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ABSTRACT

The objectives of this study were to calibrate and validate the CERES-
Maize model and simulate the response of maize growth and yield to
different doses of nitrogen and organic fertilizers in alluvial soil. Field
experiments were carried out from August 2015 to April 2016 at the Soil
Science Department, Can Tho University to collect data for model
calibration and validation. The calibrated and validated results showed
that there were good agreements between simulated and observed data,
indicating through the statistical parameters, i.e. yield (EF:0.85 — 0.99;
RMSE:181.49 — 669.71 kg/ha; nRMSE: 3.87 — 12.13 %); above-ground
biomass (EF:0.97 — 0.98; RMSE:672.91 — 942.80 kg/ha;, nRMSE: 8.01 —
10.39 %); leaf number (EF: 0.90 — 0.95; nRMSE: 7.81 — 12.04 %.
Meanwhile, the simulated leaf area index was rather good agreement to
the observed data, i.e. EF:0.69 — 0.82 va nRMSE: 15.65 — 20.47%.
Maximum temperature and rainfall were the parameters having the
highest sensitivity among the others.

TOM TAT

Muc tiéu cua nghién cuwu la hiéu chinh va tham dinh mo hinh CERES-
Maize va mé phong dép ing ciia sinh trirdng va nang sudt bdp véi bon
phén dam va phdn hitu co trén dat phit sa. Cdc thi nghiém dwoc thuc tir
thang 8/2015 dén thang 4/2016 tai Bo mén Khoa hoc dat, Truong Dai hoc
Can Tho nham thu thap 6 liéu cho hiéu chinh va tham dinh mé hinh. Két
qua hiéu chinh va tham dinh cho thay sw nhat quan cao gitta dir liéu mo
phong va quan sat, thé hién qua cdc thong sé thong ké doi véi ndang sudt
(EF:0,85-0,99; RMSE:181,49 — 669,71 kg/ha; nRMSE: 3,87 — 12,13 %);
sinh khéi (EF:0,97 — 0,98; RMSE:672,91 — 942,80 kg/ha;nRMSE: 8,01 —
10,39 %) va s6 ld trén cdy (EF: 0,90 — 0,95; nRMSE: 7,81 — 12,04 %).
Trong khi @6 chi s6 dién tich ld mé phong dwoc danh gid ¢ mike khd tot
(EF: 0,69 — 0,82 va nRMSE: 15,65 — 20,47 %). Nhiét do t6i da va luong
muea la cdc théng s6 cé do nhay cao nhdt

Trich dan: Nguyen Ngoc Khanh, T4t Anh Thu, Tran Vin Ding, Tran Hoai Tam va Nguyén Vin Qui, 2020.
Ung dung mé hinh CERES-Maize mé phong nang suat bp lai trong trén dét phu sa & Dong bang song
Ctru Long. Tap chi Khoa hoc Truong Pai hoc Can Tho. 56(So chuyén dé: Khoa hoc dat) 11-23.
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1 GIOI THIEU

Cay Bap (Zea mays L.) 1a cay luong thuc quan
trong, chiém mot phan tu tong san lwong ngii cdc
cua thé gioi (Ngo Ngoc Hung, 2008). Tai Viét Nam,
cdy bép 14 cay luong thuc quan trong thir hai sau cay
lua. Trong céac loai bap, bép lai duoc trong phd bién
nhat chiém 70% dién tich trdng bap cua ca nudc, la
nguon thirc dn quan trong cho chin nudi, cung cap
nguyén liéu cho cong nghiép(Cao Ngoc Diép va
Tran Minh Thién, 2012). Tuy nhién, ndng suét bap
trong nhirng ndm gan day nhin chung van chua cao,
ngoai nguyén nhén vé thai tiét, cac yéu td anh huéng
dén nang sudt bip nhu giéng, mat do gieo trong,
mua vu, lugng phan bon, nudc tudi,...van con la van
dé dang chii y hién nay. Nhirng thap ky gan day viéc
s dung cac mo hinh mé phong c6 thé gitip tim hiéu
mbi twong quan giita cac yéu to trong hé théng canh
tac va xay dung cac kich ban trong canh tac lau dai
(Panget al., 1997;K6rschens, 2006).

