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ABSTRACT

The brown plant hopper (BPH) outbreaks in large-scale area mainly due to farmers
growing the same varieties for longtime and in large areas. Therefore, if we can manage
the application of rice varieties, its’ extent, and development periods, we can prevent and
trait the pest and disease on rice efficiently. For this purpose, a GIS tool and rice
production database were developed by using Visual Studio. NET 2008 language, the
open source library SharpMap and the SOL Server 2008 geodatabase. This system has
been tested with rice information of Dong Thap province. The simple regression analysis
was performed to evaluate relationships between the areas cultivated by the BHP
resistance varieties and the areas infected by BHP, and negative correlation was found,
(R = -0.86). This regression equation was served to delineated the map of BHP-infected
areas in Dong Thap province in the winter-spring 2008-2009. The predicting results were
explaining most of the real BHP-infected area of the province.
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Title: Application of GIS in predicting medium term of rice infected by Brown plant
hopper — A Case study in Dong thap province

TOM TAT

Dich ray ndu boc phat trén dién rong trong ving dong bang song Cuu Long dugc xdc
dinh phan lon do nguoi dan canh tac lién tuc cac giong lia nhiém ray trén dién tich Ién.
Do vdy, néu giam sdt dwoc dién tich canh tdc, giong hia sir dung ciing nhw cdc giai doan
phat trién ciia cdy lia sé la co sé dé dp dung cdc bién phdp phong triv ray ndu hiéu qua.
Véi yéu cau dé va kha ndang cia GIS, dd ho tro quan 1y dit liéu canh tac hia, hé thong
dwge phat trién trén nén ngon ngit lap trinh Visual Studio. NET 2008, thuw vién ban do ma
nguon mé SharpMap va co s¢ div liéu khong gian SOL Server 2008. Hé thong da duwoc
thuc hién va kiém chiing voi dir li¢u canh tac dwoc thu thap tai tinh Bdng Thap. Da tim
duoc moz tuong quan tuyén tinh ‘gita dién tich canh tac gzong khang ray va dién tich
nhlem rdy ¢ cap huyén véi hé sé twong quan R =-0.86. Ap dung phuong trinh hoi quy
tuyén tinh dd xdy dung ban do dy bdao dién tich nhiém ray vao dau vu Bong Xudn 2008-
2009, so sanh voi dit liéu nhiém ray that cua tinh trong vu cho thay ban dé dw bdo va s6
liéu phén tich da gidi thich dwoc hau hét cdc hién tiwong nhiém rdy ndu cia tinh.

Tir khéa: GIS, dw bdo, rdy niu

1 PAT VAN PE

Dich rdy ndu, vang lin va lin xoén 14 boc phat ndm 2006 da lam san luong laa hé
thu ndm 2006 giam 742 ngan tan so v6i ndm 2005 ma nguyén nhan chi yeéu duoc

' Bo mon Tai Nguyén Dat Dai, Khoa M6i Truong & Tai Nguyén Thién Nhién, Truong Dai hoc Can Tho
2 B6 mén Dia Tin Hoc, Khoa‘ K¥ Thuat Xay Dung, Pai Hoc Bach Khoa TP. H6 Chi Minh
* Chi Cuc Bao vé thyc vat BPong Thap

103



Tap chi Khoa hoc 2011:17a 103-109 Truong Dai hoc Can Tho

xac dinh la do bénh virus lun loa co (grassy stunt virus) va lun xoan la (ragged
stunt virus) do ray nau la méi gidi truyén bénh trén cac gidng lia nhlem ray voi
dién tich qua 16n (Pham Van Du and Le Cam Loan, 2007). Do d6 yéu cau nam rd
va gitr cho dién tich gieo trong cua cc gidng laa phai nho s& gitip cho cho cac nha
quan 1y nong nghiép tir cap ving dén dia phuong dé dang hon trong cong tic quan
1y chi dao san xuat ciing nhu dy bao sém tinh hinh dich hai trén lta ¢ ting cip
quan ly.

Vén dé dich hai trén laa duoc nghién ctru c6 lién quan chat ché dén thoi vy, va
viéc str dung giéng lta canh tac (Luong Minh Chau, 2009), giai doan sinh truéng
cua cdy lta, vi giai doan sinh truéng cua laa c6 lién quan dén tinh chdng chiu bénh
virus lta dic biét 1a trude 20 ngay tudi. Viée sir dung gidng laa khang ray va dao
on gitip ting nang suat va giam chi phi phong trir dich hai. Tuy nhién, cac gidng
laa khang sau bénh hién nay khong bén vimg va bi thoai hoa sau mot thoi gian
canh tac (Pham Van Du and Le Cam Loan, 2007).

