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SUMMARY

To establish a software for computation and prediction amount
of necessary fertilizers annually for some crops in Dong Nai province

Base on the integrate some parameters such as: Soil properties, nutrients, effect of fertilizers, cultivated
technology and climate..., the software was set up. This is a mathematical program. The balance between
these nutrient inputs and outputs shows whether the agricultural system is a net gainer or a net loser of soil
fertility The model was combined by three field: Information technology, geographical information system and
agriculture (soil and fertilizer) to imitate amount of fertilizers for some main crops in Dong Nai province. By
applying Net framework technology (ASP.NET) and manage database on SQL Server 2000, the program
showed the calculation of nitrogen (N), phosphorus (P) and potassium (K) balances. Then fertilizers quantities
was converted and updated information and database on maps. The study is not only calculation on current
crops of area but also forecast on the three levels of farmer, district and province.

I. DPAT VAN DE!

Pong Nai duoc ddnh gid 13 ving ¢ nhiing
thuan loi vao bac nhét trong ca nudc vé phét trién
ndng nghiép hang hda toan dién vdi cac loai cay
tréng phé bién nhu cdy an qua (budi, nhdn, chém
chom, sau riéng, cam, quyt...), cdy lwong thuc
(Ida, bip), ciy cong nghiép (tidu, diéu, ca phé,
cao su...). Pau tu phin bén 12 bit bude trong san
xuat nong nghiép d¢ dat ning suét cao va duy tri
dd phi nhiéu cua dét. Thuc té viée st dung phéan
bén van cdon mit can d6i, din dén nang Suét va
chét lwong ndng san chua cao, hiéu qua sir dung
phan bén thap.

Pé viée dau tu phan bén hiéu qua, tiét kiém
chi phi va giam thiéu luong ton du trong dat,
can phéi tinh todn va dy bdo truéc lugng phin
bén cdc loai can thiét cho san xudt nong nghiép
trén quy mod toan tinh. Rit cin thiét phat trién
mot cong cu nhu mét phuong tién gitp nguoi st
dung cé thé chu dong tinh todn dy bao lugng
phan bén céan thiét cho ting loai cy trong trén
manh dit ctia minh. Hon thé nira, véi viéc quan

' Trung tam Nghién ctru Dét, Phian bén va Mai trudmg phia
Nam - Vién Thé nhudng nong héa.
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tam t6i chat lwong moi truong va gid ca phan
boén tdng cao nhu hién nay, d6 ciing s€ 1a mot
gidi phdp ndng cao hiéu qua st dung phan bon,
tiét kiém va giam 6 nhiém méi truong dat, nudc
mit va nudc ngam.

II. NOI DUNG VA PHUONG PHAP NGHIEN CUU
1. Muc tiéu

i) Xdy dung phin mém tinh toan nhu cau
phan bén can thiét d6i véi cdc loai cdy trong
chinh trén dia ban tinh Pong Nai, ii) Gitp nguoi
dan va cdc co quan chic ning chu dong 1ap ké
hoach dau tu phin bén cho san xuat ndng nghiép
va iii) Nang cao hiéu qua dau tu trong san xuat
ndéng nghiép cuia tinh.

2. Pham vi nghién ciru

Ving nghién ciu: Toan tinh Pong Nai; Dbi
tugng nghién ctu: Mot sb ciy trdng thude 3
nhém chinh: Nhém ciy hang nim (lda, bip, rau,
dau, bdng); Nhém cdy an trai (budi, sau riéng,
chdm chdm, nhin); va Nhém ciy c6ng nghiép lau
nam (ca phé, tiéu, diéu, cao su); Nguyén t6 dinh
dudng da lugng tir phan bén: Nito (N), phospho
(P,05) va kali (K,0).
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3. No¢i dung nghién cuu

i) Thu thap va diéu tra bd sung cdc thong tin
thugc dit liéu thugc tinh gom: Cdc nhém dat canh
tac chinh, dién tich, giéng, lugng phan bén, ning
suét, céc loai ban dd..., 1am co s& dit liéu dau vao
cho viéc tinh toan.

