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NGHIEN CUU XAY DUNG PHAN MEM QUAN LY CO SO
DU LIEU NGUON GEN CAY TRONG NONG NGHIEP

TOM TAT

Nguyén Tién Hung!, D6i Hong Hanh', Lé Dinh Son?

Dén nam 2020, hé théng bao ton quy gen cay trong nong nghiép dang luu giir khoang 34.500 ngudn gen duoc
thu thap trén ca nudc va nhap noi. Hoat dong bao tén quy gen cay trong nong nghiép sinh ra mét lugng dir
lieu twong d6i 16n va phan tan, da thugc tinh. Vi vy, viec quan ly, cap nhat, khai thac st dung dit lieu nay gap
nhiéu khoé khan néu khong c6 phan mém chuyén dung. Trién khai noi dung nghién cttu thuoc dé tai KHCN
cap Quéc gia, Trung tam Tai nguyen thuc vat da xay dung phan mém “Phdn mém quan Iy co s¢ dir liéu
(CSDI) nguoén gen cdy trong nong nghiép” trén nén tang web st dung cong nghé NET va Angular
framework dap tmg nhu cau quan ly, chia s¢ CSDL ngudn gen cay trong nong nghiép va cé thé lién két
duoc véi CSDL khéac. Phan mém c6 thé hoat dong tot trén tat ca cac thiét bi cé cai dat trinh duyét web nén
rat thuan loi cho viéc tra ctru, khai thac sit dung ciing nhur quan Iy CSDL nguén gen cay trong nong nghiép

tai Viét Nam.

Tt khéa: Co sé dir liéu, phan mém, cdy trong néng nghiép.

1. TONG QUAN VE NOI DUNG NGHIEN CUU

Bao tén quy gen sinh vat ciing dong nghia voi
viéc bao vé su song trén trai dat truoc ap luc gia tang
dan s6 va bién déi khi hau. Vi vay, bao ton quy gen
sinh vat 1a nhiém vu wu tién va doi héi su phoi hop
ctia toan cau. Xay dung CSDL vé bao ton va khai thac
stt dung bén vitng ngudn gen cay trong nong nghiép
thuoc quy gen sinh vat dé hoach dinh, giam sat va
phat trién nhiém vu nay 1a cong viéc tat yéu va khong
thé thiéu trong thoi diém hién nay. CSDL bao ton quy
gen cay trong nong nghiép 16n va phan tan, da thuoc
tinh c6 kha nang chia sé qua mang internet & ca cap
quéc gia va quoc té. Tuy vay, CSDL quy gen cay trong
nong nghiép cta Viét Nam van chua duoc xay dung
cau trac chung, phan mém chuyén dung dé quan ly,
khai thac cho tit ca cac co quan tham gia bao tén,
chua co kha nang lién két dén 16p dit lieu chi tiét do
cac co quan tham gia bao tén quan ly.

Quy gen sinh vat 1a nguén vat lieu nén tang
khong thé thiéu doi véi cong tac chon tao giong,
cong nghé sinh hoc, cong nghiép thuc phim, y
duoc... dic biet 1a khoa hoc sur song. Bao ton va khai
thac st dung bén virng ngudn gen sinh vat (bdo ton
ngudn gen sinh vat) tao vi thé canh tranh cho méi
qudc gia trong viéc phat trién kinh té€, xa hoi, an ninh
qudc phong cting cac gia tri vé sinh thai, méi truong.

! Trung tdm Tai nguyén thyc vat, Vién Khoa hoc Nong
nghiép Viét Nam

2 Hoc vién K¥ thuat Quan sy

"Email: doihonghanh@gmail.com

Cong tac nay doi héi t6 chic thuc hién & cap quoc
gia va mang tinh toan cau véi st tham gia cia nhiéu
loai hinh co quan, t6 chtc, nhiéu nganh nghé khoa
hoc ky thuat. Vi vay n6 doi héi va sinh ra mot luong
dir lieu thong tin khdng 16. Béi thé doi voi cong tac
bao ton ngudn gen sinh vat noi chung, xay dung He
théng CSDL nguén gen cay tréong nong nghiép noi
rieng la nhiém vu duwoc thuc hién trudc va lién tuc
duoc nang cap theo thoi gian va khong gian.

