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1.1 #EAR

SN AIE, 20114810 A 31 BIC 70 @ NICEZE L Y, BIfE, 77{8 A (2019) L #EGHS
T2 20852000 FRTOMRN T3 MARETHY, £22056 6 BANLEHTD
FTIZ, K91600 FHbDOH AL, L, H kIR KEE O 1950 FE S, R
NADBBBIZHENT 2 X 512720, 1950 F2 5 2000 4 F TOE) 50 F/T, 25 EAD
561 fEA (FI125F5) ~ERELTWD. RN DIIEREE EHIRIZEB T 5L CROIKT
e T L TE 7203, —HF CREERSETOHAERIIETLTNDD, AOHENEgEX
1965 4E73 5 1970 FE £ TD 2.0 %% B — 7 [ A H 5 Y (Fig. 1-1).

UL D, EEREFELESR A DE (United Nations, Department of Economic and Social
Affairs, Population Division) 723%8% L7 SR A AH#EF 2019 4Rl Tix, 4% bHAERD
KTk 22T U A TH-oTH, 2030 4T 85 A, 2050 42 97 A, 2100 421
109 EANICEI=ET D ATREMER H D & LTV D 12,

12

10

Population (Billion)
(@)}

4
2
0 1 1 1 1 1
1800 1850 1900 1950 2000 2050 2100
Year
Source:

HAANOAE (BARFEREAR) 2011D, World Population Prospects 2019, Accessed date: 24" Sep, 2019

Fig. 1-1 HRAODHBLSEROEMTFR (1804 - 2100 )

Trend of world population and forecast of future increase (1804 - 2100)



12 BHEE

PSRN EIE 1961 4705 2017 £ TO 57 RIS, HEFH 3LEANS THRA (]9 2.4 £%)
NEBHLTODNR, HROBWEEITZIEL D30 M G415 ~L ANz
ERIZD_R—=ZATOWEZZERL TS, ZOBRE, EmBEOEIMNIETK 6 {5 ha 26 7 8
ha (K1 1.14%) &H#ETH D &b, ZOMWPERD, BEFINOTFHFICLY, B mEYE 7
D oA&RER (LT, BEAINE) AREAICH EL7-Z 8N ERERTH S (Fig. 1-2).

e Production (Cereals) === Harvested Area

4 0.8
W -
? =
§ 3¢ 0.6 g
- =
(=] by=]
= e
= -
< 5 b 04 &
g <
£ T
g 3
S o1t 02 L
=N : E

0 . . . . . . 0.0

1961 1969 1977 1985 1993 2001 2009 2017
Year

Source: FAOSTAT, Accessed date: 24" Sep, 2019
Fig. 1-2 HROBMAEE L IE@IE (1961 -2017 &)

Changes in world grain yield and harvested area (1961 - 2017)

DX RBMAEPEDOYERIE, JetEE LV b BAFEE L T E TH Y, 1960 £
O OBRFIE RIS 1T D REFNROFEIT ThkoHdy] EMEENTWD. ThkDHdan] 1%
O, OFEEOHEE, @RIKIC L 27 E R, ORI OO 4 TR
ZXZ2bNTZbDTHY ', 2 FERE (LT, 4 F) Oy 7MICENT, i
HHAAYICER LI S TWD . A & RAEPEEICALE S 2 /30 2 ¢ 7T, 1960 FAXR
FIE RV ANERE L E Ule ThkDFidn ] 234G S 4L, 1970 FFALARE TR Ddi T & &
ST OKFEREE 3 K LT, /R L OKOAERERIT 1960 4 & I#k LT, FiEh,
1970 T 3 fiF & 6 fiF, 1990 1T 7% & 28 fif~ & RIGIZHM L T 5 ' (Table 1-1).



Table 1-1 A > FHME/N O TMIZHITEHNE - ROEEEDEKX

Increasing wheat and rice production in Punjab region, Republic of India

- *

£ AEER (EMTERE lhabe v | AR EMEE lhabeb
(1,000 t) (1,000 ha) I & (1,000 t) (1,000 ha) I
1960 1,742 1,400 1.2 229 227 1.0
1965 1,916 1,550 1.2 292 292 1.0
1970 5,145 2,299 22 688 390 1.8
1975 5,788 2,439 24 1,447 567 2.6
1980 7,677 2,812 2.7 3,233 1,178 2.7
1985 10,988 3,112 3.5 5,449 1,714 32
1990 12,159 3,273 3.7 6,506 2,015 3.2

Source: AK= (2001) 995 FHVER

NABINC S TIRR T 2 BEFREICR L, ZhE T, BEREINOFHIC X 2 B E
D EIZ X THIS L T&E 72, Lo L, EE ka2 2EE (Food and Agriculture Organization
of United Nations: FAO) 1%, 2011 #2383 L7z [The State of The World’s Land and Water
Resources for Food and Agriculture'™] (28T, #HRAOMN 90 EANEBZ 5 2050 £ F T
2, BITHESE 10 fE ton DEM & 2 fE ton DEERM A AFET HLERN D DH L L, EHEEREE
#+H  (United Nations Environment Programm: UNEP) %, 2019 4FiZ% % L 7= [Global
Environment Outlook 6! (235 NT, 2050 4 &£ TICEEHEREL 50 %M S5 LERH 5
ELTWAD. E£7z, 2015 4 9 HOEEY I v M TEE —H CTHIRS 172 Sustainable
Development Goals (SDGs) TiX, [FE— AHV S ev) Fife rl6E CEARME & BEBMED H
L0 FEBICHT, (H6P255HHO6PLETOARNEZKOLES ) THEE KD
¥, ARZARESLOREBOLHE LR L, FikeBELET 5 2 & &k
HEDEEN R HEEE LTIT TS 78,

& 512, FAO, [ERREZER %4 (International Fund for Agricultural Development: IFAD),
EE#E A 8 24 (United Nations Children's Fund: UNICEF), {it L& HgEtE  (World Food
Programme: WFP), i S {R RS (WHO : World Health Organization) 7233&[RCHERL L 7= [
R ORI RE & 5O BUR 2018 (The state of Food Security and Nutrition in the World
2018) 1 Tix, o <BAEANCH - 72 A OHUERA 023 2015 FE L 0 HINICEE T T D
ELTEY, 2018 FOHLERA MIXK 8 {F 2,200 /7 A (FAOSTAT) T, ZDEIEZHR|T 10.8%
WK ATNDE LTS (Fig. 1-3).
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Fig. 1-3 HRDOXREFRZAODHER (2000 -2018 £F)

Trends in the world's undernourished population (2000 - 2018)

PLEDG, NOHINZIG U R OfEMR & &N - Bk KREIE, KRE LT, ANEILE
DOETH 5.

13 EHEXE
BEIKIZVLERAIRTH Y, KPEFTIUIEMITE 2. BELKEDOBKRES X
folE, MROBFETIRAKRELHEMREISTLHZLENTE D MO RKEHEITAKDOHE
faa HROBEMIIKET D72, EEENALZETHD. —J7, HEEET, LEEREH
(2K NARNTHEE S 2 72 D A PEMEA @V, R oo HHE AR 130 /8 ha (2017 ) DWW,
M AE (Cropland) 1349 15.6 8 ha (K12 %) TH Y, FHEREHITK 3.4 (8 ha CEME
FEOR 22 %A D 5. Z ORI TIE, HROIEMAEFEROR 44 %, BWEFER
D42 % EFELTEY, R E EHI T, 1EWEERDK 49 %, BWEEROR
60 % EPEL T D MO RN D238 L7z 1961 4205 2017 A2 TO 57 4EMIT, i
HiAEIE 13.5 {& ha 225 15.6 & ha ~ &K 2.1 i ha $IN L7223, DN, FEPEMIT 1.6 (&
ha 725 34 (@ ha ~L K 1.8 ha HEML TV, BN L= RBHER DK 86 %% (5 T
% (Fig. 1-4). F7=, FEREIZHES KOMEHAEHEE 50 4 (1960 - 2010) 12 650 kmy™! 7>



5 1,400 kmPy ! ~EfEHE LI EHERF STV D D0 DLEND, HEEEEORR RN EE 57
FERNTER SN RKIEREEHEEIC RESERL CE 22 LB LN TH D, RICHEREL
RFIIE, TV AL, oK, MRE, MR, Y h U R EDEERD, TR T, 60 %, 39 %,

38%, 32%, 31 %D T 5L INTEY, £, BRI TOBMAREIL 47 % L, #
WIEPERAERD 20 %MK T D ERFEEN TS M. LER->T, 4% billoiik &
KEROYET, FORO BB ZAREEL AT D ETHFICEETH .

B Land area equipped for irrigation B Rainfed area
1,800

1,600
1,400
1,200
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0
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Source: FAOSTAT, Accessed date: 24" Sep, 2019
) FKERE T R O HEMREE Z LW O Th S

Fig. 1-4 t#HEDORMEBEDOHERE (1961-2017 &)
Changes in world cropland area (1961 - 2017)

FEFRHI R DOIZIET R COETITON TR Y, #EREITREME I L5 (Fig. 1-
5). KRS, TUTREPKTI%EEOTEY, AREENEL, —ANY72h o RMimiES
INEDA Y RBLOHEOEIEGREW Y, Fie, 7I7ET7%E, 47, A7 7, I
77U h, A=A T VT, JKEER E O - RISV TS, R S EEERTT
bihvTung 13,



100%

Area equipped for 4o 7 o
irrigation (AEl) as a

proportion of a 1 x 1km

cell area

***** Source: World Atlas of Desertification third edition (2018)'"14

Fig. 1-5 tHRDOEBREHMDNH

Distribution of farmland area equipped for irrigation around the world

1.4 Bzt

RO TR, BEAKER D7 S ATRBZRHE & - WTREAFBHENZ WD, KOV -HEENR
m <, Juk, AEFEMEMERWN I L L, MEHIBIIHNNEE T D720, KEEEE T
I EZ X, EFEVEDN AR TE, BEOMME R D RN S 5 0. T
DB IRE I THEE RS WETH Y, R OFEME R HLOK) 60 %73 FL gk 12 7546 L
TWnp M,

RO E R I TRk A Th DM, Z 2T, EHORKEZL WREZA R R THl - 72 Lol
Th 5B EREE (Aridity Index: AI) ZHWV25. I L =7 AERERIFEM (Millennium
Ecosystem Assessment: MA) "3 L OWRM ZE 4% (European commission: EC) H:[RIffF5E & o
4 — (Joint Research Centre) "%, AI 2% 0.65 £ VRVl & iz e L CERZ L TV 5.
TH 5 0> L 0D T AR L HBER BRI TEAS 153 ha D 9 5, #960.9 {F ha (K140%) %5
HTIEY, 2000 FRETTH 21 EA (2000 FFRFR) DO ANLBAEFEL TS (Table 1-2).



Table 1-2 #ZighDEIEE AO

Drylands area and population

Area Population
Aridi . Share of Dominant Share of
Subtype Inde)t(y Size Global Broad Biome Toal Global

(mill km’) (%) (thousand) (%)

Hyper-arid <0.05 9.8 6.6 desert 101,336 1.7
Arid 0.05-0.20 15.7 10.6 desert 242,780 4.1
Semiarid 0.20-0.50 22.6 152 grassland 855,333 144
Dry subhumid 0.50-0.65 12.8 8.7 forest 909,972 15.3
Total 60.9 41.1 2,109,421 35.5

Source: Millennium Ecosystem Assessment (MA) (2005)1‘18)

RO, WRIRER AT K o C, REBROTE L WA & fREZ S (Hyper-arid), #2048 (Arid),
Yeriffh (Semiarid), #2EHEVRIE (Dry subhumid) (C0EEN 5. FEMBEKED BHZIL,BH
K&, MRk - HoERHIRIE 200 mm AR, PRz S 200 - 800 mm,  #Z R IE 800 -
1,500 mm (Zxf s d 5 19,

5% 1L5%

Global distribution of dryland subtypes

based on the aridity index
(in percent of total terrestrial land areal

® o

Hyper Arid i
Semiarid
Drylands -
i

i
@ on sushumid

@ sumia
Source: World Atlas of Desertification third edition (2018)1'14)

Fig. 1-6 tHRDE RO DM

Distribution of drylands around the world



BRI, HROMELZTV & L HICENY, 77U B ORRSE EHICS < 5
BN, TAUBERRA—A T U T2 EOHREEICEH S L TW5 29 (Fig. 1-6).
RO TR, IR & SR OB TR T 0, FRICHRRLR T, A
TYVRABEREDORONTAEIENE N TN D, P, R~ & KRR Z D
IZREV, B, HRICFKEIENHN S 120,

Table 1-3 EZiEHMIZE T2 L thF B

Land use in drylands
Rangeland Cultivated Urban Others
Share of Share of Share of Share of
Subtype Area Dryland Area Dryland Area Dryland Area Dryland
Subtypes Subtypes Subtypes Subtypes
(km’) (%) (km’) (%) (km’) (%) (km’) (%)
Hyper-arid 9,497,470 97 55,592 0.6 74,050 1 149,026 2
Arid 13,629,625 87 1,059,648 7 152,447 1 822,075 5
Semiarid 12,170,274 54 7,992,020 35 556,515 2 1,871,146 8
Dry subhumid 4,344,897 34 6,096,558 47 457,851 4 1,971,907 16
Total 39,642,266 65 15,203,818 25 1,240,863 2 4,814,154 8

Source: Millennium Ecosystem Assessment (MA) (2005)1'1 8

HAZATE T, BRMIERNIE 47 i ha (F930%) & SATHY, Mfh, Wik, ks
D3 ETH . I TORBHEHORKIE, # LV ERMERIC IS < BRI Y
DIEM &, 20 HADD BT NRIHES OFRIRITHE S BIRMOBBULICRET 5 b 0 & RS
nn .

1.5 tiES1E

EPEVED SV EMIT, R ERELZ R T D ETEER B TH L, £o—#
TIEHE (BH) OFHRAEL, AEEMET LTS, HEAHIT TA+H0k tiEB X
OKDER ), THRMOMEER), THRMADKRSE), TEEROSEERER ), DRk, R
Bi7etm ), DHUBZREERE) Lo NENEEN L, THiEol, Tk, THEY 1 28D BEXK
KFZL-oTHlEEZShD . 2o k) RBEOHMIL, Ak OHERTS ZF bR H#
Ot L, BEREBIMCLFEEZ KIEL TS D, EHEIX 1992 F£OREKY I v b ([H
HERBEBAFE S UNCED) (ZBW\ T, TS b R ANBH 3 & Bl D& - ALEREEIRIC



RAIR T D EDEERENS, [TERIETHLT Vx4 21 NTBNWT, WELOB
1k & Rt TRE 7 SR EBRFE OHEME A TE D TN D 129, F 7z, ENEERBEEIE (UNEP) 1 1990 4F
RICTHR O HEEAOBUIREZ LV F L, RO TELIK (Fig.1-7) BLOHES (LD
ZIR L FREE (Table 1-4) 2R L TWD 129,

- <
s .;/:
M o iy, ~
’ S 3 f-{
—— “ -\41/ 2 \

N Pacific
]
pS Ocean

Pacific

Ocean | r » )

LB Atlantic Indian

W‘ # Ocean : » ’ Ocean v ~|

Y Y
of Very degraded soil Stable soil \)
e

H

: ' 4
Degraded soil Without vegetation > 4

Source: UNEP, International Soil Reference and Information Centre (ISRIC),
World Atlas of Desertification (1997), Philippe Rekacewicz, UNEP/GRID-Arendal

Fig. 1-7 HHRDLTIELIE

Distribution of soil degradation area around the world

HROZL < O T HELNAE U TEY, T OmMEIEH 20 (£ ha 12 & 5. K& (5109
f&ha) BIOEE (551 ha) [CL2PEBREL, HEERLZ STEFENLHIE 2.4
{& ha, YL ILIZ 08 E ha THH '),



Table 1-4 TIESIELDERLEEE

Factors and extent of soil degradation

(Million ha)
Strong
Light Moderate and Total
Extreme
Water 343 527 224 1,094
Wind 269 254 26 549
Chemical degradation 93 103 43 239
Loss of nutrients 52 63 20 135
Salinization 35 20 21 76
Pollution 4 17 1 22
Acidification 2 3 1 6
Physical degradation 44 27 12 83
Total 749 911 305 1,965
Source: Global Extent of Soil Degradation (1991)1'25)
WIS, HHR AR O S L E R OHER & Table 1-5 1277
Table 1-5 RO TIFELLEBEOHE
Soil degradation area for each land use
(Million ha)
Crop land Permanent pasture Forest and woodland Total
Total Degraded % Total Degraded % Total Degraded % Total Degraded %
Africa 187 121 65 793 243 31 683 130 19 1,663 494 30
Asia 536 206 38 978 197 20 1,273 344 27 2,787 747 27
S. America 142 64 45 478 68 14 896 112 13 1,516 244 16
C. America 38 28 74 94 10 11 66 25 38 198 63 32
N. America 236 63 27 274 29 11 621 4 1 1,131 96 8
Europe 287 7225 156 54 35 353 92 26 796 218 27
Oceania 49 3 16 439 84 19 156 12 8 644 104 16

World 1,475 562 38 3212 685 21 4,048 719 18 8,735 1,966 23
Source: Global Extent of Soil Degradation (1991)1'25)

FACHEREIT, RROK) 7.2 8 ha b RE LS, EHITHK 5.6 & ha TH2D. BEH#DHL
X, 7VTBLOT 7V I KETHELL, A7 =7 KETII/IIV. iETo 1Y
fbi%, & 36 f& ha (FzlREHIZFRS) LHEESNTWD., 2095, AANERICK DS
LIZFI 10 ha TH O, HEREEHI 0.4 8 ha 2 5D T2 129 (Table 1-6). ZD X 5724
b U7z TRy, BATHURICEET S 1ISEBADL DAL DATEEZ L2 T D 27,
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Table 1-6 FZI@MLICH (TR TIESLILEBOHET

Soil degradation area in dryland

(Million ha)
Degraded Area % of total drylands

Human-induced soil degradation in dryland

Irrigated lands 43 0.8
Rainfed lands 216 4.2
Rangelands 777 14.6
Total 1,036 19.5

Vegetation degradation without recorded of soil degradation
Rangelands 2,556 50.0
Total 2,556 50.0
Total degraded drylands 3,592 69.5
Non-degraded drylands 1,580 30.5
Total area of drylands 5,172 100.0

*Hyper and deserts are excluded from further consideration as not being subject to desertification

Source: Desertification Control Bulletin, No.20 (1991)1'26>

L6 RERKHE

{LFH 2 HEABO—2>Th HBEBEM L 1L, AIEMOEN TBICERT 52 THD
) SRR I A EME DR TICEE T 2 FERIIFEMHIA R L ADDESTHY, 2K
TR CREMOEEERBOBIRICEM L T D 2. KR, BKER D7 BRI 72 E KD
TEEA~ DR A MR T & RO IR COBBEEMMNBHE CTh 5 0. £/, wlgHi T,
TEIEE N ERT HRIKDEE CThH - Th, MPOERNHEFESND B,

HEAH 8 (Salt affected soil) 13, AT 2O R &MRKIC LV HME+HE (Saline soil) &
Y — X8 158 (Sodic soil) 23 FE S A5 1O, HEERR (FaFndh (k) O BRIREE (Electrical
Conductivity: EC.), TR (FafnfhHik) oF U 7 A5 (Sodium Adsorption Ratio:
SAR), #&#tEF kU 7 A% (Exchangeable Sodium Percentage: ESP, %) (2 X 2t D5y
Ji%& Table 1-7 12~ 3 9. F£72, HEERMOREIT HERK (Bfiiitik) oEXInEE

(ECe) IZE > TG ENTWD 139 (Table 1-8).
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Table 1-7 B¥EXTIEDH5E

Classification of salt affected soil

EC, ESP
Class . SAR
(dSm™) (%)
Normal <4.0 <13.0 < 15.0
Saline Z4.0 <13.0 < 15.0
Sodic <4.0 =13.0 =15.0
Saline-Sodic =40 =13.0 =15.0

Source: Soil Salinity, Testing Data Interpretation and Recommendations (2015)1'32)

Table 1-8 EC.IC &k AIEfEILIEEDRX S

Soil salinity level by soil EC.

