Tap chi Khoa hoc va Céng nghé Nong nghiép Viét Nam - S6 04(125)/2021

NGHIEN CUU ANH HUONG CUA NONG PO CALCIUM CHLORIDE
PEN CHAT LUQNG VA THOI GIAN BAO QUAN
QUA BO BOOTH 7 SAU THU HOACH

Tran Thi Kim Nhi', Nguyén Van Toan', Lé Vin Luén?

TOM TAT

Nghién ctiu nham xéc dinh néng d¢ CaCl, thich hgp dé kéo dai thdi gian bao quan, duy tri chit lugng, giam ty
1¢ hu hong qué bo sau thu hoach 6 Viét Nam. Thi nghiém tién hanh xti ly & cic nong do CaCl, khac nhau (2%; 4%;
6%; 8%) va thoi gian bao quan qua bo Booth 7 sau thu hoach. Két qua thuc nghiém cho thdy, xt Iy CaCl, 6 nong do
6% da kéo dai thoi gian bdo quan qué bo dén 27 ngay. Bén canh d6, nghién ctiu cling danh gia dugc mot s6 chi tiéu
vé chat lugng ctia qua bo sau ngay bdo quin thi 27 & diéu kién thich hgp (néng do CaCl, 6%, nhiét d6 bao quan
8+ 1°C, ¢bq = 80 - 90%): hao hut khéi lugng tu nhién 4,18%; cusng do ho hap la 48,611 mL CO /kg/h; cuong d¢ san
sinh ethylene 33,45 ul C_H /kg/h; ham lugng lipid 17,752% va ham lugng dudng téng s6 1,806%.

T khoa: Giéng bo Booth 7, bdo quan qua bo, thdi gian bao quan, nong do CaCl,

1. DAT VAN PE

Qua bo 1a loai trdi céy c6 chua gia tri dinh dudng
rat 16n v6i nhiéu loai vitamin, cac loai chat khoang,
chét béo va carbohydrate, omega-3-6-9,... co tac
dung cung cdp cho co thé cic chat chéng oxy hoa,
gidm nguy co giy ung thu, lao hod da,...(Nguyén
Van Toéan va ctv., 2021). Tuy nhién, cdu tao l6p vo
ngoai ctia qua bo khda mong nén dé bi t6n thuong
co hoc, hu hong va thoi gian bdo quan ngan. Hién
nay, trén thé gidi noéi chung va trong nudc noi riéng
da c6 nhiéu phuong phép bdo quan khéc nhau dé
kéo dai thoi gian bao quan bo, trong do, Calcium
Chloride (CaCl,) 1a hgp chét c6 hoat tinh sinh hoc
va tac dong kim ham nhiing r6i loan sinh ly, sinh
héa, ngan chan qua trinh chin cta qua (Wills et al,
1998). Nghién ctiu ctia (Conway et al., 1993) khi xt
ly CaCl, trén qua tdo v6i nong do 4% két hop véi
bao quan lanh; cong bé caa (Joyce et al., 2016) tién
hanh xt ly CaCl, trén céc do6i tugng (ca chua, ca rét,
bi xanh, ca tim) véi ndng do (0,5%; 1%; 1,5%) da duy
tri dugc chat lugng va kéo dai thoi gian bao quan.
Nguyén Thi Tuyét Mai va cong tic vién (2012) cing
da tién hanh nhing qua quyt dudng vao dung dich
CaCl, 8% ngay sau khi thu hoach giup kéo dai thoi
gian bdo quan dén 20 ngay. Két qud cho thay: CaCl,
da tri hoadn su chin, kéo dai thoi gian bdo quan sau
thu hoach va duy tri chat lugng qua tuci dén nguoi
tiéu dung. Cho dén nay, Viét Nam chua c6 cong trinh
khoa hoc dugc cong bo vé nghién ctiu va ting dung
CaCl, trén qua bo nham duy tri chat lugng, gidm ty
1é hu hong va kéo dai thoi gian bao quan. Chinh vi
vay, viéc xdc dinh nong do xtt Iy CaCl, thich hgp dé
kéo dai thai gian bao quan qua bo (Booth 7) la muc
tiéu chinh can dat dugc.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién citu