Cac quoc gia phat trién cé ha tang cong nghé
thong tin tién tién da xay dung duoc CSDL quy gen
quéc gia c6 kha nang lién két truc tuyén dén cac
CSDL cua don vi nghién cttu chuyén sau cho tiing
doi twong bao ton. Trong khi do, & Viet Nam, CSDL
quy gen quéc gia chua dugc hinh thanh va moi chi
c6 cac phan mém quan ly dit liéu riéng 1&, roi rac ho
tro nghiép vu cac co s& bao tén va nghién ctru trién
khai.

O Viéet Nam, hé théng cac t6 chdc bao ton tai
nguyen di truyén thuc vat gom 23 co quan mang ludi,
d4u mai 1a Trung tam Tai nguyén thuc vat dang bao
ton khoang 34.500 ngudn gen ctia trén 300 loai cay
trong. O' méi don vi bao ton déu thiét 1ap CSDL & cac
cip do khac nhau. Dap tng nhitng yéu cau co ban
cho cac don vi bao ton va khai thac st dung.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu

Co sé dir lieu duoc sinh ra tir hoat dong bao tén
nguoén gen cay tréong nong nghiép tai hé théng bao
ton tai nguyén di truyén thuc vat Qudc gia, bao gom:

72 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 1 - THANG 9/2021



KHOA HOC CONG NGHE

Dit liéu diéu tra thu thap, dit lieu mo ta danh gia, dit
lieu luu gitr va cap phat ngudn gen.

2.2. Phuong phap nghién ctru

+Tim hiéu vé moé hinh, CSDL 16n trong viéc luu tritr nguon gen,

Vé + Tim hiéu vé mo hinh, thiét ké CSDL phan tan,

ly thuyét |+ Tim hiéu vé mo hinh, bai toan tim kiém, d6i sanh ngudn gen trong kho dit liéu 16n,
+ Phat trién hé thong thong tin tich hop ho tro nghiép vu quan ly.

Vé thuc
nghiém

+ Lay mau dit liéu vé cac ngudn gen, s6 hoa va cap nhat vao hé thong,
+ Cai dat, thir nghiém heé thong phan mém, ho tro cong tac quan ly, tim kiém, doi sanh ngudn gen,
+ Thitr nghiém, danh gia hiéu qua hé thong phan mém trén bo CSDL.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Quy trinh nghiép vu bao ton hmu giit cay
tréng nong nghiép tai hé thdng bao ton

Qua trinh khéo sat va phan tich da xac dinh duoc
quy trinh nghiép vu cta hoat dong bao téon nguén
gen cay trong nong nghiép.

Cong tac bao ton ngudn gen cay trong nong
nghiép duoc thuc hién géom cac buoc: Piéu tra thu
thap (hoic nhap noi) dua vao luu gitr tai cac loai
hinh ngan hang gen sau d6 nhan giong, moé ta danh
gia sau do tién hanh tu liéu hoa thong tin thuc ddy
khai thac nguén gen va cudi cung c4p phat, trao ddi
ngudn gen. Can ctt vao so dé nghiép vu dé xay dung
mo hinh hoa chi ti€t quy trinh nghiép vu, xay dung
biéu d6 cac truong hop st dung, xay dung kién tric
phan mém quan ly va thiét ké co sé dir lieu cho
phan mém.

Luu giir hat giéng

Luru giir dong rung

Luu giiy In-vitro

Sang loc: Luru gii

t

Nhin giong

Ly giir tiéu ban DNA

M ta; Déanh gia ban déu;
Diénh gia chi tiét

|

Tu liéu hoa, Thong tin thiic ddy khai |
thic nguon gen

l

Ciip pht, trao déi nguén gen

Hinh 1. So @6 nghiép vu bao tdn va luu giit cay trong
néng nghiép
3.2. Thiét ké cdu triic CSDL nguén gen cay
tréng nong nghiép
CSDL ngudn gen cay trong nong nghiép 1a mot
trong 6 nhém CSDL vé béo ton quy gen sinh vat
thuong duogc t6 chie thanh hai 16p:

- Lop co ban: Bao gém nhitng thong tin chinh vé
loai d6i tuong bao ton duoc cu thé hoa dén don vi
bao ton la:

+ Mau giong (accession): CAI GI.