CERES-Maize 1a mé hinh cdy trong cia DSSAT
(Decision Support System for Agrotechnology
Transfer)cho phép mé phong dong thai dinh dudng
trén dét trong bap, céc tién trinh sinh trudng va ning
Suit cua cay bap (Liu et al., 2011), mé hinh nay da
duoc tham dinh rong réi trong diéu kién thuc té dong
ruong & nhiéu nudc trén thé giéi (Hodges et al.,
1987; Nouna et al., 2000; Xie et al., 2001).Phan
mém nay gitip nguoi sir dung xay dung dugc co sé
dir ligu va so sanh cac két qua dugc mo phong véi

Béng 1: Liéu luwgng phin bon dung trong thi nghiém
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két qua quan sat thuc té, gitp ra quyét dinh diéu
chinh dé dat dwoc do chinh x4c.Muc tiéu cua nghién
ctru 1a higu chinh va thim dinh mé hinh CERES-
Maize trén dat phu sa va mé phong su dap tng cua
sinh trudng va nang suat bip véi bon phan dam va
phén hitu co.

2 PHUONG PHAP NGHIEN CUU
2.1 Thuc hién thi nghiém

Thi nghiém bép dwoc thuc hién trong 2 vu lién
tuc tir thang 08/2015 dén thang 04/2016 tai khu thuc
nghiém thuéc Bo mén Khoa hoc dat (10°01'45" N,
105°45'59" E), Khoa Nong nghiép, Truong Pai hoc
Can Tho.Vu thir nhat duoc thuc hién tir thang 08 dén
thang 12/2015, vu tht hai dugc thuc hién tir thang
12/2015 dén thang 04/2016. Trong d6, sb liéu thu
thap vu thtr nhat duge ding hiéu chinh mé hinh
CERES-Maize (DSSAT 4.5) (Jones et al.,2003),
trong khi s6 liéu vu thir hai dugc ding cho thim dinh
mo hinh. Dat thi nghiém c6 thanh phan co gidi chu
yéu thit pha sét. Gidng bap sir dung trong nghién ctiu
nay la giéng béap lai LVN10.

Thi nghiém dugc bd tri theo thé thirc khdi hoan
toan ngéu nhién gdm 4 nghiém thirc bén phan vo co
két hop phan hitu co (Bang 1) véi 3 1an lap lai. Dién
tich mdi 6 thi nghiém 1a 60 m? (5Sm x 12m), cic ranh
(rong 30 cm, sau 20 cm) dugc tao gitra cac 16 dé
thoat nudce. Cac nghiém thirc trong thi nghiém duoc
trinh bay chi tiét & Bang 1.

Nghiém Liéu lrgng phan bén i Ky hidu
thic _ Phan vo co (kg/ha) (N-P20s-K20) __ Phan hitu co (An/ha) Y ¢
1 180 - 90- 80 - X100-Y0
2 180 - 90 - 80 10 X100-Y10
3 135- 68 - 60 10 X75-Y10
4 90 - 45 - 40 10 X50-Y10

(Ghi chii; 1) X100-Y0: 100% N hay 180kgN/ha, khong bon phdn hitu co; 2) X100-Y10: 100% N (180kgN/ha) két hop
bon 10 tdn phdn hitu cotha; 3) X75-Y10: 75%N(135kgN/ha) két hop bon 10 tdn phan hitu co/ha; 4) X50-Y10: 50%N (90

kg N/ha) két hop bon 10 tdn phdn hiru co/ha)

Phan vo co dung trong thi nghiém dugc bon dudi
dang urea (46% N), super 1an (16% P,0Os)va KCl
(60% K;0). Phan hitu co 1a phan ba bun mia (30%
0OC; 2,5% N; 3,0 % P,0s; 1,68% K:0; 7,61 % CaO;
nim Trichoderma sp. (1 x10° CFU/g) dugc san xuét
bai cong ty PPE. Phan hiru co va lan duogc bon 16t
mot lan ngay trude khi gieo hat. Phan dam va phan
kali duoc bon thic vao cac giai doan khac nhau cua
vu trdng : bon thuc 1an 1 (7 - 10 ngay sau khi gieo
(SKG),cay dugc 3 - 4 14): 1/3 luwong N va 1/2 lugng
K.0; thuc 1an 2 (20 - 25 ngay SKG, cay duoc 7 -
914): 1/3 lwong N; va thuc 1an 3 (40 - 45 ngay SKG,
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cdy xody ndn, trudcC tro ¢y 5 - § ngay): toan bo luong
phéan bon con lai (1/3 N va 1/2 K;0).Bap duoc gieo
véi mat d6 55.555 cay/ha (hang cach hang 60 cm,
cay cach cay 30 cm).

2.2 Thu thap sb liéu

2.2.1 S6 liéu dat

Mau dat diu vu duoc thu & 2 d6 sau 0-20cm va
20-40 cm dé phan tich cac chi tiéu hoa 1y (Bang 2)
lam d4u vao cho van hanh mé hinh CERES-Maize.
Mau dat dugc phan tich tai Phong thi nghiém Bo
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mon Khoa hoc dat, Khoa Nong nghiép, Truong Dai
hoc Can Tho.