Soil Salinity level EC, (dS/m) Effect on Crop Plants
Non-saline <2 Salinity effects are negligible
Slightly 2-4 Yields of sensitive crops may be restricted
Moderately 4-8 Yields of many crops are restricted
Highly 8-16 Only the yields of tolerant crops are satisfactory
Extremely > 16 Only yields of very tolerant crops are satisfactory

Source: Agricultural drainage water management in arid and semi-arid areas,
Irrigation and drainage paper No. 61 (FAO, 2002)-33)

Wb T OmBEHEEHE, FE Lo THRA TH D25, — KM, K 10E ha fRETH
v, HEROFEHIEREOK 7 % TS T 5. LIRS, FE RO EEOM 4 =7

Szabolcs 1% 1979 4E|2%8 % L 7= [Review of research on salt-affected soil' 3| 28\ C, {it
KOO w4 9.3 (8 ha (fME K 3.5 8 ha, Y —#'E 184 5.8 f& ha) & H#EGTH
LTw% (Table 1-9).
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Table 1-9 1E$ETIED IS AIEFE (Szabolcs)

Area of salt affected soil by region

(thous and ha)
Area Saline Alkaline Total Area Saline Alkaline Total
North America South Asia
Canada 264 6,974 7,238 Afganistan 3,101 0 3,101
United State of America 5,927 2,590 8,517 Bangladesh 2,479 538 3,017
Total 6,191 9,564 15,755 Burma 634 0 634
Mexico and Central America India 23,222 574 23,796
Cuba 316 0 316 Iran 26,399 636 27,085
Mexico 1,649 0 1,649 Iraq 6,726 0 6,726
Total 1,965 [1) 1,965 Israel 28 0 28
South America Jordan 180 0 180
Argentina 32,473 53,139 85,612 Kuwait 209 0 209
Bolivia 5,233 716 5,949 Muscat and Oman 290 0 290
Brazil 4,141 362 4,503 Pakistan 10,456 0 10,456
Chile 5,000 3,642 8,642 Qatar 255 0 255
Colombia 907 0 907 Sarawak 1,538 0 1,538
Ecuador 387 0 387 Sudi Arabia 6,002 0 6,002
Paraguay 20,008 1,894 21,902 Sri Lanka 200 0 200
Peru 21 0 21 Syrian Arab Republic 532 0 532
Venezuela 1,240 0 1,240 United Arab Emirates 1,089 0 1,089
Total 69,410 59,753 129,163 Total 83,340 1,798 85,138
Africa North and Central Asia
Afars and Issas 1,741 0 1,741 China 36,221 437 36,658
Algeria 3,021 129 3,150 Mongolia 4,070 0 4,070
Angola 440 86 526 Solomon Island 238 0 238
Botswana 5,009 670 5,679 USSR 51,092 119,628 170,720
Chad 2,417 5,850 8,267 Total 91,621 120,065 211,686
Egypt 7,360 0 7,360  South-East Asia
Ethiopia 10,608 425 11,033 Democratic Kampuchea 1,291 0 1,291
Gambia 150 0 150 Indonesia 13,213 0 13,213
Ghana 200 118 318 Malysia 3,040 0 3,040
Guinea 525 0 525 Socialist Republic of Viet Nam 983 0 983
Guinea-Bissau 194 0 194 Thailand 1,456 0 1,456
Kenya 4,410 448 4,858 Total 19,983 0 19,983
Liberia 362 44 406  Australasia
Libyan Arab Jamahiriya 2,457 0 2,457 Australia 17,269 339,971 357,240
Madagascar 37 1,287 1,324 Fiji 90 0 90
Mali 2,770 0 2,770 Total 17,359 339971 357,330
Mauritania 640 0 640  Europe
Morocco 1,148 0 1,148 Austria 1 0 1
Namibia 562 1,751 2,313 Bulgaria 5 20 25
Niger 0 1,389 1,389 Czchloslovakia 6 15 21
Nigeria 665 5,837 6,502 France 175 75 250
Rhodesia 0 26 26 Greece 0 0 0
Senegal 765 0 765 Hungary 2 385 386
Sierra Leone 307 0 307 Italy 50 0 50
Somalia 1,569 4,033 5,602 Portugal 0 0 0
Sudan 2,138 2,736 4,874 Romania 40 200 240
Tunisia 990 0 990 Spain 0 0 0
United Republic of Cameroon 0 671 671 USSR 7,546 21,998 29,544
United Republic of Tanzania 2,954 583 3,537 Yugoslavia 20 235 255
Zaire 53 0 53 Total 7,844 22,927 30,771
Zambia 0 863 863
Total 53,492 26,946 80,438 Total 351,205 581,024 932,229

*U.S.S.R: Union of Soviet Socialist Republics

Source: Review of research on salt-affected soil (1979)!-3%

FAO |2 & % {5t +-5 %] (FAO, UNESCO, 1970 - 1980) % W\ 7= #EGH<ix, ¥ HEO
ifE 2 49 8.3 /& ha (EMELEEK 4.0 (8 ha, Y — ¥ E L 43 Fha) & LT 5 29 (Table
1-10). Z OHEFTIX, HEROEHImE DR 6.5 %NEEIL L TWAH Z LiZd. WTho
HAEHEFHCB W Th, TYVT7KED 5D DEENRRKE .
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Table 1-10 1GFELIEOMIKAIEIE (FAO)
Area of salt affected soil by region

(million ha)

Regions Total area Saline soils. Sodic soils :
Area Ratio (%) Area Ratio (%)
Africa 1,899.1 38.7 2.0 335 1.8
Asia and the pacific and australia 3,107.2 195.1 6.3 248.6 8.0
Europe 2,010.8 6.7 0.3 72.7 3.6
Latin America 2,038.6 60.5 3.0 50.9 2.5
Near East 1,801.9 91.5 5.1 14.1 0.8
North America 1,923.7 4.6 0.2 14.5 0.8
Total 12,781.3 397.1 3.1 4343 34

*Figures included arable and non arable soils.
Source: Land and Plant Nutrition Management Service (FAO)!3%, Accessed date: 10 Nov, 2019

HY @RI EHELEO I, Ya o F v v 7 (Solonchaks) & YV v xR v
(Solonetz) 3%, YurF ¥ v 7iX, 1EDI HOHHREICERE O IRERZ &
THEC, FICHRR X OVEEBRAEN &I Rk EE T D 0. v x o v, lES
Nz bV vs (Na) i3~ 7 %3 7L (Mg) A A OFlGaE <, B Tmy R+
TETHY, KET N UL NapCO3) ZH TG AIZmT AN VLR, Ve Vi,
B (R L 722 & 400 - 500 mm LA F OFEMBEAR) THKAS A+ 727+
WIZAFET 5 150, miE A L, %EN Y — 2 BB L0 M Y — 2 ISR LT
Wp B vyarF ey 2 EICAREER, FRCT 7Y AR oS KON gk,
W, HY B hEIE, FRTIOTICHML, A=A RTUTET AV ITHIES S LT
W5 (Fig.1-8). Yarx oL, w7 74F, av7#Ei, hFET7RZ L NI —,
NHBVT, V—~=7, HE, TAVH, hF+&, M7 790, TArEsTF, A=Ak
VT H LTS (Fig. 1-8). FAO 2% 2006 4125 # L 7= [World reference base for soil
resources' 29| (2 XX, RO YU F v o 7 OEMEIZN 2.6 {5 ha, Y Xy Y OmEEL
# 1.4 ha LHEGF SN TV D
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WRB soil classification \

. Solonchaks

Solonetz

Source: World Atlas of Desertification third edition (2018)'"'4)

Fig. 1-8 HRDEFHELTEDOHH

Distribution of salinity soil around the world

WHERIC L DWENPRE VWIS LT, Ry 707 Z0RE (7220 7)IlE

T Y TN, 4> ROy Ky AZ =ik, NFRZ DA 2 2,
HEOE R, VT EA T 70— T T AR, A=A TV TOL— - X—
Uo7k, 2L T, TAVAIDOY L « KT X2 - RL—RERH 5.

HWHEROBMPEEICRT TR EITIRE L, 1 FHICkbn 2 BMllEfEIL, DA
FEH->T16-30 7 ha, KE< AL -TI150 5 ha TH Y, EFEENMET LTV DRI
2,000 - 4,600 77 ha EHEFFEI TV 9. Fio, HHHEF I, HEERIZL > T, 2028
FEE TIEHD 30 %, 2050 4FE TITHRKTHEMO 50 % kbnn & LTnd B9 FEE
JEFENZEZ Vv —7 (CGIAR) & FAO O RS V1T L <, B4, #9150 J7 ha O EHINHE
BRI Lo THHEHGES LT\ D LR L T 5 140,

HWRERIIEM OIEIZELE L KIETH, TOREIIMEMICL > TR S, EINE
MK OEIREE (ECy) BLOEEEE S (EC) & oBfR (0, 10, 25, 50 %% TULEA
Wb SH DM E, FEGTHT 2455/ KME) % Table 1-11 (ZR7 4D, SIES0/ N 72 E IR
PR E <, KR, ERE, AS7 SITmEE MR,
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Table 1-11 EYIDMIEHE

Salt tolerance of crops

Salinity (dS m™)

Crop 0% 10% 25% 50% Max

EC. EC,, EC. EC,, EC. EC,, EC. EC,, EC,

Barley4) (Hordeum vulgare) 8.0 53 10.0 6.7 13.0 8.7 18.0 12.0 28.0
Cotton (Gossypium hirsutum) 7.7 5.1 9.6 6.4 13.0 8.4 17.0 12.0 27.0
Sugar beet”) (Beta vulgaris) 7.0 4.7 8.7 5.8 11.0 7.5 15.0 10.0 24.0
Wheat""> (Triticum aestivum) 6.0 4.0 7.4 4.9 9.5 64 130 8.7 200
Safflower (Carthamus tinctorius) 53 3.5 6.2 4.1 7.6 5.0 9.9 6.6 14.5
Soybean (Glycine max) 5.0 33 5.5 3.7 6.2 4.2 7.5 5.0 10.0
Sorghum (Serghum bicolor) 4.0 2.7 5.1 34 7.2 4.8 11.0 7.2 18.0
Groundnut (Arachis hypogaea) 32 2.1 3.5 2.4 4.1 2.7 49 33 6.5
Rice (Oryza sativa) 3.0 2.0 3.8 2.6 5.1 3.4 7.2 4.8 11.5
Corn (Zea mays) 1.7 1.1 2.5 1.7 3.8 2.5 5.9 3.9 10.0
Broadbean (Vicia faba) 1.6 1.1 2.6 1.8 4.2 2.0 6.8 4.5 12.0
Cowpea (Vigna sinensis) 1.3 0.9 2.0 1.3 3.1 2.1 4.9 32 8.5
Beans (Phaseolus vulgaris) 1.0 0.7 1.5 1.0 2.3 1.5 3.6 2.4 6.5
Beets® (Beta vulgaris) 4.0 2.7 5.1 3.4 6.8 45 9.6 64 150
Broccoli (Brassica oleracea italica) 2.8 1.9 3.9 2.6 5.5 3.7 8.2 5.5 13.5
Tomato (Lycopersicon esculentum) 2.5 1.7 3.5 2.3 5.0 34 7.6 5.0 12.5
Cucumber (Cucumis sativus) 2.5 1.7 33 2.2 4.4 2.9 6.3 4.2 10.0
Cantaloupe (Cucumis melo ) 2.2 1.5 3.6 2.4 5.7 3.8 9.1 6.1 16.0
Spinach (Spinacia oleracea) 2.0 1.3 33 2.2 53 3.5 8.6 5.7 15.0
Cabbage (Brassica oleracea capitata) 1.8 1.2 2.8 1.9 4.4 2.9 7.0 4.6 12.0
Potato (Solanum tuberosum) 1.7 1.1 2.5 1.7 3.8 2.5 5.9 3.9 10.0
Sweet corn (Zea mays) 1.7 1.1 2.5 1.7 3.8 2.5 5.9 3.9 10.0
Sweet potato ([pomea batatas) 1.5 1.0 2.4 1.6 3.8 2.5 6.0 4.0 10.5
Pepper (Capsicum frutescens ) 1.5 1.0 2.2 1.5 33 2.2 5.1 34 8.5
Lettuce (Lactuca sativa) 1.3 0.9 2.1 1.4 3.2 2.1 5.2 3.4 9.0
Radish (Raphanus sativus) 1.2 0.8 2.0 1.3 3.1 2.1 5.0 34 9.0
Onion (Allium cepa) 1.2 0.8 1.8 1.2 2.8 1.8 4.3 2.9 7.5
Carrot (Daucus carota ) 1.0 0.7 1.7 1.1 2.8 1.9 4.6 3.1 8.0
Beans (Phaseolus vulgaris) 1.0 0.7 1.5 1.0 2.3 1.5 3.6 2.4 6.5

Source: Water quality for agriculture, Irrigation and drainage paper No.29 (FAO,1994)!-4D
Accessed date: 11" Nov, 2019

HWHRERIIRAEOWMBRIZ LT IT—kiy) & TZREY) 02120 bnd. —RIE
BERIEW, EMEEH, TRREARICAELLI DO THY, RAEFERITHE T
B D) EWVW ot ARITEENC K> TRISEZ SN D TH D 2. Metternicht & 13,
IR TAE L TV D —REEEEM O A 9.6 {8 ha, “RMEBEBOERZ 0.8 &
ha EHERFL, “IRAHEHERED S 6, K58% (K9 0.4 fE ha) DFEMEEHTATTWDH E L
TWB M) Fie, ZOmEMBITEFEMERO 20 %I IZRATEY, Ha iR iTbh
TWHICHLEbLT, BIMEMICH D E LTS . —J5, FAO I, #ERICENT D1
BUbmfE 2 Khefm o Heid L, RS TH 03 ha & LTW\WD Y (Table 1-12).
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Table 1-12 ERIZ &k 5185 LIED I AIETE

Area salinized by irrigation per region

Region Area (Mill ha)

South Asia 10.30
East Asia 6.70
Western Asia 6.12
Northern America 5.34
Central Asia 3.21
Southern America 0.95
Sub-Saharan Africa 0.68
Northern Africa 0.68
Australia and New Zealand 0.20

Total 34.19

AQUASTAT, different years.
Source: Agriculture and water quality interactions, a global overview (2011) 49

F7-, HEAEEAREWEE LT, SF2Z22, TIFE, 7AUH, £ F, 7AF
AR I ERZFTTCND M (Table 1-13) . EREIC R K 5 EHHERE O 155040 % Fig. 1-9
2R,

FAO I3, M4, 1-2%0OREEMAHIHEMICL > TRbTBY, TOREIL, FH
R CRE VW E LT D 49,

Table 1-13 ERIC X AEFEETIEOEBEAKRE LE

Countries with the largest areas salinized by irrigation

Country Area (Mill ha)
Pakistan 7.00
China 6.70
United States of America 4.90
India 3.30
Uzbekistan 2.14
Iran (Islamic Republic of) 2.10
Iraq 1.75
Turkey 1.52

AQUASTAT different years and Ghassemi (1995)

Source: Agriculture and water quality interactions, a global overview (2011)!-4%
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" Non-salinized irrigated areas

B <2%
B 2-5%
B >5%

Source: The State of The World’s Land and Water Resources for Food and Agriculture (2011) 1-5)
Fig. 1-9 ERICKHBHELTIFEDSFH

Distribution of salinity soil by irrigation

BRI LD INE ORI, BEFRREA S KRS V. R 2K 3.1 f& ha, TOW,
#20% (59 0.6 f& ha) IZBWTHBEBPELTWD LB L L X, 273 @ RO
BEMNMUDERAE SR TWS M9, LavL, ZoREIE, REBRKORZEELZLO
ThV, ZEOKRFHEKIT, SHICKEVWEDEEZEZLND.

HEMRHL D REE S 3 CA U DB OB 2 L TICRT. O < ORI OFEREK T
Wz aEhiTBY, IS E > THEODEHIZIRAT S, ORI > THUNKALA B
L, EEEEOESPERT S Z & THTKROESREN EHT5. OHKARREZE
RN H NS MR EAHTIZ £ T REA3 5 &, BEBLIC LV M FARDHEHA~BET 5.
OHFH~BE L= KT, EoE2iE L CRET D (Fig 1-10). ZOHKEIZE - 721

) —F U TETERE LT IUE, EENERL T D,
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Before irrigation FEIERI

o MR RALAME W
o HERECLE D HEAOTRADE N

©
©

@ @

During irrigation JEE

o FERLKIZE ENDHE DTN
o HURIKRALDS B 5-

o L@ IO R

o WK O IEE N A

- @ @ @ 4a()undwatertable

Salt accumulation

’ . EBRRBEECHEAR B ST LD,
X5z, MRS FRT 3 &,
Capillary rsing EBEBHRBICL ST, T HFE
3{/ H A~ 8

MRS

Ground water table ﬁLJ:;Ei‘mi‘jZ@j( % 73? m%ﬁﬁ&'fi
T, HUTOKITHE Y 2 5% L,Tm%é

Water loggmg

C)@ @@0

Fig. 1-10 BRI TOEMBREICHESBHEEEDIBRE

Process of salt accumulation by irrigation agriculture in dry land

INET, HEEFICHOWT, HRPTHRL RS TOL TER, TOMEIL, &

TR BRSBRERICOETE 5. TR, &

HOEFREZ WS T2 TR & EE L T-HED
<NNF TR ENRHY, RE

K, HEKEEREOfEN: (BIZE « KR - R TPk & 0%dR),
KX, V—Fr7, V—XEL~OHEHAM, Dehydration 72 ENH D Y (Table 2-2) .
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Table 1-14 ISFEERERE

Measures against salt accumulation

Bis b5 5 b}
1 K KERNE TG
AKEEDFTA =0T WR AT O Y % 2 BOKTERE (FEKHRER)
BB RE O U WAL, WONEHE L THSREICKRE (REAHEKE)
HEAKE (BHZE) D E i
W IR PEZK o % KEFENZ L WS
EEYEKREDOR L TYAKRDOHEN | By 7 A MRS TEEZRE (RmAEEE, 71480 71k)
WK T MRS A W AR L (Dehydrations:,  Ha W 5 i JE bR 1%)
PRI & HEK I o 45 B ERE N EE L RA 2 N THIAKRSIZTRE (REWBIETIER)
< IVF T
GEBE Z D1t
FYETU—RYT AEBAM (V—FHEL) REOLEYRR
HEK DIREAR A~ OB HIECB B | AMHIBRESN (7 A PL AT 42— 3 )

Source: HUEAL OB & RHLHEA 140 X v EEVER

FEWEEEOFERRIT, NI Clo R ERE 2 iR 9 5 L CHFRICHEE R TR 2 R
LT&E. L LR b, Rof il T oL PR 22BN & 72 B L7 BRI K 2 3,
SBROEMAIAFNOMRAANAZE > TV BT, RARMETH .

1.7 BIEDOE#

MR A ABBINO iR % D 225y, AFEEO SOCEEMREL, RO ZAREICK
LHMLTBY, AR VEEREREZMI EEXOND. UL, BEAEZRELT
% L CREMED MIE T I DR - PRI T, MR IR R T D AR (ki
AR MNAECTRY, BEAECERELIIL TS, IRET, HEER XL,
B & 2R RO ST & 7oy, (RIR & LT, AL L IR R I 2 B 0, AR,
TEE + PN R 07K A8 BRI 23 R +43 72 BRFE 14 B HUk C OREBRZNT 20 > TV .

TRBEDEEBO TR ERIL, OBERKD» D OESTHA L, QBFRER-CHKR BRI
IHTF AN D EFHTH D (Fig. 1-11). AR E LT, (R Y 7 TS s RERE O
WAL DHEIK], THEKBEOER-PHIROMH 2 CIC L DHKE R R EnEF LD,
L2L, Zhbid, MERatOmiE, 2 L <, SABROMRFEEENNEL /2572
¥, BAFEIR FHUROEEIC L B EARKNETH S,
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1. Inflow of salinity with irrigation water
(Excessive Irrigation)

Surface water evaporates leaving salt

— Root zoon

Capillary rising <— Groundwater table

2. Rise of groundwater table

Fig. 1-11 EEEMICET5 - RMIBEEBEOTIER

Main cause of secondary salinization in irrigated farmland

Z T, AWFZETIE, BIRSR EHUSORENEBIEEIO B & L CRHEICERY M 5
X TH DL HBIHIT, HloREEOKIER T O E D2 WBIR OMFHIE R %
W CHI L L L, AFExtgettlly, “RIEEERBPBERTRT 7 O ARF A X
dIFE (LR, UARFRAZ ) L, UARFRZ TR AV ST 2 iR
AWRTDHILICRDEaX o THiK] BLO TBRE) ZMETLZ.

JEMOKPERITETIE, J0Rk, EMRRFEAHIRE SN TV DI RFEICENTY, K RFRIC
oo 2 La gk Lz EESSITIDWTZERTE ] AROENTND . AWUFZETORE
RROAbL, #RFEEEZFERT 5720100, BREASOFRME, IRIEVERIZmT 725523
VETHD. OFMMARHMAUMICHEIT LI ShD A Y RO DX THITHE, v
D TEEREE T E U ARSI ORI & KRR SRS TRY, (v
REEORBIZKESERL TS, ZOZ 0D, Ny 7TEREREOMERER X
OV BRI 2 30T L, 7 AR AL L TORARIE D FBUT A1) 72 MLk AR 2 et L7z
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1.8 RWXDERKEBME

%2 mTIE, 7, AMROMNSZHITH L U AT 2L o OMELFHAL, 0%,
B, Y, EEEMOBUK XK, 2L, MR ORNEZRIE TS, KEiC, R
@54 5% & Lz v 2 U 7NNk & 3R [E 5 O HEESRFIC O W TR 5.

%3 BT, MBI HKT 5 2 LT ko THIKSIRZ G L — 7 e —ik L,
Kax MexER D 7-OIZ—Y 7 —{E2 D CHiF L LIS — 7 rm—EIc 20T
ML, 2ok, S —Y 7 n—{EaEMH LcBESGRBONE LA L, HERTHES
NIZRERN D, BIKNREERT 5.

B4 ETIE, MEOESBXICHEAKT D I & THIKNRZ 15 2 Ek BIEREE I DWW T
45, 2ok, WkFEEREZERN LZBESRBRONEZHA L, RBRTH LR R
no, HiKDREELRTD.

FSETIE, ERoffigV— 7 n—ik L Rk HREERHE 2 A6 o8 T L7z #gaR
BRONEZHAL, BRBRTHEONTMERNS, MEREZHAEDED 2 &I K DHEIKDER
REETD.

556 FCIE, WA O R & 7o R B 2RI U C L D5y 2 Fr% 3 % Dehydration 1%
IZOWTHAT 5. Z D%, Dehydration 112 X 2 BRIEPERE 2 Mt L 72 ENRBRONE % it
L, ENRBRCHEONIHER AL EET 5. £72, Dehydration i£ & FREAFIFEREE & & 405
BOELEGRROANREHAL, RRTHONTHBERLG, REDIREEETS.

BT ETIE, EEBUISITIVIIZEBESE & S RAEHI AR L TWDHA v ROR Py T
HERFOWFERTE I L O RARHNC OWT o LIRS RZFH L, 7V AXRFRZ o Toft
S FEAEIT W TR OV TERT S

H8ETIE, VARFRAX U CTORBGHABR THE LN EEZRAMICELRL, BV —
Y7o —ik, WWEARERLYE, % LT, Dehydration 504 Mk L B CoBEMICHIT 7=, &
BORBEZ TR 5.
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E28 WREMFRUE (VARFXE2Y)

21 DARXRZIUDOHE

DARF AL NI =T T RKEONRIZMLEL, T XTOFRRTOTE (BT AL
Y, XNAXR, AUXRL Y, NI AZAL L) BRXOT 7 H= A2 v L EEET 5.
ERA#ET2EITMmCE L CBLT, R THbRma TZEANEE] Tho. 12 oI (T
TATVXYY, TNT, DYV, A hF VY, FARA, FerHy, Yo R, A
NCEVT VVENT, AU s, TV F, KT AL) 1 oo RRERIE (b
T AN AL FHIRIFNE) THER STV S.