ii) Xu ly. thong ké sb licu da didu tra.
chdng 16p cdc 16p thong tin tir cdc ban do dé
xdy dung co s& dit lidu. Tét ca cdc s lidu thu
thap s€ dugc xtr 1y va quan 1y di liéu trén may
tinh bang SQL Server.

iii) Nghién ctu phucng phép tinh lugng
d1nh dudng da lugng can thiét cho ting loai cy
trdng chinh trong viing nghién ciru bing md
hinh toan hoc.

iv) Xay dung ban d6 nhu cau nhu ciu dam,
1an va kali trén dia ban tinh bang cong nghé GIS.

v) Lap co s dit lidu va thudt toan dé viét
chuong trinh tinh todn du bdo lugng phan bén
can thiét cho tirng loai cay trong.

4. Phwong phap nghién ciru

Thu thap thong tin 1am co s& dit liéu dau vao
cho viéc tinh todn (dir liéu khong gian va dir licu
thuoc tinh). Khao st bd sung c4c thdng tin thudc
co s& dif li€u thudc tinh: Loai cay tr6ng uu thé,
ning sudt va phuong thirc st dung phan bén trén
dia ban ciac huyén. Stir dung cong nghé¢ GIS trong
phan tich cdc dbi twong khong gian va thanh 14p
ban d6 nhu cu dinh dudng. Théng k&, xir 1y s6
liéu. Ung dung cdng nghé tin hoc tao h¢ co sé dit
li¢u SQL sever va 1ap trinh trén ASP.NET.

IIL. KET QUA VA THAO LUAN
1. Co sé dir liéu va cong thirc tinh

1.1. Phuwong phdp lugn trong xdy dwung cong
thirc tinh todn

Tir cdc nghién cru & trong va ngoai nude vé
cic mé hinh tinh todn dinh dudng ciy trong
chiing t6i x4c dinh nhitng thong sé can tich hop
trong cdng thic tlnh lugng phan bén cin cung
cép cho cdy trong gom:

- Nhu cau dinh dudng ctia cdy trong

Pay la yéu to quan trong trong bai toan vi
chi ¢6 trén co s& hiéu biét r& vé nhu cu dinh
dudng cia cdy méi cé thé tinh todn lugng dinh

dudng can bd sung. Cay trdng hiit chit dinh
dudng mot phan tir dit v mot phan tir phan bén
vi ngudn dinh dudng tir dit khong du cung cép.
Chat dinh dudng khi di vao dat, mot phan dugc
cung cp cho ciy, phan khac bi mit di do rira troi
x6i mon hay gitt lai ¢ dang c6 dinh. Trong pham
vi cua dé tai, ching toi dwa vao nhitng thong sb
da duge tong két tir nhitng cong trinh nghién ciu
trong va ngoai nwdc cho cdc loai cdy trong dé
dua ra mot thong sé trung binh vé nhu ciu dam,
lan va kali cua céc loai cdy trong trong 3 nhém
ciy tréng chinh & Pong Nai.

- Dat lréng trot va cdc ngu&n cdn bcing
dinh dudng

Dat tréng trot 12 noi cung cp dinh deO’ng,
nude cho ciy trong sinh truong va phit trién. Do
phi nhiéu ty nhién va 6 phi nhiéu thuc té khéc
nhau & cdc nhém dat, loai dat. Kha ning cung cp
dinh dudng cta cy trdng lién quan dén do phi
nhiéu thuc té cua dat. Do d6, ham luong cic chat
dinh dudng chi yéu cua dit (N, P,Os, K,0) la
mot trong nhitng thong 5O quan trong trong tinh
todn lugng phin bén can cung cip cho ciy trong.