Bing 2: Pic tinh héa-ly dat dau vu thi nghiém

4 en A s Do sdu
Chi tiéu phén tich 0 —20cm 20 - 40cm
. L Cat (%) 11,20 9,60
Zgzrilgipha” Thit (%) 5460 52,40
Sét (%) 34,20 38,00
Dung trong (g/cm?®) 1,06 1,29
Ksat (cm/gio) 12,20 8,30
Am dd bao hoa (cm3/cm?) 0,54 0,55
Am do thay dung (cm®/cm?®) 0,52 0,53
Am d6 diém héo (cm3/cm?3) 0,21 0,22
pHH20 (1: 2,5) 5,03 5,41
Chat hitu co (%) 1,17 1,04
N téng sb (%) 0,16 0,16
Dam hitu dung (mg NH,*-N+
NOs-N/kg) 12,40 14,90
P hitu dung (mgP/kg) 23,70 20,67
CEC (cmol/kg) 12,17 14,03

2.2.2 S6 liéu cdy trong

Trong sudt vy, mau cay duoc thu vao 5 giai doan
phat trién (30, 58, 90, 98 va 112 ngay sau khi gieo)
dé xac dinh sinh khéi. Trén mdi 6 thi nghiém tién
hanh thu 4 cay, can trong lugng tirng bo phan, sau
d6 say kho ¢ 70°C trong 72 gio rdi chuyén sang sinh
khéi khé. Tai lac thu hoach, thu toan bd 2 hang cay
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& giita 6, tach Iy hat, can hat va do 4m do, tinh ning
suat hat & 4m d6 14%. Toan bé cdy sau khi tach hat
dugc can, 1ay mau phu 4 cay mdi 16, sdy & nhiét do
70°C trong 72 gio, can va tinh sinh khdi kho. Cac
thong s6 thoi gian sinh truong cay trong dugc ghi
nhan dung cho hiéu chinh va thim dinh mé hinh
duoc trinh bay trong Bang 3.

Béng 3: Cac thong sb vé dic diém”sinh truwéng cuaa
cay bap lai theo do6i tai di€ém thi nghiém

bjc diém sinh Thu Pong Déng
truong Xuan
Ngay gieo 18/08/2015 21/12/2015
Ngay xuat hién 4 ngay sau khi

14 dAu tién gieo (NSG) 4NSG
Ngay trd cd 46 NSG 56 NSG
Ngay phun rau 56 NSG 67 NSG
Chin sép 80 NSG 90 NSG
Chin sinh 1y 105 NSG 111INSG
Ngay thu hoach 112 NSG 118 NSG

— S6 ligu khi twong: S6 lidu khi twong hang
ngay lam déu vao cho van hanh mé hinh CERES-
Maize gom am do khong khi twong d6i, nhiét do
khong khi tdi thip va tdi cao, s6 gid nang, toc do gid
va lugng mua duogc thu thap tai Trung Tam Khi
Tuong Thay Vin Thanh Phé Can Tho, cach noi thi
nghiém khoang 800m. Bang 4 trinh bay s6 liéu khi
tugng trung binh thang.

Bing 4: Dir li¢u khi twong trung binh hing thang tai Can Tho, tir thiang 05/2015 dén 12/2015

Thi Nhiét d9 toi Nhi¢t dj t6i Am dj twong  S6 giv ndng  Toc d) gié Luwgng mua

cao (°C) thap (°C) doi (%) (gio) (m/s) (mm)
5 34,0 25,9 84 256,6 1,0 76,4
6 32,8 24,7 87 167,6 1,0 191,6
7 32,1 25,4 87 183,9 2,0 151,6
8 32,1 25,1 88 225,9 2,0 241,8
9 31,8 24,8 89 181,2 1,0 346,4
10 32,1 25,7 86 192,8 1,0 318,1
11 32,0 25,7 83 163,7 1,25 131,0
12 30,8 24,4 82 227,2 1,25 14,6

(Nguén: Tram khi twong thiiy van Can Tho, 2015)
2.2.3 Hiéu chinh va tham dinh mé hinh

Trong nghién ctru ndy sb liéu duoc thu thap tir
nghiém thirc thi nghiém cho nang sut cao nhat cia
vu Thu Bong 2015 s& dugc dung cho hi¢u chinh m6
hinh. DSSAT hiéu chinh céc thong s6 dic tinh glong
cho m6 hinh CERES-Maize bang cach so sanh so
liéu mo phong va quan sat thuc té cho dén khi dat
dugc sai s6 thap nhat (gitramo phong va thuc té. Cac
thong sé dic tinh giéng (Bang 5) gébm P1, P2, Ps,
G2, G3, PHINT. Céc thong so déc tinh glong lién
quan dén sinh truong va phat trién cia ciy bap duoc
ghi nhan tir thi nghiém. Trong khi d6, so liéu thu
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thap tur thi nghiém vu Pong Xuan 2015-2016 dugc
sur dung cho tham dinh mé hinh.

