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SUMMARY

Using statistics software and algorithm analysis of results of testing
the impact of nitrogen dosage and endingtime of preharvest-fertilization
to productivity of vegetables and quantity of nos residues in pak choi
in Thanh Hoa city, Thanh Hoa province

To analyze the true impact of fertilizer dosages used and the ending times of nitrogen fertilization
before harvesting to vegetable yields and NOs residues in pak choi crops, four dosages of nitrogen
were applied: 70,80, 90 and 100 Kg N/ha to pak choi and 3 endings of nitrogen fertilizations before
harvesting: 7 days, 10 days and 13 days. Main analysis indicators are the vegetable yield and
concentration of NOs accumulated in vegetables. Two statistical softwares: IRRISTAT, Minitab and
analysis of variance models have been used for data processing and analysis of experimental
results. Based on the ANOVA table for comparison and drawing comment, appropriate analysis of
variance model with experimental design have been chosen. The results showed that the dosage
of 80 Kg N/ha at 3 ending times of nitrogen fertilizations all offered higher yields compared with
other nitrogen dosages, in which the ending of nitrogen fertilization at 10-days pre-harvest offered
highest vegetable yield (48.66 tons/ha), the amount of NOs residue was allow at safe level (449
mg/kg of fresh vegetables) in accordance with regulation of the World Health Organization (500
mg/kg of fresh vegetables).

Keywords: Pak choi, NOs, statistics, nitrogen fertilizer, variance.
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I. DAT VAN DE

Ngay nay hau hét cac thi nghiém nong
nghiép, néu khong xir Iy thong ké, coi nhu
khong c6 gia tri cong bd. Tuy nhién, ngudi
xir Iy théng ké phai hiéu biét mot cach diy
da vé nganh chuyén mon cta minh. Thong
ké chi 1a phuong ti¢én, la cong cy, khong
phai 1a myc dich. Trong nhiing nim gan
day nhiéu phan mém xir 1y thong ké sb liéu
chuyén dung nhu: Phdn tich sé liéu trong
MS. Excel, SPSS, MINITAB, IRRISTAT,
CROPSTAT, v.v..., da lam giam nhe cong
viée xu ly sb liéu cua cac can bd khoa hoc.
Tuy nhién, thoi gian qua thuc té cho thdy
khai thac bao gdbm viéc chon dung mé hinh
va hiéu dugc két qua do phdn mém cung
cap hoan toan khong don gian. Nham gop
phﬁn vao viéc hiéu ding va st dung dugc
phan mém thong ké trong phan tich két qua
thi nghiém dua trén cac két luan théng ké
mét cach khoa hoc, dua ra dugc nhiing
nhan xét, két luan khoa hoc chic chin, co
gia tri tir cac két qua thi nghiém, két hop
voi tinh thuc tién ce”ip thiét cua viéc san xuét
rau an toan trén dia ban thanh ph Thanh
Hoa da tién hanh thyc hién dé tai: “Nghién
civu dnh hieong cia bon dam dén nang sudt
va ham lwong nitrat (NO3) tich liiy trong
cay rau cdi ngot Brassica juncea L.”

II. VAT LIEU VA PHUONG PHAP
NGHIEN CU'U

1. Vat liéu nghién cru

Gidng rau cai ngot (Brassica juncea
L.); Phan bon: dam urea CO(NH2): chura
46% N; Super phét phat Lam Thao chira 15
- 16% P20s; Kali sunfat K>SO4 chira 60%
K>O; Phan chuéng hoai muc; Phan bon qua
la; Phan hitu co vi sinh; Cac loai ndng

dugc: Sherpa 25 EC, Score 25 EC; thube
trtr sdu sinh hoc Bt; Rhidomil MZ 72 WP.

Thi nghiém duoc tién hanh tai xa
Quang Thanh, thanh phé Thanh Hoa trén
nén dat phu sa duoc boi dap lau nam; DAt
thi nghiém c6 ham lugng dam téng sb, lan
téng s6 va ham luong kali & muc trung
binh; thanh phan co giéi nhe, két cau dat
t6t, chat dinh dudng ¢ muc trung binh, it
chua va di 4m. Thi nghiém bd tri & vu
bong Xuan nam 2010.