Qua bo (Booth 7) thuc gidng bo sap, dugc thu
héi tai huyén Hudéng Hod, tinh Quéng Tri vao ngay
thid 240 - 250 sau khi ra hoa (Nguyén Vin Toan va
ctv., 2021), khi vé ¢6 mau xanh luc dam, c6 d¢ bong
sang, trang thai qua cling va khi lic khong phat ra
tiéng. Qua bo sau khi thu hoach dugc dua vao bao
quan sau 24 gid. Phuong phdp 1dy mau dugc thuc
hién theo TCVN 9017-2011. Muéi CaCl, véi do
tinh khiét 77% do Phan Lan san xuét, dugc phan
phdi tii cong ty C6 phan dau tu thuong mai dich
vu tin cdy, H6 Chi Minh (Viét Nam). Thung carton
loai 3 16p dugc cung cép bdi cong ty TNHH Cdm
Giang, Thtia Thién Hué (Viét Nam). Bao bi bao goi
trong bao quan qua bo 1a loai LDPE (Low Density
Polyethylene) c6é chiéu day 40 um, kich thuéc
28 x 24 cm, dugc mua ti cong ty TNHH Mosuco,
Viét Nam (Nguyén Vin Toan va ctv., 2019).

2.2. Phuong phap nghién ciiu

2.2.1. Phuong phdp phdn tich

Cudng do ho hdp dugc xac dinh theo phuong
phép do kin, stt dung may ICA250 (Anh) déxac dinh
ham ligng CO, (Barker, 2002). Cudng d¢ san sinh
ethylene dugc xac dinh trén may do ethylene ICA56
do hang Dual Analyser, Nhit Ban san xuit (Barker,
2002). Xac dinh hao hut khéi lugng tu nhién bang
phuong phap can (st dung can ky thuat Sartorius -
biic). Haim lugng dudng téng s6 dugc xac dinh theo
TCVN 4594-1988. Ham lugng lipid dugc xac dinh
theo TCVN 8137-2009.

'"Trudng Dai hoc Nong Lam, Dai hoc Hué; 2 Truong Cao ding Cong nghiép Hué
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2.2.2. Phuong phdp bé tri thi nghiém

Thi nghiém dugc tién hanh theo so d6 sau: Qua
bo > Thu hoach > Lua chon > Riia bing nudc sach
- béréo > Xii ly CaCl, (& cac néng do: 2%; 4%:; 6%;
8%); mau doi chiing (khong xu ly CaCl,), thoi gian
ngam 20 phut > Bao go6i LDPE 40 pm > Bao quan
lanh (tobq = 8 * 1°C, gkk = 80 - 90%). Thi nghiém
dugc b6 tri hoan toan ngau nhién, mdi thi nghiém
dugc thuc hién v6i 3 1an 1dp. Tién hanh phén tich
cac chi tiéu chét lugng (ham lugng lipid; ham lugng
dudng tdng s6) cing nhu ty 1é hao hut khéi lugng
clia cdc mau véi tan sudt 3 ngay/lan. Qud trinh theo
doi két thiac khi mau hu hong véi ty 1€ < 10%. Moi
mau nghién ctu c6 khéi lugng 100 kg qua bo.
2.2.3. Phuong phdp xii ly sé liéu

Cac thi nghiém dugc ldp lai 3 1an. Két qua thi
nghiém dugc phan tich phuong sai ANOVA va kiém
dinh LSD (5%) d€ so sanh su khdc biét trung binh
gitia cac nghiém thic. Két qua thi nghiém dugc xu
ly trén phan mém IBM SPSS 20.
2.3. Thoi gian va dia diém nghién ctu

Nghién ctiu dugc tién hanh tit thang 08 nam
2019 dén thang 02 ndm 2021. Bo Booth 7 sau thu
hai dugc van chuyén bang phuong tién chuyén dung
vé phong thi nghiém thudc B mon Cong nghé thuc
phdm, Khoa Co khi va Céng nghé, Dai hoc Nong
Lam, Pai hoc Hué dé xti ly va xdc dinh céc chi tiéu
trong qua trinh nghién ctu.

Cwomg dd ho hip (ml CO,.kg'.h)

6 9 12
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I11. KET QUA THAO LUAN

3.1. Anh huéng ciia néng d¢ CaCl, xii Iy dén cudng
do ho hap

Ho hép 1a hoat dong sinh ly, sinh hoa quan trong
cta qua bo sau thu hoach. Hinh 1 mo6 ta sy bién
thién cuong do ho hip cta qua bo trong qua trinh
bao quan phu thudc vao néng do xti ly bang CaCl,.