+ 56 luong mau giong bao ton: BAO NHIEU.

+ Noi thu mau va co quan luu gii: O PAU.

+ Miic do ton tai trong san xuét va ty nhién, mtc
do nghién ctu mo ta danh gia: NHU THE NAO.

NGUON GEN CAY TRONG QUANLY DANHMUC
Diéu tra, thu thip Bio cdo chi tiet Nb
) Mo ta danh gia Béo cdo theo klu vire s
7z . 4 ORF S Logi
) Tractunguongen  Béo cdo theo lai lich Deat 3
B Bio co tong hop Bio cdo theo mo ta LIS
w danh gia
= =
E NHG PONG RUONG NHG HAT NHG INVITRO
(, L}m trix Luu iy L§m trix
3 Cap phit Cap phat Cap phit
Canh béo Cénh béo Canh bao
Gidm sét Giam sat Gidm sat
Béocdo Béo cdo Bhocio
| HA TANG MANG - HE DIEUHANH |

§ .

CO SO DU LIEU NGUON GEN CAY TRONG

Hinh 2. M6 hinh kién tric phdn mém

- Lop chi tieét: Lop dit liéu nay chua dit liéu thong
tin lai lich day da (passport data) bao ham nhitng
thong tin gin lién véi mau thu ké ca dir liéu khong
gian, tri thic truyén théng vé bao ton, canh tac va st
dung ngudn gen. Dit licu mo ta danh gia dic diém
hinh thai, danh gia sau vé chat luong, chong chiu
diéu kién bat thuan sinh hoc, phi sinh hoc, danh gia
ban chat di truyén bang chi thi phan t, hinh anh dic
td ngudn gen... Cac bao cao st dung, khai thac
nguon gen (cap phat vat lieu chon tao giong, phuc
trang, chon tao...). Lop CSDL nay thuong do cac td
chitc bao ton chuyén sau theo nhom cay trong thiét
lap.

3.3. Thiét ké hé thong phdn mém

He thong phan mém duoc phat trién trén nén
tang website sit dung cong nghé .NET va Angular
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framework, 1a mot trong khoi cac hé théng phan
mém quan ly CSDL nguon gen quoc gia (khoanh
dam & hinh 3).

Mbi phan mém con quan ly CSDL ctia timg ddi
tuong va mot phan dir lieu duoc dong bo sang phan
mém quan ly CSDL quy gen sinh vat Quéc gia phuc
vu cong tac thong ke, khai thac co ban dé nguoi sir
dung co6 cai nhin téng thé vé cong tac bdo tén tai
nguyén sinh vat ctia Viét Nam.

PHAN MEM QUAN LY CSOL NGUON
‘GEN CAY TRONG NONG NGHIEP

PHAN MEM QUAN LY CSDL NGUON
GEN CAY LAM NGHIER

PHAN MEM QUAN LY CSDL NGUON
GEN CAY THUOC

SINH VAT QUOC GIA

[ PHAN MEM QUAN LY CSDL QUY GEN

GEN VAT NUOI

PHAN MEM QUAN LY CSDL NGUON
GEN THUY SAN

{ PHAN MEM QUAN LY CSDL NGUON ]

PHAN MEM QUAN LY CSDL NGUON
GEN VI SINM VAT

Hinh 3. So d6 téng quan cac hé théng trong phéan
mém quan Iy CSDL quy gen sinh vat Quéc gia

Phan mém quan Iy CSDL nguén gen cay tréng
nong nghiép duoc xay dung trén nén tang website str
dung cong nghé NET va Angular framework dap
tng nhu cau quan ly, chia s¢ CSDL nguén gen cay
trong nong nghiép va lién két duoc voi CSDL quy
gen sinh vat. Phan mém nay co6 thé hoat dong tot
trén tat ca cac thiét bi cai dat trinh duyét web nén rat
thuan loi cho viéc tra ctu, khai thac sit dung ciing
nhu quan ly.

Heé thong sau khi phat trién da duoc trién khai
trén hé thong may chu ctia Trung tam Tai nguyén
thue vat. Cum may chia duoc thiét ké theo kién tric
Cluster bao gom 2 server website va 1 server cai dat
hé quan tri co sé dit lieu Microsoft SQL Server nhim
dam bao nang cao kha nang sin sang cho cac hé
thong khi c6 luong truy cap lon.

