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ABSTRACT

Nitrogen management in lowland rice systems is characterized by high N
rates, low nitrogen use efficiency (NUE) and high losses. Simulation
models are important tools for better predicting optimal N rates on a
specific field that would help avoid excessive N input or deficiency. This
study has been conducted with using Stella software for modeling soil N
cycle. Basic data for constructing N cycle model have been collected
from field research in Giong Rieng soil. There is good agreement in the
simulation for the release mineral N by paddy soils corresponded with
the N requirements of the rice crop at various stages. The important
factor that affected N mineralization simulated was plant residues input
from last crop biomass. Simulated results also showed that, in no
nitrogen applied, amount of mineralized N was only 25 kg ha™ while N
uptake of rice plant was 45 kg ha™. In N application treatment,
simulation for N uptake in rice was 80 kg ha™, this amount was a result
of balance in soil with different processes of N volatilization,
mineralization and denitrification. The simulated of soil N dynamic and
plant N need is a basic step to help adding N fertilizer for plant need
reasonably.

TOM TAT

Pdc tinh ciia dat lia ngdp nuoc la bon dam (N) cao, su mdt N cao va
hiéu qua sir dung thdp. Mé hinh mé phong la céng cu hé tro manh cho
woe dodn lwong N t6i hdo cho canh dong chuyén biét va gitip tranh bon
thira hodc bén thiéu N. Dé tai dwoc thuc hién véi sir dung phdn mém
Stella dé thiét ké chu trinh N. Dit liéu co s& si dung cho thiét ké mé hinh
dwoc thu thap tir két qua nghién ciu thuc té trén dat hia Giong Riéng-
Kién Giang. Két qud cho thdy yéu t6 quan trong anh hudng dén chu trinh
N khodng héa mé phong trong dat la lwong thai thuc vit ¢é dwge tir sinh
khéi cdy trong duoc tao nén & vu trude. Két qua mé phong ciing cho thdy
lwong dam dwoc khodng héa trong mét vu la 25 kg ha™, trong khi lwong
dam hit thu trong cdy lia la 45 kg ha™. Khi bon dam, lwong N hit thu
mé phong cia cdy hia la 80 kg ha™, day la heong N dwoc cdn bang véi
cdc tién trinh béc hoi N, khodng héa va mim héa xdy ra trong dat. Mé
phong dwoe dién bién cia N trong ddt va nhu cau N ciia cdy sé la co so
gillp ta bo sung phan dam ddp iing nhu cdu cdy trong mét cach hop Iy.
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1 MO PAU sot can thiét cho cac khao ctu sip téi va gitip
hiéu rd van dé cho viéc cai thién quan tri phan

St dung N trén dat 1aa ngap nude duoc dic NPV
ung ua nNgap T N trén dat laa.

trung boi viéc bon N ¢ liéu lwong cao nhung
hiéu qua sir dung thap. Nghién ctru chién lugc Do d6, dé tai duoc thyc hién véi muc dich:
quan tri N cho tung loai dat va h¢ théng canh (i) Panh gid két qua mé phong chu ky dam
tac cu the 1a van dé cap thiét. Xac dinh lwong  thiét ké bang Stella trén dat lua Giong Riéng -
N bén t6i hio va nghién ctru céc tién trinh cia  Kién Giang; (ii) M6 phong su bién dong luong
N cho dét lua dang 1a mot thir thach 16n. N hitu dung trong dat laa.

Su khéc nhau vé sb lugng va chit lugng 2 PHUONG PHAP NGHIEN CUU
cua chat hiru co trong dat, yeu to thoi tict; bi¢n

phap canh tac,... dan dén dam khoang hoéa trén 2.1 Phwong tién

ddng rudng thay doi theo thoi gian va khong M6 hinh mau “Chu trinh N” (N cycle) cua
gian. Pam khodng héa do dugc qua thuc ~ phan mem Stella (Isee systems, 2008) duoc st
nghiém hoac du doan qua st dung mo hinh. dung trong phat trién mo hinh toan ctia dé tai.