Két qua thuc nghiém thu dugc ti hinh 1 cho
thdy: mau xti Iy CaCl, san sinh ham lugng CO, thap
hon va thoi diém ho hip dat dinh dot bién mudn
hon so v6i mau déi chiing (PC). Mau DC cé cuong
do ho hap tang nhanh va dat dinh vao ngay bao quan
thi 18, sém nhét trong cdc mau bao quan. Mau xt ly
CaCl, 6% va mau CaCl, 8% cho cuong do ho hap ctia
qua dugc duy tri 6 mtic thdp nhat, bién thién cham
hon so v6i cac mau con lai, giip kéo dai thoi gian
bao quan 1én dén 27 ngay. Két qua thuc nghiém nay,
hoan toan phtt hgp véi cong b ctia tac gid (Sharma
et al., 1996) khi nghién ctu vé vai tro ctia CaCl,
trong bao quan rau qua da lam tri hodn sy chin, sy
lao hoa va giam cuong do ho hép. Qua nhiing bién
d6i cudng d6 ho hip trong qua trinh theo doi, chung
toi nhén thdy: cuong do ho hdp 6 mau 6% va mau
8% vao ngay bao quan thi 27 khong cé su sai khac
v6i muc y nghia 5%. Chinh vi vay, chung toi lua
chon nong d6 dung dich CaCl, dé xt Iy la 6% nham
kéo dai thoi gian bao quan va duy tri chat lugng qua
ba sau thu hoach.

18 21 24 27 30 33

Thoi gian bao quan (ngay)

——bC -= CaCl, 2%

—& CaCl, 4%

—= CaCl, 6% —= CaCl, 8%

Hinh 1. Sy bién thién cudng d6 ho hap ctia qua bo khi xt Iy CaCl,
& cac nong do khac nhau trong qua trinh bao quan

3.2. Anh huéng ciia néng d¢ CaCl, xii ly dén cudng
d¢ san sinh ethylene

Bo la qua ho hdp dot bién nén ham lugng
ethylene noi sinh c6 anh hudng dén hoat dong cua
hé enzyme ndi bao va ddy nhanh qua trinh chin ctia
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qua (Ha Van Thuyét va Tran Quang Binh, 2000). Két
qua theo doi cuong do san sinh ethylene trén qua bo
Booth 7 trong sudt qua trinh bdo quan bing phuong
phap xti Iy CaCl, cac nong do khac nhau dugc thé
hién hinh 2.
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Cuimg d§ san sinh khi Ethylene (ul C,H,.g".h")

——DC

CaCl, 2%
CaCl, 4%
CaCl, 6%
CaCl, 8%

-
_—
—
—-

18

Theéd gian bao quan (ngay)

Hinh 2. Sy bién thién cudng d6 san sinh ethylene ctia qua bo
sau khi xti Iy CaCl, & cdc néng d¢ khac nhau trong qué trinh bao quin

T hinh 2 cho ta thdy: cuong d¢ san sinh ethylene
cua tit cd cac mau déu c6 xu hudng ting dan, dat
dinh & cac thoi diém khéc nhau tiy thudc vao nong
d¢ xt ly bang CaCl,

Mau DC c6 téc d6 san sinh ethylene taing nhanh
va dat dinh sém hon 3 ngay so v6i mau CaCl, 2% va
6 ngay so v6i mau CaCl, 4%. Trong khi d6, mau xt
ly CaCl, 6% va CaCl, 8% vao ngay bdo quan thu 27,
cudng do san sinh ethylene bat dau dat dinh. Nhu
vay, xti ly CaCl, da tic ché c6 hi¢u qua dén cuong do
san sinh ethylene. Diéu nay dugc giai thich, Ca?* két
hgp véi protopectin trong qua bo hinh thanh phtic
Ca-pectates. Chinh vi vdy, né lam gia tang su ciing
chéc ctia vo qua va lam cham céc bién dé6i cudng do

? ——DC

6 -=— CaCl, 2%

p —&— CaCl, 4%
~=— CaCl, 6%

CaCl, 8%

Hao hut khéi lwong (%)
5

12
Théi gian bao quan (ngay)
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san sinh ethylene (Lé Van Tan va ctv., 2008). Két qua
thuc nghiém cua chung t6i hoan toan pht hgp véi
quy luat bién thién cuong d6 san sinh ethylene ctia
Davenport va cong tac vién (1989) khi xti ly CaCl,
trén qua tdo sau thu hoach két hgp bao quan lanh &
nhiét do 10°C.