Viéc danh gia két qua mé phong duoc thyc hién
thong qua cac chi s6 thong ké nhu hé sb xac dinh -
R2(c6 gia tri tir 0 - 1); sai s6 binh phwong trung binh
- RMSE (0 dén +w0); RMSE chuan hoa-nRMSE; hé
s6 hiéu qua mo hinh - EF (0 dén 1) va chi s6 nhat
quan d. Trong d6: voi gia tri R2> 0,5, két qua md
phong duoc chip nhan (Moriasi et al., 2007).
RMSE gan 0 cho thdy mé hinh mé phong t6t gia tri
quan sat (Jacovides and Kontoyiannis, 1995). Mot
su mo phong co thé duoc coi 12 xuit séc néu nRMSE
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nhé hon 10%, 6t néu tir 10 dén 20%, khé néu tir 20
dén 30% va kém néu 16n hon 30% (Jacovides and
Kontoyiannis, 1995).Trong khi 6, mdt gia tri EF
gan 1 cho thay sy phu hop hoan hao giita gia tri mo
phong va quan sat (Nash and Sutcliffe, 1970). Cudi
cung chi $6 nhat quan d dung dé danh gia tinh phu
hop cua dit liéu moé phong va quan sat qua duong
tuyén tinh 1:1. Gia trj d tién gan 1 cho thy su phu
hgp hoan hao gitra dir liéu moé phong va quan sat
(Willmott, 1982). Theo Liu et al. (2014), m6 hinh
moé phong tét voi d > 0,8; kha voi 0,6 <d<0,8 va
khong t6t véi d < 0,6.Céc chi s thong ké duoc trinh
bay trong cac biéu thire (1), (2), (3), (4) va (5).Trong
d6: Ojva O lan luot 1a gia tri quan sat va trung binh
quan sat; Piva P lan lugt 1a gi4 tri mo phong va trung
binh gia tri md phong cta cac nghiém thic.

| >lo,-oJr-P)
>(0,-0of X .-

R2

(1)
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Z(Pi _Oi)z

RMSE = - (2

nRMSE = % /Z(Pi%oi)z 3)
P-0,f

EF:1—7Z( ' 7')2 (4)
>(0,-0)

d= Y(P—0;)? (5)

~ X(P = 0l +0; — P)?
3 KET QUA VA THAO LUAN
3.1 Hiéu chinh mé hinh

Két qua tir thi nghiém cho thay nang suat bap cao
nhét 1a 7475 kg trong vu Thu Dong 2015 & nghiém
thirc bon 180 kgN/ha két hop bén 10 tan phan hiru
co/ha. Do d6, s6 liéu thu duoc tir nghiém thirc nay
duogc sir dung cho hiéu chinh m6 hinh CERES-
maize. Cac thong sb dic tinh giéng duoc hiéu chinh
duoc trinh bay & Bang 5.

Bang 5: Gia tri mic dinh trong DSSAT va gia tri cac thong sé diic tinh giéng bip VN10 dwoc hiéu chinh

A oK A . Khoang Gia tri

HEso Mot Ponvi e ®  higu chinh
Tong tich 6n tir lic xuat hién 14 dau tién dén luc két thuc

p1 giai d?anflo%n sinh trudng (trén nhiét dd co ban tyase ClA °C ngay 100-400 280
cay bap la: 8°C).

:(t?l - tbase) + (t02 - tbase) +... + (ton - tbase) _ _ ]

Tong tich 6n ma sy phat trién bi cham tre cho moi gio chiéu

P2 sang vuot trén nhitng khoang thoi nhiét toi hao (khoang thoi ngay 0-4.0 0,81
nhiét t6i hao 13 12,5 gio).

p5 'gé(l)rlll)g tich 6n tir ngam sira dén chin sinh 1y (trén nhiét do co °C ngay 600 - 900 870

G2 S4 hat tdi da c6 duoctrén mot cdy. hat/cay 380 - 1000 879

G3 T_(ic d(i)_vaqo chac Cua‘ hat trong suét thoi gian tao hat véi diéu me/ngiy 512 9.20
Kién t6i hao (mg/ngay).

PHINT Khoang thoi nhiét gitra nhirng lan xuat hién cac 14 lién tiép  °C ngay 38,9 - 55 45.02

(*) gid tri mdc dinh ciia cdc giong bdp trong DSSAT (Liu et al., 2014)

3.1.1 Téng sinh khéi

Két qua mé phong tong sinh khdi bap trong sudt
vu Thu Béng 2015 dudi cac nghiém thirc bon phan
khac nhau dugc trinh bay trong Hinh 1. Nhin chung,
mo hinh md phong kha tdt sinh khdi bap trong suot
vu trong.

