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(1-YalYm) = Ky (1-ETcadj/ETc)

Ya'Ym: Expected yield index
Ya

Ym:

Ky:

ETcadj:

ETc:

FAO Irrigation and Drainage Paper N0.33 " Yield Response to Water”, 1979
FAO Irrigation and Drainage Paper No.56 “Crop Evapotranspiration - Guidelines for
Computing Crop Water Requirement”, 1998
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USDA

1997
2001 5

6% 10% 14% 16% 18% 20%
0.55 0.63 0.70 0.73 0.76 0.78
041 0.52 0.61 0.64 0.67 0.69
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Ym = 55 /ha
( /ha)
6% 10% 14% 16% 18% 20%
1997 33 35 38 39 4.0 41
1998 3.1 35 3.9 4.0 4.1 4.2
1999 3.7 4.4 49 51 53 55
2000 24 2.8 31 3.3 34 35
2001 2.7 31 3.6 3.8 39 4.0
3.0 34 38 4.0 4.2 4.3
55
50 |
@ 45
=40t ——
T35t —a— 2000
30 | / —a— 2001
25 —
20 |
15
0% 5% 10% 15% 20% 25%
2002
2002 -
40
35 y = 3.2385x - 0.864 / iz
Ri-ogsis @ o o | y=05118x + 0.6252
o - | R = 0.9905
o2 =l
S5 £
% 12 +
g 10t
8
6
ol
51 5l
0 L 0
5 10 15 20 0 5 10 15 20 25 30 35
<0.002mm (%) -l (<0.01mm) [%]
L 4 o — N\ DprOXimation

40



1.2

1.3




2.1
348 14
21 16,22 4ha 22 34
@
¢
®)
2001
3




(ha);

I i v
2,399(6) 9,652(7) 622(2) 3,551(6) 16,224(21)
800(2) 7,885(4) 0(0) 1,295(2) 9,980(8)
1,509(4) 1,767(3) 622(2) 2,256(4) 6,244(13)

2001 2001 2001 2001 2001
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SWME-PD 2 1
SWME-PD
SWME-PD 5 1
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Supporting
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60%

Analyza Technologickeho Stavu Zavlahoveho Detailu Na

Slovenskyu ( Vyskumny Ustav Melioracll A Krajinneho Inzinierstva)
3
D
21 2001 8
21 4
(ha)
: 2001 8 10 9,980
. 4 4 3,319
I 4 4 1,179
\% 5 5 1,746
2001
I
2001




i wv
2)
a)
2
1
ha
I, 1 Stupaval.Cs01, Csl, Cs2, Zahorska
11 13.299 ves, Ggary, Dolecky, Kostoliste,
( 1) 12 ' Lozorno Csl,Cs2, Plavecky, Sekule,
Zavod, Male levare, Stupava.l
11,1V Stupaval. Cs3, Stupavall.C#4, Cs5,
I 10 2616 Lozorno-Lintary, Jablonove, Jakubov,
( 10 ' Kuchyna, Tomky, Vysoka Morava
(Management by private company)
Vysoka Morava Pump station




b)

9,980ha 2,980ha 7,000ha
2
(ha) (KK/ha) (KK) (USB)

I 9,980 6,000 59,880,000 1,330,667

T 3,319 21,600 71,690,400 1,593,120

i 1,179 50,800 59,893,200 1,330,960

v 1,746 72,600 126,759,600 2,816,880

16,224 318,223,200 7,071,627

JICA (2002
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3,000 7,000!/min
20 ha 100 ha 5 7kglem?
1 15 20I/sec

)




2.5

@

SWME-ID




SWME-ID

)
1
5
1

No. (ha)
1) Malolevarsky kanal 3 Sekule-Male levare cv3, V4 zavd, csvb 2,540
2) | Morava Stupapa:P1 3 Stupava csl, cs2, ¢s3 2,440
3) | Morava Stupapa:P5 2 Stupava csl, cs4, csb 670
4) Morava (Gajary:P11) 2 Malacky Ics Dolecky, lics Kostoliste 6,670
5) Lozorno Reservoir 2 Lozorno csl, cs2 1,380
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SWME-ID

0,
(m) (%) (ha) (hr/ha) (mm/hr)
0.1-0.2 1.3-50
12 5-10 10-30 0.2-0.7 2.5-50
20 1-25 1.2-37 2.5-50
0.1-0.2 2-8
I/hr.pc
0.1-0.2 Max120
I/hr.pc
0.1-0.2 Max12
I/hr.pc
0.1-0.2 2-8
I/hr.pc