3.3. Hao hut khéilugng tu nhién ciia qua bo Booth
7 phu thudc vao néng do xi ly bang CaCl, theo
thoi gian bao quan

Hao hut khéi lugng dién ra 6 hau hét cac loai qua
sau khi thu hoach, dic biét la loai qua ho hdp dot
bién nhu qud bo. Duéi tic dong xt ly bang CaCl,
6 nhiing néng d6 khac nhau thi ty 1¢ hao hut khoi
lugng ctia cdc mau hoan toan khong giong nhau,
diéu nay thé hién & hinh 3.

18 21 30 33

Hinh 3. Hao hut khéi lugng ty nhién ctia qua bo Booth 7 khi xtt Iy bang CaCl,
& cac néng do khac nhau theo thoi gian bao quan
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S6 liéu thu dugc ti hinh 3 cho thdy; mau BC
c6 t6c do hao hut tang nhanh, r6 rét nhét vao ngay
bao quan thi 6 tré di va dat gia tri 4,89% tai ngay
bdo quén tht 18. Cung thdi di€m nay, cic mau
xt ly CaCl, cho thdy it hao hut khdi Iugng hon so
v6i mau DC; cac mau xi ly CaCl, & cac nong do
(2%; 4%; 6%; 8%) dat gia tri lan lugt: 3,94%; 3,23%;
2,32% va 1,86%.

Két qua phan tich trén cho thdy; CaCl, da lam
cham t6¢ d6 gidm ton that khdi lugng qua bo Booth
7 trong thdi gian bao quan. Tuy nhién, toc d6 giam
khoi lugng khac nhau tuy thudc vao nong do xt ly.
Mau xti ly CaCl, 6% va mau CaCl, 8% c6 téc do hao
hut khéi lugng chdm hon so v6i cdc mau con lai.
biéu nay dugc giai thich, khi nhung qua bo vao dung
dich CaCl, c6 téc dung duy tri tinh trang nguyén ven
va chiic ndng clia mang té bao. Do d6, han ché t6n
that phospholipids va protein nén lam giam téc do
hao hut khéi lugng ctia qua bo. Két qua thuc nghiém
ctia chung toi cling hoan toan pht hgp véi quy luat

cong bé ctia Abdelaziz va cong tac vién (2000) khi
xti ly CaCl, trén qua cam “Valencia’ da cho thdy, vai
tro ctia CaCl, trong viéc kim ham t6c do gidm hao
hut khoi lugng ctia qua. Két qua ctng cho thdy; ty
1é hao hut khéi lugng cia mau 6% va mau 8% vao
ngay bao quan thi 27 khong c6 su sai khac véi mtuic
y nghia 5%. Chinh vi vay, chung t6i lya chon nong
d6 dung dich CaCl, déxti Iy la 6% nhim kéo dai thoi
gian bao quan va duy tri chét lugng qua bo Booth 7
sau thu hoach.

3.4. Su bién thién thanh phin hoa hoc cua qua bo
Booth 7 phu thudc vao nong do xi ly bang CaCl,
theo thoi gian bao quan

Chat lugng ctia qua bo phu thudc vao cac thanh
phan dinh dudng c6 trong qua bo: ham lugng lipid,
ham lugng dudng tong s6,... Két qué khdo sat gia tri
cua cac thanh phan hod hoc sau 27 ngay bao quan
dugc thé hién qua bang 1.

Bang 1. Thanh phén hod hoc ctia qua bo Booth 7 sau 27 ngay bao quan

Thanh phin hod hoc

Thoi Ham lugng lipid (%) Duong tong so (%)