Pé ho tro quan ly dich hai trén cdy lua, GIS da dugc dua vao Gng dung ¢ vién laa
IRRI dé theo dbi gidng lta khu vue Chau A (A.B. Rala and S.P. Kam, 2000). Tuy
nhién, cac ban dd duoc xay dung chu yéu dua trén sé liéu cac qudc gia trong khu
vuc Chau A bao cao vé mdi nam 1 1an nén chi mang tinh tham khao kho tng dung
cho viéc hd tro chi dao tinh hinh san xudt. Han Quéc ciing da xdy dung tmg dung
quan ly dich hai dang WebGIS (C.J.H. Park and K. Ho, 2000), ho da phd cap
thong tin vé dich hai trén Web giip nha nong dé dang tlep can. Tuy nhién, han ché
1a thong tin du bao ngin han va chua quan ly dugc giong lta va giai doan sinh
truong cua cdy lua la nhing yéu t6 gitip xac dinh kha nang nhidm siu bénh theo
khoang thoi gian dai hon. O Viét Nam GIS ciing da dugc ung dung ¢ Cuc Bao vé
thuc vat va & Can Tho trong tinh toan hoi quy cac yéu to thoi tiét gay dich hai
(Pham van Quynh et al., 2006). Tuy nhién, tmg dung chi phuc vu du bao ngin han
trén pham vi hep.

Ttr tinh hinh nghién ctru trong va ngoai nudc, ¢6 the thiy nganh nong nghiép nudc
ta can c6 hé thong thong tin cho phép quan ly gidng laa, qua trinh canh tac laa va
cho phép két hop véi nguon dir liéu dich hai cua nganh Bao vé thuc vat dé duara
du bao dai han nham khuyen c4o va chi dao san xuat laa mot cach hiéu qua.

2 PHUONG PHAP
2.1 Phac thiao md hinh hé thong

Hé théng quan 1y duoc phat trién trén Visual Studio 2008 trong d6 dé luu trir dit
liu khong gian va thudc tinh vé canh tac lta dwoc luu trong SQL Server 2008 1a
phan mém hé quan tri co so dir liéu bao mat tét phuc vu duoc nhidu ngudi ding
truy xudt dit liéu. Phan hién thi dit liéu GIS dugc x@y dung dya trén thu vién 1ap
trinh SharpMap giup xéy dung cac ban d6 chuyén d¢ hiéu qua ma khong tén chi
phi dau tw ban quyén phan mém GIS vi ddy 1a thu vién mi nguon mé.

Trién khai phan cap quan ly: Ung dung dugc cai dat tai 3 cép, huyén, tinh va ving.
Cép huyén thu 'thép va nhép liéu, truyén dir liéu Ve cap tinh 7 ngay mot lan Co
quan quan 1y cap tinh s& nhan dit liéu va chuyén tiép vé cip ving. Tai mdi cap hé
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théng déu c6 cac chirc ning quan 1y va xdy dung cac ban do: ban db hién trang
canh tac, hién trang dich hai, dy bao dich hai.

2.2 Xay dung mé hinh hoat dong ciia irng dung

Ung dung dugc xay dung dya trén m hinh (Hinh 1) dugc tom tat nhu sau:
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Hinh 1: M6 hinh hoat djng ciia irng dung

Vao dau vu, dit liéu ké hoach xudng gidng dugc nhap tir cac huyén va chuyén vé
Chi cuc Bao v¢ thyc vat. Tiép theo trong giai doan xuong giong, cac tram s€ bao
céo dién tich xudng gidng va loai gidng dugc gieo trong gitip quan ly dugc giai
doan sinh truong cua lua. Dir liéu nay duoc st dung dé xay dung cac bao cao vé
tinh hinh xudng giéng va xay dung ban dd phan bé dién tich cac glong lga. Trong
do6 dic biét xay dung dugc ban d6 phan bd dién tich cac giéng lta nhiém ray.

Ddi véi dit liéu tinh hinh nhiém dich hai trén lua, hé th6ng cho phép nhap dir liéu
tinh hinh dich hai theo ting dot 7 ngay. Véi nguén dir liéu dich hai cua cac vu
trudc, hé théng thuc hién lya chon cac dot co dién tich nhiém réy cao dé tinh trung
binh nhiém dich bénh cua tung xa nham xay dung dugc ban dd cac x3 nhidm dich
hai qua nhiéu vu.