E AR 45 0 km? (HARDOK) 1.2 6%) T, ALEEIIEE ORI 60 %% 5o 5 b &
AT T ORI NED > TN D . BB L OBEICIE, S — @R K I LR
Bt <, AR LRI & 1L PR 5 D 7. KEITEIROFERRFE « HEZEDR K & O
KEHSHETH D, U ARFZAZ O ) T, BT 540 7R T Z 1
W~ T LTVD.

"% UZBEKISTAN

Fig.2-1 DXRFREZ VHAMEES LV VLT Y THOLEE

Location of Uzbekistan and Syrdarya region
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ekt CchH X U TINE, L THYF 7 AZ Y, MTH IR AX L EE L
L, HOX 7w M, EOUHF 7 NcEER, mAEE 5,100 km? TH 5 (Fig. 2-1).

T RNRF AL L OHFERBEK R, IO S 5 PR HIK TiE 80 - 200 mm,  HUES O
(L& HiE TIE 600 - 800 mm Td 5 #2. T U 7O HIEEKIRIZESSIZ 30 °CICE T 1
AL, A3 0 CHEICETIRT 5. FHOBEAKEITR 330 mm BRETH L2, 6 A
59 HIZH T CTORRFEAKRILH 17 mm R & IEHI1TD720 (Fig. 2-2). #RHEHIT 0.28
Thh, P THD .

BN Rain (mm) —— Temp (°C)

35
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25 E
g g
: : E
E 20 g
i g
15 =
: :
= =
10 3
=
=9
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Source: Average of Syrdarya and Yangiyer weather stations

Fig.2-2 2ILA ) THMOFEHTELEKE (2004 -2015)

Average temperature and precipitation in Syrdarya region (2004 - 2015)

A1 3,280 5 A (2019) 29T 1 A2%7- 9 GDP A% 1,550 KL (2018) *YTdh 5. GDP Jk
FEHIL5.5 % (2018) TH DL, KFEFIT93 % (2018) D& @ . 1 H 2.0 KKK TE
HFAN&IE, 2010 AT 1,248 H AN ZOLHEE SN TEY, ERO 40 %< NEREIC
brEEZOLND. Fiz, [EEHEPIFGHE (United Nations Development Programme: UNDP)
WFAT L7z T AR ®EE (2016) 27 TiE, MARBRTHRIL99.6% TH DA, AMBAF
e (PRBE - B0F - TS &0 ) AR D 3 SOMIEIZEI LT, “FEERE % ]I 2 i {H 72
f51%, Human Development Index: HDI) (% 0.701 T&H VD, 188 » EHH 105z & FALTH 5.
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EFIH Th D RMEBEIL, 1991 FEDOMNLA D 2016 I ET D E TO 25/, 7AX
7« VT MESERLEMERFETHSTA AT L BVETRZORKIZHY, #8172
FEEOb & LEBHEZ DTV, 2016 I Y 7 REEDPIEE LTk, v U b
INA4 YT TRA)ET7ROIFEE L FELZTMHENTND, IV =7 K
TR, theICHBEEZREEL, Bin, &%, 4=, ALFORIEOSE TUFEE#HR %
FIHHLTWD 2D, F7e, 2 ooy MEMBRERINRFORS THD 2 Linb, BHESSE
TOUWHEIZ HFEMAYIZE Y LA TN D.

22 DARXZRAVDEXE

AR AL O EMERE (Cropland) 1%, #J442 7 ha (2017) TH Y, ZDIFIFEFET
(795 %) & 722 422 75 ha (2017) ZREEEHIAN O TWD . GDP 25 5 REDEIE
THKI17%TH Y, BESOBREANDTRAODOK 29%TH S ). 19 il E TY X_F 2
Z %, o7 T OE A LIRERICIERZ2E 2R U7z W) R4 7 2 A
A AT, L L, DISHEIZVEDO B > ThHbIE, 1921 0 NEFELER )
R 1960 EE LA E o 72 THARSOEFE | 12 &> TIEREROEFE(BSED S i, T OEZE
bREBEFENOREFEICEE IR, FIC TERSOEGHE] TIX, 72X U TIEALF YT
INZKPR & LT KRB Z2 MBI FE A T DAL, 7 AT R Z AIMEREE D& B 2 HIE TH
iz 2100 EEMROBEEL, HERES (VY78 —X) - £E£MEY (a1 h—X) ZEEKE
LCWes, 1991 EOMSLLIRE, diff - REALAED biviz. tiif « BRI RV R % 72
FEREDREEARENOHF L TV, 1998 FITHEAT SNz v v b (BEAELFEE)
I, 720 (EFERE) 1, 770y (BARZERE) HICLy, 3 BERICERSL
7o YTy MRERA~OMMR R RG22 BRI S, 23R - IURPEO [ B3
FFSAL72. 2000 4FE TICHE 2 RBRECTEAE L TWIC BRI I A » MIERESND Z
L Lpotzn, ZOBBITE TR ol B b 1998 -2000 EDORMIC, RTE IO
IEEHEDARN T VT > R DT 2 ) AN ~O 3 EINREBRIC I S iz, 7 =V A VTEAN
aRT LM LERE ERTHY, RIEEHE TG SN BRI L TREM DL
PEZAT?2 9. 2003 423 H 24 HAHT KHESES 3226 TREICK T 2 S FEL O R EE D 5[]
PEIZOWT) T, [FROBEETRLE LTI 2V ALVDORBLZELSESLZ L, RTETE
W« BEORWI IV Yy FEBEIEL, 7oV A VEAIRTREZERMERENE. 20
REETICLY, 7oV AVTHEAEICBWTREIC Y ARFAX VEEDERE -
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TWo7z 2 F 70 (EARBERE) 13, FRICREL S 2@ PTA Tk TRE 72 £ 1l

B ORI T, FIETEZ B L/ MIBERZ TH L 2. 7703, BE-R
Wbl - WE BRAICAEL, KRBTGS TRATS. VAR RZ L OREDEHE,

FHRFERNOREIGZH > TN D.
ALY (U T v N), T AN, F7H L DOEE % Fig. 2-3 [RT.

Ratio (%)

100

80

[*))
(=]

N
(=]

20

EFermer O Dekhkon O Organizations

2000 2003 2006 2009 2012 2015 2018
Year

Source: The State Committee of the Republic of Uzbekistan on Statistics, Open data, Agriculturezm
Accessed 17" Nov, 2019

Fig. 2-3 BEDRX (VILAv b)), ZzILA), TIHAUDEE

Ratio of Organizations (Silkat), Fermer, Dekhkon

1991 DML, ML D BRI DS D & & BICRFAMZ B LIc/hE

BHEPIER LTz, < D7 =V AV T, AL /hEE 2BV A 7 NV OFERHESR TH
EELTWA. 4 A 9 A2 THEZFES L, £01%, R—XET 10 H)HEF 6
R TONEEREE L TWD . NEORERIIRBEL, 12 A0 —F 7 2f T, F4E
4 ANHEE, xR L TnD 2.
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Fig. 2-4 #31E - NEDOHBZKR

Cultivation situation of cotton and wheat

MSZHND 25 FLL AR L72BEIZIR W T h, ERIC K DAL - /NE O 1 & AEpE
T L TR, APE - A L BB I TWD. BRI, SMEBGO T2 OIS
HITE & LTI SIT BTV D EIE, APEFIE O 100 %, /NEIT 50 %A BUFIZ &~ T
BWEFONTWD., UARF AKX O/ BEAFENLOEERE Fig. 2-5 12787,

Production (thousand ton)

7,000

6,000

5,000

4,000

3,000

2,000

1,000

i Source: FAOSTAT (2017)

Fig.2-5 DARXRAVDEREREVDEER

Main agricultural production in Uzbekistan

27



—HT, EFRBRE LT, MRD/NE - bR G, K0 A D &R =AE A~
DI EZHERE L TV D, IR Yo 7 KEEEOMATLIRE, FZSEY A~ 0T S 512N
HLTHEY, BREOHEA (5% SEMTH S 71 ha) 77 O H HE S HlE (Free Economic
Zone: FEZ) TOAERZEDFHE R LB THh T D 9.

23 DRARXRIVDER

UARF AL TIE, 1950 FAR0 5 1980 FRUTHT T, 72X IT - XU T )%
IR KRB 72 BEREBR FE 2N T o 72 219, BEWERE 1T 1950 400K 228 5 ha 725 1988 4R D
415 75 ha (K9 1.8 fi5) ~&¥IL 219, AEAPE &I 1950 42D 223 J5 ton 75 1988 D
537 J7 ton (#J 2.4 fi5) 217 ~LRBEAIZEEM L2 (Fig. 2-6). O X 9 7efEMEEDILK
I, FEEHEKEREOBEHFIZ L > THXAbNZbDTHY ¥, A2 Z 420%, H
KBEK) 18.3 77 km, HE/KEEHK) 14.1 )7 km, £ LT, HEREHKAOHFH 7,900 7 pr 23 % i <
NTWD 9 (Table 2-1).

CCotton production  ==@==Land area equipped for irrigation

4,500 7,000
T+ 6000
4,000 = - g
_ 1 H / =1 5000 2
2 i e :
=
= | S
§ 3,500 .y / | ) 4000 £
I / T 1
S o000 — THH / H [ 3,000 §
< 5 = | [ =
g I Y 2
< / 2,000 &~
2,500 T
1,000
2,000 L . . 0
1950 1960 1970 1980 1990 2000 2010
Year

Source: 17 U7 O 10, g vtk U7 BRI R 217, FAOSTAT (2017)

Fig.2-6 EPEBELREEEEDER

Changes in irrigation area and cotton Production
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Table 2-1 ™ARXR B VIZH T B EBHKIEEE DR R

Development status of irrigation and drainage facilities in Uzbekistan

Hydraulic structures Location in the system
Irrigation canal Inter-farm 27,868 km
earth channel (60 %) 16,721 km
On-farm 154,957 km
earth channel (77 %) 119,317 km
Total 182,825 km
Drainage network Main and Inter-farm 33,675 km
On-farm 72,144  km
subsurface 36,740 km
Others 35,681 km
Total 141,500 km
Tube well Irrigation 4,069 place
Drainage 3,802 place
Total 7,871 place

. . .. 219
Source: Water Resources Management in Uzbekistan Second Edition !

UL, FEMEEAEOBE KIS D W6 O RERUKIE, WO &2 i S8, T
\ZALE T D 7 7 WO KIEFE S BIICHE N T DR e R BERE A S & = L7z 229, £7z,
i ) 72 RO K ORI O AR OEITIC LV, MIEDAPERIT 1980 D 624 )7
ton & B — 7 (I L7z 21617,

KEPROBRLIE, HRT 7O BREE FiEE OMIZT T o ARET TS, |
HETHDLIFNLXALZ XA NI OKEFRBIE TR, FHREIT 2. —
i, FMEO Y ARFAKZ ) HYFTAK Y MV T A=A ATKOF D 720,
FERENZ V. RS, RO RE WD A_F 2L o TlE, KOV ED 10 %FEE TH
DY 52 % DK ZMHEH LT 5 22D (Table 2-2). F 72, International Crisis Group 233§ 3
L 7= ['Water Pressures in Central Asia®??] Ti¥, 7 AXF AKX CHEM SN EBMAKD
b, £150-80%b DKBKDNBY, AR INTKIT, DF25-35%TH D &HEF
LTWb. 2ok, KEBFEOEDELRFFINABNRLOTHY, TARFAHX
Lo THEMY 2T L OERILITEIELRREL > T 5.
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Table 2-2 FARFTOTFIZHBITBKERDESS

Allocation of water resources in Central Asia

Water production ratio (%)

Water consumption

Country Syrdarya Amudarya ratio (%)

Uzbekistan 11 6 52
Kyrgyz 74 3 16
Tajikistan 3 80
Kazakhstan 12 0 10-12
Turkmenis tan 0 3 20
Iran 0 0-1
Afghanistan 0 8 0-1

Total 100 100 100

2-21)

Source: LT T HuERIZ 1T B KB BEUR & 55 1E M BEfR

U ARF R L OKBORE BT 2 Fe0EE DKEKERICET 2L Thd. Ik
B2 IR ICSGE S TR Y, 2009 4212 A 25 HITHT LW SCE & LT DK E
MM OUEE R T D72 O OEFRWIE] BRITESNTWD 29 2 b DERIZESH
T, ZNET, BEKEFRADKEROEREZIT> Tz, Lo, 201842 A 17 Bt
DO RAREDH 5330 512 L » TEIEAKEIFEE DN EEL L KEEA (Ministry of Water Resource:
MWR) (25X, BIFE, MWR 28KEJRZEH L T\ 5 22,

FEWE B O ST, 2003 45 7 A 21 A OBFESEIES 320 5 KRG JRE BLOH]E
BEDOWHEIZONT] ICLY, YEFOEEKERENICHRE SN, 13 OEERES AT
L HLSR  (Basin Irrigation Systems Administrations: BISA) 5 X108, £ FE#ik T 5 FH
HE{ 4 H 5 (Main Canal Administrations: MCA), #EiEy A7 AR (Irrigation System
Administrations: ISA) 754H > T 2% 22324 BISA [Ziftlsk A7 TOHUK &R, MWR ~D
BUKEOHEE, LT, @KL OMERE & 2170, MCA B L OVISA 1%
BRI 7 B R KBS~ D KBRSy 72 E&AT - T D 25 D & Kb /K O e FRAE B
1%, 7 =V A THER S5 KT EEFLA (Water Consumers’ Associations: WCA) 723H - T
WD 220 NEAR, EEBRSERES O REANED T T, BT OKEREIT
TV AN EOKMERENE S 2L L, ZOMBETHEINTZDN WCA Th 5.
INBIE, oRER EEICBW TS, WS RT—OHEO FIZHEZ <Mk Sh THh,
KFHFETHHRFZAGNEET 5 [SINARUKEBE (Participatory Irrigation Management:
PIM) | i UC, REMPOEFMBOAHRBERAE HET & 9 EERZRMILZ KB L T
WD, TARFEZL AZBNTHMS R =2 BE LT 523, JSZ L7z RFEAHKE
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EWVO LG, UARFRZVBINORNR) —F =2y T DT, KRN T NF—0
KAk e L CTHZIAEN TS ONRFERETH D 22,2009 FREA T, WCA 3K 1,700
DT o, BUE, MERGICR DI REULREALTIEY, 2009 -2010 F4 v — 7 123
HLTND 2. 70k, WCA OIFIIREIL T = VAV I MAEBEIHECTHD.

U ANF AL O 428 77 ha (1994) DIFIEFETE 85 427.6 /7 ha (1994) (25
WTC, HIRFEEMATT O TV D 229, E 72, BT SUo MR 370 J7 ha (2005) @ 9
B, MAEAKY 141 5 ha (2005), /NEHH 130 1 ha  (2005) % 5, BURFHEHIC X 2 1ERF
T T3 %I A TN D 2290 (A6 - INEFEE T, A< BRSO BTV S, ik
WX T ~DORBEIENPKE L, BIBICBELZAD Y B, EMICE > TKDHE &
notkE (LUF, TAOTHE)) i ShdKkoEE (BUF, TEAZIE]) 2NBUKHEED
80 - 90 % & Lb R 70 YRR /NI N30 F e, FHICEE LMK AN T K A AR L
R KALDY BRI D BRI & 72 o TV 5. JERE - AKEEBFET (Research Institute of Irrigation
and Water Problem: RIIWP) (%, #i{E~0 1 BIOHEREKEIT 50 - 80 mm L HELE L TV 5728 >
NN B Y TINO T = v AV~OBEY TiX, BISM OFFEDH & 1 ElH7-D 220 - 240
mm b OKEZHEEL TNDLEDI L Tholz, 7z /L AT EUE, RIWP MRS 5
KBTI, MY, SWRE CHR SN @E TRITIE, BSESRICKITTEEHN
BRNEDZEThHoT. ZL DT 2V AVFTEEB L@ NN AR L TERY, HEEH
DHLIEIZ 72 - T D 2390 Z2ofER, LIXUIE, AKRSCEBERER (Fig.2-7) B4 T TEHEY,
HFERDBEIT L T D,

Fig. 2-7 fR/K & BEER

Leakage and excessive irrigation
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24 HRARXZREUDIEEER

7 7 HIBIC 31T SRR O B, ok, MEABEICEATEY, HMEEIC
PO TRAGHIEERENAE U A ERMEDS B 23, R O AN K E W T RE R Z (T,
hRT U7 O TR BB LI REEA R E <, K 51 %&EEO TS (Table 2-3).
2 CE O HEEEY, HEofMfMEKOBLSLEE (EC.) 232.0 dSm! L EEIRT
WD = & Th 5.

Table 2-3 HIRTFOF7IZHITHERL LI-EREMOEIE

Salt affected area under irrigation in Central Asia

Country Area equipped for irrigation Salt affected area by irrigation
Year ha Year ha (%)
Uzbekistan 2005 4,198,000 1994 2,141,000 51
Kyrgyz 2005 1,021,400 2005 49,503 5
Tajikistan 2009 742,051 2009 23,235 3
Kazakhstan 2010 2,065,900 2010 404,300 20
Turkmenistan 2006 1,990,800 2002 1,353,744 68
Total 10,018,151 3,971,782 40

Source: Irrigation in Central Asia in figures, AQUASTAT Survey-20122-29)

Fig.2-8 WARXR 4 U TOHIEFEERIKR

Salt accumulation in Uzbekistan

7 ANRF AL o OEFERIL, FEHO 6N (BT s 2z gladkfnE, 77
I, ZHEZN, FARAIN, AF VT, BT AN TOEFLEEN K E V. RIS,
T LZYTINOFREICALE L, 7 I NMIZE ST 20 T A7 22 o BIRRAE T O/
WIHEFESDOPENEL TH D Y (Fig. 2-9).
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Source: Environmental profile of Uzbekistan based on indicators>34

Salinization of irrigated
lands of %

[ Jes-70
[ J70-78
I 7s- 86
B s5- 90
I s0-95
B os- 100

Fig.2-9 WARFXRA U DIEEERES T

Distribution of salt accumulation area in Uzbekistan

B High (ECe > 8 dSm™) B Middle (ECe 4-8 dSm™) O Low (ECe 2-4 dSm™) ONon (ECe <2 dSm™)
600

Source: HGME

400

300

Area (thousand ha)

200

100

Fig.2-10 DARXZR A V& MOIEHLEE (2011 F)

Salt affected area by region in Uzbekistan (2011)

—J5, VAF Y TIIHRREICET LA TINCB TS EEIEAEITLTEY,
TEME 1 D) 98 % THIEEAERNVE U T\ 5 (Fig. 2-10). 8%, HEERORE L S BpET
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X EINDD, TARFAZ T, BELMBOTCEELZOLEDIZ L (ECe>8) 4 B
WX LTS, U ARF AL o COBBERIZ L o9 ERITL, FM 10 Mz ke
HEEF ST 5 239,

25 WARNXRAUDIEHEEREREK

T RRE AL DU LR~ D% R IE, BISA OA4x FHEEI T & 5 K30 - /g -k L&
%P1 (Hydro-geology Melioration Expedition: HGME) 723H4 L T\ 5% 229, HGME X452
BREINTEBY, BSEB LU TKOE=421 7 (B RE, HIUTKA) 2175 T 5.
ZOE=H) T OREREFIZ, HGME % BISA X° WCA &l L C, XER iR E
¥ (EELNER) OFEZERT 5. FEFTEIIMAFORKZ LR T MWR ~MgHish, £
D%, MWR B L OMHE TOME 2 T TRBENRESND. HGME [TARB S TR
T, HEKEEORBERR S 7 OB E21T 5

HGME |2 X D HHER A~ DR T O TE 2N, +00E8IC K DMEHN DR
T T —FORA, Tz A E WCA & OBEEEREEND, ORI TIER)
ofz. ZORER, 2007 R R TR O3 L ESHEEIL LT2REBICH Y, 7= A0
72 EDETA T DRI 16 %Ll EIZHBWT, R DWW SINEDNG LR -7 0 %
2T, B U ETRIREIL, AR OFAIC T, 2007 4 10 A Btk Bk
BHERL LT

T REAIC XD FEET, B 1 M 2008-2012 45, 552 # 1 2013-2017 4FD4 5 4R
FhtE S, FERK L1 ERVOTEIZEY, KEOEH (T F—%—, #HlER )
NEPMTONTZ. £, H 2 Mok, HSKEREDFEGR LR 2P 2O, b
TOHTIEH 20, HEEEEIIEEmICH S (Fig. 2-11).
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B High (ECe>8 dSm™) D Middle (ECe 4-8 dSm™) DO Low (ECe 2-4 dSm™) ONon (ECe <2 dSm™)
5000

Source: HGME
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Fig. 2-11 XRNFZX A2 U DIEFHEILEEDOHTE (2000 - 2011)

Change in salt affected area in Uzbekistan (2000 - 2011)

BT, IR g Y7 RKFEMEIE, 2017 411 A 27 BICKHEESEZAAM L, bt R
SIZK D 3 M (2018-2021 4F) FHEABHLA L7z, 53 HITIE, HEKIRHE 2,227 km, FEE
ek 238 T DR L bz X0, HEKERHE 34,800 km, FEEHEAK 1,087 U T OEHE 21T
9L LTWVEG 219,

7 2 )b AT X DR e EEERER R & LT, INERIEROASGICY —F o I Thh
TW5% (Fig.2-12). HGME 1%, B OEMRESCARIZIGN U, &) —F o 7KkEs
XHE|Z 7 =L AL WCA IZ/R L TW5 (Table 2-4, 5).

Fig.2-12 )—F 27 DK

Situation of leaching
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Table 2-4 HGME A\#R$ 51 —F U K=

Leaching water amount recommended by HGME

Degree of salinization Water volume (m’/ha)
Weak (ECe 2-4) 2,500
Moderated (ECe 4-8) 3,000
Strong (ECe >8) First time 3,000, Second time 1,000

Source: Hydro-geological Melioration Expedition (HGME) in Syrdarya Region

Table 2-5 HGME A#E 35 1) —F VI XEH

Leaching plot recommended by HGME

Slope (%) Size
<0.2 0.25 ha (50 m x 50 m)
0.2-04 0.16 ha (50 m x 33 m)
0.4-0.6 0.12 ha (50 m x 25 m)
0.6-1.0 0.08 ha (50 m x 17 m)

Source: Hydro-geological Melioration Expedition (HGME) in Syrdarya Region

HGME |2 L 5380355 b 0D, i), ZGITKERENEETHL N, 7 =1
AL AREZRBR Y < OKEZHNCY —F > ZE2ATHMEMBH Y, M F KNS EHT 53
K LpoTnD. £z, 7=V ANVORBIIIE, RFEORERMIC X 5EEIC X - Tt
JERERR SN TEY, JRRRICMHED V—F U 7HROE TGS 5.