gian bC 2% 4% 6% bC 2% 4% 6% 8%
0 9,267% 9,267% 9,267° 9,267° 9,267% 3,262° 3,262° 3,262° 3,262° 3,262¢
3 10,447* = 10,320* | 9,883° 9,953* 9,987* 3,049° 3,063° 3,089° 3,213 3,129°
6 13,977¢ | 12,4274 11,117¢ 10,680° 10,320° 2,783 2,956 3,002° 3,116 3,069*
6 15,330° | 13,7834 12,277 11,463* 10,930° 2,636 2,736° 2,836° 2,998° 2,879*
12 16,143¢ | 15,530¢ | 13,883 @ 13,080° 11,933* | 2,264* | 2,530 | 2,690 2,932° 2,816°
15 17,340° | 16,0834 14,420 13,860° 13,030° 1,931° 2,198 | 2,330" | 2,823 2,703
18 17,957 | 16,4804 15,380° 14,280° 13,380° 1,532¢ 2,025> | 2,091 | 2,730¢ 2,553¢
21 17,030° | 17,873¢ | 16,387 | 15,437° 14,480  1,200° 1,665 | 1,932%¢ | 2,583 | 2,330
24 15,370 | 16,523* 17,769° 16,453 15,947* | 1,067 1,399® | 1,712% | 2,198¢ 2,065¢
27 - 15,390* | 16,833 17,752" 17,573° - 1,133* 1,399 1,806° 1,799°
30 - - 15,642* | 16,220° 15,896° - - 1,160° 1,665° 1,532%
33 - - - 15,731* | 15,687* - - - 1,2332 1,067*

Ghi chii: (-) mdu diing theo doi; cdc ky ty gidng nhau trong cung mot hang 6 méi ngay chi sy khdc biét khong co y

nghia thong ké 5%.

Két qua thuc nghiém thu dugc ¢ bang 1 cho thay,
tdc dong ctia xtt ly CaCl, dén ham lugng lipid va ham
lugng dudng téng s6 trong qua bo Booth 7 la khong
giong nhau, cu thé:

Su bién dong ham lugng lipid & mau DC va mau
CaCl, 2% c6 toc do bién thién nhanh nhit. Vao
ngay bao quan thi 18, ham lugng lipid cua 2 mau
nay da tang ro rét, v4i cac gia tri tuong tng lan lugt
1a 17,957%; 17,873%. Trong khi d6, mau CaCl, 4%;
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mau CaCl2 6% va mau CaCl, 8% cho thdy sy ting lén
ctua ham lugng lipid chdm hon. S6 liéu thuc nghiém
cing cho thdy, mau CaCl, 4% dat gid tri cuc dai
17,769% vao ngay bao quan thu 24; mau CaCl, 6%
va mau CaCl, 8% c6 su thay d6i ham lugng lipid
chdm nhét, 1an lugt dat gid tri la 17,752%; 17,573%
vao ngay bao quan tha 27. Nhu vay, két qua thuc
nghiém ctia chung t6i cho thay; mau xtt ly CaCl, &
nong do 6% va nong do 8% co6 kha ning han ché tét
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nhét su bién d6i ham lugng lipid trong qua bo. Két
qua nay tuong tu véi cong bo clia téc gia Pathirana
va cdng tac vién (2013) khi nghién ctu vé su thay
déi lipid va cac chat chong oxy hda trong bo sau thu
hoach. V& su bién thién ham lugng dudng téng s6,
mau DC cé t6c do gidm ham lugng dudng téng s6
nhanh nhat véi gid tri 1,532% vao ngay bao quan thd
18. D6i véi mau CaCl, 6% va mau CaCl, 8% c6 ham
lugng dudng téng s it bién d6i nhdt vao ngay bao
quan thi 27, hai mau nay c6 gid tri lan lugt la 1,806%
va 1,799%. Theo cong b6 cua Nguyén Minh Thuy va
cong tac vién (2013) da chi ra rang; xti Iy CaCl, trén
qua chom chom nhan da duy tri sy giam ham lugng
dudng téng s trong qua trinh bao quan. Két qua
thuc nghiém ctia ching t6i phtt hop véi quy luat vé
su thay d6i ham lugng dudng téng s6. Nhu vay, xti ly
CaCl, 6 nong d6 6% va nong do 8% da duy tri chat
lugng va kéo dai thoi gian bao quan qua bo Booth 7
lén dén ngay thu 27. Tuy nhién, xu ly CaCl, § néng
dd 6% co tac dung tuong ty mau CaCl, nong do 8%.
Do do, xét vé hi¢u qua kinh té, nong do CaCl, xt ly
trén qua bo Booth 7 sau thu hoach 6% la thich hgp.
Két qua thuc nghiém nay hoan toan thong nhét véi
cong b6 clia Mar “ia Serrano va cong tac vién (2004)
khi cho ring xt ly CaCl, trén cic loai qua lam cho
cdu truc vo qué cing hon, lam gidm céc tén thuong
co hoc cho qua.