2002

(1 KK/set) 450,000 568,122 84,600 180,000
(309%) | (1 KK/set) 135,000 170,437 25,380 54,000
12 12 12 12
(ha) 18.2 10.4 1.0 1.0
KK/ha 618 1,366 2,115 4,500
KK/ha 31 68 106 225
KK/ha 679 1,456 2,234 4,738
JICA (2002)
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Total

(km?)
Area (km?) 40.8 175.1 395.3 611.2
3.2
SWME-PD
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17
1)
(km?
40.8 — ( )
175.1 2
(Maolevarsky  Zohorsky )
395.3 15
Mlaka Maina Rudava Myjava
a)
40.8km?
b)
175.1km’




2)
3
&
12 15 1/10 12 15 1/10
(m?skm?) 0.030 0.045 0.062 0.070 0.135 0.215
U5 110
Supporting Report B.8
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1997

175.07 km?)

2003

Zohor southern part

Plavecky stvrtok

Mare levare

Borsky svaty jur
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SWME-ID
n=0.025 n=0.04 0.06
50%
80%

SWME-ID

¢)

2001

SWME-ID

SWME-IP

3.6

3

3322

SWME-ID




500 ha 3.0 5.0km

3.7

300

3 273
3.6 3.7

3.8

Borsky Svaty Jur




6 7m

4.1

PF

600 mm



4.2

4.3
Cover
1
2
3
sowing)

Plant

324

20 30

Non till




5.1
5.1.1
367 km
578 km 3 3322
80%

30 40%

5.1.2

SWME-PD SWME-ID
SWME-ID
SWME-ID
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10,570 ha 1930
SWME-ID
') GIS
SWME-ID
GIS SWME-ID
GIS
5.1.4
D
SWME-ID ,

(SWME-ID MOA Consultant)




SWME-ID
SWME-ID

¢)

20 30%

5.1.5

1930 1990 1960 1990

SHR

SWME-ID




onducting underdrain pipe

5.2

5.2.1

5.2.2



5.2.3

5.2.4

Male

Soil Humus

Lignite



Soil depleting plant

Soil improving plant Soil resting crop Soil depleting plant
Soil improving plant
Soil resting crop
1) Land use based on land classification)
Soil resting crop
2) Soil improving crop Soil resting crop
Fluivc soils
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JCA
2001
EU
7.1
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3 271

3 323

311 314
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1)
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1)
2) 30 t/ha
(N)
3) 1 100 kgN/ha
2
4)
@
1)
2) 2t/ha 7,000 SKK/ha
0.5 t/ha
3)
4)
JICA,2001
FN
(SK 1) (%) (g/L) (%)

7200 13.31< 250 780 15

5800 11.51-13.30 230 760 15

5000 11.00-11.50 230 750 15

4600 11.0>

4500
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1990

30-35t




4)

5)

6)

JCA2001

2 3
Duslo n.p., Sala, 1988
1
JCA 2001
1,710 ha
30t/ha 30 100 SKK/t
10
2
(N) P K 30t N POs K;O
100 kg 60kg 200 kg 360 kg
14 SKK/kg 5,040 SKK/ha
P K



210 kg/ha

150-170 kg/ha
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EU

170 kg/ha
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6,000 6,500 SKK/ha
4)
)
1)
2001 1995 627 1114 178
287 333 116
2)
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4,500 L

7,000 L 0.4 ha

0.7 ha
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1)

2)

3)

1
<Gramineae>

<L egumes>

<Others>

1 ha 1,500 SKK/Ton

Tall fescue (Growth period: 5 years) Perennial rye grass (5-6 years)
Orchard grass (4 years) Tall oat-grass (4 years)

Alfalfa (Growth period: 3-4 years) Bird’'sfoot clover (3 years)
Hybrids of afalfa (3 years) Red clover (3 years)

Hungary peas (High yield in sandy soil areas

Sorghum (Resistant to dry conditions)

2-100



2001

8 1995 13 23
48
7.8
7.8.1
D
1)
CIRSIUM ARVENSE (L) SCOP
GALIUM APARINE L.
ECHINOCHLOA CRUS-GALLI (L) BEAUV,( )
CHEMOPODIUM ALBUM L.
2)
3)
@
1)