26 DARXRAVIZEITHIEEEEOME

T ANF AL AR HAFERAFE L, 1998 I EER RN FE T 2 /1 — 7 (Consultative
Group on International Agricultural Research: CGIAR) DX E% %} TRy sz R 7 v
TR EIOWa =AM ARkt il Re e R ERIEICMIT -7 2 7 F A (Regional
Program for Sustainable Agricultural Development in Central Asia and Caucasus: CAC) | 73 H1.0»
B 7B 24 > T 5. CAC 1Z, CGIAR A 2 /3—D 8 SD[EFR IR & 3 DDk
HER) 7RI O A5 TR TR S LD a2 Y — 3 7 AT L - TilEE S TE Y (Table
2-6), AT ARF AL U OEHH Ty MIEBEBISITWD 239, CAC X, 7AXF
AR VEFE Yy Y =T ADOFE (ICARDA) & DEHAED T CIEEI2#1T->TEY,

FAO, 7 ¥ 7 B $R17T (Asian Development Bank: ADB), >k BEBAZE T (United States Agency
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for International Development: USAID)72 &', &5 9 DO EEEE b E &R EZZ T T D
(Table 2-6) *°9.  CAC @ HEJIL, #fiBI%E - WH - Blisz il U TEW L ZR 0 LELE %
Frerizra) LS 2720 DEFMIE T AT L (HIREIRE B - (L2, LS REa R

DBAFES R T % 9.

Table 2-6 CAC DAY —L T LA N—LESRMEEE

Consortium member of CAC and donors

o2 —3F A X 23— Consortium Member

(BB 2 3 98 W its 7 /L — 7 (Consultative Group on International Agricultural Research: CGIAR)
[E] R i i it 2 35707 42 2 o Z — (International Center for Agricultural Research in the Dry Areas: ICARDA)
[E Rk & PAF 2R (International Water Management Institute: IWMI)
[ B8 e i R B R AR 22 (International Crops Research Institute for the Semi-Arid Tropics: ICRISAT)
EEE N Em a2 - NEHE & % — (Internaional M aize and Wheat Improvement Center: CIMM YT)
EREART b1 # — (International Potato Center: CIP)
[EIBRFE 27271 (International Livestock Research Institute: ILRI)
[E B E =G IR AP 22 Fr (Bioversity International)
[E R AR BCREBTZEAT (International Food Policy Research Institute: IFPRI)
ERR K 3772 & o % — (International Center for Biosaline Agriculture: ICBA)
2 SR A (Michigan State University : M SU)

B AT DO OOHRT T B IO a—h ¥ Afil Ry b U —2
(Central Asia and Caucasus Regional Network for Vegetable Systems Research and Development)

% & #2454 B9 Donors
[E A HE 2 26 H R (Food and Agriculture Organization of United Nations: FAO)

7 T BA%E4R1T (Asian Development Bank: ADB)
F—2 + TV 7 EEEENZEE - # — Australian Center for International Agricultural Research: ACIAR

HiEkEREE 7 7 > U 5 ¢ (Global Environmental Facility : GEF)
[ 4 Hs 71/A 4 (GTZ - Germany)
[ i 2% BH %% H 4 (International Fund for Agricultural Development: IFAD)
Z A A BA% W, /15 (Swiss Development Corporation: SDC)
S E2EA %8 )T (United States Agency for International Development: USAID)

74847 (World Bank: WB)
Source: Regional Program for Sustainable Agricultural Development in Central Asia and Caucasus (CAC),
homepage, Access date: Nov 23, 2019

CAC [T T AXRF 2L VENFLEEE L, HAMKENREH (Integrated Water Resources
Management: IWRM) OB Z HfE L T\ 5. IWRM X, BE2#ETH Y, HAK
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EIRO OB - T, KEROE B2 AGE BT O T - FRAICHB L, KE
WO IERE % BIEZ 2 &322 TH5 ). IWRM X, 1992 FIZT7 A VT KD
X7 ) o ChEENT DRKERKEICHTIEBESE (7Y ra@® ), 779V 04T
Uy AA n TS TBRESBHRICET 2 EESE MERREY I b)) ITn T,
Ol LK EIRZ BRI T 5700 & s LRSS, 47U U R#ETIRES
iz, OKTAM - % - BEICRKDERWAR CEERER, @KEREEH~ORT
— 7 BN E—DBM, QKEBR~OLMEOBHE, OKITHRFEME L TRBEINDIRETH
5, Lo 4FANE, LIREO IWRM ORBERTER O HEME & 72 - 72 237, IWRM Ot — S fL7z
EFNLR VD, HHRIK S— K —3 7 (Global Water Partnership: GWP) (Z L iui, [TWRM
LUK, hHds KOBEEROHEE R L GEAIITY, ZOMRLT O SN DG - 1
BB A, BRERLEEBRORRATREAELR D 2L, A FERETRRET 2@ T
b5 LLTWnD 3,

CAC X, #kaxe7 vy =7 bOTFIZ, HKSHEBERBCETLIMALZITo TS,
ICARDA %, 2013 - 2015 4EZ ) TR 7 U7 EZREKFREZ B SR 2 HERE v & —

(Scientific Information Centre of the Interstate Coordination Water Commission of Central Asia :
SIC-ICWC) & L, ZARBEIZHESWI MR EE A LTV D, £ oRER, BT
LHA, RAEREFICB N T 25-35%, A5 0O/NERERIZIN T 32-53 %D HiKZIR I G S
N2 E&ERLTWD 2390 IWMI X 2012 FIZEEERT b2 % — (International Potato
Center: CIP) CHHEL, A7 MEEHCBIT HEKIELZHFTL TV D, AT bR ISR
B (BATR), AHZWARIRERE, RIS /0 #ERE (Partial root zone drying irrigation), & L C, i%
THREWE 2 ] L 7o, BB & A DO RN E o 72 Z L B R LT D 240,
£72, IWMILIZE RS AR ECRFZEAT (International Food Policy Research Institute: IFPRI) & i
#L, KFRREET VARV, WL~V TOHREFEIZONVTRFTLTWD. T OR
R, FAEHUE I, AUEERES U < IXFREARIERE (Skip Furrow Irrigation: SFI, 5| H ik T
I% Alternate Wet and Dry Irrigation & RELI L TWAH M, A TILSFI # 1 5) 12X 5%
RYWENMLETHDHLELTNDE D, L—PF— LR 7 L BEABRIZOWTIE, Bix
IRRE NI SN TN DA, CAC H &l L CHLY F & 7= [Manual on Conservation Agriculture
Practices in Uzbekistan®*? | TlX, L —W—¥ P LIZ XKD 25-30%DHiAKE, ILED 10%
A b, HEELOD 40 %I R ST\ 5. ZOfh, FERSEAKEENYE ¥ —1%, HAEMD
DOFRE & AR VX — AR BT T ARRE 0K (BHESREDK) OFAICET S
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e EAT-> TV D 2. £ O CAC DT r Y=/ FTIE, R Tk, v—7
Yav”, BIF—, WHER L U BB - W RIC BRI LA TR Y, &
PEBLG I WFZER M T O T .

U ANRF AL CENOMIERER T, ¥ 2> bR - BHick B K5 (Tashkent Institute
of Irrigation Melioration : TIIM), H14&7 ¥ 7 MR FHFFERT (= o 7 FBIEFR: SANIIRD) & /K
MIREWFFCAT S A U CRRNE S AL EWE - KTEEAFZET (Research Institute of Irrigation and
Water Problems : RIIWP) , [ENZ#AERIENIFEFT (Uzbekistan National Cotton Growing Research
Institute) , THUEJR - JHE - HIB] - HIFEEFZ B2 (Committee of Land Resources, Geodesy,
Cartography and State Cadastre), F}#7 H 5 I — « WHE - SiWEREE 24 FOKL - #E
T2#HF72AT (Institute of Hydrogeology and Engineering Geology) 72 & 723 5. VB,
RTPTOPRE LT, VARFZZ LS OMRFTIAREI N LN, 7 ANF
AL ORI L DR ZZER- L TV 5D, ML, BERR%EIT X - T
MEMLL, RPRIEEPAITATORVWEIICHZ TN, 20RO R TFIZH - T
b, [ESTARIERR AU AT I3OK E R B A R ¥ 8 — 2 (United States Department of
Agriculture-Agricultural Research Service: USDA-ARS) &84 U, #AEFEG ~ D S HEREOE
ANERB TS, ZORBR, H8UKSORDIZIE U CRREERIC X > TRAK LIZHEA, W
I & BE_C, 18- %D EIKRN G LN Z 2R LTS 2. F£72, RIWP I,
7 2 )V AVDEFIZIR S T BLE G, BSNICEKEEANT L2000 7 2 —REME
(B O L VKT D) ICOVTHRALTWS. BEL, 7ARNF AL ORI
BIE, MFEEROBEIZ T, BEREICHEIEE AT > TV 5.

Pk, 7 AR 24 2 Tld, CAC % OIS E N OMFFEHEE & L, IWRM O &0 T,
HREREZ R T 72O Ok x R TOR TV D, ZhbiE, AMEESC L —
—EAb R, —EDOENRIAEND b D& EROMBE THRIELZbDN%EL, Fi-,
B OEANITIE, WIHIBE EHERPE AR DML D. —F, BUE, < D7 VAL
ST 2 A RIHERE O 2 BAC B9 B HF221% SFIICIRE SN TR Y, BFS - BFFRHEHI
. LTERo T, DARFAZ TR OO TV AN Z SRR T2 I2L 5
kB LOBEIZ OV TIE, BEORMAH L LB HND.
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27 HERES

WFIE DKL HIIT, BRI OK) 98 % CHAEMNAEL TN LU AX U T E Lz, &
Y TINE, 8 DOHIXKIZ 2T Y, MO HREIERPEK 2 STV 5.
PR KIS L 0 AL O I 1T A — L R = LRI TR Y, S AZ ) 7N KN E
BTholZnh, W< hLBENEETR TS, —J, BRIEKEOMMIE=2—
— Y EREHTINTER Y, 1950 FRICHFEMT 2B Lo fifE ThH 5. & U 7N X D
WAV RS % Fig. 2-13 12”7,

B High (ECe > 8 dSm™) OMiddle (ECe 4-8dSm™) OLow (ECe 2-4 dSm™) ONon (ECe <2 dSm™)
50

Source: HGME

40

30

20

Area (thousand ha)

10

0 e

Boyovut  Guliston Mirzaobod  Oqoltin Sardoba Sayxunobod Syrdarya Xovos

Fig. 2-13 YA ) 7H&HRDOERILEE (2010 &)

Salt affected area by district in Syrdarya region (2010)

B2 TOHXDIZIEETOEMRM CHEEBELNETTEBY, A= FY —ITfiET 5 2
YRy Kk (Mirzaobod) HUX OYEFE(L 2N RSGICEESVIRILICH 5. BHTORMEHY T,
YNy ML, 0 SOEDORRRRWLEICH Y, PR LN LG, L
DEITLTCND EDZ ETHHoT-. ==2—Y — (Oqoltin, Sardoba, Xovos 5 & OY Mirzabod
FATR) ICHBWTIE, FEMEEHO 15 - 25 %A, TR E CHBELAEITL T D

AREREY X, =2 —Y —> DA =2/L7 1 (Oquoltin) Hi[X, Bobur WCA |ZJ& 9% Paxtakor
M (LT, B M), & bHEEEBEE A —L R =D I Y3y FHIK O Axmedov
WCA IZJ&9 % Nozima Durdona Fayz [l (LL'F, Al#lY;), KT, Yangiobad WCA IZJ&

9% Nurafshon Qulb Sehri %5 (LLF, Y [¥) Ci%E L=, REREL 25 E L7 WCA O
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f\Li& % Fig.2-13 127”79, Axmedov WCA & Yangiobad WCA [L I V¥ /Ny MK DA — /L’
V= INLET S DY, HELFEE X2 Y, Yangiobad WCA DN XV EECIRILIZH B .

(O Bobur WCA
(@ Axmedov WCA
3 Yangiobad WCA

e
S
Qe \Ji'f*"}‘i N
NS
8
\ ‘\;

e— ]rrigation canal
— Drainage canal

Fig.2-14 HERBESZODAE

Location of experimental site

H BB O BB, fafE KRS X OV R Table 2-7 (2R3, 45 5ABR B o L)
B, BB T14gem?>BRETH DI, X 10-50cm T 1.6 gem®* BRE L @AW &b,
REDEEBBICEDBER EICL > THBENER SN TVDLI D EEZ LD, fafl
FHEARGRENL, 10%-10%cms? TH Y, E TR R 2HmARO b, X, BEYS
I% Silt Loam, A B XY 1% Loam % L < X Clay Loam T 5.
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Table 2-7 HABRBEISOIIFEE, BMBKEHR L1

Bulk density, saturated hydraulic conductivity, soil texture of each experimental site

Depth Bul.k fl;:]l;;?ltlel(cl Texture”
Site density  omductivity ~ Clay Silt Sand Soil
em  @em’)  (ems? (%) (%) (%) fype

Bobur 5 1.43 216x10°

Paxtakor 15 1.62 1.05%x107 13.1-264 489-622 24.7 Silt Loam
25 1.60 3.79x10°°
;5) iizg 1?; 222 13.6-274  474-612 253 Silt Loam
70 1.42 - 129-282  49.6-649 23 Silt Loam

Axmedov 5 1.37 3.07% 10'4 12.8 32.8 54.4 Loam

Nozima Durdona Fayz 15 1.40 6.03x10™ 132 31.2 55.6 Loam
25 1.56 4.06x10” 16.8 29.0 54.2 Clay Loam
35 1.62 4.62x107 14.1 31.8 54.2 Loam
50 1.49 2.26x10™ 15.6 29.0 553 Clay Loam
70 1.46 4.03x10™ 93 352 55.5 Loam

Yangiobad 5 1.43 2.16x10™ 15.5 21.1 63.3 Clay Loam

Nurafshon Qulb Sehri 15 1.55 6_27><1()_5 13.6 26.7 59.7 Loam
25 1.61 5.09%x10° 15.7 25.9 58.4 Clay Loam
35 1.60 5.57x10° 14.5 26.0 59.5 Loam
50 1.61 4.17x107 11.7 30.5 57.9 Loam
70 1.44 9.12x10” 115 33.1 554 Loam

" Soil texture of Bobur was classed by USDA,
Yangiobad and Axmedov was classed by standard of the International Society of Soil Science

KRR DEELL, BARANEA L2 BB O\ T, KR EEZ INEMTE (DIK-3483 :
EANS A B+ pF MIESE, DIK-3404 : KI5 +5E pF HIE R, REBEL T ICTHIEL
7. ARBREY O LK R % Table 2-8 12777,

352K &% pF 1.8 LAE L7256 OBRFEE/KE1T 0.340-0.443 m’m> TH Y, pF2.6 &

E L7SaiE 0242 - 0324 w’m™ Th o7z, AEREFARS A (pF 3.0) OEFEEKEL
0.174 - 0.246 m’m> TH o 7o, AL ARKIIRIL pF 1.8 - 3.0 LAE L72HH1C 0.094 - 0.219
m’m> L7220, pF2.6-3.0 LAE LIZHA1L0.030-0.102 m’m> & e~ 72, BEAERKSE
1%, EAREAIER S LTV DR S 20 - 40 cm £ TO LB TIRUWMER 380 Sz,

AWFFE T, BSEAKELY pF1.8 CMEL, BOHHEMKI =% pF1.8-3.0 £ LT, 4LHE
MREZRH L.
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Table 2-8 FHREREIZ D LIEKDHFMHE

Soil moisture characteristics of each experimental site

Depletion of
. . moisture Readily available
Sie Depth Field capacity content for wa tez, (RAW)
normal growth
(cm) (pF 1.8) (pF 2.6) (pF3.0) (pF1.8-3.0)  (pF 2.6-3.0)
Bobur
*) - 0.418 0.284 0.233 0.185 0.051
Paxtakor
Axmedov 5 0.353 0.255 0.202 0.151 0.053
Nozima Durdona Fayz 15 0.349 0.250 0.206 0.143 0.044
25 0.352 0.286 0.245 0.106 0.041
35 0.340 0.276 0.246 0.094 0.030
50 0.365 0.257 0.198 0.167 0.058
70 0.388 0.276 0.174 0.214 0.102
Yangiobad 5 0.410 0.242 0.191 0.219 0.051
Nurafshon Qulb Sehri 15 0.392 0.270 0.224 0.168 0.046
25 0.387 0.286 0.240 0.147 0.046
35 0.391 0.291 0.241 0.150 0.050
50 0.399 0.286 0.228 0.170 0.058
70 0.443 0.324 0.230 0.213 0.094

") Soil moisture characteristics of Bour was measured by disturbed soil,
Yangiobad and Axmedv was measurd by undisturbed soil

Wi, B @Y, ABSGALUOME, Y B35 CHREIL7ZES 100 cm £ TO RHEIZONWT,
IKIEMEA A R E & pH % Table 2-8 (2737,

ETOBBIZIHNT, pHIE 7.7 MHEOHIEER L, KEMEA A 1E Ca bk SO D ED S
BEBED T A A VREE, B EY, A BSGIMOBESE S, Y B CRMAo72D
LD, Y BASCOEEERD, Lvi#EITLTnws b0 L Ebis.
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Table 2-9 B EH, A BSZILAIOESESES LU Y BEOTEEFHE

Chemical properties of soil in Farm B, farmland on the north side of Farm A and Farm Y

Deps Cations (cmolc kg'l) Anions (cmolc kg'l)
Site H

(cm) P Ca Mg Na K H,;CO; 50,
Bobur 0-30 7.7 2.34 1.60 1.09 0.07 0.39 0.56 4.59
Paxtakor 30-50 7.7 2.01 1.48 1.14 0.06 0.40 0.57 3.75

50-70 7.7 2.12 1.61 1.30 0.05 0.39 0.65 4.54

70-100 7.6 4.42 2.33 1.44 0.03 0.37 0.71 7.95
Axmedov 0-30 7.7 2.66 1.56 1.56 0.05 0.45 0.63 4.94
The farmland on the north 30-50 7.7 2.94 1.89 1.60 0.04 0.44 0.62 5.54

side of Nozima Durdona Fayz ~ 50-70 7.8 2.60 1.73 1.81 0.04 0.44 0.81 532
70-100 7.8 2.54 1.69 1.82 0.05 0.43 0.93 5.27

Yangiobad 0-30 1.7 6.19 2.92 1.71 0.07 0.39 0.81 10.43
Nurafshon Qulb Sehri 30-50 7.7 5.82 3.05 2.12 0.07 0.38 1.05 10.67
50-70 1.7 6.89 3.33 2.25 0.04 0.36 1.28 12.08
70-100 1.7 7.81 3.26 1.97 0.04 0.35 1.20 12.87

2011 41, Y MG OMIEZ X R & LI RBEGA 2 550 L7z, MfEORERER 28 AR LT
49 BITARBERB A BRI L, FRZ RV EHEZFH L7, EEX, SEL AR 2 3R
X 5.0cm fIZXSr L, 60°CT 24 FEHZEE S E7-1%ICHM L-. ROERE/NA % Fig. 2-15
\RT. MAEDORITRER N5 28 HIZIZIRE 15em, 49 HAICIRE 25em £ THA LTz
D, WTHOR S S 10 cm £ TIZ 90 %L EORMAEF L T,

2017 12, A BGIZB W T, SAEREERF O THOK S OB IR A RA L. #1 B (24
REf)) “aBs KOV 12 HiRIC, BT (100ce) IZTHES 5-95em £TO LJEA5 10 cm T
THEABRRL, KEEKREZFLE. Z0MEE L AATEHMN L7 pF 2.6 DfE% Fig. 2-16
R, BEE L B BITIEES30em £, pF 2.6 M HIEHES 40 com £ TO HE THEK
DBHEHBEINTEY, TOWN, 50 %L EXERE (BX 10cm) TOHEETH-T-.

L EOAREE A I L OHEOK P HE ORI S, BRI BT IR e (Ao 1/E
DIRGIHE IS XL 2R 2 K72 HE) 1FRS 10em ETOLELEEZLLND.
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Depth (cm)

Depth (cm)

0-5

5-10

10-15

15-20

20-25

20

40

60

80

100

Root proportion (%)

20 40 60 80 100

67.3

B 28 days after sowing
0.2 B 49 days after sowing

Fig. 2-15 Y EBICHE T SMIEDRES R

Root proportion in Y field

Volumetric water content (%)

10 15 20 25 30 35 40

—e— 24 hours after irrigation
—o— 12 days after irrigation

Fig.2-16 ABBIZHITDLEKSHEE

Soil moisture consumption in A field
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28 FESH

U ANRF AL NE, 1950 AR b O KRB BEREPH (1 & > TE S BRI B
WTHEAEE DR E ZHV, VERFEOFRICKE S HEBRL T/, UL, Atk
BRI O ZIRAIIEEENET 3 21208, MEAEEIZM O 2, ML 25 LA B
P L7 B RS, HEERCLAWEIELATHS. RN TH L2 ) 7N
(X, S U TNIPRIBACALE S 2 03, FERERHLOK) 98 %IZ W CHBEAERN AL TR Y,
ZOWEPRARE L 7o T D.

U ANRF AL BT =V AV, SRR OREZ B L TR Y, ThE T,
T BIEAIZ K D PRSI R &G D ) —F o 7 EOX R AZH L TN D, £
7o, FEMRAIZ [E BRSO TR & U, HMEERICEAT k47 ey =7 PO ERL
TW5. ZORERE, #E)Cidd s NEHELROERILED LT 5.