+ Ngudn dinh dudng tir dat:

Tur két qua nghién ctu ham lugng dinh
dudng da lugng trén 4 nhém dét chinh phd bién
trong tinh bao gém dit do bazan, dat xam, dat
den trén bazan va dat phi sa, chiing toi sir dung
ham luong dinh dudng dé tiéu N, P,0s, K,O ma
ciy c¢6 kha ning hip thu tir dit véi ty 1& khac
nhau va xay dung cong thtrc tinh todn nhu sau:

Goi M, 12 luong dinh dudng ma dat cé kha
niing cung cap cho ciy trdng, ta c:

Maixn = [dig) X HX Nexinml X S0 X (Zaw)), tAn

Trong d6: D la dung trong cia loai dat
(g/cm’); H 1a do day tang dat mat (cm). N 1a
ham lugng dinh dudng (N, P,Os, K,0O) dé tiéu
trong dat; S 1a dién tich canh tic cy trong can
tinh (ha); Z, 12 hé s ma cdy trong c6 kha ning
hap thu ham lugng dinh dudng dé tiéu tir trong
d4t ang véi su hap thu ham luong N.

+ Ngudn dinh dudng mit di do rua troi,
x6i mon:

Nghién ciru ciia chiing t6i cho thay, x6i mon
bé mit do nudc mua 12 mot trong nhiing hién
tugng suy thodi dat dai nghiém trong & Dong Nai
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do dia hinh déc, lugng mua 16n va tap trung. Vi
vay trong cong thuc tinh todn, luong dinh dudng
mat di hang nam do x6i mon 1a mét thong sd
quan trong.

St dyng phwong trinh mét dat phd dung
(ULSE) cua Wischmeier & Smith da xay dung vao
nam 1978 va md phong lai theo cong thirc sau:

Adijn = R X K X LS X Cij X P,

Trén co sé tinh dugc lugng dat bi x61 mon
nhu vay, cé thé tinh dwogc lwong dinh dudng N,
P,0s, K,O bi mét di hang nim theo dién tich dat
canh tdc bang cong thirc:

Ao X Ne ) X S X 10, kg

i jm ~

Trong d6:

N. - Lugng dinh dudng (N, P,0s, K,0) c6
trong cin x6i mon (%) dwoc dic két tr nhiing
nghién ctru thuc nghiém nhiéu nim cua Trung
tam va nganh ndng nghiép.

S - Dién tich dét canh téc (ha).

- Hiéu suat sir dung phan bon cua cay tr511g

Hé s6 st dung phan bén dugc dinh nghia 1a
ty 1€ ph?m tram lugng dinh dudng (N, P,0s, K,0)
ciy trong hiit dwoc tir phan bén so véi lugng dinh
dudng bén vao dét.

Khong phai tat ca khéi lugng phan bén khi
dugc bén vao dat cdy déu st dung dugc ma tiy
theo tung loai phin bén va phuong thitc st dung
khac nhau ma cay cé thé hit dugc & cdc mac do
khdc nhau. Theo két qua nghién ctru ciia nhicu
nha khoa hoc vé kha nang hiit dinh dudng khi
bén phin vao dat, cdy trong chi ¢é thé hap thu
khoang 45 - 50% N, 25 - 30% P,0s va 70% K,O.

1.2. Xay dung cong thuc tinh

- Gidi han diéu kién bién

Déi tugng cua bai toan gdm dat va cay trong
1a nhiing d6i tuong ludn chiu nhing tic dong
nhiéu chiéu cua ca tu nhién va con nguoi. Do d6,
dé md phong lai bai toan dinh dudng va don gian
hoa khi xay dung cdng thirc, ching tdi chi xem
xét cdc yéu té anh huong chinh dén nhu cu dinh
dudng cia ciy trong, bé qua mot sé yéu té nhu:
Nguon dinh dudng bd sung vao dit tir nuée mua,
nuée tudi, phé phu pham, vi sinh vt ¢d dinh N
va mét s6 nguon dinh dudng bi mat di nhu phan
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nam trong than ré 14 thyc vat, phan bay hoi... Ca
hai nguon nay dugc xem nhu cin bang nhau.