Webserver

4

&
e Internet

3

Hinh 4. Kién tric trién khai phan mém quan ly CSDL
ngudn gen cay tréng nong nghiép

'1/ >
F

\_/

irewall

DataBase Server DataBase Server

3.4. Két qua

Thuc hién Chuong trinh bdo tén quy gen cay
trong nong nghiép, Viét Nam da thanh 1ap hé thong
bdo ton tai nguyen di truyén thuc vat Quéc gia hoat
dong theo nguyén tic mang ludi bao tén véoi Trung
tam Tai nguyén thuc vat 1 co quan diéu phoi mang
luwdi. Trung tim dam nhin nhiém vu nghién ciu,
diéu tra, thu thap, bao ton, danh gi4, tu liéu hoa va
khai thac, st dung tai nguyén di truyén thuc vat
thong qua xay dung, quan ly Ngan hang gen hat,
Ngan hang gen dong rudng cay thuong nién, Ngan
hang gen In-vitro va xay dung, quan ly CSDL quy
gen cay trong cda toan hé théng. Dén nam 2020 da
xay dung duoc phan mém quan tri CSDL ngudn gen
cay trong nong nghiép voi 9 mo-dun chic nang
chinh: Tra ctu, Béo céo téng hop, Quan ly thong tin
nguédn gen, Ngan hang gen hat, Ngan hang gen dong
rudng, Ngan hang gen Invitro, Ngan hang gen DNA,
Quan tri hé thong, Quan ly danh muc.

Trung tam Tai nguyén Thuc vat

Tu dong dang nhap

Hinh 5. Giao dién dang nhip

Vé6i phan mém nay, Trung tam sé luu trit duoc
toan bo dit liéu sinh ra tir hoat dong bao ton ctia Hé
thong bao ton tai nguyen di truyén thuc vat quéc gia
vo6i khoang 34.500 mau nguodn gen huu giit bao gom:
Dit liéu diéu tra thu thap, dit liéu mé ta danh gia ban
dau, danh gia chi tiét, dir lieu luu gitt va cip phat.
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Mot so giao dién chinh ctia hé thong phan mém:

wl Vietlel & 10:23 & 77 -
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= ) Mk B
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Diéu tra thu thap
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Giao dién chtc nang Giao dién Quan ly

chinh trén mobile nhém cay trén mobile

4. KET LUAN
ba danh gia duoc hién trang CSDL nguén gen

cay trong nong nghiép, xac dinh nhu cau quan ly va st
dung dit liéu nay ctia 3 nhém co quan t6 chic: quan ly
nha nudéc; truc ti€p lam nhiém vu bao ton; khai thac st
dung nguén gen.

Da thiét 1ap duoc cau triac CSDL ngudn gen cay
trong nong nghiép dam bao nghiép vu va phu hop
voi quoc té.

ba thiét lap duoc phan mém dé luu gifr, quan ly,
st dung va chia sé dit liéu vé bao ton, stt dung hiéu

qua va bén vitng ngudn gen cay tréong nong nghiép.
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RESEARCH AND DEVELOPMENT OF SOFTWARE FOR AGRICULTURAL PLANT
DATABASE MANAGEMENT

Nguyen Tien Hung, Doi Hong Hanh, Le Dinh Son
Summary

By 2020, the National Plant Genetic Resources Conservation Network is storing about 34,500 accessions
collected across the country and imported. Conservation of agricultural plant genetic resources a relatively
large amount of data, which is scattered and multi-attributed. So, it is very difficult to management, update
and exploit this data if have not specialized software. Deploying the research content of the national science
and technology topic, the Plant Resources Center had built the software "Software to manage the database
of agricultural plant genetic resources" on the web platform using .NET technology and Angular framework
meet the needs of managing and sharing agricultural crop genetic resources database and can be linked
with other databases. The software can work well on all devices with a web browser installed, so it is very
convenient for searching, exploiting and using as well as managing the database of genetic resources of
agricultural crops in Vietnam.

Keywords: Data, software, agricultural plant.
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