2. Phwong phap nghién ctru

_ 2.1. Phwong phép b6 tri thi nghiém
dong ruéng
Thi nghiém hai nhén t6 dugc bd tri theo
kiéu chia 6 (Split-Plot Design): Nhan té 6
16n gdm 4 murc bon dam: 70 kg N, 80 kg N,
90 kg N va 100 kg N; Nhan t6 6 nho: 3 thoi
diém két thuc bon dam trude khi thu hoach:
7 ngay, 10 ngay va 13 ngay. Gom 12 cong
thire va 3 lan nhic lai, voi nén phén bon:
2000 kg phan chudng + 60 kg P,0s + 70 kg
K20/ha.

2.2. Phwong phdp theo do6i thi
nghiém va thu thap sé liéu

Theo ddi dong thai ra 1a: 5 ngay/lan véi
thang diém 0,5 va 1,0 14; Theo doi tang
truong chiéu cao cdy: 5 ngay/lan; Theo doi
chi tiéu ning suit cai ngot (can khdi luong
toan ciy rau & cac cong thirc); Mau rau sau
khi thu vé& dugc xtr 1y va bao quan trong
phong thi nghi€m, phan tich cac chi tiéu
héa ly va du luong NO;™ (mg/kg) theo tiéu
chuan Viét Nam (TCVN 6180-96).

2.3. Phwong phdp xu ly sé liéu va
phan tich két qua

S6 liéu duge xur ly théng ké sinh hoc
bang 2 phian mém chuyén dung:
IRRISTAT FOR WINDOWS VER. 5.0 va
MINITAB 16.
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I1I. KET QUA VA THAO LUAN

1. S dung 2 phan mém théng ké:
IRRISTAT 5.0 va MINITAB 16 dé xu ly sé
liéu va phan tich két qua thi nghiém.

Két qua nghién ctru can phai tra 1oi 3
cdu hoi chinh: Anh huéng cua cic lidu
lwong dam khac nhau dén ning suét rau va
lwong t6n du NO; trong rau; Anh huéng cua
cac thoi diém két thic bon dam dén ning
suat va luong NO; t6n du trong rau; Thoi
diém két thac bén va luong dam tdi wu dé
dat ning sudt rau cao nhit va luong NO;3
t6n du chdp nhan & mic an toan.

Dé giai quyét cac van dé nay, can phai
ap dung bai toan phan tich phuong sai.
Phan tich phuong sai 1a bai toan xay dung
mé hinh toan hoc, nham tach téng cac sai
khac thanh cac sai khac do anh huong cta
nhan t6 thi nghiém va sai s6 thi nghiém.
D6i voi thi nghiém 2 nhan t6 ¢6 3 mo hinh
phan tich phuong sai 4p dung cho 3 kiéu
thiét ké thi nghiém tuong tng, do la: Mo
hinh hoan toan ngau nhién (RCD), md hinh
khdi ngéu nhién day du (RCBD) va mé hinh
kiéu chia 6 (Split- Plot). M&i md hinh phu
hop voi timg kiéu thiét ké thi nghiém.

M0 hinh toan hoc phan tich phuong sai
ctia 3 kiéu thiét ké thi nghiém nhu sau:

+ Thi nghiém thiét ké kiéu hoan toan
ngau nhién

Xijk = W+ aj + bj + abjj + ejjk
G=Laj=1bk=1,r)

+ Thi nghiém thiét ké kiéu khdi ngiu
nhién:

Xijk = 1 +Rk + ai + bj + abij + €ijk
i=Laj=1,b;k=1,r)

Ry 13 12 tac dong ctia mirc k ciia khéi R
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+ Thi nghiém thiét ké kiéu chia 6
(Split- Plot):

Xijk = B + Rk + ai + (Ra)ki + b + (ab)jj
+ €ijk

Khoi thwong dwge coi la nhdn t6 ngdu
nhién.

Trong thi nghiém cu thé ap dung md
hinh thi€t ké ki€u chia 6. Phan mém
thong ké str dyng la IRRISTAT 5.0 va
MINITAB 16.