- Thiét ldp cdc bién s6

DE thuén loi trong viéc ma hoéa va xay dung
cong thure tinh todn, mét s6 bién toan hoc dugc
mac dinh nhu sau:

Goi x 12 don vi cdy trong chinh hién ¢6 trong
viing nghién ctu ¢6 gid tri tr 1 dén 18 (x =
1..18); j 1a don vi hanh chinh cta x4 trong hién c6
trong tinh Ddng Nai c¢6 gid tri tir | dén 171 (j =
1..171); i 1a don vi cdc nhém dat chinh c6 trong
tinh Déng Nai va duoc st dung dé canh tdc c6
gid tri tir 1 dén 23 (i = 1..23); n 1a don vi chi ham
lwgng dinh dudng N, P,Os va K>O ¢6 gia tri tur 1
dén3 (n=1.3).

2. Céc buéc tinh lwong dinh duéng cin thiét
cho mot so loai cay trong

Trinh tu cdc budc xdy dung duogc 4p dung
trong tinh todn ndng hg, hién trang st dung dinh
dudng khu vuc x&, tinh todn udc lugng lugng
phan bén can thiét cho timg loai cdy trong chinh
trén khu vuc x4, huyén va tinh.

Goi S, 1a dién tich canh t4c cda tung loai cly
tréng (ha);

Buwoc 1: Xac dinh lugng dinh dudng trong
dAt x6i mon Mg:

Ap dung phuong trinh mat dat ph6 dung ma
chiing t6i da trinh bay trong phén trén.

Buwée 2: Xdc dinh lugng hép thu dinh dudng
cua cdy (M,):

Cong thuc tinh nhu sau:

Mca(n, x) — Sx X Nax(n)

Véi Na, 1a lugng dinh dudng N, P,Os, K,0O
ciy hép thu cua timg loai cdy trong (%).

Buwoc 3: X4c dinh lugng dinh dudng cé kha
ning cung cap tir dat (M,):

Cong thuc tinh nhu sau:

Ma(n, X) = Sx X NSi(n)’ tén

Trong d6: Ns; 1a luong dinh dudng N, P,Os,
K50 c6 trong da, (%);

Bude 4: Xéc dinh hiéu suat sit dung phan
bén cua cdy trong (HS).
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Ap dung Higu sudt sir dung phén bén ciia
cdy trong duoc sir dung trong chuong trinh theo
phuong phdp tinh trung binh cong, suy ra hé sb
su dung N, P,Os, K,O theo 3 nhém cay tréng
chinh. Cong thirc tinh trung binh hé s nhur sau:

ZSX Hs,
HS, =2

X,]
J ZS
X,

Trong do6: Hs, 12 hiéu suét st dung N, P,Os,
K.,O cua cay trong (%).

(%)

Budéc 5: Tinh todn luong dinh dudng can thiét:
Ap dung cong thirc tinh chung 13:

M Mg +M, -M
S

use(ijunx) = 2 % 100 (tan)

Trong d6: Hs 12 hiéu sudt st dung phan bén
tinh bang phan tram (%).

Buéc 6: Quy dbi lugng nguyén chit sang
loai phan bon:

Thu tuc ndy xdy dung quy ddi tir luwong
nguyén chit sang cdc loai phan don, phin hdn
hop tiy chon trong bang dif li€u chtra cic thanh
phén nhu N, P,Os va K,O.

3. Két qua xay dung ban dé va tinh toin
3.1. Bin dé nhu cdu dinh dwéng

Ban db nhu ciu st dung dam, 1an va kali 1a
dang ban dd chuyén dé duoc xiy dung dua trén
nén ban d6 hanh chinh xa 1:100.000 va biéu thi
c4c thong sb vé nhu cau s dung ham lugng dinh
dudng chu yéu trén mét xd theo cdc nhém ciy
trong chinh (nhém cdy cong nghiép 1au nim,
nhém cdy dn qua, nhém cdy hang nim). Phan cp
dé mau trén tung loai ban dd thé hién téng ham
luong dinh dudng cho nhu cdu theo nhém ciy
trong (13 cip d6). Ty 18 ban d6 duoc xdy dung 12
1: 100.000 trén hé quy chiéu VN - 2000.