2016 FTHAE L7 IV X v = 7 KFSHEIE, B¥ESBT COUEICHEMBAYTH Y, kD
INE - MRAERIE S, KA E O SO E S~ DO HEE L TS L, fE
WSRO R O, R, OB WHIEGHED LTV, %< OEKE
b U7 IR T, WRAE - /NS 2 ki S5 2B VR TH 5.

LIERoT, UANFRY O LT RN IV T, R 72 236 pE 2 53
LTWL 72DITiE, 7 =/l AR WCA 72 E O EBH DYV E BISEN O —Bf & L CHEmIZER
DO D2 ZMM CHES IR DML L, TN O EFERT IREOEHNIEETHLLEZD
no.
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FTIE BEY—I70—% (BFSF&) [TX5EHKHE

3.1 BEY—TI0—& (5 SF &F

W EIFEREIZ B0 C, B RSEIRTE 2 FIEOVE DI —Y 7 72— (Surge Flow)
WEMEED B D . (LUF, SFiE). MMHEBEDO R A TH D THEMAK DK R RTEIEE S,

[FRAKDBRI 2L ) 2UET 5720, 1979 41T Stringham & Keller 73 SF & #2282 L
7= 3D, 1988 4F|Z Stringham 1%, SF {£% [—E LTI EOMR T EDOEAK EEILIZ X
HUERE R OWetra 72 i | & EFE L7 3D, SF R, WERDKANEE 13 X v bR
BWT, KRBT D LW FHICHESE, Witk T 22 LT, -2 LW
RBREOHIBZ KD T TH D Y (Fig. 3-1). SFIETIE, 1[EIHOHK T ORENE
AN L, 2 [BH LD K K 2 HEREAK DK ERTERE OF EI2 X - T, mE~0@K
e 2 FEE S E D2V HIfF T 5.

Conventional Surge flow
0m Irrigate at one time 100m 0m Irrigate Intermittently 100 m
> >

Infiltration loss: Large Infiltration loss: Small

Fig. 3-1 SFZO#E

Concept of SF irrigation

SF B K 2 RBVEDIRTIL [ L0oBE) & RSN L5 O @ El), [ HEZERA~O
ZEROE CiIAD ), [KOBFESIC K DREHEORD |, TEAKEDOFEE] &no7zllo
OYELRFEIZ L > TAE LT TS 3. SFIEIE, 1980 HREEL D 7 A U A RIETIA < i M
SND LRy, P TMmOENLEM L 2 o7, Horst IZXAUX, SF 1513 1970 R
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2, TAHY T TEHZE - BASH, YEFFROFALFARLT ARFZLZ ATBNTHEA
DRI LN, BIANERIIZES RNz ETHD . LnLAEns, 7AN
F AL ANTBNTS SFIEIC LD HiIAKDRITMHAES N TE Y, 7 = VI TOHEHITIT,
21 %D EIRDRBIE DTN D 9. SFIEITBOKFERE-C A &t~ I 22 ©
BORFETHLN, BSLGITHKESCAVT Z2RET D0LEND D (Fig. 3-2).

Cycle 1 L Cycle 2 -
Supply pipeline Supply pipeline
On cycle Off cycle Off cycle On cycle
{ ° ° ° ° . ‘ ° [y ) ° . 1 L |
Valve Valve
v v v v v y N

7)

Source: Grower’s Guide to Surge Flow Irrigation3’

Fig.3-2 SF iEDE A

Example of introducing SF

U ANRF AL DA MU TIE, SFIETREE L 72 5 FaKE R/ IV 7 OFEDEHE LV IR
ZHY, RICTHETELLLTHL 72V ANV EDZERAAENELS. ZoZhs, 7
NV ANVDBEM LG WFIEE T 5720, Fiic s K 7297 71Nz 2 L, fii5) SF
LaZER LR (LT, 5 SFik) (Fig3-3). 5 SF ikiL, SFIEOFIEAIENLDD, i
DTHFRL, BAHROMBII@E 4 BRI THAKT S SF 1%, 1 AFIRT 2
[E DA D T FIETH D P .
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Simplified Surge Flow

Divides the water supply into two phases at 1-day intervals

50 m 100 m
Om (25 m) (50 m)

15t supply (SF-1)

A4

27 supply (SF-2)

/ [ Infiltration of SF-1

21 [ Infiltration of SF-2

------- Irrigation requirement

ta
a
-’
-
-
-
-
-
—'—‘
-
-
-
-
L —-—

---. Infiltration of Conventional

Fig.3-3 5% SFIEDHE

Concept of Simplified SF irrigation

f§i% SF {EIZ X 2MMIIER 100 m ~Ofa/KIE, % 1 EfAK (SF-1) 128\ T, #l# o-
50m [X[H] A 18K L, BEMEKSENRZS 50m (28 L 72ip A TR K 24513 %, SF-1 12X 5%
K SEA 20 Boe iR E L7ctk (K3 H), %52 [Efa/K (SF-2) (2L - T, #if# 0-100
m X~k T 5 (Fig 3-3).

ZOfG SFik &, UARFALZ DT x)V AVEG~EA L, #SiKRES X O
MAR - MEEORFEIT 72,

32 HERAE

MRERIT, £9°, 2011 42 B [HICB VTS SFIEIC L DEIKIEERIEL, D
%, 2017 2 A EHITRWT, KERE~ORARE (Ls!) B LOWMEZMIEL 7.
RS O E % Fig. 3-4 IR

B 353 RVE K 460 m, ALY 1,020 m & AR T, AN KRS, FERNC HEK RS 23 B i S
NWTCTEY, EIrbAZm o THEMN T TS, REBRXIE B B3O MICERE L.
B 455 TlX, 2009 FIZ L—F =B ER3 7o, 2010 44 A6 9 HIZH#AE, 2010 4% 10 A
2B 2011 £F 6 I/ EZHE LT ad. BRIV ZIER (2011 47 H) 2L,
[ DL ABLILAK 1/800 Tl 7=,
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A S OREBRX L, LMo XE (PR 820m, FFLFI 330m) WICERE Lz, KEOHE
PN KR, dbds ZOPERNCHEKEE S S TR0, S B> THEEATT b
TWa. RBIE, 2017 FOMIEARERE (2017457 A) (2% L, O F-¥)AE 1/1000
ThoT.

Farm B Farm A

== [rrigation canal

Drainage canal ~<€—— Direction of irrigation

Source: Google ecarth

Fig. 3-4 FRERESZOBE

Overview of the experimental site

B 55 TlE, R 100 m DA 5 Az XRIZ, H1TiE (Control) I &L UML) SF LIS
ZiEARRBR & FEM L7-. WA~ AKIE, 7 =V AT K @ OB L RS, MSN
(ZHERR L7/ KB BAAAK L, TRAEDI 045 Ls! L7256 K H IR L7z, BBRTIE, m
iR &, AKE AT - IBERH], £ L C, K EZKDICRE L7z ZAHEICTERIIL 7.

A B TIE, MER 100m 35 LU 50m DA 3 A% 41T, 1HEITIERS KOS SFIEIC X
2 KB A FE i L7z, B ~OmAKIE, MARZFHES 572D TV Y R 7 (LGP20
- A, Leo Group, discharge rate 5.00 Ls )2 FHHWWCTRg/AK L7z, WRARIX, HY VR T 1THEMN
bgKk T 2 E 3 A (AR 1.70 Ls!) & 1A (AR 5.00 Ls!) (250175 2 & THl#&
L7z, RBRCIE, mERE &, K AERE 2 500 L, HEMEK S ITAS7KIRER & 0 B L7z,
2%, IR S0 m OMETOEAREBRIL, AR 1.70 Ls' 12 TEE L 7.
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HARBERTIE, maEER & H1Z, Control IZFHWT 1 [BIDFKG K THEEAK % WA K% D 100 m
IZECRESYE, TORRTHRAKZEIE L. 5 SF LTI, % 1 EF/K (SF-1) 12T
HAAE R D43 (25, 50 m) £ TR L, FEREKSENGAS 25 m 36 J 0850 m (ZEIE L 72 A
THAKEEI LTz, 2 2 [BfE/K (SF-2) 1%, SF-1 M5 T4, 20 - 24 R 2SRGHE L%
(BH) ICEM L, RIS RGO 50 m 3L 0100 m (28 L 2B TRk &
fFi L7z, 7235, 1EATIER KL OME G SFiE L bIT, WAKIIRO K4 AZEET, HEMK % @

RGOS E T F STz,

A HE AR L, makiR & b IR ok B X ORI BB O AR T3 L 7. #@/KaToD
WATH] (HZERIRTRB) & I@/KTRA 20 - 24 B 23080 L 7zmhf GREIRREE) (o~ VU Ay h& 7
(KA TR T 207K 2 HWTEKRMTHEAKL, #K#%E 60 475 FE CORFEREZFHH
L7z, FLEREAR CofERIE, EITYE, SF-1 BEXONSF-2 @ 25-50m, 50-100m XD
BERME L, WM TORMEILSF-2 D 0-25m, 0-50m XKEORBESRMEE L.
MR & B2, UL N7 27 ZICTHER L, MERILY AXF2Z 2 Thib — i 72 AbE
0.5m, A 04m & L7 REBRXOEE% Fig. 3-5 12/~ 7.

Farm B FarmA
10 m
x ./ 100 m )
I |
Control [
Simplified Surge Flow s
2L Conventional |
Simplified Surge Flow |+
I. B |
. 50 m
e
. [z
()
—| e
=10
8 gi
b
@] N
2
R=
wn
0.5m  04m
£F

Fig.3-5 BBIUVABGZIIH T HHBREDETE

Set up of test plots in Farm B and A
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AR T, EITEBXOS SF B X GKED K 21T H & & B2, iHiRE
KB L OUKERTE « IBEFRFED B IREBKEDOHEE 21T > 72,

IRBEAREOHEEIZIX, Kostiakov 2 (3-1) & /-,

D =ct! (3-1)

ZZ°C, D: W ¢ OFFFEIRAKGE (mm) , 4 : #REEFH (min) , ¢, n: Intake EHL
Thb.

WIT, WA HURIZ I T DMK OWOKRE I 2 HEE 3 572, AU TOREREK D F
R (LR, DKZRAERHE]) LiR%E - 1BE T2 E ToRfM (BUF, HRERMI) 2K
A22610m I L.

KR RTHERE ] OHEE IZIE, Ml & 3R Lo AR A (3-2) 9% Az,

t, = al® + bl (3-2)

ZIZTC, to: BEBE D \CHEREKRDSTE T 5 £ TORM (sec), 1: KOOSO (m), a

b: EMTHD.

K DR ERERICIX, 1E5 2 NHELNDN, 22T, EHRM»S FHRMCHhHT
I T o008 L, IBEFEFOHEEICIE, M ForT (3-3) 2H\z.
t,=el+f (3-3)

ZZT, b Fa/KBHAR D O BEREE 1 HUROREAKDNIRET D E TORH (sec), 1: KAMND
DIEHE, e, [T EETHD.

X (3-2), (3-3) IZX-oTHEESNDMAMASHA (1m HFE) TOWHKBIMARREHE & ik
HTREMDN G, HERK OBOKIFM A2 R L, 2O HRER 3-1) ZHWT 1m 47
D OREARGE (mm) ZHEMH L. BHXZ2X G3-4) 1TR7.

AWFRIZBNT, BEHE (BHENICHEKSTEKED S S, AOHENICE EF 5K
B DE|A : application efficiency) ZHatT HI12H7- 0, LEMAKEZBZ TGS KE
EIOKEE L, £70, FMATRELILKED S H, NEMKEZBEX TRE LICKE
EIREEIEE Lic, MERKET BEKSOMERN, SIEOREENA, £ LT, Aok
5 (EWMOARICHED Ky ) K E LTz,

TRy DIEE R DL K ORREE S, HIRTEIEFRE 10em & L, & (3-5) MW

T, BESDEDNK & (Total readily available moisture: TRAM) %5 H L7-.
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1
TRAM=(fC—ML)><DlS><C—p (3-5)

ZZTC, fo: BEAKE (pF1.8,cmiem™), M : AREMEKS S (pF3.0,cm’em™), Dy :
MR T JEE (mm), C,: IR TJE O HHEKSEEEISG TH D, 70ds, BELTD C, 3MRE
HECTRALE.
WIS, FLAER - PR OB LRI B W THAA TR RE ) —F o V7 HEHRE
(Leaching requirement: LR) 1%, X (3-6) XV & L7z 310,

EC

w

LIR=——"%
5EC, — EC,,

(3-6)

ZZT, LRV —F U JHERE, ECy: WK DBEZEE (Electric Conductivity), EC, :
MAEDWI S AE U\ & S D HEOBEBRAREE (Bafnhlitii) o ERE (dSm™) Th 5.
EC.13 FAO DJEHEME (7.7 dSm™) 2 MW7z,

3OV TRAM 3 X TOVLR OfEi G, MEHKE (Required water: RW) Z LA F DR (3-
7) KYEH L

_ TRAM

RW =
1-LR

(3-7)

B BB LA BIRICRIT D TRAM, EC,, LR, RW 7% Table 3-1 IR 7.

Table3-1 BB LU ABIBIZHI(+S TRAM, EC,, LR, RW

TRAM, EC,,, LR and RW in Farm B and A

TRAM ECw RW
Site LR
(mm) (dSm '1) (mm)
Farm B 20.5 1.20 0.032 21.2
Farm A 26.1 1.42 0.038 27.2
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3.3 #HR
331 WAEREE

B B LU A B COmBHEAKRER) L& DN BEREIRAKEZ Fig. 3-6 IIRT. 72k,
BAEIL 3 BIORBR TR/ ONTEROEHETHS.

Farm B Farm A
100

® SF-1 (dry soil) O SF-2 (wet soil) ® SF-1 (dry soil) O SF-2 (wet soil)

Cumulative Infiltration D (mm)

60 0 10 20 30 40 50 60
Elapsed time ¢ (min) Elapsed time ¢ (min)

*The error bars show the standard deviation

Fig.3-6 BBIUV ABZICEITHEREZAKE

Cumulative infiltration curve in Farm B and A

FLRCR BB O A DR & (SF-1) 1%, W35 B L0 % A DN KE L, 60 5% ORE
RiEAKEIE, EY% B T 294 mm, E A T84 mm Tholz. WHREOMMORE

(SF-2) 1%, WiM¥% L H12 SF-1 K0 HEd L, @3B T20.0mm, M A T27.9mm & 722
ofc. ZTOTEND, FHNEKIZK > THEDREMEITIRT L, ZOEIT, BEEDOR
WHBTRENWbDLEZZBND. £z, WERMED/ TV HF) SF-1 TR&EL, SF2 T
INENWZ E0D, BBMHEIZATRG LB TH-TH, FAHEKIZE-T, —HRIZIREME
HIRTSELZENHRDEBEZOLND.

HER R 2 L IZBElw o T b oiR AR Intake 7E44 & Basic intake rate (1) % Table
320 Y. WY E B, SF-2 @ L%, SF-1 D 1, D 50 %LL FIZE Tl L.
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Table 3-2 B H LU A BIZIZHE [+ 5 Intake F 2 & Basic intake rate  (75)

Intake constants ¢, n, and basic intake rate [, in Farm B and A

Site Treatment c n T
(mm)
Farm B SF-1 1.06 0.83 24.0
SF-2 1.20 0.71 11.5
Farm A SF-1 8.36 0.57 25.4
SF-2 2.60 0.59 9.5

332 KRR
AR BRI S5 (T 0 1T D Ho KRR (SF-1) & —#Z{ERAE (SF-2) kR T /K e Al Ry
(EWE/K St DR B B & PRl [H]) % Fig. 3-7 12"

Inflow rate 0.45 Ls™ Inflow rate 1.70 Ls™! Inflow rate 5.00 Ls™
8,000
® SF-1 OSF-2 @ SF-1 O SF-2-100 O SF-2-50 ® SF-1 OSF-2

@ D
~ 6,000
)
g /
T 4,000
: /}/ '
= /
=

b I 7 M

0 KM / . (M

100 0 20 40 60 80 100 0 20 40 60 80 100

Distance from inlet / (m) Distance from inlet / (m) Distance from inlet / (m)

Farm B Farm A Farm A
*The error bars show the standard deviation
Fig.3-7 BB LUV A BBIZH T 5K ERTERFH

Water advanced time by SF-1 and SF-2 at every 10 m in Farm B and A

AEATERE X, MAEBDBKE S RDITON, Fif SN OMHEMAFE D bhiz. HAEDN
REWE, KIZBWRHY, KEATEERENRKEIRDLbDLEZDND.

@355 B CTOHA D 0.45Ls™! HKERER TIE, FRTEKIZ K o TR S RTEEE 23 7]
ELU, 100m HR E TORERH A SF-1 (IB1T1E) @ 6,768 BoiZxt L, SF-2 (50 m % il
WAK) TIL 3,806 B L 700, FA/KIRERASK) 56 %I F CHME S aviz. B3 A O AR 1.70 Ls”
NZBW T H RO R S A, A 100 m HiSE TORZERE A SF-1 @ 3,289 FLIT%f

55



L, SE-2 TIL 1,431 B & 720, KKK 44 %I F T Sz, wifiE 50 m 265 &
L 72l KR T HIREEIS, 50m HiS E TORGERF A SF-1 O 1,299 #2i2xf L, SF-2 (25m
ZHANEAK) TIX 640 &0, KE/KFEEI2NK) 49 %2 F Clfs S vz,

SF-1 SF-2

Fig. 3-8 f8% SF i&IT & 5@KIKR

Water flow situation by the simplified SF

—7, % A CTHRAEE 5.00Ls' & L72i@AKeBR T, @A 100 m HiS E COFEREAKD
BIEREM 2% SF-1 @ 1,148 %t L, SF-2 TIL 930 B L 7e b, 81 %FE CORIFMEIZ &
F ol TAUE, AEDZ5.00 LsT TR B DEENDTR, SF-1 Th > THELFREH T 100
mHHAIZRETE L ENERELTEALND.

HERER A b LTRSS THE DL KR RTHER DO E £ % Table 3-3 127,

Table3-3 BH LIV ABBZIZHITHKEFEXDEH

Water advance constants a, b in Farm B and A

Site Inflow rate Length Treatment a b
@Ls™) (m)
Farm B 0.45 100 SF-1 0.0033 36.72
0.45 100 (wet 50) SF-2 0.0032 8.21
Farm A 1.70 100 SF-1 0.0013 19.88
1.70 100 (wet 50) SF-2 0.0007 8.63
1.70 50 (wet 25) SF-2 0.0022 7.67
5.00 100 SF-1 0.0004 7.23
5.00 100 (wet 50) SF-2 0.0004 5.51
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333 KBIREHKHE

B B IZBWTHIE Lz, S oK EIREREM % Fig. 3-7 12”7, R—D 77
Z TiAZ G L, RO AR 2 W ClKRBR 2 S L7z 2 & D, wi i O K e % (7]
—TholclZEZADND. LUK DL, 1BITIE, 5 SF ik L &I DK E IR ERFH
WCREBRANTYINRH LN, EEOBIHIZBNT, EEEICY—2 - il E &8T5
ZEIIIEFICREETH Y, BN O RETR R ARERIZ K D HEAKEDE N E5, N FR
ACEEREEZOND. KEIBERFFIZOWT, EITELMS SF & ICHERZITRD
IR Ted, FEMEIZER T D &, MAEE & IZK DD &K FUANZ 23T TR LR
DD DM A o o 72

10,000
® Conventional & SF-1 0OSF-2
8,000 T T
O
g\ 1
g 6,000 T
=
=
: T l it l [ [ .
‘@ A
§ 4,000 A T I g
[
& l A 0
2,000
1 |
0 1 1 1 1
0 20 40 60 80 100

Distance from inlet/ (m) n

Fig. 3-9 B EIZIZH 1T 5K E B EFFH

Water recession time in Farm B

334 HiKHE

BRI, AT RICIT 2R, ek, BAZER, £ LT, i SFiEO#EH
(2K DHEIKZNRZ Table3-4 (TR $. 20 &=, @ HRRITEKEIZ SO 5 LB KED
Bl L L, BKSIERIZ, 5 SFiEOwMMAIC X 51ETIE (Control) 206 DRV EE LTz,
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Table 3-4 BRAZRIZHITHE 5 SFEICKHHEHKMR

Water saving effect by simplified SF for each inflow rate

Required . Supplied  Application Water-
Inflow Irrigation time . .
Treat  Length  water water efficiency  saving
Site Slope ~ Tate ment RW] Ave (sec) [SW] m®) [RW/SW]  ratio”
@Ls™) (m)  (m’) SF-1 SF-2 Total Ave Std (%) (%)
Farm B 1/800  0.45 Control 100 191 6,768 0 6768 3.05 021 62.6 -
Simplified SF 100 191 2220 3806 6,026 271 1.19 70.5 111
FarmA  1/1000 1.70 Control 100 245 3,289 0 328 559 015 43.8 -
Simplified SF 100 245 1,236 1,431 2,667 453 039 54.1 19.0
Control 50 122 1,299 0 1,299 221 026 552 -
Simplified SF 50 1.22 374 640 1,014 172 0.10 70.9 222
1/1000  5.00 Control 100 245 1,148 0 1,148 574 048 4.7 -
Simplified SF 100 245 462 930 1,392 696 0.50 352 -21.3

“) Ratio of water-saving amount by Simplified SF to amount of supplied water by conventional over the same length of the furrow

AN 045Ls", 1.70Ls™ Ti, f#i5 SFIEIC K D2RDRBD b1, £nEi, £ 11.1%
&£ 19.0 %DOHEIRDEIG LN, 51T, AR 1.70 Ls' 2T, MEER % 50 m [ZFLHE
U7z W, HIKRSIRITH 222%ICF T E L7z, @AEIZONTY 7.9-15.7 %D SN H
vz, —J, WARS.00Ls! T, MENZ NI LG, BITIEBLOSF-1 ThoTh
AKERTHERE SR <, HERBEEI N E - 72 2 D, iS5 SF EIC X 2EIADRITE LN
T, MK EDK 213 %<0, BHNRBK 75 %E T T MR L kol

335 BRBEKEDHE

AR K ER R d K OVl KRR TR Do iRER LK BATER S, BIMARICKIT H1E
ITEB XU S SF EDRZEKELZHEE L7z, B B CHIE L7oKRIBERFFIC R E 723
TYXND-TZ LD, BEHRHTORZBKEZHEONRLET LI LEL, BRBKE
(m?) [ THEME AR WK 2 mEbE (0.4m) ZRICHEM L., BIRARICKIT 5REKED
/3 Aii & Fig. 3-10 (27”9,

ffi% SF IEICHIT iz KEIL, RTOMARL LUORBIERIZENTEITELY 4
NG L Ip oz, (5 SFIEORE KR, 0m R OKA) Zickic, FRicHEA L
XM OFKEETdH D 50m 38 LV 25 m HiUZ T TR Lz, KX Z @3 2 & Al
BNL, ok, 100 m HiS OKR) 1200 TETTIE L %I E TR L.
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Inflow rate 0.45 Ls!