IV. KET LUAN VA KIEN NGHI

4.1. Két luan

Da xdc dinh dugc nong d¢ xti ly CaCl, thich hgp
nham kim ham cudng d6 ho hép, cuong do san sinh
ethylene va lam chdm céc bién d6i hod hoc xdy ra
trong qua bo Booth 7 sau thu hoach la 6%.
4.2. Kién nghi

Ap dung két qua thu dugc dé tiép tuc nghién
ctiu va hoan thién quy trinh bao quan bo tuoi sau
thu hoach cho muc dich tiéu dung trai vu ciing nhu
xuét khiu.
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Effects of calcium chloride concentration on fruit quality
and storage time duration for avocado variety Booth 7 after harvest
Tran Thi Kim Nhi, Nguyen Van Toan, Le Van Luan
Abstract

The study aims to determine the appropriate concentration of CaCl, to prolong the storage time, maintain quality,
reduce the damage rate of post-harvest avocado in Vietnam. Experiments were carried out with treatment of different
concentrations CaCl, (2%; 4%; 6%; 8%) and different storage time intervals for avocado variety Booth 7 after harvest.
The experimental results showed that treatment of CaCl, 6% extended the shelf life of avocados up to 27 days.
Besides, the study also evaluated some quality indicators of avocados after the 27% day of storage under suitable
conditions (CaCl, 6%, stored at 8 + 10C, gstorage = 80 - 90%); natural weight loss was 4.18%; respiratory intensity
was 48.611 (mL CO,/kg/h); ethylene production was 33.45 (ul C,H, /kg/h); lipid content was 17.752%, and total sugar
content was 1.806%.

Keywords: Avocado variety Booth 7, storage of avocado fruits, storage time duration, CaCl, concentration
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DANH GIA ANH HUONG CUA THOI VU, PHAN BON
VA MAT DO CAY DEN SINH TRUONG VA PHAT TRIEN
CUA GIONG LUA SHPT15 TAI CAC TINH PHIA BAC
D6 Thi Thao"?, Khuét Thi Mai Luong?®, Pao Van Khai?,
Chu btic Ha®, Nguyén Thi Minh Nguyét’, Lé Huy Ham?>,
Pham Xuan Hé#®, Nguyén Huy Hoang? Lé Hung Linh'

TOM TAT

Trong nghién ctiu nay, anh hudng ctia thoi vy, muic phan bén va mat do cdy dén sinh trudng, phét trién, nang
sudt va kha nang chéng chiu sdu bénh hai ctia giéng lda thuan SHPT15 da dugc danh gid trong hai vu trong nam
2019 tai cdc tinh phia Bic. Két qua cho théy, bd tri cac thoi vu cdy khdc nhau (Xuén s6ém, Xuan chinh vy va Xuin
mudn) khong lam anh hudng dén sinh trudng, phat trién va ning suét cta giong laa SHPT15. Gidng lda SHPT15
sinh truéng t6t nhét trong diéu kién canh tac tai cac tinh phia Bac v6i muc phan bén 100 kg N + 90 kg P,O, +
80 kg K,O + 10 tdn phan chuong (vu Xuin) va 90 kg N + 80 kg PO, + 70 kg K,O + 10 tan phan chuéng (vu Mua) két
hgp mat d6 cdy 50 khém/m?. Néing sudt thuc thu cia SHPT15 dat 6,0 - 6,8 (vu Xuén) va 6,0 - 6,4 tdn/ha (vu Mua).
Giong SHPT15 thé hién khang sdu bénh khd trong tit cic cong thiic thi nghiém. Tuy nhién, cdn chu y st dung thudc
bao vé thuc vat hgp ly khi tang mtic phan bén va mét do cay.

T khoa: Cay lua, giéng lta SHPT15, thoi vu, mat d6 cdy, liéu lugng phan bon

'"Trung tdm Dich vu ndng nghiép huyén Hau Ldc, tinh Thanh Héa

2 Trung tAm Chuyén giao céng nghé va khuyén nong, VAAS

? Vién Di truyén Nong nghiép, VAAS; * Cuc Trong trot, BO Nong nghiép va PTNT

> Khoa Cong nghé Nong nghiép, Truong Pai hoc Cong nghé, Pai hoc Qudc gia Ha Noi
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