Két qua nghién cttu cho thay, tai thoi diém thu
hoach téng sinh khéi cao nhit (15.138 kg) dat dugc
& nghiém thire bon 180 kg N két hop bén 10 tin phan
hitu co/ha (X100-Y10). Tuong tu, tong sinh khdi mé
phong cao nhat dat dwoc & cing nghiém thuc
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(14.428 kg). Trong khi d6, bon 90 kg N két hop bon
10 tan phan hitu co/ha (X50-Y10) cho téng sinh
khdi quan sat va mo phong thip nhit cing gia tri
(10.421kg). Cac nghiém thirc con lai cho thay xu
hudng tuwong tu, bon giam phan N cé xu hudng lam
giam nang suat bip mac di c6 bd sung phan hitu co.
Diéu nay cho thay viéc bon giam phéan vé co két hop
phan hiru co thuong chi cé tac dyng trong giai doan
dai han. Cac két qua mé phong cho thiy mo hinh mé
phong tt s dap tng caa sinh khdi bap dbi véi cac
liéu lugng phan bon khac nhau.
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Hinh 1: Sinh khdi bip mé phéng va quan sat trong sudt vu trong dudi cac nghiém thirc bon phan khac
nhau trong vu Thu Pong 2015

X100Y0: 180N-90P205-80 K20(kg/ha), khong bén phan hitu co; X100Y10: 180N-90P20s-80 K2O(kg/ha) két hop bén 10
tan phdn hitu co/ha; X75Y10: 135N-68P205-60 K20(kg/ha) két hop bon 10 tan phdn hivu co/ha; X50Y10: 90ON-45P20s-

40 K20 (kg/ha) két hop bon 10 tin phin hitu co/ha.

So sanh sinh khdi trong suét vu trong & cac
nghiém thirc phan bon khac nhau qua duong tuyén
tinh 1:1 (Hinh 2) cho thdy cac diém tap trung quanh
duong tuyén tinh 1:1. Diéu nay cho thdy mo hinh
mo phong tét sinh khdi quan sat thyuc té ¢ tat ca cac

nghiém thirc thé hién thong qua céc chi sé thong ké:
R2 dao dong tir 0,98 dén 0,99; RMSE dao dong tir
673 dén 943 kg/ha; EF tién gan gia tri 1 (0,97 dén
0,98); trong khi d6 chi s6 nhit quan d dat gia tri
0,99¢ tat ca cac nghiém thurc.
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Hinh 2: So sanh sinh khoi md phéng va quan sat & cic nghiém thirc bén phan khac nhau qua dwéong
tuyeén tinh 1:1 (dwong lién tuc) trong vu Thu Pong 2015

X100Y0: 180N-90P205-80 K2O(kg/ha), khong bon phan hitu co; X100Y10: 180N-90P20s-80 K20 (kg/ha) két hop bon 10
tan phdn hitu co/ha; X75Y10: 135N-68P205-60 K20 (kg/ha) két hop bon 10 tan phdn hitu co/ha; X50Y10: 90N-45P20s-

40 K20 (kg/ha) két hop bon 10 tan phin hitu co/ha.
3.1.2 Nang sudt hat

Két qua nghién ciru cho thiy nang suat bap thi
nghiém trong vu Thu Bong 2015 dao dong tir 4.621
kg/ha dén 7.475 kg/ha (Bang 5), ning suit dat cao
nhét (7.475 kg/ha) & nghiém thirc bon 180 kg N két
hop 10 tin hitu co/ha (X100Y10), ning suat thip
nhét (4.621 kg/ha) khi bon 90 kg N két hop 10 tin
phan hitu co (X50-Y10). Xu hudéng tuong tu dat
dugc ¢ niang suit bip mé phong vai nghiém thic
X100-Y 10 cho nang suét cao nhat (7.146 kg/ha) va
ning suat thap nhét dat duoc & nghiém thac X50-
Y 10,céc chi s6 thong ké cho thdy mo hinh mé phong

t6t niang suét trung binh thuc té véi gia tri RMSE

thap (190 kg) va R? cao (0,99) (Hinh 3).