Distance from inlet/ (m)

Inflow rate 5.00 Ls!

Distance from inlet/ (m)

0 50 100 O 25 50 75 100
’g 0 T T T T T T T T T T L
g . §
A 20 Feececcccecccccccccsqecccces Af’...... F Ill
= P ".
=] I | PP --ooo---o-vﬂo---ol---y “eccccccce
=] f ——’ [ 3
E Py - o=
k=
2 60 t L
£
=
£ L N
5 80 Control Control
- o= Simp!ified SF = e e Simplified SF
100 Farm B e+ e e+ Required water Farm A eeeeee Required water

Inflow rate 1.70 Ls™* Inflow rate 1.70 Ls™*

Distance from inlet/ (m) Distance from inlet/ (m)
_ 0 50 100 0 25 50
é 0 T T T T T T
= \
/A ’I,I s
£ UTRRRRTRIP-L A ¥Y Jus~ sl
E e
= 40 r
k=
@
>
E 60 -
=
=
2 <0 L
S Control Control-50m

= = = Simplified SF = = = Simplified SF-50m
100 Farm A ****** Required water Farm A eeeeee Required water
Fig. 3-10 EMBEHFOMEZHRIZHE T HBEEREKEDDf
Distribution of cumulative infiltration water during irrigation time
BMARIZI T HEITIER KO 5 SFIEOEEIR B /KEOHEEE & i 5 SFILIC L D12

K EDOHIERhE- % Table 3-5 IR T. 2 TODHE

AR 1.70 Ls™!
AR L7=%

nNofRk &Y,

£ 0.45 Ls™' |2 CHik[l] 100 m %38

\ZCEAfE] 100 m % 3@

BRI TR

K L7

%1%

%R BDOHIBEN R DG 5
AP BE36.2%, A

AN BIEWN 6.1 % & 72T,

AN ENE SN~ T, FEAE5.00 Ls!

213 %OHIBINENGE SN TWAD Z Enb, 5 SF oAz L g 0iR%

i Sh TWnWaboEEZXLND.
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Table 3-5 F/RMAZIZHITHEEH SFIEICEDREKEDHIBNR (HEE)

Reduction of infiltration water volume by simplified SF for each inflow rate (estimated)

Inflow Length Infiltration Reduction
Site Slope rate Treatment Avedepth  Volume effect
(Ls!) (m) (mm) (m’) (%)
Farm B 1/800 0.45 Control 100 28.5 1.14 -
Simplified SF 100 26.8 1.07 6.1
Farm A 1/1000 1.70 Control 100 58.0 232 -
Simp lified SF 100 37.0 1.48 36.2
Control 50 30.0 0.60 -
Simplified SF 50 22.5 0.45 25.0
1/1000 5.00 Control 100 31.8 1.27 -
Simp lified SF 100 25.0 1.00 21.3

34 FED

ARETIE, HIBAIZRAGKIC K > THEHIKZIRZ1G D SF IEOR R ETEN LoD, M) T
FAL L7725 SFIZ X DHI KR EZRGELT-. fii5 SF kL, HAKEL LT HRETT,
W OMMEMZ 1 AR T2 ENCS T TT O 2 0L M RS 2B Th 5.
BIGRBRDOFER, ZOffiS SFIETH->ThH, ME~DOIMABEDPEERZR 045Ls' & 1.70
Ls' Th 284, FiiEAK (SF-1) IZXk->T, MAEOREHEIRT &34 T, @it 100
m ~OEKT 11.1 - 19.0 %, WA 50 m ~Di#K T 22.2 % ORI FEEZFD Z LN T,
—75, WMHEASOFWAREN 5.00Ls! L L BETHD L&, FHEMKOKEHEZBENRHY, i
BRRBOBMM TH o TH, ERFF THORIICENZET 2 Z &b, fli5 SF IEIZ X DHIKD
REBFDZENTERMNoT. L LARR S, JAEN 5.00Ls! Th->ThH, Faf@EK (SF-
D IZ L DM OBREEDIK TFIFAELTNDE B O LB X b, IR T OREKEOHEE
TIL, 1EATIE (Control) &b, 213 %iRiBKEN D72 ool

LIED D, fii5 SF EITHERE - HEAME R0/ BRI 23 AR 443 72 BRFE i L MUtz Fo v T
b, BUROBMMEICZM TS ST TE 5720, HAR~ORYMHBOFE L LTH
e FIEC RV EEZBND. ETo, BEGOEEAL FDR0E 4 5Tl 2 FREuk i EYE
1% (SFI) &fii5 SF EAMARGDOEDLZ LT, SORHIEFAPENLIBDEZZ LS.
AEIOEKRERTIX, MH ORI RS SICLY, KEOREICH-ERAE L. 2
D7z, f#i5 SF B X DEUK R Z + I3 D10%, ¥ — 7R ikE o3& plio K 2 i B
ZIREICT DMABOFENLBELEZOND.
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F4E  [REARIERE (Skip Furrow Irrigation: SFI) 2Kk S &iKZHER

4.1 [REARERLE (Skip Furrow Irrigation: SFI) & (&

FAFIEIEIC B W CHI KD R DS HIRF CE 5 FIEE LT, kil L7z SF IEOMIZ, FRARIRE
W7 (Skip Furrow Irrigation: SFI) 23 %. SFIIE, T _XTO@MB TR, MEoBXIC
WM 5 FIETHDL Y.

Conventional SFI

Irrigate every other furrow

1A N2 N\ 3/ ; : N 2/
Salt inflow, infiltration loss: Large Salt inflow, infiltration loss: Small

Fig. 4-1 [REARERLE (SFI) OBI=

Concept of Skip Furrow Irrigation (SFI)

Bl 21X, @E OBFERE CILAEREDO 10 H#&IZEH No.l 705 No4 £ TORETOMAM %
WK B3, SFICIE, #F 5 A%ICHAR No.1 & No.3 ZiK L, #%FE 10 H#%IZ#AR No.2
& Nod #iEAT 5 (Fig.4-1). ZD X HIZ, SFLIEIEMNS 10 HHRICKBEOHERZIT 5 O
TIE7e <, #\FENG 5 HfER L, DRERTHEICEM T2 FIETHD 2. 2k, FAORES
OWFIEE L, BREAMBEREE O Z & % Alternate Furrow Irrigation (AFI) &I L TV 523,
AT, MHZOE>EIX LT (Skip) THEET 5 FIETH L Z & 926, Skip Furrow
Irrigation (SFI) & WO EKBEZMWDL Z & & LTz,

SFI DA, 1@H OWAHRERE L He, RIE HIEOMEE KIEICHAD T2 2 &b,
AEBEORB E THREZIHIT2RPWGTEL Y. F72, KEERBRLATWD
e, W O L D bIAWHEPICKEZ T2 2 L8 TE L . a6, RETHHEIC
W > TN D 2 LD, HEMERICENA DL T-HETH, TOKSERFET L Z
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EMTED M,

SFI O 1T & o THEREK B3 KIEIZIA T2 7o), (F~ DR RE S 11573, John
HIX, YA LI SFI @A L, DT 72T 20-50 %O FEKDREBHGLNIZZ L
EWAELTWD Y. Yvan b, KEHEICSFIZwEA L, KERBUEL T, 50 %0
HiAKDENFONT-Z EE2MEL TS 4. F£72, Khan HIE, /NF A AW THTE
FEEZ SFI 2 L, 72080 TR 40 %D FEi KRR DS D 2 & 23 LT s 49,
7235, Mitchell &%, ~8—I > MISFIZWH L, BIfE/RREUINEE L TK 58 %D HiKah %
WoToZ LaWMELTNDD, SFI OR/EE LT, KEPRDRWNTZOITHERE R 2 22
T2 2L, BB ORME & Vo T EENRBBEITRD 2 EE2BIT TN D Y. U ANRKE
A B AAZEBNTIE, Horst HAHRIEREFIC SFI 2 L, #7280 THI 29 % DKz 5
WFOLNTZZ EEHRE LT D 39,

AWFFETIX, SFI 7 ARXFZZ L O7 o)V A VEG~HEH L, AT & [R5 o8k
MENRGELNDNERIET 2 L & BT, SFIOMEMAIC X 28NOHE Sy O#) & 280 L.

42 HEBRAE

AR IT A BGOIANZIBN T, 2014 5225 2015 4 & 2017 FOMAERRTREIZE
i L7z, 2014 45 & 2015 FORERTIX, SFLEOmHIC X 2 HiKR & IS~ DR % EE
L, 2017 fEOFRBRTIE, SFIIEDMETIC X DMANO TGy OB = 28153 LT,

2014 25 2015 FOEGHERIL, A BESOIANIRK NS EIZHIT T, FT7 7 ZIZTHL
& 0.5 m, WAMHIIE 0.4 m OMAZER L, WM 44K, LEESOm (3.6 mX50m, 180 m?) DK
BRIX 25 E L=, slBRIXI% 2 4LBE (Control & SFI) 3 KD AR 6 X & L7z (Figd-2).

2014 427 A 22 B & 2015 4R 6 H 27 HIZ, BESNO/NKEED HIETTEE (Control) & SFI
(Z& o THEEL, /K DIZERE L7- A HE CHEREK B2 JE L7z, 2014 49 1 20 H & 2015
9 A 20 HICHAEDOIEFEZITY, MERKO L, i, TmISEE LZFRAX (iE
18m, £ 1.1m, 1.98m?) IZHBW\TC, MEREANELZ.
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Details of plot Plot layout

Rectangular weir

I F 1
|
. | Control
I I | Control
|
Quadrat |
1.8 m | Control
BN
1

! 50 m

Jeue)) uOnESLI]

1.1m

Fig. 4-2 HBREODRE (2014 - 2015 )

Set up of test plot (2014 - 2015)

% O SFI CIE, #EMEICEKT 2l a2 AN 2 5 (2 B FRAFHEREE, Alternate Skip
mmwh@mmuwn)t@,%1@@H?m®ﬁw,%2@%&?@@5%%@%?6
ZEIZRY, P RITHESPEBLTCLE . 2O L) RS OB E 20T 5
WK DA A [EE (6 E WAL, Fixed Skip Furrow Irrigation: FSFI) L, # % 9°[H
CHAPOHEEMT 5 HENRAENEEZE 2 BD. £ 2T, 2017 FOESHER TiX, FSFI O
MIZ X 2N O L 55 0B & 20429 5 72 %, 181715 (Control), ASFI, FSFI @i H (Fig.
4-3) MO MNOIES b Z Bl LT,

1. Control 2. ASFI 3. FSFI
0 5m 04m 1%t irrigation: Irrigate right side furrow Fixing Irrigation furrow

2 jrrigation: Irrigate left side furrow

Fig. 4-3 2017 FDEIZRERICH (T 5B T NE

Irrigation treatment of field test in 2017
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BRI, A BSOS EIZMT T T 7 ZI2TEAlE 0.5m, #AMIE 0.4 m O %
AL, M1 ARLEE 2 A (E 1.3 m), R4 m ORBRX (52 m?) ZRE L. T
7V U AR 7 (LGP 20-A, Leo Group, discharge rate 5.00 Ls™) 12 T17V, HEREAK 1%, RIIWP
DHELES % 100 mm % FEHEZ, EFIIE0.52m?, ASFI 3 X UNFSFIIZIE, Control M4y & 72
% 0.26m* & L7=. Devkota H{Z JauE, HEEEIZHED HEE OB XX, RO EE XD b
E15em FETORBHETREINWEDZ L2254, g 10om £ TO HHEE S O@) & %48
BYHI Ll L. BT, EMORIRICIOLY, £, TROES 0, 1, 5, 10em XV
HeL, st KOBEA 1:112T EC ZMIE L7z, MAEICRIIFER X 2RO E &4
HIE U7z, BBRKIE 3 B3 IE D AEF9 X L Lz (Figd-4).

4.0m
 ———

1.3m || No.1 Control [«

Soil sampling point

No.2 ASFI |«

Plot layout No.4 Control [+

No.5 ASFI [+

No.7 Control |«

No.8 ASFI |«

Fig. 4-4 FERE®DERTE (2017 £F)
Set up of test plot (2017)

AN OG5y 8%, FRERHEECHIE L7z ECry D EAL Y 72 0 D4 & (mg em™) ZHH
LC, &FIEOBMAICE I E OB X Z i Uiz, ZHIBKOERE (gL 1, #HS
N RRER OBESASEE (dSm?) LBRLTHY, ERETOMEHRNS, CaCL DY
A, kK TEREND.

¢ = 042301184 (4-1)

ZIT, o RHWEOERE (gL , o: BXEEE (dSm') THD.
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EClih, o 4-1) X THIRE (gL") AL, BN fiRENS, TR
(4-2) ZHWT, BARES7Z o pEeRH L.

M ;44

0,=c (4-2)

ZZT, O HALARTEYS 720 @ CaCl, OFE & (mgem™), ¢ iRHEIROERE (gL ,
Maaa MAT=ZRZBKOER (g), V: THEOKERE (em’) THS.

43 #@R
43.1 EiIKMRELBERE~DEZE

2014 A3 LUV 2015 FEORBR THF H A7, Control & SFIIZISIT 2 HERIAK & & ffEIL & %
Fig. 4-5 12779, VEM/KEIT, Control & H~ SFI DG AAMEL 220, 2014 4E, 2015 Ei2B 0
T, TNEH, 52.9 %3 LT 42.9 %D EKRG DTz, MEINEIT, 2014 FI2B 0T,
Control &Y & SFI D573 21.5 %@ < 72V, 2015 1% Control &V & SFI D J5 8 8.7 %fE\>
fER & 7p Tz, 2014 FEORAEIL RIS B S ALY, HHKSy - Y8078 & OREREN 72 B3R
PTG, FEAECBIERZ: & OE RIEE b INEICHEL R L TWD L Bbhs.

A I8l, SFI % 7 = )b A VIS U 7RG, RIEZRBIIERD b holz 2 Lk,
AHEYTHIZENTS SFLICK DR BHFONDI D EEZIHND.

Irrigation water amount (mm) Cotton yeild (ton ha™)
140 4
B Control B SFI B Control BSFI
120 I [
100 3
80
2
60
40 1
20
0 0
2014 2015 2014 2015

*The error bars show the standard deviation

Fig. 4-5 XBERHB IV SFIIZHITZEBKE LEBIERE

Irrigation water amount and cotton yield under Control and SFI
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Irrigation test Yield survey

Fig. 4-6 EIHHERDINR
Situation of field test (2014-2015)

Wiz, R CH LT —Z 0 bHEE L AER L ONE AR % Table4-1 (27, &4
FHKE (m®) 1%, Table3-2 IZ/RL7ZRW (27.2mm) ZHWT, 8B | K~DOXEHKE
R, FOMEIEKBEOARS 2R U CHEB L.

Table 4-1 RAZE L ERARNE

Inflow rate and application efficiency

Supplied
Required Ave Ave water Application Water-
. Length water Inflow Irrigation [SW] efficiency  saving
Site Slope Year [RW] Treatment time . 3) [RW/SW]  ratio”
m
(m) m?) (Ls?)  (sec)  Ave Std (%) (%)
2014 50 4.90 Control 7.16 2,900 204 25 24.0 -
50 3.81 SFI 4.51 2,200 9.6 2.0 39.7 .
Axmedov 1/1000 : 529
50 4.90 Control 6.65 2,480 163 1.1 30.1 -
50 3.81 SFI 5.37 1,740 93 1.7 41.0 429

ARHRBR T, RBRX OK DB\ T =AM Tt &% HIE L, £ D%, Control Tl 4 A&,
SFI TlL 2 ROMMIZHEA L. 207w, RBRXA~DOFARIEER 2T 1 R ~O
ANEEIDBREL ooTz., 2O, SFIEOMEMMAIZ L > TR 42.9-529% &9, K&k
AR ENEE SN, EHZEIT 8.9-15.7 NREDKFEITEE -7,
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432 EEREARZRZE (FSFI) OBAIC & 2HMADIED 8

2017 AEDMLFRERTIZ, 7 A 11 B & 7 H 24 BICH#EM AT, HEEEUX7H 11 R GF
| EEERT), 7 A 14 8 G5 1 M%), 7H 24 B (82 EEMATD) £ LCT7H27H (B
2 [EIFEMERL) (CFEME L7z, BRER L 72 13 CHIE L7z EC 2 HHEH L7z, Control 12515 %
WAPN DY 53 43A4R % Fig. 4-7 IR

Distance from center of ridge (cm)

Depth from center of ridge (cm)

0 18
CaCl, (mgem?)

Fig. 4-7 WBREICE T HEBRARDIED D

Salt distribution before and after irrigation under Control

Control Ti&, FAMHA DA 2 EKT D76, HEMEITHE NP I E L, 52 [
W%, AR ROFIEERICH S BERE LT-. RIZ, ASFI 3 X OV FSFIIZE T AN Oy
/yAii % Fig. 4-8, Fig. 4-9 (T~
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Distance from center of ridge (cm)

Depth from center of ridge (cm)

Fig. 4-8 ASFLIZH T HEBATEDIES 7

Salt distribution before and after irrigation under ASFI

Distance from center of ridge (cm)

e 1% irrigation

s
-15 -0 -5 a kil 10 15 -15 =10 ] [} 5 10 15

Depth from center of ridge (cm)

=15 -10 =0 L] ] 10 15 -5 -10 -5 0 5 10 15

0
CaCl, (mgem)

Fig. 4-9 FSFIIZH T HE BB DENS S

Salt distribution before and after irrigation under FSFI

ASFI TIE, 5 1 B TR OBB 28K L2 2 &b, BEgE, oMo 2
WCBENL-. LavL, &2 BIEEICRBWT, mAERIOBAR Z @K L7-7=9I12, oL [NIC
BEN LTS, BE, MMOARI~BEI L, = OFE, 451X Control & [FREIZEA T g |24

FEL7z. —J5, FSFI TiE, & 1 [Hl3 KO 2 BREMEIC W C, mARlomE Z K L7z Z
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&b, Mo IEkE L TR~ OB L, 252 BERER, HWoXmoE N ER L.
VL EDFERIG, KT DM ZEET 5 FSFI (2K > TN O ASI ORI 127 L

HMENDIRP DL BDLEERZLND.
2017 42 9 A 11 BIZ, #AEOINEFEZITY, MERKEROMEREZNE Lz, [EH

T ORER % Fig. 4-10 (1277

4

3
g I
- 1
N 2
=
L
>~

1

0

Control ASFI FSFI

*The error bars show the standard deviation

Fig. 4-10 XfBBEX, ASFI, SFIIZHITS5INE (2017)

Cotton yield under Control, ASFI, FSFI (2017)

ASFI 33 L OVFSFI 21X, Control (0.52m?) D4y D/KE (0.26 m*) (& CHEREL 7273, ##
TEUL I, Control & kX, ASFI T#J 13 %, FSFI THJ 11 %DJDICHE E ~72. ZORE,
HAKESH 720 OULE %~ $ KA PENE (Water productivity) 1%, Control @ 1,397 g m™ (2%
L, ASFI, FSFI X, =1 Zih, 2,441 gm?3, 2492 gm? L R& <MLL,

LbEMS, SFIOwEHT 5 Z & TR S0 %DHEIKNAIRETH W, KAEEEELKE L\ LS
LRV TE S, £, WK ZEE L (FSFD, M5 2 @A T e & Al 4 U
T LT, HEESVPREYIC R ETERELRB XA LD 5.
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44 FEH

ARETIE, BBOE 2B XICHEAKT HZ L THIANREEZMS SFI 0w MIC X 5 EiKH T
EARABI B~ DA FREE L7z, G@H, SFI IXHEMEIS@KT D2 AR Z 508, K
BT, KT DA AN TICEET S FSFL 25 L, BN o HE I KIT TR
BZOWTHRFEL 2.

mpfm

BB ORGSR, JATHFSE & [ABRIC SFI O FHIZ & o C, MFEIRE D KIE 2B %
FUZ 42.9-529 %D FI KD REHGDL Z LN TE Tz, 2O &b, SFI Hfi% SF Ik & Ak

(ZHEWE - 7Kt 3% S0 /K B BRI A3 AR 43 22 B FE i L HIIRIZ 350 C, BRIR o ik [T HERE L 22l
THEGICHEMNTE L Z b, HIARSORYMHBOFE L LTHRRFIEIRVED L
BEAHND. E£72, SFI b5 SFIEREGOL VAL LMAEDED LT, SHRHHEIK
WHIFRFCEL LEZDBND.

FSFI O XV, s O B33 Xl O R ~BET 5 2 L AR TE 7.
ORI, TR BRI RIT TR E AR TE SRS D, F, TR
L7¥a5y % 55 6 Tk % Dehydration IEIZ THIRAIZI Y BR< 2 &N TEIUE, V—F
VTR RN ERIERIRIC R VS b DB HND.