Dy doan dam khoang hoa trén ddng ruong 1a

van d€ nghién ctru quan trong trong thdm canh hinh duoc thu thap tir thi nghiém don g ruéng

(Campbell and Zentner, 1393). tai Giong Riéng, Kién Giang nam 2011 thudc
Nhiéu nghién ctru trén thé gisi cho thiy mé  du én “Quan ly dinh dudng tong hop trén dét

hinh mé phong c6 thé duoc s dung trong  lGa” 1a chuong trinh hop tic Pai hoc Can Tho

nghién ctu chuyén hoa ctia N trong dit va - Pan Mach (Danida, cha nhiém dé tai: Ngo

nude, nghién ctru cac tién trinh sinh truéng va Ngoc Hung).

phat trién céy‘trc‘”)ng; va trén sy can b‘éng nude 211 Pdt

trong dat. Pi€u nay c6 thé goép phan to 16n )

trong viéc hiéu biét vé dong thai N va cdy Dt liéu dac tinh dat dwoc trinh bay ¢

trong. Cac chuong trinh mo hinh hod c6 thé  Bang 1.

chi ra dwoc nhitng mang kién thirc con thiéu

Céac dir lieu dau vao (input data) ctia mo

Béng 1: Pic diém cua dit tAng mit (0-20 cm) & dia diém Gidng Riéng - Kién Giang, thang 1 nim 2011

H EC Nténgsd Carbon P dé tiéu Sa cau dat

PP (ms/em) (%N)  (%C) Bray 2 (mg kg™?) %Cat _ %Thit _ %Sét
3,8 2,3 0,18 2,08 1,17 0,4 41,5 58,1

2.1.2 Gidng cdy trdng N trong chat min = ham lugng Carbon/10.
Gidng lua duoc sir dung cho thi nghiém Ia - Trong lu’a’ng: reﬂlua:,qua V Icc d? 0 va xac
OM4498. dinh trong luogng ré cua cac thi nghiém trudc,
nguoi ta ¢ thé udce lugng d}IQC trong luqng re
2.2 Phuwong phap nghién ctu chiém 10 — 15 % sinh khoi trén mat dat luc
221 Sirdung va chuyén déi diF lieu chin (Bergersen va ctv, 1989; Unkovich va ctv,

1994).

— N trong chdt mun: Theo két qua phan o
— Trong luwong rom: rom lha cua cac

tich dat ¢ Giéng Riéng — Kién Giang, ham L rong 1 ( _
luong Carbon (%C) bing 2,08%. Tir d6 luong ~ 910ng lia cao san chiem khoang 40 - 50% sinh
carbon (tAn/ha) duogc tinh nhu sau: ' khoi phan trén mat dat. Ti s6 rom so v6i sinh
. ' khéi ctia cac glong c6 thoi gian sinh trudng dai

C =((2,08 x 2.10°)/100) s& cao hon giéng c6 thoi gian sinh trudng ngan

Theo Brady va Weil, (2001) trong thanh (I.A;quta‘ 19§9)' Ham llr(%rng N trong rom lua
phan chat mun chira khoang 50 - 60% carbon  dién hinh nam trong khoang 0,5 dén 1,0 %.
va 5% nitrogen, c6 ti & C:N tur 10 hoac 12.
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Theo Dobermann va Fairhurst, (2000) ham
lugng N trong rom va ré trung binh 1a 0.65 %.

— Toc dp phan hiy ré lia: Toc do phan
huy cua re laa trong giai doan 15 ngay sau khi
sa la 1.80% va giai doan tir ngay 16 dén ngay
90 1a 0.4% (Nguyen Thanh Hoi, 2008).

— Toc d phan hiy rom: Toc d6 phan hay
cua rom lta trong giai doan 15 ngay sau khi sa
12 1.47% va giai doan tir ngay 16 dén ngay 90
la 0.56% (Nguyén Thanh Hoi, 2008).

— Phdn bon: Lugng NPK bon cho cac lua
vu Dong Xuén, Xuan Heé va Hé Thu: Thu thp
so liéu thyc té tai Giong Riéng — Kién Giang.

Bang 2: Liéu lwong va thoi ky bén NPK cho

ciy laa
. 10 20 45
Logi phin NSKS  NSKS NSKS
Pam (kg N/ha) 333 333 333
Lén (kg P,0s/ha) 60 0 0
Kali (kg K,0/ha) 15 0 15
— Hiéu qua s dung N = 40% (Trinh

Quang Khuong va ctv., 2010).

— Tilé cé dinh N tw do trong rugng lia:
x4c dinh bang phwong phap khir acetylene
(ARA = Acethylene Reduction Assay). Két
qua thi nghiém mdi vu laa (90 ngay) udc tinh
trung binh ¢ dinh dam ty do & rudéng ngap
nudc lién tuc khoang 22,8 kg N/ha va rudng
kho ngap xen k& khoang 17,8 kg N/ha.