Bang 6:Ning suat bip mé phong va quan sat lic
thu hoach & cac nghiém thic bon phan
khac nhau trong vu Thu Péng 2015

Nghiém Ning sudt mé Ning suit quan
thirc phéng (kg/ha) sat (kg/ha)
X100-YO0 6.769 7.027
X100-Y10 7.146 7.475
X75-Y10 6.758 6.837
X50-Y10 4.609 4.621

O M0 phong vs Quan sat

——Dbuong 1:1

10000
g RMSE = 190 kg/ha
R“=0.99
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g’ 2000 A
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Hinh 3: So sanh niing suit bip mé phong va quan sat ¢ cac nghiém thirc bon phan khac nhau qua
duong tuyen tinh 1:1 trong vu Thu Péng 2015
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3.1.3 Chi sé dién tich ld (LAI)

Chi sb dién tich 1a bip khong chi thay ddi theo
gidng ma con phu thude vao mat do gieo trong, tinh
trang dinh dudng, sdu bénh, sy cung cap C va cac
yéu t6 moi truong khac va 1a mot trong cac yéu to
anh huong dén nang suat bap (Lukeba et al., 2013.
Lambert et al., 2014). Dién bién chi s6 dién tich 14
bap mo6 phong va quan sat trong sudt vu trong duoc
trinh bay trong Hinh 4. Két qua thi nghiém cho thay
bon 180 kgN két hop 10 tan phan hitu co (X100-
Y10) cho chi s6 dién tich 14 cao nht trong suét vu
trdng, tiép theo 1a nghiém thirc bon 180kg N nhung

Tdp 56, S chuyén dé: Khoa hoc dat (2020): 11-23

khong bon phan hiru co. LAI thap nhat & nghiém
thirc bon 90 kgN két hop bon 10 tan hitu co/ha (X50-
Y10), két qua nay phu hop Vvéi nghién ctu cua
Lukeba et al. (2013).

Céc chi s6 thong ké cho thay mo hinh mé phong
kha tét LAl vé6i EF dao dong tir 0,69 dén 0,82, hé s6
RMSE dao dong tir 0,32 dén 0,53 m2/m? va gia tri
NRMSE dao dong tir 15,65%dén 20,47%. Theo
McKee (1964), LAI 1a mét gia tri do dac kho vai do
sai s6 cao, do d6 viéc md phong LAI thong thuong
¢6 do sai sb nhat dinh (Musinguzi et al., 2014).
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,00 @ T T T T T
0 20 40 60 80 100
Ngay sau khi mé phéng (ngay)
X100Y0 mo phéng ® X100YO quan sat X100Y10 mé phéng
X100Y10 quan sat X75Y10 mé phéng ® X75Y10 quan sat
X50Y10 mé phdng ® X50Y10 quan sat

120

Hinh 4: Chi s6 dién tich 14 (LAI) giira mé phéng va quan sat theo thoi gian

X100Y0: 180N-90P205-80 K2O(kg/ha), khong bon phan hitu co; X100Y10: 180N-90P20s-80 K20(kg/ha) két hop bon 10
tan phdn hitu co/ha; X75Y10: 135N-68P205-60 K20(kg/ha)két hop bon 10 tan phdn hitu co/ha; X50Y10: 90N-45P20s-

40 K20(kg/ha) két hop bon 10 tan phan hiku co/ha.
3.2 Két qua thim dinh mé hinh
3.2.1 Téng sinh khoi

Két qua tham dinh mo hinh trong vu Pong Xuén
2015-2016 cho thdzy mo hinh mé phong tét tong sinh
khéi cay trong sudt vu trong (Hinh 5). Trong do,
nghiém thirc bon 100 kg N va 10 tan phan hitu co/ha
cho tdng sinh khdi cao nhit véi téng sinh khéi dat
duoc & cudi vu 1a 15417 kg/ha (md phong) va
16.050 kg/ha (quan sat). Nguoc lai, sinh khdi cay
thip nhit dat duoc & nghiém thirc bon 50kg N két
hop 10 tan phan hiru co/ha véi tong sinh khéi dat
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duoc cudi vy 1a 10.240 kg/ha (md phong) va 10.405
kg/ha (quan sat). Nhin chung, sinh khdi mé phong
thap hon sinh khdi trung binh quan sat & tit ca cac
nghiém thirc bon phan. Tuy nhién, so sanh s6 ligu
md phéng va quan sat qua duong 1:1 cho thiy cac
diém tap trung kha gan duong 1:1 (Hinh 6), dong
thoi gia tri cac chi sé thong ké ¢ khoang dugc chp
nhan véi EF dao dong tir 0,95 dén 0,98, nRMSE dao
dong tir 7,79 % dén 11,88 %, va hé s d dao dong tir
0,99 — 1,0 cho thay c6 su nhat quan t6t giira gi4 tri
mo phéng va quan sat.
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Hinh 5: Sinh khéi bip mé phéng va quan sat trong sudt vu trong dudi cac nghiém thirc bon phan khac
nhau trong vu Pong Xuén 2015-2016
X100Y0: 180N-90P205-80 K20(kg/ha), khéng bén phén hitu co; X100¥10: 180N-90P20s-80 K2O(kg/ha) két hop bén 10