LU, SFIOEMICH=0, THAR OB &5 BN TOMZREERECTLE
D72, ZOVEERDOHEIMDMEIENE KA~ T FEE & 72 5 et 5 5.
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¥5E 5 SFiE& SFIDHAEHEIZKBEH KSR

INET, MAREVEMOKEIZX > THikEZX 55 SF #5& SFI &, EEEIZT A_F R
2D T )V A VG ~EH L, EOMBEBRIEL T 72, ZORRE, fi5 SFIETHR 11.1

-22.2%, SFI THJ42.9-52.9 %DEiKNENBD ST,
T, ZOSTEO0OFEEMAEDED Z LI DMHEREEBET S,

5.1 HERAE
B RRER X, 2012 457 AIC Y B OMMAIRE RS L2, Y BSIZEER 480 m, M

LI 340m TH Y, HEMIZ=Z 7 U — FOFKEARE SN TWD. [#{I5ORME & Rl

PKBPEH SN TEY, BEOPRICHIKENH L (Fig. 5-1)

| 340 m

—
Q!
=
(3]
o
Q
-
O
~
Q
=
()
(@)

i

<«—— Direction of irrigation

Drainage canal
Source: Google earth

s [rrigation canal

Fig. 5-1 HEREBESZOME (Y BEE)

Overview of the experimental site (Y farm)

BSRERIL, Y ESOBEEETITY 28 &L, RBREWBETO 2012 £0 3 A1Z 1/1000 D
AL —Y =B b2 FEE L. FD%, b7 7 ZICTHME 0.5m, #AMIE 0.4m THAZ

R L, 201244 A X 0 fRIEREs 2 BHaG L7z,
REBRXKIL, ;B KO 8 A (I8 7.2m), ER 100m & L, OETTIE (Control), @SFI,
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@ fiti% SF ik, @SFI L5 SFILED 4 WP 3 fAE, AFF 12 Ka € Liz. HEITMSPIC
FRIE L7/ K L0 Abos DRSNS TRAK L7z, RBRIK AR~ /K B 13 DY HE CHllE
L, KEAEA~OHERKEIL =AETHE L. SBRTHE, ke & BBz 5k

MO EREZRE L, WAKRFICA LI 3 AROEARM & %K /& R REf 2 & L7z,

Rectangular weir
Triangular weir
oy F-T-4 oy
— n 7 n
<
= o ) o
S % ,:‘15) (L}-‘) Q % é’ g
) o] F ) =) E = || o o
: (- (e e E
S = 2 g b= 32 = 2| § -
£ 3 3
5] é‘ o E- = g =
o @ 8 AR nl| 8
— Lol —
=) = =
7% 7 n
7.2m

Fig. 5-2 HEREODOETE (Y BiH)

Set up of test plots (Y farm)

W, ARG, MR ORI A BT 572018, K L 72wk o MRl O mAR &
WKkd 5. LavL, SFI ZiH L7cys X, 38K 2 W R D AR D A R T R AR T
EFThD. ZOZ D, ARBRTIE, #EKEARH O WA O 2 #EK U722 W56 O R
FHRGME L, SFLEEHRFOIRERME L L.

BHERLIRIZ 31T DK AL, B3 EBLOHE 4 B TR FIELFREKRTH LN, K
R CTOMAKIFILED X A I 2 70%, FEFAKOKZEH 100m (ZE)# L2 R R Tt/ <, 100m
HEARIZF 1T DREWEK DAREDN LEAKRICEGZE LR A TEILT 22 & L. ok,
5y SFIEIZHIT 25 1 [FEME T, EKSSROFRH (50 m #i5) ZPAZEET, HEREAKDK
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B 50 m MBI U 72K CTRaAK 215 1R LU, #EEKZ 50 m LIRS E Tt T S d 7.
FHI3EDORX (3-5) - 3-7) EHWTEM L=, Y ERBIZEIT D TRAM, EC,, LR, RW %
Table 5-1 |27,

Table 5-1 Y BEIZIZH 1T % TRAM, EC,, LR, RW

TRAM, EC,,, LR and RW in Farm Y

TRAM ECw RW
Site LR
(mm) (dSm™) (mm)
Farm Y 37.9 1.20 0.032 39.2

52 #ER
521 WRHREE

A HE KRR 1T 2012 42 7 H IS0 L 7= ok aa il oo Wi o #A ) 2 #EK L 72356 (Control)
EWEK U2 o 72354 (SFD) OFERIR AKE % Fig. 5-2 (TR 7. 7235, Bl 3 [0
THLNIREROFHMETH .

Flooding both side of furrow (Control) No flooding both side of furrow (SFI)

~
(=]

® SF-1 (dry soil) © SF-2 (wet soil) ® SFI (dry soil) o SFI (wet soil)

(=)
(=]

W
(e}
H

N
[}
a
H
H

‘a
\

[TT

—_
(=]

Cumulative Infiltration D (mm)
(o8
[
I

(=]

0 10 20 30 40 50 60 0 10 20 30 40 50 60

Elapsed time ¢ (min) Elapsed time ¢ (min)

*The error bars show the standard deviation

Fig. 5-3 YEIFICHETHBEIAKE

Cumulative infiltration curve in Farm'Y
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HEBRIREEIZ 31T 2 60 Ayl o mAfEiRiE & (SF-1) 1%, Control T 49.7 mm, SFI T 56.2mm
TH Y, SFIORGBUENKE -7, WEREBIZET 2 60 srFOmHREE (SF-2) |
Wb, Control T25.5mm, SFI T303mm &7¢Y, SFI D&M K& 2v-72. Control,
SFI & $1Z, FRTEAKIZ Ko TR ORZEMED KIEIZHA LTH Y, Control T 49 %, SFI
T 46 %l LTz, WIERE R %2 b LB AT T D722 AU Intake %X & Basic Intake
rate (I,) % Table5-2 (Z/”9. WiZeff & H1C SF-2 O I, 1%, SF-1 O I, D 50%FLEE (2 F T
L7z.

Table 5-2 Y BB (ZH T 5 Intake FFEL & Basic intake rate (1)

Intake constants ¢, n, and basic intake rate I, in Farm 'Y

Site Treatment c n fo
(mm)

Control SF-1 7.46 0.46 9.5

SF-2 4.36 0.43 4.1

SFI SF-1 9.28 0.44 9.8

SF-2 4.90 0.44 5.2

522 JKBRTERME

AR HTER L, AFBRIX 3 AT 3 KEDOREZITY, FHEMLI THE I RDT —4
15 L L2 b, RRBRTIE, BSNO/NNKEE L DK LZIZD, mi~DOARE
WARTYIRPECT. 202 &b, 9 KON, MAREDIITW 3 KROTF—X ZHhiH LTk
Wra1to 7. BRERALERIZ 31T 5 KR RTERE] % Fig.5-4 127,

100 m F£ TORIERFFEMETTIE T1,892 8, SFIT 1783 M &R0, TOEE, 1097 L
ENThHoT=. —J7, fii% SFiEL SFI+f#i5 SF LD SF-2 TiX, £nZh, 1,057 #, 1,062
&2, FKREK 56 %ICETHEM SN, Z0Z &nb, ARBRICBWTH, Fai
HKIZ X B AR RTHESREE DA ERRDBFE D b,

a(.
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Control SF1

2000
1500 T T
= 1000 T—1 T
=
3]
&
=
500 ¥
0 1 1 1 1 1 1 1 1
0 20 40 60 80 100 o 20 40 60 80 100
Simplified SF SFI+Simplified SF
2000
e SF-1 oSF-2 ® SF-1 oSF-2
= 1500
3
£ _
)
= 1000 = =
5
&
=
500
0 © L L L L [c; 1 1 1 1
0 20 40 60 80 100 o 20 40 60 80 100
Distance from inlet/ (m) Distance from inlet/ (m)

*The error bars show the standard deviation

Fig. 5-4 REBWEIZH T 5K TERRE

Water advanced time under each irrigation treatment

HEMRRAZ S L IZER O CTHE LN, BRI T 5K ERTEXDEE % Table

5-3 |\ TR
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Table 5-3 £EMMEBIZEITHKERERXDEL

Water advance constants a, b under each irrigation treatment

Inflow rate Length

Treatment a b
(Ls™) (m)
Control 1.80 100 - 0.0007 11.83
SFI 1.80 100 - 0.0006 13.17
Simplified SF 1.31 100 SF-1 0.0006 12.68
1.48 100 (wet 50) SF-2 0.0002 8.44
SFI+Simplified SF 1.43 100 SF-1 0.0005 11.62
1.43 100 (wet 50) SF-2 0.0003 7.94

523 EiKHR

FEWALERIZ 3T, lREREBR TS O 7= e [, EIEK &, 1EATEE (Control) (5%t
THEIKRE, £ LT, LEHKENGEH L72EHZN3 % Table 5-4 IZ79. B HKE
(m*) 1%, Table5-1 127" L7 RW (39.2mm) % HWC, A | KA~DONBEHKELZ KD,
Z OEICE AR O AL A T U CRIILT.

Table 5-4 KEMNIBIZH(TDHEKHE

Water-saving effect by each treatment

Inflow  Required Irrigation time Supplied  Appplication Water-saving
rate water Ave water efficiency ratio
Treatment 1 3 3 o 0
(Ls™) (m’) (sec) (m’) (%) (%)
Furrow Plot SF-1 SF-2 Total Furrow Plot Furrow Plot Furrow Plot
Control 1.79 352 28.19 1,892 0 1,892 364 29.15 967 96.7 - -
SFI 1.82 548 2192 1,783 0 1,783 355 14.19 1545 1545 27 513
Simplified SF 1.40 352 2819 692 1,057 1,749 3.01 2411 1169 1169 173 173

SFI+Simplified SF 143 548 2192 648 1,062 1,710 3.16 1265 1733 1733 132 56.6

HiZAKZNRIL SFI K TR <, SFI &fii%) SFiEE OMAGOER TR EWMERLE ST,
—J7, WAL SFI X T 150 %% B2 TH 0, LEAKENKIEIZHLE TE TG
REipote. 54 BEOMKETIE, SFI OBEMITHE D RIERBINITEED HiLigno7eny,
FARKBEDORBICEDWINY A7 03HDHbDEEZ LD, 5 SF EE, ARBRIZBWT
173 %OHFANENGE B2, WAL 1169 %E 720, NEHAKENSHKETE T

WA WFER & 7o Tz,
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b

Fig. 5-5 BEIHFHBROKR (2012)
Situation of field test (2012)

524 ZBEKEDHTE

WA BR S KONl AKRBR T bz, @B EKRATEX) S, SR ICBT
DU R DR B AK BEEHEE LT, RGAKEIE, KK 2 A Mg 2 IR L
2. BREMAAIRIZ BT B FEKE L ZOHERNR A Table 5-5, KRERAIRIZ 11T 512FK

w D34 % Fig. 5-6 IR 7.

Table 5-5 FEFNE(CE T 5 REKEDHIBEINR

Reduction of infiltration water volume by each irrigation treatment

Inflow Length Infiltration Reduction
eng
Ti t effect
reatment Stope rate Ave depth Volume A
@s’) (m) (mm) (m’) (%)
Control 1.79 100 28.0 1.12 -
SFI 1.82 100 30.5 1.22 -8.9
. 1/1000
Simplified SF 1.40 100 23.0 0.92 17.9
SFI+Simplified SF 1.43 100 27.0 1.08 3.6
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Control SFI

Distance from inlet/ (m) Distance from inlet/ (m)

0 50 100 0 50 100
0 T T T T T T T T T T T T T T

20

40

Cumulative infiltration D (mm)

o s Required water| [ ~  eeeese Required water
Simplified SF SFI+Simplified SF
Distance from inlet/ (m) Distance from inlet/ (m)
0 50 100 0 50 100

0 T T T T T T T T T T T T T T
Q
g 20 r -
=
<
&
g
=
E 40 [Feerensenenrentetcntiacitcntiactintancnens Leeooespfeceecaccscascsecsecaccscascscncecs
=
E
=
E
@)

6o L e Requiredwater [ |  eeesee Required water

Fig. 5-6 #ERBRHPOMRBEZHRICE T IBREREKEDS M

Distribution of cumulative infiltration water during irrigation time

FERIRE K EITIEITE (Control) & kb, SFI TIL 8.9 %ML, 5 SFILTIX 17.9%
HIl S 7z, SFI Lfii5 SF L& DMAGHOETIE, BAVOIEMAPHESNDIEL Y,
Control & T 3.6 %l S L7z, 2O Z &b, SFLIX, MO E SBEIZHEMT 572
W, WEFITHEPOKELZHOE 20, BAKT DM ~OFEMAKENZ 725720, KA
DIRBEENZL Db DEELDLND. —J5, fli5 SFiETIE, FANEKIZ L > THAH DR
FEDRKPESICE TR T 2720, BKREORBKENPIMHI TELLEZ6ND.
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53 F&H

AETIE, 5 SF ik L SFI OMBA DRI K DT E L2 HEE LT, BSRABRORMKE,
SFI T 51.3%, f#i% SF 5T 17.3%, SFI &f#i5 SF 5T 56.6 %D EI/KZRIFFH, SFI &
fii%h SF DA E DI L DEKDEP b RELS o7z,

—J7, TRAM 7 bR L7z b BEHIK Bk 2 %= Cix, TSFLJ, [fii5 SF i) %
L C ISFI+f#i% SF L] IZHBW\T, #HMEN 100 %Z 2 TH Y, LEAKENHHE S
NTWRWFER & 2p o 72, R SFIEA X T, M@HZEN 150 %a B2 kY, LEH
KELV R0 D7 iRk E E Ip oo, RRERIE, 2 4 = Tl 725 RER &
FARI A~ DHEREK B 2 AR BB L, A RIGIZ B W T BUKIRICEE LR T, 00
AR ZAFIE L2 2 & 23, BN 100 %E2 R T LE2HRE L Bbnd., 2oz d
6, SFIZEMIC LY, RERERRDG DI, KAEEMENRR LT 2505, BEMKED
A SR WHREMERN S D 72D, BINY AV ICHETOMENRD L.

RFHKBEOHEE TIE, [SFI) OREKENKE <, HITiE (Control) X0 b HINT 54k
Re&ipod-. If#i5 SFI & [SFI+f#i5 SF k] TIX, FANEKIZ X DmERE O 2~ A
BNCHER L, fli%h SF CId, 122K 803 17.9 %M S 4, SFI A3 H L 7= [SFI+ i %) SF k)
IZBWNTH 3.6 %DHIEN ARG L.

PLEDOFER G, #HikzhRiL [SFI+f#5 SFik] xbm<, REKELIH SN D &
E2HND0, HRKEORRIZE DB Y 27 B8d 5 7=, [SFI+{ii5 SF k) %M
LHECIE, EOAEBRGIZIS T T, WE, BMOEREZITI LERH L LBbhs.
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%6ZFE Dehydration ;& & SFI & DS HIZ & HERiE

6.1 Dehydration % & [

B4 ETHRRCLBY, MEEOESEITUICHEL, WAKT D& EiET 5 FSFI
1%, HEEE Sy Al (B2 ORI LT IR TE 5. L LR2S S, FSFI
WX o T EFRCESZMAEICENRC 72 & LT, il IR U720 2800 Bz
FAUX, BE, BOoBNELEICR-TLESRNLHD.

FOMR « PR O BRBERAF 275 LT, REICEBMLCE S 2 RS FEL LT, %
WO HEZE LT [Dehydration 5] 238 % V. Dehydration ¥5(%, #2/8HE K & 72 K5 1%
PEZ & 2 TR O EABE 2R L CRES 2 F1ETh 5. Dehydration 512 X 2 BRIES
B TOLEBY THD. OFET, H—BMeEOBEKEDRE W — b & HERE I
RTD., QV— FRETEAEIMBEDL L, BE LAICL o TR LM cB#H+ 5. v
— b EE T EF UIEiRITK OZFIZIE, Hoa R iHE L Tifii L T, @% D,
it L7e i 2 G Lic s — 2V RS 2 &I k> THESZRET S (Fig. 6-1).

Utilizing the capillary rise of the
soil solution, salt accumulates on
the collecting cloth »

Strong evaporation in arid area

4 4

.4/ Collecting cloth laid on soil surface

Fig. 6-1 Dehydration ;D=

Concept of Dehydration method

UANRF AL T, THETIERIRRIEFEE LT, £50) —F o 72 %L
T&. LOLARRS, MR CIRERE O KOMBRAEL <, 7=, RIMNHHS
N EMEHE K DBERRE L 72> T D 2. Z o Z L)%, Dehydration 1T A% 2
ZAATBNT, AR FEICR DG D RN S .
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U—F 7 TiE, #RECL > TEGICEZEDOKEZHAKIE, #KICK > THEBELZ
W5y & T HICIRE SE THIKE~BRET 2 D TH 5753, Dehydration iEITDEOKE > —
b, LT, HEEREHIEORE 2ABBOAZIEN LT, BEENORET 2 FIETHD.

Dehydration 15 & U —F > 7 O#E& % Fig.6-2 IZR7.

Put the cloth
Trrigation Remove cloth
Accumulate w1th salinit

on the cloth

Dehydration
method
Salt accumulation

Supply water

— —_
Leaching
method

v vV
E—

Drain Remove salinity

Source: Comparative Study on New Desalination Method (Dehydration) by Evaporative Force and Leaching Methodm)

Fig. 6-2 Dehydration j&& ) —F > J DR

Concept of Dehydration method and Leaching

AWFFETIX, iR Dehydration V£IZ K 2 BREEMERE 2 B NAREBR THER T2 & & b1T, EER
DIEPFZ T, Dehydration ¥ & FSFI & QAR DI X D BRIGERNE A KFE L T-.

6.2 HEAE
Dehydration /512 £ 2 BRIEVERE A fRGET 2 H AR TO=ENGER &, Dehydration £ & FSFI &
DA EDEIC L DBREDRAE RIS 2 7 A_F 2 & o CORBGHER % F i L7-.
HLPRHUI CIE, K& RARFHAOHEEIC £ 2 TIE Sy o 2 B RE T RE WD &)
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b, BNREBRTIX, REHSEZMMMELEZT 2 VAVBOMES T A (N 5.0cm, SME 6.0
em) ZMAWTHEMT 22L& L. BRI T AIRENHIHEE 0.50 cm £TIE, & 0.25
em DH T Lz 2, RS 0.50 cm 75 2.00 em £ TIE, &S 0.50 cm O T A% 3,
£2.00 cm 25 11.00 em £ T, #E 1.00 em OF 7 A 9 HZEEL, GitmS% 11 cm
E L7, RBR T LD Fig. 6-3 127,

AE 500 cm 4+ 6.00 cm

—————————————— (025 cm
025 cm

Total
11.00 cm 1.00 cm

1.00 cm

Fig. 6-3 ERRBAT7VUILAS L

Acrylic column for laboratory test

BRI, OTEED A (Control), @EBEDAKMA (F> 7 X 10%, E 4 0.5 mm: D-b)
\Z & % Dehydration 15, =L C, @QHBO=F HHB2 /N L — 2R84 (B S 1.0 mm:
D-w) 2 X % Dehydration 50 3 JLEE L U7z, BR¥ERERCHW /%A % Fig. 6-4 (2R 7.
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BOoKMAM (V> 7 F 10 %) BHEO2=F H B2 L — 2R AR

Fig. 6-4 &M

Collecting cloth

AT, 20179 AICT ARF AL O LE Y TN I Y3y MHIRIZ TERELL
To BHE%, JKEKIC T EBAIROESUREE D 0.50 dSm™ LA TFIZR D5 T LI D%
R L. BT L5~OTHEOFBEELE L, ABSGCHAILZRELE (RS 10cm £7T)
DR IREE 137 gem™ ER% L Uiz, BEOFLEE, b7 A2 BEXUZEE 4.00 dSm™! H b
AV LIKER (0.015 mol CaCly) & ANV ZRITIR L, 24 ReffE LT F A &0 BE
figfl S 72, Dehydration i TIXEE R ORI, EAE 5.0 cm O IO L 72t fm & &
i EBICEAET DX I HEk L (Fig. 6-5).

Fig. 6-5 FEEfMOKR

Situation of capillary saturation

83



EBERMOTE T, EiiE 25°CICHRE L2 FEEBREIC TR A £ L7-. BRIERERT
X, W7 L%\ LRE (=72 K74, FX-3000i) (Z#E L, 10 53fEIC 5,760 27 (4 H
M) OBEEZAEZBI L7z, SIS, R EEoHIR % 25°CIciiRF 75729, RKifit
BEIZHEER U7 BVEBX & 7 7 20 B 10 em IZRRE Lo feokss (Y VU, 27Uy 7 I 4 R
777 100W) ZiREREEAE (7 AU 2, TR-KN-T) (286t L, iR RIS U Ciotas
o DR 21T o7, Eiz, RIS MBEEMZRESE 572D, T 2AlE)S 30 cm
DB EBE (V2 U %7 F A, USB i JE% USB-TOY93BK) Za%iE L, EEZ1T > 7.

Fig. 6-6 BRIGEHEBRDIKIR

Situation of salt removal test

4 HEIOBHEEBBUINTE T LIk, 77 &AL, SO RS I OHEMZ E—I—
IR L TEAREBRUDEEZJE L2, HEOBRUSEE T 12 BHIETHEL, i
AT LB O 100 5 OB K TR L CUE Lz, EXEEEORNE, FhiEmAlE
LUs#iRE (HORIBA, LAQUAtwin-EC-33B) % U 7=,

B CHE L7 EClo b, B4 ETRLIZUTO (4-1) XEHWT, BHERD
HWIRE (gL ZHEH LK.

¢ = 0.42301184 (4-1)

ZIT, o BRHBKOWIRE (gL , o: EXREEE (ASm!) THD.

X 4-1) THONHRIRE LMZ TR KEND, BEOHEyELZF L L, WEAMIC
HERELEYEDN, D7 LAOHEE 10ecm £ TOESBEICEDDEGZRIERE Lz, B
FIITFEROX (6-1) ICEVHEHL, SHEMICE HREEL LB LT,
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D, = <£> x 100 (6-1)
C

ZIT, Ds:BRHEER (%), C:fEMOESE (ng), C: 77 2E2EOHESE (ng)
Th5.