20

2-101




30

2)

JCA 2001
1,200 1,400SKK/ha
2,400 SKK/ha 600 SKK/ha 4 /ha

7.8.2

@

1)

2)

)

1)
2)
3)
4)
5)

1998 SWME-ID RIMLE
STOMFA .sr.0. 50 60cm 80
ASPARAGUSSstr.0.
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Botrytis cinerea Sclerotina sclerotiorum

7.8.4
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8.1

42

33

JICA 2001

19

19

26

19

19
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S
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3) BSE Bovine spongiform encephal opathy)

4)
5)
30t/ha
2001
4,500 5,500
30kg 5kg 15 kg
8.1.2
@
1)
BSE
2)
3)

2 - 106
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3
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EU

@
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1)
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108
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3 EU
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9.1
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Soil resting crop

)
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EU

0.1 mgCd/kg

2-112

Rohznik
EU

ATIS



60~80kg/ha
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74

7.4

2-113

<Tentative Model>




7.7

30 /ha
7.4

7.4

2-114

733 7.7 811

100 kg/ha

6.1

7.35

60%



731 732
7.4

7.2 7.3
30%
74
2.8
7.7 811

7.3

2-115
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EU

2-116

7.7
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SWME-ID SWME-PD

GIS

6.2
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Agricultural enterprises, SHR

A A A
/ /
A Y \
Advisory System SCAF MoA: Bratislava
(Advisior) ( Regional Office

SWME-PD
SWME ID

<
<>

Agricultural enterprises, SHR

A A A
/ /
v A v
Advisory System SCAF MoA: Bratislava
(Advisior) ( Regional Office

> [Guideine |

Guideline
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6.3

SWME-ID
C )
SWME-ID
6.4
GIS
SWME-ID SWME-ID
SWME-ID
SWME-ID
SWME-ID
SWME-ID
SWME-ID
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SWME-PD

SWME-ID

SWME-PD

SWME-ID




GIS

SWME-ID
SWME Branch
Office of
Irrigation and
Drainage

®

SWME-PD SWME-ID

SWME-PD
SWME Branch
Office of
Danube River
Basin

v

%

“

SWME-1D

SWME-ID
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2002

2001

3,000ha

2002

12
611km 2001
2002 6
400ha
( 2000km2)
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B
31
V5 Mae
Mare Levare, Levare 1), 2), 4), -2 CHA+O
Velke Levare (P21) 5), 6) CHA I+l
Kostoliste : -2 C+V
(P13)
, Dolecky C+A+0O+A
Gajary (P12) 3),6) - Ay Il

1)
2)
3
4)
5)
6)

SO020




h _.TX%Bratlsiava

~ Case Study Site A

-----

iver Network
& Morava River
Major River
oad & Rail Netrwork
% o Highway
/7 Main Roads
. Raflways

| Adoministration Boundary
| Militally area

Xl 3.1

T ARY T 4 WIRATEK
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1.1

€y

D

2)

)

A

40
451ha

B

Phaeozem

A
A 3,000ha 2,500ha
(91ha)
B 400ha
1
280ha Eutric Regosol
Fluvic
80ha
147m 148m
150m 155m 155m
150m



€)

Regosols

Fluvisols

Regosols

1.2

@

Fluvisols, Fluvic Phaeozems, Eutric Regosols

Fluvic Phaeozems

Dystric Regosols

66

73

Dystric

Eutric



2001 1,046
506 540 48.9
95.7 94
0.2 3.3%
4.810ha 2001
3,490 1,679 1,751 97.3
81.1 3.8
0.1% 60.6
51
A B
ha 2176 2,400) 5088 IGC(GKU)
1,00 3,359 25771999 12
% 20.6 197 189
% 59.2 611 622 190 12
% 203 19 189
249 1,576 1137 1000 6
o5 366 322
% 212 232 283
ha 1441] 1,598 3,414
ha 1,055 862 2,761]
ha 366 569 524
ha 20 167 129
ha 0 137 59
ha 0 ) 7
ha 735 802 1674
ha 326 2452 1,162
ha 220 74 187
ha o3 114 187
ha 97 163 137] 199
% 66.2 66.6 671
737 540 gog 'GCCGKU)
254 35.6 153
14 104 38
00 8.6 17
0.0 0.1 0.2
% 339 334 329
243 56.3 69.4
29.9 9.2 11
126 142 112
137 203 8.2