tan phan hitu cotha; X75Y10: 135N-68P20s-60 K20(kg/ha) két hop bén 10 tan phan hitu co/ha; X50Y10: 9ON-45P20s-
40 K20(kg/ha) ket hop bon 10 tan phdn hitu co/ha.
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Hinh 6: So sanh sinh k,h("ii mo phong va quan sat ¢ cac nghiém thiec bon phian khac nhau qua dwong
tuyén tinh 1:1 (dwong lién tuc) trong vu Pong Xuin 2015-2016
X100YO0: 180N-90P-05-80 K20(kg/ha), khéng bén phan hitu co; X100Y10: 180N-90P20s-80 K20(kg/ha) két hop bén 10

tan phan hitu co/ha; X75Y10: 135N-68P205-60 K2O(kg/ha)két hop bon 10 tdn phan hitu co/ha; X50Y10: 9ON-45P20s-
40 K20(kg/ha) ket hop bon 10 tan phdn hitu co/ha. Céc diem diF liéu twong ung Voi cdc ngay thu mau 9, 29, 69, 89, 99

va 114 ngay sau khi trong.
3.2.2 Ndng sudt hat

Ning suit hat quan sat ¢ cdc nghiém thic dao
dong tir 4263 kg/ha den 8011 kg/ha. Nghiém thirc
X100Y'10 dat nang suat cao nhat va thap nhat &

nghiém thirc X50Y 10 khac biét c6 ¥ nghia thong ké
S0 V6i cac nghiém thirc con lai. Ning suat nghiém
thie X100YO0 dat cao hon nghiém thiac X75Y10 tuy
nhién khong c6 sy khac biét ¥ nghia thong ké
(Hinh?7).
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t hat (kg/ha)
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5000 -
4000 - m Quan sét
3000 - = M phéng
2000 -
1000 -
0 - T T T

X100Y0 X100Y10 X75Y10 X50Y10
Nghiém thirc

Hinh 7: So sanh ning suat giira mé phéng va quan sat

Thanh dimg trén cdc cét thé hién d@g léch chudn cia dir liéu quan sat. X100Y0: 180N-90P205-80 K2O(kg/ha), khong bon
phdn hitu co; X100Y10: 180N-90P205-80 K20(kg/ha) ket hop bon 10 tan phdn hitu co/ha; X75Y10: 135N-68P205-60
K20(kg/ha)ket hop bon 10 tan phdn hivu co/ha; X50Y10: 9ON-45P205-40 K2O(kg/ha) két hop bon 10 tan phdn hitu co/ha.

So sanh nang suat hat mo phong va quan sat theo
thoi gian cho thay gia tri moé phong gan voi gia tri
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quan sat & tat ca cac nghiém thue. Diéu nay cho thay
md hinh mé phong tot dir liéu quan sat (Hinh 8).
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Hinh 8: Niing suét giira mé phéng va quan sat theo thai gian trong vu Péng Xuan 2015-2016

X100Y0: 180N-90P20s-80 K2O(kg/ha), khong bon phéan hitu co; X100Y10: 180N-90P20s-80 K20(kg/ha) két hop bon 10
tan phén hitu co/ha; X75Y10: 135N-68P20s-60 K20(kg/ha)ket hop bon 10 tan phdn hitu co/ha; X50Y10: 9ON-45P20s-
40 K20(kg/ha) ket hop bon 10 tan phdn hitu co/ha.
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Hinh 9: So sinh niing suit md phong va quan sat & cac nghi¢m thirc bén phin khic nhau qua dwong

tuyén tinh 1:1 (dwong lién tuc) trong vu Pong Xuan 2015-2016

X100Y0: 180N-90P20s-80 K2O(kg/ha), khong bon phdn hitu co; X100Y10: 180N-90P20s-80 K20(kg/ha) két hop bon 10
tan phdn hitu co/ha; X75Y10: 135N-68P20s-60 K20(kg/ha)ket hop bon 10 tan phdn hitu co/ha, X50Y10: 9ON-45P20s-
40 K20(kg/ha) ket hop bon 10 tan phan hitu co/ha. Cdc diém diF liéu tuong vng Véi cdc thoi diem 90, 98 va 112 ngay

sau khi trong.
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Gia tri RMSE md phong ¢ cac nghiém thuc dao
dongtr 361 kg/ha dén 461 kg/ha, EF dao dong tu
0,76 — 0,94 va thong ké d dao dong tur 0,95 - 0,99
cho thay hiéu qua mo phong cua md hinh la tot
(Hinh 9).

