudi thang 11 dau thang 12 am
lich nguoi dan phai chung chuyén ciy thuong

phdm xu6ng Lao Cai cham soc, sau d6 méi chuyén
di tiéu thu tai céc tinh dong bang séng Hong.

Viéc nghién ctiu anh hudng cua nhiét do va
phén bén dén qua trinh phan h6a mam hoa va phét
trién canh hoa giéng dia lan Tran Mong Xuén tai
vung dong bang rit c6 y nghia cho viéc d4p dung
khoa hoc ky thuét vao san xudt giong hoa ban dia
nay, giam thiéu rui ro do thai tiét va hudng téi san
xudt hang hoa.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu nghién ctu

- Giong dia lan Tran Mong Xuan 3 nam tudi cé
7 nhanh, sach bénh.

- Nhaludi c6 hé thong kiém soat nhiét do: Nhiét
do c6 thé dugc diéu khién trong khoang tit 10°C
dén 30°C. Nhiét d¢ trong khu thi nghiém dao dong
+ 1°C xung quanh pham vi nhiét d¢ yéu cau.

- Phan boén st dung: NPK 1-1-1: st dung phan
Hyponex NPK 20-20-20; NPK 1-3-2: sti dung
Hyponex NPK 10-30-20; NPK 1-2-3: sti dung 50%
Plant soul 9-45-15 + 50% Multi-K (Haifa) 13-0-46;
NPK 1-1-3: st dung 56% Hyponex NPK 20-20-20
+ 44% phan SOP 0-0-51.

2.2. Phuong phap nghién ctiu
2.2.1. Phuong phdp bé tri thi nghiém

Trung tAm Nghién ctru va Phat trién Hoa, Cdy canh, Vién Nghién ciru Rau qué
* Tac gia lién h¢, e-mail: nhungmorecnsh510280@gmail.com

50