)

2,051

2,230 5,545 40
994 49
89
2
1lha
1
5ha
4 2
0.3ha/
1.3
€y

87

3,818

36

89

1ha

0.17ha/

212

1,000ha

54

1241

0.3ha

56

69

82

41

157

124



)

75

A

16
233ha 13

577ha

2
4
1,834ha
1,108ha
I 711ha
2002
19 341ha
Stomfa
299%ha
134ha 7

226ha

M1
Dunar

3.2

104ha



257ha 1,034ha

531ha 1
16ha 15ha 16ha 3ha
A
(ha)
S.I.0. 257
100
SI.0.
1,034
SHR
531
SHR 13
b) B
B Jakos 28ha
2002 126ha 97ha 44ha 16ha
35ha A
Agro Gagary
80ha 20ha
2002 3%a 22ha



B 35ha

2002
s.r.o. Sr.0. (SHR) (SHR) as. sro Copmpany
30 7 = 3 %
27 2 16 22 67 3%
27 206 97 330 15%
57 183 57 2 126 39 464 21%
257 84 341 15%
26 44 70 3%
19 19 1%
19 19 1%
104 104 5%
69 3 72 3%
45 305 1 351 16%
157 65 4 226 10%
35| 35| 2%
(ha) 257 1,034 530 13 283 80 35 2,232 2%
15 69 33 5 8 4 1 135
(ha) 17 15 16 3 35 20 35] 17
188 829 160 8 283 80 1,548
12 55 10 3 8 4 92
(ha) 16 15 16 3 35 20 17
Source:JJICA STDY 2002
€)
A 1970 1980 2 ZP
Sekule-Male Levare| CSV5 Male Levare ( No.P-21) I
759%ha 2001 6.6 50ha
Stomfa  302ha Dunar 206ha Asparagus
67ha 593ha
No.P-13 A
4,407ha 293ha A
102ha Asparagus
B | ZP Velke Levare-Mdacky | CS Ggjary
No.12 2001
40ha 535ha



1 0 | 2 3 Kilometers
* Scale 1:50,000

X 8.2 Ar—RAREZT 4 HIXEHAEYD

3-10

-

"']‘..

il
A D
Py IrSIEAY

LV
I |

D C/S Site A
C/Ssite B

Cultivated Crop
| Maize

. | Wheat

7| Spring Barley
| Sunflower
I Asparagus

~ | Rye

| Winter Barley

1 Oat
| Rape
| Mustard
| Vegetable
| Alfalfa
Apple
Currant
Tuarf
110 Artificial Meadow
I Natural Grassland

20024F




A B
I T
(ha) (%) (ha) (%) (ha)  |(%)
-1 2

4 4 130] 134 %) 0| 0% 134 6%
0 29 29 2% 3 39 10%) 67 3%
31 104 %3 1 %8 233 13%) o7 o7 24%) 330 15%)
o) o) 0% 19, 19 5% 19, 1%
212 119) %3 129 341 19%) 0| 0% 341 15%)
19, 19, 19 1% 0Ol 0% 19, 1%
0 0 18 18 0 g 26 1% 44 4] 11%) 70 %
15 69 169 122 47| 46 299 16% 165 165 41% 464 21%)
0 17 55 55| 0 0| 72 4% 0 0| 0% 72 %
0 49 257 166) o1 271] 577 31%) 35 35| %) 612 27%|
56 48 1] 47 104 6%) 0| 0% 104 5%
102 135 886 503 293 711] 1,834 100%) 398 100%) 223 100%]

49 257! 166 91 45 351 351

0 226 226 0 226

0 35 35| 35

1989
extra-vilan
ML 85% VL 86%
ML 82% VL 90% ML 76% VL 59%
2
39 28



22 67
14 48

33

17

64

17

38



2.1
1) 149m 2)
150 155m 3) 155m
1)
2)
1) 2)
33
€y
A
A Al A2 A3 A4 A5 5
A-1 1)
Fluvisols 2
©)
high
1) 2)



A-2 2
Fluvic Phaeozem

1.6m Fluvic
Phaeozem (@) 2
medium
A-3 Eutric Regosols
Eutric Regosols A-3
A-4 5 A-4
A-4 Eutric Regosols
3
very low
A-5 Dystric Regosols
1)
2)
extremely
low
O]
1960 70
150m 150m
155m 155m