Véi ban d6 dién tich canh tac cac gidng nhidém ray duoc xdy dung & trén, ing dung
s€ dua phuong trinh hdi quy dé tinh ra dién tich c6 kha nang nhidm ray trén timg

huyén, ban d6 nay gitp du bao ngay tir diu vu dién tich va khu vuc co nguy co
nhiém ray cho ngudi quan ly.
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3 KET QUA

Hé thong da dugc thiét ké va xay dung trén co s& nhitng phan tich & phan trén va
duogc ap dung thtr nghiém trén khu vuc thude tinh Pong Thap. Dudi day 1a mot s
két qua minh hoa nhén duogc tir hé thong:

3.1 Ung dung cong cu da xay dung lap ban do dy bao trung han

Cac nghién ctru lién quan da cho thdy giira mirc d6 s dung glong nhlem riy va
dién tich nhidm ray co quan hé. Tuy nhién, mdi quan h¢ gitra 2 yéu t6 nay nhu thé
nao? Néu xay dung dugc moi quan hé toan hoc gitra 2 yeu td, thi khi biét dugc mot
yéu td, vi du dién tich gieo trong ctia mot gidng lua, ta co thé biét duoc yéu tb thir
2, vi du dién tich c6 kha ning nhidm ray 1 bao nhiéu. Va day chinh 1a co so 1y
thuyét dé 1ap ban do du bao vung nhiém rdy. Ban d6 du béo do vay s€ duogc xdy
dung qua hai budc: Thir nhit la xac 1ap phuong trinh hdi quy mdi quan hé giita
dién tich canh tac lua khang rdy va dién tich nhiém rdy & dot nhiém cao nhit ctia
tinh trong vu; Budc tiép theo 1a sir dung phuong trinh héi quy da xac lap dé lap
ban d6 du béo.

3.1.1 Xac lap phwong trinh hoz quy moi quan hé giira dién tich canh tac hia khdng
ray va dién tich nhiém ray

bé dap ng yéu cau xac lap mdi quan hé giita cac bién va dé giap cac nha quan ly
¢6 s6 liéu thyc té trong khuyen c4o, cong cu tinh toan hdi quy da duogc thyc hién.
Cong cu di duoc sir dung dé khao sat sy tuong quan va xdy dung phuong trinh hoi
quy gitta dién tich canh tac lua khang ray va dién tich nhiém ray trén pham vi
huyén ¢ vu Béng Xuan 2006-2007 va Dong Xuéan 2007- 2008. Dién tich giong it
nhiém ray dugc tinh bang 100% - (% dién tich cac gidng lua nhidm ning va trung
binh). Trong d¢, cac giong lua nhiém ray ning gom Jasmine 85, VND 95-20, VD
20; cac giong nhlem ray trung binh gobm OMCS2000, OM1490, IR 64. D@t li¢u
dién tich nhiém ray nau phuc vu so sanh duoc chon la dién tich nhiém dot cao nhat
cua vu.
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Hinh 2: Biéu dé xu hwéng dién tich giéng lia khang riy va dién tich nhiém riy

Méi quan hé gitra 2 bién dugc biéu dién nhu ¢ hinh 2. Tir db thi ta thy giita dién
tich st dung giong ltia khang ray va dién tich nhiém ray c6 mai lién quan theo mot
xu huéng tuyén tinh.
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Tinh toan hdi quy tuyén tinh giira bién phan trim dién tich gidng lta khang rdy da
st dung va bién phan tram dién tich bi nhiém ray nau trén dir li¢u trén cua 11
huyén thugc tinh BDong Thép ta c6 két qua nhu sau:

Regression Statistics Standard
Multiple R 0.86 ‘ : Coefficients Error t Stat P-value
Hing sb 73,57 735 10,01  8,81E-09
R Square 0.75 X (% dt loa
Adjusted R Square 0.73 khéng riy) -0,80 0,11 731 8,58E-07
Standard Error 9.8%

Hé sb xac dinh R* = 0,75. Dya vao gia tri P-value ta thdy cic hé sb cua phuong
trinh h01 quy dugc chap nhan véi rii ro & mirc thip hon 1%. T do ta thay dién
tich gidng lua khang ray gieo sa va dién tich lua nhidm rdy c6 sy tuong quan
nghich theo phuong trinh tuyén tinh Y= 73,57% - 0,8X. Néu str dung gidng khang
ray cang nhiéu thi dién tich nhiem ray sé& cang it va nguoc lai.

3.1.2 Ldp ban d@o di bdo ving nhiém ray

Véi phuong trinh tim dugc, ing dung thanh 1ap ban db du bao ray cho vu Dong
Xuan 2008-2009. Dit liéu dién tich nhiém ray nau thyc té nau dung so sanh vai ket
qué duoc thu thap vao dot ngay 12/02-18/02/2009, 1a dot c6 tong dién tich nhi€m
cao nhat trong vu.