So sanh cac tham sb & cic bang phan
tich phuong sai theo 3 mé hinh cho thay:
Xt 1y s6 lidu bang 2 phan mém cho két qua
nhu nhau & 2 md hinh: hoan toan ngau
nhién va khdi ngiu nhién day du. Trong
truong hop thi nghiém 2 nhén t thiét ke
kiéu chia 6, néu st dung 2 phéin mem
IRRISTAT va MINITAB dé xt 1y s6 liéu
thi trong bang phan tich phuong sai hau het
cac nguén bién dong déu co cac tham s6
gidbng nhau; trr trudng hop ngudn bién
dong 1a Khéi (Lap) cho két qua tinh gia tri
F khéc nhau (bang 1). Diéu nay 1a do trong
phan mém IRRISTAT khi tinh F da lay MS
ctia sai s& 0 nho, con trong truong hop sur
dung MINITAB thi ldy MS cua sai s6 6 16n.
Cach tinh cia MINITAB c6 vé chinh xac
hon cua IRRISTAT.

Trong bang phan tich phuong sai cac
gia tri clia sai s6 (RESIDUAL) khac nhau &
ca 3 mo hinh, gia tri ndy nho nhat & mo
hinh 3; diéu nay chtng t6 thi nghiém b tri
theo kiéu chia 6 cho hiéu qua cao (sai sd
nho nhét). Tinh hi€u qua con thé hién &
kiém dinh tinh sai khac cta cac Khoi (Lap).
Dya vao bang phén tich phuong sai kiém
dinh gia thuyét thong ké Ho. Ddi voi 2 bién
nang suit va ham lugng NOs tich lily trong
ciy rau cai ngot, gia thuyét Ho dugc phat
biéu nhu sau: “Bén liéu dam cho ning suét
rau trung binh khong khac nhau”, d6i thiét
Hia: “ Bén liéu dam cho ning suat rau
trung binh khac nhau”.
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Béng 1. Két qua xur 1y s6 lidu bang phan mém IRRISTAT 5.0 (SPLIT-PLOT)

BALANCED ANOVA FOR VARIATE N.SUATO FILE BANGl1  13/10/12 8:58
—————————————————————————————————————————————————————————————————— PAGE 1
Thi nghiém 2 Nhan t6 thiet ke kiéu chia 6 (SPLIT-PLOT)
VARIATE V004 N.SUATO
LN SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER
SQUARES SQUARES LN
1 1aP 2 .940556 .470278 21.30 0.000 6
2 LIEUDAM 3 25.8497 8.61657 222.10 0.000 3
3 LIEUDAM*LAP 6 .232778 .387963E-01 1.76 0.171 6
4 TPBON 2 3.22722 1.61361 73.07 0.000 6
5 LIEUDAM*TPBON 6 .299444 .499073E-01  2.26 0.090 6
* RESTDUAL 6 .353334 .220834E-01
* TOTAL (CORRECTED) 35 30.9031 .882944
BALANCED ANOVA FOR VARIATE NO3 FILE BANG1 13/10/12 8:58
—————————————————————————————————————————————————————————————————— PAGE 2
Thi nghi¢ém 2 Nhan t6 thiet ke kieéu chia 6 (SPLIT-PLOT)
VARIATE V005 NO3
LN SOURCE OF VARIATION DF SUMS OF MEAN F RATIO PROB ER
SQUARES SQUARES LN
1 LAP 2 76235.1 38117.5 5.73 0.013 6
2 LIEUDAM 3 .934839E+07 .311613E+07 366.62 0.000 3
3 LIEUDAM*LAP 6 50997.2 8499.53 1.28 0.321 6
4 TPBON 2 .181778E+07 908891. 136.65 0.000 6
5 LIEUDAM*TPBON 6 410529. 68421.5 10.29 0.000 6
* RESTIDUAL 16 106416. 6651.00
* TOTAL (CORRECTED) 35 .118103E+08 337439.

Két qua xir 1y s6 liéu bang phan mém MINITAB
Thi nghiém 2 Nhan t6 thiét ké kiéu chia 6 (SPLIT-PLOT)

General Linear Model:

N.SUATO, NO3 versus LAP,

LIEUDAM, T?BON

Factor Type Levels Values

LAP random 3 1, 2, 3

LIEUDAM fixed 4 1, 2, 3, 4

TPBON fixed 3 1, 2, 3

Analysis of Variance for N.SUATO, using Adjusted SS for Tests

Source DF Seq SS Adj SS Adj MS F P
LAP 2 0.9406 0.9406 0.4703 12.12 0.008
LIEUDAM 3 25.8497 25.8497 8.6166 222.10 0.000
LAP*LIEUDAM 6 0.2328 0.2328 0.0388 1.76 0.172
TDBON 2 3.2272 3.2272 1.6136 73.07 0.000
LIEUDAM*TDBON 6 0.2994 0.2994 0.0499 2.26 0.090
Error 16 0.3533 0.3533 0.0221