3.2.3 Chisé dién tich la

Céc chi s6 thong ké dbi vei chi s6 dién tich 14
(LAI) ¢ tat ca cac nghiém thure dao dong lan luot 1a

Tdp 56, S chuyén dé: Khoa hoc dat (2020): 11-23

EF (0,80 — 0,91), d (0,96 — 0,98) va nRMSE
(11,69% — 16,30%), qua d6 cho thdy, gia tri mo
phong va quan sat twong quan kha chit ché nhau
(Hinh 10). LAI dat cao nhét & giai doan 67 - 70 ngay
sau khi trong & ca hai gia tri mé phong va quan sat
(Hinh 10). Theo Tsirkov (1966), dién tich 14 bip
tang twong ung Vai 6 14 va toe do ra 1.
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Hinh 10: Chi s6 dién tich 14 (LAI) giita md phéng va quan sattheo thoi gian
trong vu Pong Xuan 2015-2016

X100Y0: 180N-90P205-80 K2O(kg/ha), khong bon phdn hitu co; X100Y10: 180N-90P20s-80 K2O(kg/ha) két hop bén 10
tan phdn hitu co’/ha; X75Y10: 135N-68P20s-60 K20(kg/ha) ket hop bon 10 tan phan hitu co/ha;X50Y10: 90N-45P20s-

40 K20(kg/ha) két hop bon 10 tan phan hitu co/ha.

3.3 Mo phéng dnh hwéng ciia mat df trong
1én ning suat bap

Trong nghién ctru nay, md hinh sau khi duoc
tham dinh duoc st dung dé mo phong ning suat bap
dudi cac mat do gieo trong khac nhau dé tim ra mat
d6 gieo cho ning suit cao nhat.Nghiém thirc bon
180N-90P,05-80K,0 + 10T/ha phan hitu co duoc
chon dé mo phong dap ing cia ning suat bap ddi
v6i mat do gieo trong do nghiém thie nay cho ning
suét thyc té va mo phong cao nhat.

Két qua mot phong (Hinh 11) cho thy, ning sut
mo phong gia ting khi gia tang mat d§ gieo va dat
cao nhit (9.593 kg/ha) & mat d6 gieo 11.5 cAy/m?
hay 115.000 cay/ha.Mtic nang suat md phong & mat
d6 gieo nay tang 22,5% va 22,1% so v6i nang suét
mo phong va quan sat & mat do gieo 5,5 cay/m?2 Két
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qua ning suit mo phong & mat do nay tuong déi phu
hop véi nghién ctru ctia Jiang et al. (2018) vai nédng
suat cao nhat dat dwoc ¢ mat do trong 127.500
ciy/ha. Theo Jiang et al. (2018), sy gia tang mat do
trong 1am gia tang chi s6 dién tich 14 va tong sinh
khbi.Tuy nhién, nang suat bap mé phong giam khi
mat d¢ cdy gia ting dén 125.000 cay/ha.Theo Jiang
et al. (2018), su gia taing mat d¢ cdy lam gia tang do
bao phui tan 14 tir d6 lam ting kha nang tiép nhan bic
Xa mat troi va sy quang hop tan 14, két qua 1a gia
tang sy tich liiy sinh khdi cdy va tir d6 ting ning
SUA. Tuy nhién, sy gia tang mat do cdy trén mot
ngudng nao do s& lam giam ning suét bip vi sy canh
tranh anh sang va dinh dudng gitra cic cay va tir do
lam giam sy tich Iiy sinh khoi trén mdi cay, két qua
1a ning suét trén moi cay giam.
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Hinh 11: M6 phéng anh huéng ciia mat do tréng Ién ning suit

4 KET LUAN

Ning suét bap mé phong va thuc té cao nhat dat
dugc & nghiém thicc bon két hop 180N-90P,0s-
80K,0+ 10 tin phan hitu co/ha ¢ ca 2 vy Thu Dong
2015 va Bong Xuan 2015-2016.

M6 hinh sau khi hiéu chinh dwoc thim dinh
trong vu Pong Xuan 2015-2016 cho két qua mo
phong tuong thich t6t vai dir liéu quan sat voi céc tri
s6 thong ké trong khoang duoc chip nhan. Déi véi
nang suat hat, hiéu qua mé hinh EF dao dong tir 0,76
dén 0,94; RMSE dao dong tir 361dén 481kg/ha,
nRMSE c6 gia tri tir 5,76% dén 13,36 %. Ddi véi
téng sinh khéi cay, EF co gié tri trong khoang 0,95
dén 0,98; RMSE dao dong tir 748 dén 977kg/ha;
nRMSE c¢6 gia tri tir 7,79% dén 11,88 %. Trong khi
dbi véi chi sé dién tich 1a (LAI), EF dao dong tir
0,80 dén 0,91; nRMSE dao dong tir 11,69% dén
16,30 %.

Nang suét bap mé phong cao nhat dat dugc & mat
d6 trong 115.000 cay/ha.
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