B-1 Fluvic

Phaeozem 8%
150m
low medium

B-2 Eutric Regosols

5% low

A
B-3 B-2 B-4 5%
very low

B-4

Dystric Regosols
extremely low

€)

Expected Yield

Bulk Density 19
pF

Field
Capacity 2002 3 4
Wilting Capacity



A-1 A-2 A-3 A-4 A-5
Fluvisols Fluvic Eutric Eutric Dystic
Phaeozem Regosols Regosols Regosols
(%) 18 8 5 35 25
(%) 20 12 7 6 5
( /ha) 5.0 44 2.8 22 18
B-1 B-2 B-3 B-4
Fluvic Phasozems Eutric Eutric Dystic
Regosols Regosols Regosols
(%) 8 55 45 35
(%) 12 8 7 6
( /ha) 4.4 3.0 2.4 2.2




Road and Rallways
Highway
Main Roads

s’ Rallways

C/S Slte A

C/S site B

Soll unit & Fertility Lovel

A1 (Vory High)

| A2 (Medium)
| A3 (Low)
| A4 (Very Low)

| A5 (Extremely Low)
[ B1 (Medlum)
.| B2 (Low)

| B3 (Very Low)
[ | B4 (Extremely Low)

: \/ - W AU TN 17 [ SO A

1 0 1 2 3 4 Kilometers * “

Scale 1:50,00¢
X 3.3  hUEXAHER

3-17



Characterization of Soil Unitsin the Case Study Areas

Velke Levare and Male Levare Villages ( Site A )

A -1 A -2 A -3 A - 4 A - 5
Location Flood plain of Morava | Flood plain of Rudava, | Deposited area Denudated area Low terrace
Porec and Morava on the low terrace on the lowterrace and middle terrace
Parent Materials River sediment River deposit Diluvial deposit Diluvial deposit Tertiary deposit and
wind blown sand
Soil Type Fluvisols Fluvic Phacozems Eutric Regosols Eutric Regosols Dystric Regosols
(Sandy )
Soil Texture(l.SS.S) SL, L, CL, LS, S S S S
Areaof Arable Land 272ha 474ha 245ha 173ha 197ha
Natural Grassland 165ha 58ha - - 3ha
Fertility Level High Low to medium Low Very low Extremely low
Permanent Limitation | Water logging in bottom |Poor holding capacity of | Poor holding capacity | Very poor holding Extremely poor holding
spot and poor soil tilth water and nutrient capacity capacity
Soil Samples No L 18 16.6% L 10 8.4% L 12 4.8% L 04 2.7% L 06 2.5%
and Clay Content L19 18.9% L11 7.3% V 02 4.9% L 05 3.0% Vv 01 2.4%
Vv 03 6.7%
Field Plot No. and S10 3.60t/h (Wheat) | S32 3.23t/ha(Rye) S13 2.61t/ha(Wheat)
GrainYield of Crops | S14 1.76t/h (Rye) S22 3.67t/ha(Rye) S12 0.9t/ha(Mustard)
S08 1.63t/h(Wheat) | S34 4.36t/ha(Barey)
S04 3.83t/h (Wheat)
Gajary Village (_ SiteB )
B -1 B - 2 B -3 B - 4
Location Lowland below 150m Low terrace Low and Middle terraces|Low and Middle terraces
Parent Materials River flood sediment Diluvial deposit Diluvial deposit Wind blown sand
and Wind blown sand and Diluvial deposit
Soil Types FluvicPhaeozems Eutric Regosols Eutric Regosols Dystric Regosols
(' Sandy and Loamy )
Soil Texture LS SL, L, LS, S S S
Areaof Arable Land 8lha 127ha 103ha 54ha
Fertility Level Medium to Low Low Very low Extremely low
Permanent Limitation Poor infiltration in spots| Poor holding capacity of |Very poor holding Extremely poor holding
and poor soil tilth water and nutrient capacity of water capacity of water
and nutrient and nutrient
Soil Sample No. K 09 80% | K 04 58% G 06 4.7 % B 02 38%
and Clay Content B 01 80% | K 10 53% G 05 45%
Field Plot No. JO5 4.7t/ha(Wheat) , J03 23t/ha(Oat) J02 2.2t/ha (Rye)
and Grain Yield of Crop Jo4 3.6t/ha (Wheat) J03 2.5t/ha(Rye)
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