Total 35 30.9031

Analysis of Variance for NO3, using Adjusted SS for Tests

Source DF Seq SS Adj SS Adj MS F P
LAP 2 76235 76235 38118 4.48 0.064
LIEUDAM 3 9348389 9348389 3116130 366.62 0.000
LAP*LIEUDAM 6 50997 50997 8500 1.28 0.322
TDBON 2 1817782 1817782 908891 136.66 0.000
LIEUDAM*TDBON 6 410529 410529 68422 10.29 0.000
Error 16 106416 106416 6651

Total 35 11810348
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Dua vao gia tri P trong bang phan tich
phuong sai Gng voi ngudn bién dong
LIEUDAM cho két luan chip nhan Hia

Nhu vay d6i véi thi nghiém hai nhan t6
chia 6 viéc phéan tich phtc tap hon so véi
hai nhan t6 tryc giao va co 2 sai sb thi
nghiém dé kiém dinh gia thiét, sai s6 6 16n
va sai s6 6 nho; Hé sb bién dong ciing ¢6 2,
mot cho 6 16m va 1 cho 6 nho.

Néu bac bo gia thuyét khong thi tién
hanh so sanh cac gi4 tri trung binh dé xép
nhom. Dya vao két qua phan nhom cé thé
két luan vé su khac nhau gilia cac gia tri
trung binh. Trong thi nghiém cuy thé két qua
trinh bay ¢ cac bang 2, 3 va 4.

Nhu véy, viéc p dung céac kién thuc vé
toan hoc, tin hoc trong xir Iy s6 liéu va phan
tich két qua thi nghiém phai duoc van dung
mot cach phu hgp thi cac nhan xét mdi dam
bao chinh x4c va co gia tri khoa hoc. Néu
lya chon mo hinh khong phu hop, s& dan t6i
két qua sai; nhimg phan tich va nhan xét vé
két qua thi nghiém khong ding.

2. Anh hwéng cua liéu lwong dam va
thoi gian két thic bon phan dam dén
niang suat va dw lwong NO; tich liy
trong cay rau cai ngot

Nhiéu két qua nghién clru anh huO’ng
ctia bon phan dam dén nang sudt va ham
lugng NOs™ tich Iy trén cay rau cai ngot da
chimg minh ring, ton du NOs _trong rau
lién quan chat ch@ toi sy cung cap dam va
qua trinh quang hop truge lac thu hoach.
Néu c6 du thoi gian va diéu kién de cay
quang hop manh tao ra glucid va hé hip tao
ra acetoacid thi ham lugng NOj3™ trong cay
khong dén muc giy doc. Do d6 thoi gian
két thiic bon dam trude khi thu hoach quyét
dinh dén ton du luong nitrat trong rau.

2.1. Anh hu’o’ng cua liéu lwong phan
dam dén nang suat va dw lwong NO;
tich lay trong cdy rau cai ngot

S6 liéu vé anh huong cua lidu luong
phan dam dén nang suat va du lugng NOs
trong cdy rau cai ngot rau cai ngot duoc
trinh bay & bang 2. Két qua cho thay ¢ vu
DPong Xuan bon phan dam véi lugng 80 kg
N/ha cho nang suit cao nhat, dat 46,81
tan/ha Néu tiép tuc ting luong dam nang
sudt khong nhimng khéng ting ma con tang
ham lugng NOs" tich lily trong cay rau cai
ngot, vuot qua ngudng an toan cho phép.

Bang 2. Anh hudng cia liéu lugng phan dam dén nang suét ciia cdy rau cai ngot va du
luong NOs tich lity trong cay (Vu Pong Xuan 2010, xa Quang Thanh, TP. Thanh Hoéa)

Liéu lwong phan dam (kg/ha) Ning suét (tin/ha) Dw lwgng NOs" (mg/kg rau twoi)
70 32,742 744,44°
80 46,81¢ 642,112
90 38,74 874,55¢
100 33,332 970,114
CV% 2,68 7,82
LSDo,05 1,51 85,35

Ghi chu: Theo hang doc, cac sb trung binh mang chit cai giéng nhau thi sai khac giita chiing khong c6 y

nghia théng ké (P > 0,05)
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Liéu luong phan dam c6 anh hudng rd
rét t&1 mirc d6 tich 1y du luong NO;™ trong
cdy rau cai ngot va su sai khac gilra cac
mirc bon 14 rat khac nhau. Khi bon ting lidu
luong dam du luong NOs3™ tich Iily trong cay
rau cai ngot ting, dat cao nhét 970,11 mg
NOs7/kg rau tuoi ¢ lidu luong 100 kgN/ha.
O cac mirc bon tir 70 dén 100 kg N/ha déu
cho du lugng NO;™ vugt qua ngudng cho
phép cua T6 chire Y té Thé gidi.