— Ti |¢é mun hoa: Sy phan huy cua xac ba
hitu co sau mot nam vii vao trong dat. Hon
2/3 clia chat nay bi oxid hoa thanh CO, va it
hon 1/3 con lai trong dit ma phan Ién 1a chat
mun (Brady va Weil, 2001).

Theo Brady va Weil (2001), chét hiru co
trong dat bao gom nhiéu nhom khac nhau nhu:
nhém dé phan hity, nhom cham phan hay va
nhém khé phan huy. Trong d6 nhém dé bi
phan huy chiém ti 1& nho khoang 10 - 20 % cua
tdng chat hiru co va co thoi gian phan huy 1a tir
1 dén 2 nam. Con cac nhom con lai chiém ti 1&
I6n nhung thoi gian phan hiy co thé 1a tir hang
chuc dén hang tram nam.

— Ti 1¢ khoang hod: Theo Brady va Weil
(2001), N hiru co trong dat duoc khoang hoa
hang nam véi ti 1€ 2 - 3,5 %.
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— Nhu ciu hép thu N cua cay lua dya theo
s6 liéu nghién ctu cua Akita va ctv. (1989).
Puoc biéu dién theo md hinh toan Gauss bac 1
“General model Gaussl™: f(x)=a/EXP(-((x-
b)/c)?) véi: a=0.025; b =38.17; ¢ = 12.12 va
R?=0,94.

— M5 hinh phat trién sinh khéi lua vy He
Thu 2011 tai Giong Riéng:

y =8.3207Ln(x) + 0.0188

— Chi s thu hoach Ita vu Hé Thu 2011 tai
Giong Riéng: HI = 0.378.

2.2.2 Thiét ké va vin hanh mé hinh

Phan mém Stella dwoc sir dung dé thiét ké
cac mo hinh toan sau:

— M6 hinh mun hoa va khoing hoa
trong dat.

— M6 hinh N hitu dung trong dat lua.
3 KET QUA VA THAO LUAN

3.1 MBJ phéng tién trinh min héa va
khoiang héa trong dat

Luu d6 mé phong tién trinh mun hoa va
khoang héa trong dat, vu Hé Thu 2011 tai
Gidng Riéng Kién Giang (Hinh 1) ngudn hitu
co du nhap vao dat tir cac thai thuc vat nhu ré
cdy, 14 cay dé lai trong dit sau khi thu hoach.
Cac thai thuc vat nay sé bi cac vi sinh vat sir
dung va chuyén hoa dé tré thanh chat mun. Sy
c6 dinh dam tu do cua cac vi sinh vat, su cd
dinh nay tang 1én theo sy phat trién cua ciy
laa. Cudi clng cua tién trinh 1a sy khoang héa
chat mun dé phong thich vao dat mot luong
dam hitu dung d6i vai cay trong.

Két qua mo phong tién trinh mun héa va
khoang héa dugc thé hién ¢ Hinh 2. Pudng
biéu dién ham lugng dam tir thai thuc vat ting
l1én trong giai doan 25 ngay sau khi sa va sau
d6 6n dinh dan vé& cudi vu. Do giai doan dau
cac thanh phan d& phan huy cua xac bi thuc
vat (r& cay trong vu trude) duoc tra lai trong
dat dugc phan huy trude. Sau dé chi con lai
céc thanh phan kho phan hay nén ham luong
dam tir thai thuc vat duoc bo sung it di. Tién
trinh khoang héa xay ra dong thoi véi tién
trinh mun hoa nén khi lugng dam tir thai thyuc
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vat khong con dwoc bd sung thi tién trinh
khoang hoa lam cho ham luong dam nay
6n dinh dan ¢ cudi vy. Trong khi d6 ham
lugng dam trong chat mun thi gan nhu thay
doi it tr dau vu (4161 kg ha™) dén cudi vu
(4150 kg ha™). Piéu nay phu hop véi nghién
ctru caa Pampolino va ctv. (2007) subt 15 nam
trong la lién tuc, Carbon trong I6p dat mat (O
- 20 cm) dugc duy tri hoac gia tang, Carbon
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trong 16p dit mat ting lén 10% trong thi
nghiém trong lua 3 vu trong nam voi phan rom
trén mat sau mdi vu dugc lay di. Do do, sy kéo
dai dat ngap nudc co thé duy tri hodc gia ting
chat hitu co trong dat (Cassman va ctv., 1995;
Bronson va ctv., 1997; Witt va ctv., 2000).
Luong dam hitu dung duoc tao ra tir khoang
hoa trong dét ting dan va sau mot vu lua la
khoang 25 kg ha™ (Hinh 2).