Béng tinh toan dir liéu du bao va téng hop dién tich nhiém riy thuc & Pong Thap vu
Dong Xuén 2008-2009

Bang 1: So sanh dién tich cianh bo va nhiém riy vu Pong Xuéin 2008-2009

DT nhiém ray thwe Chénh léch

Giong it DT nhiém ray

Huyén thi nhiém(%) du béo (ha) te dot 5;(2 0n/ol;at cia ("/t(}c(:ll)e_:n
Téan Hong 35,00 33,04 28,02 5,02
Hong Ngu 72,65 12,97 12,27 0,7
Tam Nong 46,76 21,85 15,63 6,22
Thanh Binh 23,24 44,65 65,26 -20,61
Cao Lanh 93,00 8,24 19,05 -10,81
Thap Muoi 58,39 20,10 23,82 3,72
Léap Vo 87,37 5,76 4,40 1,36
Lai Vung 95,50 3,08 2,38 0,7
Chau Thanh 93,92 1,59 1,48 0,11
TX Sabéc 97,30 26,44 61,57 -35,13
TP Cao Lanh 92,64 17,18 22,87 -5,69

Trong bang trén % dién tich du bao duoc tinh dwa vao phuong trinh hdi quy va dit
liéu tinh hinh nhiém trung binh cic ndm trudc nhu sau:

DT nhiém ray du bdo = ((73,57% - 0,8 * Dién tich giong khang)+TB dién tich
nhiém 3 vu)/2.
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Tu két qua tinh toan duoc ¢ cdt 3 bang trén, ban dd du bao dién tich co kha nang
nhiém dich hai rady nau (Hinh 3) dugc xay dung. Cac huyén c6 mau cang sdm la
cac huyén c6 dién tich nhiém ray rat cao.

3.2 So sanh két qué dw bao véi thye trang

Hé théng xay dung ciing cd cac cong cu cho phép tra ctru dir lidu tinh hinh nhiém
dich hai riy nau theo thoi gian. Tir dit liéu tinh hinh thuc té dich hai chi tiét cdp x4
cua tinh Pong Thap da duoc tong hop nhu biéu dién trong cot DT nhiém ray thuc
té dot cao nhdt cia vu & bang trén, tir d6 ta c6 dugc ban dod % dién tich nhiém réy
nau nhu hinh 4. Mau sdm trén hinh thé hién dién tich nhi®m cao.

So sanh giira 2 ban d6 hinh 3 va hinh 4 va bang dir lidu ta thdy ban do du bao da
biéu dién t6t hau hét cac ving trén thuc té bi nhidm ray. Riéng trudng hop thi xi
Sa Péc co ty 18 dién tich nhiém ray cao 1 do tai dy nguoi dan chuyén canh tac
cdy an trai, lam ban, trong hoa, dién tich canh tic lia nho nén khi xét ty 1& phan
tram thi thiy ty 1& cao nhung that té dién tich khong cao; truong hop thir hai 1a
huyén Thanh Binh c6 dién tich nhiém thuc té cao hon so voi du bao 1a do nguoi
dan con chua tuan thii t6t theo lich thoi vy va khuyén céo ctia nganh chirc ning.
Két qua thuc nghiém cho thay két qua du bao dién tich ¢6 kha nang nhiém riy dua
trén phuong trinh hdi quy va yéu t6 lich sir ving nhiém xay ra gan dang véi dién
tich nhiém that.
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Hinh 3: Ban d6 duw bAo ving nhiém ray vu DX 2008-2009 & Pong Thap
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Hinh 4: Ban d6 nhiém riy thuc té vu DX 2008-2009 & Pong Thap

4 KET LUAN

Ung dung GIS duoc xdy dung co cac chirc nang cho phép quan 1y tién do gieo sa
va loai gidng la gieo trong, quan 1y tinh hinh dich hai cua dia phuong theo thoi
gian, xdy dung cac ban do thoi vu gieo trong, phan bd gidng, ti 16 giéng sir dung
theo khuyén céo, dich hai phat sinh theo timg thoi diém, ban do du bao nguy co
nhiém dich hai ray nau, da dang héa cdy trong trén nén dat lua.

Hé théng da duge thuc hién va kiém ching st dung dit li¢u thudce khu vyc tinh
Dong Thép c6 két qua du bao trung han dién tich nhiém ray cua vu Dong Xuan 08-
09 gan vdi tinh hinh nhidm ray thuc té. Néu duoc trién khai sir dung rong hé thong
s€ la mot cong cu tro giup déc luc cho cac nha quan ly tréng trot va bao vé thuc vat
cac cdp trong cong tac quan 1y mua vy, hd tro cong tac phong tranh dich hai
hiéu qua.
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