2.2. Anh huéng cua thoi diém két
thic bén dam dén ndng suat va dw
lwvong NO; tich lidy trong cdy rau cai
ngot & vu Béng Xuan nam 2010 tai xa
Quang Thanh, TP. Thanh Héa

Két qua nghién ctru anh huéng cua thoi
diém két thiic bén phan dam trude khi thu
hoach (thoi gian cach ly) dén nang suit cia
cay rau cai ngot va du lugng NOs tich liy
trong cay dugc trinh bay ¢ bang 3.

Bang 3. Anh hudng cua thoi gian két thuc bon phan dam dén nang suét ciy rau cai ngot va
du lugng NOs tich lily trong cay (Xa Quang Thanh, TP. Thanh Héa, Pong Xuéan 2010)

Thoi gian két thuc bén phan dam Ning suét (tin/ha) Dw lwong NOs™ (mg/kg rau twoi)
trwére thu hoach (ngay)
7 35,442 1156,08°
10 40,33¢ 723,91
13 37,940 543,412
CV% 2,60 7,80
LSDo,05 1,57 54,58

Ghi chii: Theo hang doc, cac sb trung binh mang chir cai gibng nhau thi sai khac gitra chung khéng c6

nghia théng ké (P > 0,05)

Sb lidu bang 3 cho thiy néu két thuc
bon phan dam trudce thu hoach san pham 10
ngdy thi ning sudt dat cao nhat (40,33
tAn/ha); khong nén bon phan két thuc trude
7 ngay dén ngay thu hoach (Ning suét dat
thap- 35,44 tan /ha).

Anh huong cia cac thoi diém két thuc
bén phan dam trude thu hoach dén du
lugng NOs" tich lily trong cdy rau cai ngot
khac nhau c6 ¥ nghia vé mit thong ké. Néu
két thiic bon dam trudc 7 ngay thi du lugng
nitrat cao nhat, dat 1156,08 mg NO37/kg rau
twoi va 10 ngay thi du luong nitrat thip
nhat (523,41 mg NOs/kg rau tuoi), déu
vuot qua ngudng cho phép cua T6 chic Y
té Thé gidi.

2.3. Anh hu’o’ng cua pho: hop gitra
liéu Iwomg dam va thoi diém két thuc
bén dén nang suét rau va dw Ivong NOy
tich ldy trong cdy rau cai ngot

S6 liéu trinh bay & bang 4 cho thay két
qua bon phan dam voi cac lidu lugng khac
nhau & vu Dong Xuén da anh huong dén
nang suat cla cdy rau cai ngot. O muc bén
phan dam 80 kg N/ha ning suét rau cai ngot &
cé 3 thoi diém két thic bon dam trude khi thu
hoach (7 ngay, 10 ngay va 13 ngay) deu dat
cao nhat so véi cac muc bon dam con lai;
trong d6 v6i muc bon 80 kg N/ha va thoi
diém bon dam két thuc trude 10 ngay trude
khi thu hoach cho ning sudt cao nhét (48,66
tan/ha) Khi bén ting liu lugng phan dam
1én dén 100 kg N/ha nang suat khong nhiing
khong tang ma con bi giam, chi dat 29,77
tan/ha (muc thap nhat) tuong duong véi nang
suat & mtrc bon 70 kg N/ha (30,22 tin/ha).
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Bing 4. Anh huéng ctia phdi hop gitra liéu luong dam va thoi diém két thac bon
dén nang suat rau va du lugng NOs tich lily trong cay rau cai ngot
(Vu boéng Xuan 2010, tai xa Quang Thanh, TP. Thanh Hoa)

T damlkgha) | e thu hoach (rghy) | (ténfha) | P 1ueng NOS (mgkg)