Mrong chat mun - 1o¢ dg khaang hoa M huu dung
=

Toc do phan huy re

Trong luong re

e

re phan huy

Trong luang ram

rom phan huy
Dl

]

ty le khoang hoa

toe do phan fiuy rom

Hinh 1: Luwu dé mé phéng tién trinh mun héa va khoang héa trong dat

£ Untitled
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Hinh 2: Két qua md phong dién bién tién trinh man héa khoang héa trong dat
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3.2 Mb phéng chu trinh dam trong dit lia tir cac ngudn chi yéu nhu: su khoang hoa chit

Méi quan h¢ giita dam hiru dung va sinh
khoi laa trong vu Hé Thu dugc xdy dung dua

vao lugng dam hiru dung trong dét

diém sinh 1y cua ciy lua (hinh 3 va Hinh 4).
Luong N hitu dung trong dat dugc ting thém

hiru co, N trong nudc mua, nudce tudi va phan
bon. Trong khi d6 lwong N hiru dung bi mat di
1a do bat dong dam boi vi sinh vat sir dung
dam va luong N hitu dung bi mat phan 16n 1a
do cay trong lay di dé tao thanh sinh khoi.

va dac

nuae mua hieu qua

8
Mtu phan bon luong phan bon

Tham lau
mal%j)

nuoc tuoi

. Tyle mun hoa Q\_/.

Nirong chat mun
Tot do khoang hoa

It tha thue wat

Toc do phan huy re

Trong luong re

re phan huy

Trong luang rom rom phan huy

toc do phan huy ram

e do mun hoa

@
M huu dung v\g

I cay lua huttrong 1 noay
1y le khoang hoa

N eay ua huttrong 1 ng

nhu cau M cua cay lua

kha nang tao sinh khai
Sinh khoi Lua

tang sinh khoi

Hinh 3: Lwu do mé ta chu trinh dam trong dit lia

IMIT R_huu_dung = 40
IMFLOWS:

OUTFLOWWS:

ot
IMNIT R_trong_chat_mun = 4160
IMFLOWWS:

CUTFLOWYS:
IMIT R_tu_thai_thuc_wvat=1
IMFLOYYS:

CUTFLOWES:

IFIT Sinh_khoi_Lua=10
IMF Lo WS

IMIT Trong_luong_re = 1000
CUTFLOWYS:
=2 re_phan_huuy = Trong_luo

IMIT Trong_luong_rorm = 3000
CUTFLOWYS:

1 mN_huu_dungity = M_huu_dung(t- diy + {Toc_do_khoang_hoa + tang_MN - mat_did * dt
== Toc_do_khoang_hoa = M_trong_chat_mun*ty_le_khoang_hoa
=2 tang_M = nuoc_mua+nuoc_tuoi+~_tu_phan_bon

== tmat_di= N_cay_lua_hut_trong_1_ngay+Tham_lau
[ m_trono_chat_mund = ~_trono_

=6 Toc_do_mun_hoa = (R_tu_thai_thuc_wat Ty_le_rmun_hoa)*0.15
=2 Toc_do_khoanog_hoa = ®MN_trong_chat_mun®*tv_le_khoang_hoa

[ MN_tu_thai_thuc_vatit = MN_tu_thai_thuc_watt - df) + (thai_thuc_wat- Toc_do_rmun_hoa - Co2) ™ dt
== thai_thuc_wat= (re_phan_huy=0.65)+(rorm_phan_huy™0. 650 +co_dinkh_R_tu_do
=2 Toc_do_mun_hoa = {h_tu_thai_thuc_wvat*Ty_le_mun_hoa)*0.15

=6 Co02 = (M_tu_thai_thuc_vat Ty_le_mun_hoai 0.6
[0 Sinh_khoi_Luaty = Sinkh_khoi_Lualt- dify + dang_sinh_khoi) * dt

== tang_sinh_khoi = kha_nang_tao_sinh_khoi
[ Trong_luong_red = Trong_luong_red- diy + & re_phan_huyy = dt