Dit liéu thudc tinh thé hién trong ban do nhu
cau dinh dudng (ban dd nhu cau dam, 1an va kali)
nhu code x4, t€n x4, huyén, dién tich x&, nhu cau
dam cho nhém cdy cong nghi€p, ciy an qua va
cay hang nam.

3.2. Mgt sé két qua tinh todn

Chuong trinh tinh toan dugc chia thanh 2
phan: Phan tinh todn hi¢n trang (cép xa) va tinh

udce lwgng (du bdo) lwong phan bon N, P,Os, K,0O
can thiét tuong ung véi ciy trong va dién tich
canh tic di xdc dinh. Di véi phan tinh toan cho
nong hd dugc thé hién céc thong s6 tinh chi tiét
nhu: Xdc dinh cdy trong, do tudi ciy hay mia vu
canh téc, d6 dbc hay do dai swon dbc. Sau do,
quy doi tir lugng dinh dudng nguyén chét sang
mot s6 dang phan bén thuong dung (phan don
hay phan hdn hop NPK).

Dya trén tai lidu thong ké dién tich cay
trong, chiing tdi tinh todn va md phong lai wong
dinh dudng da st dung trén dia ban xa theo tirng
nhém cay trong.

+ Nhém cdy cong nghiép 1au nam: Ca phé,
cao su, diéu, tidu.

+ Nhém cdy an qua: Sau riéng, chdm chém,

budi, nhin, cau, xoai, chudi,

cam/quyt/chanh, thom (dtra).

mang

+ Nhom cdy ngan ngay: Lua, bap, bong, rau
cac loai va dau cac loai.

IV.KET LUAN

Két qua diéu tra hién trang st dung phan bén
clia nong dan Pong Nai trong nhitng nim gan
day cho thy: Lwong phan khodng sir dung ting
hang nam nhung thé hién sw mat can dbi giira cic
nguyén t6 dam, 14n va kali kha trAm trong (ty 18
st dung luong N con kha cao, chiém 54% trong
téng luong NPK). Chua c6 mot cdng cu tinh todn
hitu hiéu nao c6 thé gitp nong dan ciing nhu céc
cip quan ly tinh todn va du bdo lugng phin
khodng da lugng cin thiét va can déi cho timng
loai cdy trong dugc 4p dung. Hiéu luc cia phan
bén chua cao do tang chi phi ddu tu din dén lam
giam 14i rong.

Da xdy dung ban d6 nhu cu dinh dudng N,
P,0s, K;O ty 1& 1:100.000 véi hé ludi chiéu
VN - 2000 bing cong nghé GIS véi phan mém
bién tap Mapinfo 8.0. Bén canh d6, ban d6 sb
dugce tich hop trén nén ASP.NET vdi chiic ning
hién thi va cip nhét thong tin truc tiép két qua tir
chuong trinh tinh theo chtic nang dong héa di
liéu trong chuong trinh tinh.

Chuong trinh ng dung cdbng nghé ASP.
NET dugc trinh duyét dudi dang cac Web Form
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rat thuan 1oi cho nguoi st dung truy van & bat ky
noi ndo c6 két ndi mang Internet. Co s& dit liéu
duoc quan tri trén SQL Server 2000 nén cé thé
chira mot lugng 16n khéi lugng thong tin kha 16n
va mang tinh bdo mat cao.

Trén co so tich hop céc yéu té lién quan t&i
dinh dudng cdy trong gom: DAt trong trot, nhu
cau dinh dudng, k¥ thuat canh tdc va bao vé dat,
ching loai phin bén... dd xdy dung phdn mém
tinh todn nhu cau phan bén da lwong can thiét ddi
v6i cdc loai ciy trdng chinh trén dia ban tinh
Dong Nai gom 4 cdp tinh toin: Nong hd, xi,
huyén, tinh. V§i chuong trinh ndy, nguoi st dung
¢6 thé tinh todn uéc lvong va dg bdo lugng dinh
dudng can thiét duge quy doi ra mot sb loai phan
don thong dung cho mét sb loai cdy trong chinh
trén dia ban x3, huyén hay toan tinh.
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