7 30,222 954,00¢
70 10 35,11¢ 773,00
13 32,88P 506,332
7 45,559 1069,00°
80 10 48,66" 449,00°
13 46,229 408,332
7 36,22¢ 1231,00°
90 10 40,88f 877,66
13 39,11¢ 515,002
7 29,772 1370,33¢9
100 10 36,66¢ 796,00
13 33,550 744,00°

CV% 2,60 7,80
LSDo,o05 1,71 109,16

Ghi chii: Theo hang doc, cic s6 trung binh mang chir cai giéng nhau thi sai khac giita chung khong ¢6 y

nghia théng ké (P > 0,05)

Boén phan dam véi lidu luong 80 kg
N/ha va két thuc bon lan cudi trude khi thu
hoach 10 ngay ning sudt dat cao nhét
(49,33 tan/ha); du lugng NOs~ & mirc 449
mg NOs3/kg rau tuoi (dudi ngudng cho
phép ciia T6 chirc Y t& Thé gidi). O muc
bon 100 kg N/ha va thoi gian cach ly trude
thu hoach 7 ngay thi du luong NO3™ trong
cdy rau cai ngot dat cao nhat, 1.370 mg
NOs7/kg rau tuoi; ning suat dat thap nhat so
véi cac cong thuc con lai.

IV. KET LUAN VA DE NGHI
1. Két luan

DPi sir dung 2 phan mém théng ké
chuyén dung: IRRISTAT, MINITAB va cac
mo hinh phén tich phuong sai dé xir 1y s6
liéu. Trén co so ap dung cac mo hinh phén
tich phuong sai da chi ra dugc lya chon mo
hinh phén tich phuong sai phu hgp kiéu thiét
ké thi nghiém dam bao cac nhan xét rat ra tur
két luan thong ké khoa hoc va chinh xéac.

O vu DPong Xuén néu bon mirc phan
dam 80 kg N/ha va két thic bon phan dam
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trude khi thu hoach san pham trén 10 ngay
thi cdy rau cai ngot sinh truong manh dat
chiéu cao t6i da 1a 29,44 cm, s6 14 9,06 14,
nang suét dat 48,66 tAn/ha va ham luong
NOs™ tich lily trong cay rau cai ngot la
449,30 mg NO37/kg rau tuoi, dudi nguong
cho phep ctia T chirc Y té The gioi.

2. Dé nghi

Khuyén cao cac hd san xuét rau & cic
ving rau trong diém cua tinh Thanh Hoa
viéc ap dung bon dam cho cay rau cai ngot
nhu sau:

+ O vy Pong Xuan bén véi lugng 80
kg N/ha, bon két hop phan lan, kali mot
cach can dbi va két thuc 1an bon phan dam
trude khi thu hoach san pham 10 ngay.

+ Can tiép tuc nghién ctru anh hudng
cua cac loai phén hoa hoc, phuong thirc bon,
diéu kién anh sang, thoi tiét dén  nang suat va
du lugng NO;3™ ¢6 trong rau dé hoan chinh
quy trinh k¥ thuat trong rau cai ngot dam
béo chat luong an toan vé sinh thyc phém.
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HANG HOA TAI TP. THANH HOA TiNH THANH HOA

Nguyé&n Huy Hoang, Vi Bac Kinh
SUMMARY

Some initial results of research on building model of crop structure
transformation under the direction of commodity production in Thanh Hoa
city, Thanh Hoa province

Transforming the crop structure in the direction of commodity production in Thanh Hoa City, Thanh
Hoa province in recent years has become imperative. Agricultural production in Thanh Hoa city has
many advantages on consummer market and infrastructure. However, the crop production has only
paid attention to the quantity, not much focus on quality. That's why the subject has focussed on
studying the soil characteristics in order to make zone - partition of the land for production of each
type of crops in the right direction. Among the crops tested in Thanh Hoa City, the crops that
offered the profit of less than 20 million VND/ha/crop are: vine yellow been (7.9 million/ha),
tomatoes (16.0 million/ ha), chrysanthemum (16.4 million/ha). All remaining crops offer profit from
20 millions VND/ ha/ crop or more.

Research results have suggested the crop rotation formula for high economic efficiency on each
type of land: planting vegetables; lands for 2 dry-land crops plus 1 rice crop and 2 rice crops plus
1cash crop.

Keywords: Crop structure, transformation, model, Thanh Hoa.
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