[ Trong_luong_romity = Trong_luong_romit - dt + - rom_phan_hus) = dt

=T rom_phan_huy = Trong_luond_rom™toc_do_phan_huy_romm

chat_munii- di) + (Toc_do_mun_hoa- Toc_do_khoang_hoa) *

ng_re*Toc_do_phan_huy_re

Hinh 4: Phuong trinh toin mé ti chu trinh dam trong dit laa vu Heé Thu 2011 tai Giéng Riéng -

Kién Giang
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Nhu cdu hat thu N coa ciy trong duoc
mod ta dic trung & 3 ngudng: t6i da, t6i thiéu
va toi han. Trong mé hinh nhu cau hap thu N
clia cdy lia dugc biéu dién theo phuong trinh
y= a/EXP(-((x-b)/c)?) (Akita va ctv 1989). N
cling phu hop véi nghién ctru ctia Dobermann
va Fairhurst (2000) 1a cay lua can N trong sut
qua trinh sinh truéng va phat trién nhung nhu
cau N Ién nhét 1a giai doan tir gitra thoi ky dé
nhanh dén don dong. Su bién dong cua mot
bién sb trong chu trinh 13 su két gan véi cac
mbi lién két khac, thi du: (i) Lugng dam hitu
dung bang lwong dam hiru dyng tai thoi diém t
cong thém lugng dam tor khoang hoéa, phan
boén, nwdéc mua va nude tudi. Trir di lwong
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dam bj cdy trdng hap thu, lugng dam bi thim
lau va luong dam bi bat dong theo thoi gian;
(ii) Sinh khdi lua bang sinh khdi ning suat lua
tai thoi diém t cong véi kha ning tao sinh khoi
theo thoi gian. Kha nang tao sinh khéi lai bang
nhu cau dam cia cdy lua nhan voi lugng dam
htru dung.

Nhu cau vé N cia cdy laa ting cao trong
giai doan tir khoang 20 dén 45 ngay sau khi sa
(Hinh 5). Trong khi d6 lugng N hiu dung
trong dat cling giam manh trong giai doan nay
va sau 45 ngay thi lugng N hitu dung trong dét
dan on dinh, dong thoi sinh khdi cua cay lua
cling bit dau ting manh tir ngay 23 va dén
ngay 45 sau khi xa.

7 Untitled =0 E=| |

B o cau Nocuz cay lua 2 M huu dung 3: Sinh khoi lua

I By e e e e e g

2 50

i 6000

3

1: 1}

18 e

3 2000

1: o —_—

I: o 1

kB 0=

o0 23.25 45 .50 67.75 a0 .00

Page 1 Davys 9:42 Al Sun, Mow OF, 2010
N 1=V Urttitled

Hinh 5: Dién bién sinh khoi lta va ham lweng N hitu dung trong dit

Bang 3 trinh bay sb liéu thuc té vé dién
bién ham luong NH4 trong dit lua & Giong
Riéng, Hé Thu 201. Két qua md phong tuong
dbi twong thich vai thuc té (Hinh 6).

Hinh 6: Ham lwgng NH, trong
dat & 20 cm tang dat mat mé
phong va thuc do

Nong dé NH, trong dit mé phong vi thuc
do (ppm)

Bing 3: Dién bién ham lwgng NH4 (ppm) thuc
té trong dat ¢ nghiém thirc khong bén
N. Giong Riéng, Hé Thu 2010

Ngay sau khi sa (ngay) 1 10 20 45

Ham luong NH, trong dat (ppm) 36.6 42.0 38.5 9.8

=——MNH4 mo phong

wemee M HA thure do

al 6O 80 100

Thid glan (ngay)
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4 KET LUAN VA PE XUAT

Két qua moé phong cho thdy yéu té quan
trong anh huong dén khoang hoéa N trong dit
1a lwgng thai thuc vat co duoc tir sinh khi cay
tréng duoc tao nén ¢ vu trudc.

Luong dam khodng hoéa mé phong trén dat
lta & Giéng Riéng Kién Giang trong mot vu la
25 kg ha™. Khi bon dam, luong N hat thu mo
phong cua cay lua la 80 kg | ha™, day 1a luong N
dugc cin bang voi cac tién trmh bbc hoi N,
khoang hoéa va muin hoa xay ra trong dét.

_ Két qua md phong ham luong NH, trong
dat kha tuong thich véi so liéu do thuc té &
nghiém thurc khong bon N.

Mb phéng dugc dién bién cua N trong dat
va nhu cau N cua céy s€ la co s¢ gip ta bd
sung phan dam dap (ng nhu cau cay trong mot
cach hop ly.
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