[ 5 aBR 1%, 2017 £R12 A B35 IZ 3BV THAERES I IZ 9206 L, Dehydration # & FSFI & @
MAE DRI X DBRESE A RAE LT (Fig.6-7). AL, BEOKMEAM (B> 7 X 105,
2 &9 0.5 mm: Black) #fE/H L7~

Evaporation

.
., ®

Salinity move to collecting Salinity move to side of ridge by FSFI
cloth by capillary rising

Fig. 6-7 Dehydration % & FSFI Dfi#AEHEIZ K ZREDHS

Concept of salt removal by combination of Dehydration method and FSFI

BRI, A BSHOAMIZH S FEIZHT T T 7 ZIZTHE 0.5m, #HE 0.4 m D%
WAL, A1 AREEE 2R (IF 1.3m), LR 4.0m ORERIX (5.2m?) ZaRE Liz. i

(Black) (%, 103 m, BZ4.0miZh >y b L CMAOLAMIZHER L, #MERTZIZH 5.0 om
DU Tl B> CTHEL L 7. BRER L 723440 1R 0 100 50K TR L TEC %
HIE L7z, BT, #EMORI#RICImOLf, 72, hROES 0, 1, 5, 10em KV HERL, i
H A EE L KDIRE 1S TEC Z27E L7c. #EEIX T v U 7R > 7 (LGP 20-A, Leo Group,
discharge rate 5.00 Ls™!) (ZTITVy, #EBE/KEIX, RIWP B3HELET 5 100 mm % HHEIZ 0.26
m’ & L7z, BBRIKIE 1 U 3 KAE D A5 3 #BRIX & L7z (Fig. 6-8).

85



Collecting cloth and soil sampling point Plot layout

4.0 m

4_
1.3 m ||Dehydration +FSFI

Cut the collecting

cloth 5 cm square Dehy dration +FSFI [

Dehydration +FSFI [

Fig. 6-8 Dehydration SERX DEXE (2017 &)

Set up of Dehydration test (2017)

RPN L B, B6R7 BCEMD, 3 (4-1) &V TEIHEROEIEE (L)
BEHL, KARBETROEMEMNOERE FEoR (6-1) LV, ES 10em £THOE
BT 31T B IR R 2 BN LTz,

63 fER
6.3.1 ERNHER

PriEaiRge, 2 0BRHLIT 45 %L Eb DR E 0.25 cm £ TORM HEICER L.
BRIEEIE, D-b T224% (20.4-252%), D-w T16.7% (14.8-19.9%) &720, B AKH
A AN O BRI ERE 2R L7z,

Wi, KJBOY 5y G % Fig 6-9 IZ/R$. Control (X, D-b<°D-w &, EE 0.50 cm,
1.00 cm OO EENE L, Z< OESBREIZEEL TS, Db X D-w ITEHEIC
EHUEE B EMICETBRENT 5720, K LEoE SRR, K< RoltbD b
EZbND. LTeh > T, Dehydration EOBHIZ LY, —EORESHRIZHGLATND S
D LEbns.
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Cloth

Depth (cm)

0.25
0.50
1.00
1.50
2.00
3.00
4.00
5.00
6.00
7.00
8.00
9.00

10.00

mControl EDbH m®mD-w

0 20 40 60 80 100 120 140 160
Salt content (mg)

Fig. 6-9 BUEBIZHETEEBOENESE

Salt content of each layer under each treatment

WIZ, SBECHIE LR E KR % Fig 6-10 1IR79. (AREEKRIT, HE LZEaKE
WCHEOREEE (REE 137 gem™) 2R CCRHE L. 7ok, AEFREDOKREEE K
KONHIE, Control T 45.6%, D-b T44.4%, D-w T445% ThHo7-.

Depth (cm)

10

—e—Control —— D-b —— D-w

4 8 12 16 20

Volumetric water content (%)

Fig. 6-10 FWEBIZE T HEBOARIEEKE

Volumetric water content of each layer under each treatment
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{RFEE K #1L, Control & i L C D-b, D-w 3@ > 722 & 25, Dehydration 75 Tk
THMEMPERT D L, v VFHRMNEL, HEESOREZMETIbOLEZ LN
5. ZOMEITD-w TRbENoT.

4 HOBEEBWHOHEM Lz, FABICKIT 2EEAKE (mm) % Fig6-11 [ZR7.

50

Control D-b =——D-w

30

20

10

Cunulative evaporation (mm)

0 12 24 36 48 60 72 84 96
Elapse time (hr)
Fig. 6-11 BUEBIZHITIEERKE

Cumulative evaporation in each treatment

4 HEOREHEZFE &I Control BN H %<, IKIZD-b, LT, D-w B b2 &b,
Dehydration 15D N 9 fiEAT ORI L - T, LS OZEBERIH STV D.

VI EDRERD G, D-w OFREZNRMENER & LT, s - dk e E S, 2858 2 4l
LTSI EREZLND. LALARL, D-wiTEN A FIRERLTND I LMD
KECBIGICHEA T 2 & & O (BEF, #EBHEE) 258 LT, MEZEZRELTY
SRERHS.

6.3.2 EFHER

ek ClX, 2017457 H 11 BIZE 1 BIERE, 7 A 24 BIZE 2 [BEM ATV, fHEA
BLO+HEIZ7H11H, 7TH14H, 7TH24H, £L7TC, 7H27 BHIZERLLT-.
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Collecting cloth Dehydration + FSFI

Fig. 6-12 &M L EIHFHER (Dehydration %) DIKIR

Collecting cloth and situation of field test (Dehydration)

BRI L7l OO EC LV EIH L, BREROZE(L%E Fig. 6-13 IZR- 7.

8.0
B Before first irrigation
® After first irrigation
B Before second irrigation
6.0 T
_ B After second irrigation
s
-8
e
; 4.0
e
5
n
2.0

Plot No. 1 Plot No. 2 Plot No. 3 Ave

Fig. 6-13 BRIEFEDZEIL

Change in salt removal ratio

551 EEE ORI, 3L A AN EEL, PlotNo.2 [IZBWT, 5 1 EHEERTL Y
0.6 % EF LI=7Z T Tholz. &2 IR, Plot No. 3 DA TERIEEMN 6.4 %IZET
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EHU, %2 BREMATE © 5.8%M E L7z, L L7ad s, BNEERCH L 72 BRIESR 22.4 %
IV, PRVEWRERE ko7, DR E LT, BERFFHICHEMICE 2 KB <,
AT & TR OBEEMEDPHERTE TR, MRBEOEHEMK TH 722 &
RENZEZOND. 5l E#HiE, Dehydration {EDBMEHNZ (AT, BEkEiDE « W, & EUA
Hil%, xR EIT> TS RERD 5.

64 FEO

AT T, ENHBRIZI\ T Dehydration 15T X 2 FRIEMEREZ WRGE L, BSRER T,
Dehydration 74 & FSFI & OFAG ORI K 5 BRI R 2 WHRGE L.

U ANRF 2L D TR VT BNREBRORE R, Dehydration 512 X A BREHRIL, Bk
fafi (D-b) T 224 % (204 -252 %), AVZ=F HTD 2 L— ARG A (D-w) T
16.7% (14.8-19.9%) L7820, mWEREMEREZ R Lz, £7o, THEREICHEET 2 MEmm
X, R T 2 vV TFORE G RICT DO LEX BN, 4 AR OERIEE KD Control (1
HEOR) LHA_TEL 2otz ZOFERE) 5, Dehydration ¥ % i B2 Y JE L HUC 8 ©
L, AFHRBREERCR b0 EEZ BT,

Loy, BAOAMAIC LD Dehydration 5 & FSFI & A/ bW - B RABR TIX, 6
2 [EEER% O 1 BUAE Sy DAHEAM DO 0 B L, ZOROBRERIZ64%THY, =N
AERD 224% L0 R VIRWEERTH -7 HIFF LIZBREZIV RS Do - ERF &
LT, BGRIFICHIEANICE A 2K <, iR & 138 & OBBEMED R TE T )
S22 &, BEBEOEMPHB ChoTeZ R ENRZEXLND.

A METHE, BAOKEAM (177X 10%) Offikix, m* 2470500 [, ha %47
DHIS00 T EBRBETHD. 2D, KK T =)V A )LD B4 12 Dehydration 140 H
w5 Z LITHERTIE 0.

UL £ S, Dehydration D EMbA B T121%, T8 L OBEEOMLR, Bk & 4
M, WS O, WEMOBFAMREZHmETL, BAMRRZEHTRER LT D
OO MAPNETH 5.
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F1E HRELIIAITT R Ov TEREXRZDEH)

7.1 EERBIGEVEAERRERE

JEMOKPET BT, AEREBLS CIRIER SN DR OMRA KO TV D, Fn
[ D AR PERFFERAG R 7D (LT, FEARGEHE) ([23RW\WTh TAEBINEE T HiE %
WRINNTRERS D7D OWFZERASE | DSiBERE L L TEMT b TWnd. S6IT, &
ARFHENZIE TEOMERBE N EERG N LRI NoTo b DI TE Y, AEBLGD=—
R JN D R EE O KA DY, b o LAFSEBHRIC S T & DA RE T R & %D
BRATFEOLN TS EH Y, MR 2 FPEBL DT D MEMEEFH STV 5.

AT T, VARFAZ L OREFEZTD 7 o)V AVPED ARG WHIFTH D Z LI
5% YT, fii5 SF 14, SFI, = L C, Dehydration 5O R EZH LML TE. Lo,
WHEPRFER R DR R Z XY, #HRFELZRBT DL, ZNLOEE T = /L AVITH
L, WAVERIZIT BB ETHS.

B =5 0 B O [ BE A B C OIS ENIREMAY 72 1 > R TIE, dbEo N2 v 7B W
T, BEBG TR I L O KAKHI 3N ¥ v 7T REFE RS (Punjab Agricultural
University: PAU) Z#HDICHERINTEY, 4 FEEOREBIZKELHRL WD, A%E
TIE, 2013 FICHEfE L7 A > RTOFAEE FEIZ, PAU BEE L TV DA FEBIG ISR
BAFS &M AR 2 08T L, 7 ARF R X AR D4R FEIC AT 20 Az et 5.

72 AV FEMEOME

A2 NIEET7 VTIALE L, RS 7 ALoE L fE 328,726 T ha (2016) & A 2 fif
DAH 1,339,180 T A (2017) ZH 42 ™. 4 H GDP [FHFE 720 2,726,322 57 KL
(2018) EMRFEHEN O IE LW, 1 AM72Y GDP I1£2,016 K/ (2018) LK<, R
B2 ACEES>TVD. 1 H 1.9 RARIMTELTRREOHRIL 212 % (2011) TH
D7, K2 BANERREICH L LBEZHND.

A 2RI 1947 FEAZA F U A BN L, 1960 FEE 05 O/ Z b & Uiz [RkOHd |
2L - T 1970 FERICBBOBEBEER L. ZTO%LENTFEEM - T AEEHERF L T
W5, B AL 169,463 T ha (2016) TELEMEEOK 52 %&E O TEY, BERADZ
899,379 T A (2017) THAADKI 67 %IlZb K5 ™. 4 H GDP 25 2 EHEMMOEIS
1359 15.4 % (2016) THDHH, BMAO DK 47 % (2014) MPEEIZHEFELTEBY ™, KK
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LT, BEAHE R A RBIBUC T 2 KRERBRE L o TS,

AV ROBEBEITTLA—VIEFELTEY, 7-9 BIZA ¥ FEN DR Z AT T A
— U DNVEMBERED 80%%2 7256 LTS, ZOFVA—2OMZEE S Y 7 (Kharif) 2,
ZOREOEMTE Y ZEE WD T AFFIERE A= 0720, 10 AFAND 12
HIZDTF TrHA > Richeniliz b7267. ZORZEE2 7 (Rab) Z&, ZOMICLHE
HFE 7 etEewns ™ ) 7K, #fE, S—AIvy b, TEFNE, vRAX—

R7p ERREE SN TN S.

73 AVFRIZBIT5EEMR

AV RIZBITDKE - GEL B OIEESIF TCOMERRIL, 1 v FESEENFIEER
%> (Indian Council of Agricultural Research: ICAR) 7235 L C\ 5. ICAR 1%, 1929 &2/
EAREMRHEBRETOMMBE LTRSS, (v RELICHET 5 97 OWF%ET & 53
DEERTFZETELTND 7O ICAR IFBUMHERI & LT, REBIRICH > CRENIEE L
B4 5 LRARFICEL « HBEICHNZENTVD.

ICAR 1L, EHET HWFFerE R R G & > % — (Agricultural Technology Information
Centre, LLF TATIC] &\ 9) ZBLE L, [Hr LW ALfE - pidh - Bfffoodgdt), Thidy -t
D, TREBRORL) Lo L BEBINE Y — v 22 K58 KON Tt
NIRRT D RHI AL L T\ D. F72, 41V FaToRNHIRICITRER Y & —
(Kirish Vigyan Kendras & FEHIN TS, LR, KVK) % 607 @EAThdiE L, AEPEBS 2
BT, BONIMREEOTIND, REAHERE T~ LFFl S 7o Bt o0 2 04 FRAF
EVIT 2 DIRHIZ 8 LT\ D, —F7, BE T, HMEK 2,400 425, 34, 90 [
EESNHEF - AFFEELB LT, Kmifiz G0 2RELTFIC OV TONHEEZIT-
TW5. Zoft, BEefaftr, BYRE RERF~OESMINRLEEIToTND.
IO DIEENTIMZ ICAR IE, A v F4at, M, #HIXOF L~ TEMICHIZEE, &
KB, BENEI SHRLRMEL, IEE L EEPAGE - JRTE 552k T o,

i

/

74 IR x TEREKZ (Panjab Agricultural University: PAU)

A v NAEEICALE T 280 P v 7N (Fig. 7-1) 1%, INHERERA > REEOK 1.5 %L/
SN LT, A2 RRROIEWERERDON, /INED 19.6%, KD 10.9%, HHIED
129 %% AFET HIRENEINTHE 7). 2D L5727, Ny TN TOFAERDEDIC
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X, BEOBER - BEEFEFBIZT 4 — RNy I/ TELH7 Ty b7 r— L& L T
72 PAU OEBRBAKEV. 1960 4, 7o X T =02 RIIZA > RCRYIOBEERFL LT
G.B.Pant BRI KENZNL S, PAUI, ZOD 24F%D 1962 FRIZNVT 4 7 FIZERNL &
iz, Mg, A ¥ RIZEA B BREARICHE LATHER, NPy 7INE, PAUDRTID
T, WERRIEE I X o CRAEMREOG AR L, TDO%, REWDO—KAFEMH
Lilpoi.

FIH=REY

FUETY - ZaT IS
EIBE R

J

0

sooer—Imm\.

AR
o
7\\\xu5>n

Fig. 7-1 /X2 P v TMDEE

Location of Punjab region

7.4.1 PAU O FEAEH

PAU IZR T DHFFERTEIE, HRE, BRLEHE LD LR-TERY, TFHE) & 71
— RNy 7| PRV IESN DA L 72> T D, PAU TORFFERRRIL, £ TOHEMHI
) 2205, I TARREND &, wIC TOMERHBZ B RO ICBWTRAR
Al AT 5. O ZBBEOFM CARNE SRR, AEEBRS A~ OIS RGE
END. AL R, FE, O ZESOE) 25210, BAMENRS bR
ZONTIE T@FEMMEEZR R ICBWTREANMMEST XEERNE I DOFEEELZT 5.
FBEOMR, HRTREBRLE L RESINDI L, V=2 vayTEZBLT, TONEDR
EREICHASND. Z0%, T REIC X D BEFHPRLER & Vo 7o KISFE N TTb .
ZID D KIEE) TA U7 RE b OEEX, MR OMMIEMICETT7 4 — 1
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Ny 7 S, B, ALY r—IC X 55Hl - BEEDMTONDS. 2O X 51, 4 EIZE DA
CAEPEBIGNODT 4 — RNy 730 IRSND Z LT, WIIEACR AN EBLY 1 LT
firicttBsh .

e
T
DERPI I
T

OFEEHES B4 0 Sl
T I
B TEDRET
T -

CHIZEHIE S L 0 5T [ L e AV ]
TV

@ERILEELOHEE
r 3

EREEDT—H 39T
v
iR

v

B DEE

Directorate of Extension Education” ) 5 & #H {ERK

Fig. 7-2 PAU [ZE T 2 EREAFAH

Research and development system at PAU

742 PAU D& R K

PAU [3M « H X BURF &84 L, RPN RIS ERE S AL E 1T WV TRk & 7o & -
HEEEZB IR TS, ERIEECIE, HICERZEABifE - pish - Hilile & a{miEd
LOTERL, BEDNEONE « FtEz +75IZ8 gL, BH CHETELLOICRDET
FHIEL TR, XIEh - ZWMABEEH L T 5. PAU O K - HEME O Fig. 7-3 |12
AT BIFRO TICHIZE R, Sk - BHEBE, FHRPEESHL, Bk - BEHEOT
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(2K - E LA O TR BENNTND . 2 2T, PAU O% K - BEEHICE N T,
FRICEBEREE 272 LT\ 5 ATIC, KVK, E¥EMiEY—E A (Farm Advisory Service
Scheme: FASS), E#EPF4L (Institute of Agriculture), ZZfiitE > ¥ —DOIEEIRNEIZ DN T

IS5,

(1) (4)
B 8D Se f Pt e s
Bt 52— ERE - o h— mtz3—

(ATIC) SRR (KVKs)

EMR ;“’,%%(2135552 FMXR EMR
H—EX
(FASS)
é%lzé Directorate of Extension Education” 7> & & & 1ERL

Fig. 7-3 PAUIZHBITEER - ZHEHEDERK

Composition of extension and education departments at PAU

(1) BEEHEIEwE 2 — (ATIC)

PAU %, ICAR DBURIZ X » TRFHICHE SN ATIC I2BWT, RESINHFHRY—
A DO—thYEEM (Single Window Delivery System) #4T7-> T\ 5. £9°, ATIC [ZiFH LW
fnfE, R, BHRAZe EEE O RFEHAH Y, WOTHLELO® D EENEATE HEREE
PR SNTWD. PAUICKAUE, 22 CORGEL @ U TAEMIDEOE A RE DM T—
RIS o T D e ThHD. £z, ATIC I, RFTOEEIRCEERE LT - TE
D, BENEBINEFOBREFRICT 7 EAT LML TS, 51T, ATICIZ
FEESG N EE T D BBEAXHE T 2720 TEWRZEiET ARE S TWD. B4, 10,000
AU B OBEZAMBEICHHN, TOWN, £ 2,500 AXNEERICHEY Y > 7 V& RS Ll
EZITTWD. £/, PAUZHMTERVWEZDOLLOOMHKEBEAbRE SN TN D, Y
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ZWHT TII RPN TOBENM A, EEICHBEREC TS HE TORELIT>TEBY,
ZORERER EXERDILS A SN TS, Eiz, WPBWHTICHE SR EERYT
ORECRE OEEIL PAU OMZERFEICT 4 — KNy 7 STV 5D, TR b OIEEIT, 5%
RDHI2 53 PAU ORFZER IR L UFAEIC L E L ORI 2 6726 L T2 (Fig. 7-4).

Bl ==

K
« BB, S TODEH
s ERBEA~NDRIGER
- ER-REFR

FHE
- EBHE
c BREDXR

PAU
cBWBENLDT1—kN\vD
« -ITHEYIREER
o BT D AR5

Directorate of Extension Education” 77> b & 1EK

Fig. 7-4 HEYIBEFA L - o9 Flft

Benefits of plant diagnostics section

PLED XS ICEBEFENERY— A2~k 352 LT, AR To SR Gt
] L THEHRORME] 2EHLTCWAHZ NG, ARTH, BEEHINERY—E 2D
B - —fbizash E B s.

(2) REMHEY—E X (FASS)

FASS (%, WFFEBAFERMR DORE 72 e &7 — KN 7 & HEYIZ 1962 FE B E - 7L
VLA TEH S, FASS 1T PAU N TiE/Ae < /30 P % 7N O HIKIZ 11 5T G LWTEX
IEBR<) BRE SN TS (Fig. 7-5). FASS TIIN « MIKERF & U7 A LB, #HELE
TAREEANOFER, HIX, MTOWHERITTOI TS, Zhb %8 U THFERUR O FERME
(CHBEL R W BREWMEIZ L, PAU DBIERFICT 1 — Ry 7 LTW05. £z, BE
OB b2 BRI AR S K OEEBSG~ORFER BB L T\ D, Toftl, #£5
R, A4, PAU MBI ORI 21T > T D,
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B UNIVERSITY HEADQUARTER
@ FASS, A KVK

Source: Directorate of Extension Education””

Fig. 7-5 /8> x TMIZH 1+ % FASS & KVK DFRE ST

Location of FASS and KVK in Punjab region

WFFEBHE 2 R PEBLG ST D 12X, BIRRSE Lo U A pEBS COR Y AN EE
ThHh, ARRSY AXRF AKX T FASS OREZARTEENIZ R & Bbh 5.

(3) BEEHMAL (Institute of Agriculture)

PAU I%, BFZERA%E & BEEZBSERIEL LT, BEBB I OS2 EERFAEL LT
LESTTND. ZRETDRECENT, 5%, Z<OEKE LBINEPLEICR->T
K DEDTHMG, BEEMER COEMFOBRC N ZHENTW D, BEHMZ T
RERRICEDMMESE AL Lz 2 B0 a— 2R8I TR Y, 84 30 ARE
MAFLTWD. £, 1| FHOERTa—2bH 5. FEATEREE3HEE L L
T, M HIXKBUFRRMEER S THEREL TV 5.

(4) BE¥ERFY % — (KVK)

RV ¥ 7N ICAR OB & LT, KVK 28 15 &1 (Fig. 7-5) % @& SN TH Y, PAU
LEEE LT IEEI M TN T WA, KVK TlE, PAU 26 IRiE SN A48 OB S 23 F i
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B2 VT, KRR (FE L FEE) RHEZIT> TWD. F7z, KVK TR O
EITINA, WA FF 2B LM 2 e RICFT G M B4 B & U2 e HE ©17
STWD. TORNEIE, HE - EREHORKE L, GBI, Bbk, W, W, iR
2L, BREORFEREZIEICESD. SHIZ, §3TOKVK 12X, PAUREER ST
LRERERIZ B S (Scientific Advisory Committee) 23X E SV TRV, 42 1], EEHRY T
OB EBRFOBERLT —~ L LEESHE L, BFRLOMNGE L ZRICETDTND.

(5) &k & —

PAU WAL v Z — T, WFEH & RFE & OXEE - ZRitoetEx RS, 7Lre -2
VARERREEEFEEORITPTOA TN, TLETIERFTORERREEZD 30 HnF
FL2NE 4 B ENTEY, 7 VF TIIEFOEMICHEMZRNEIES 2 M58 1 BBk
SNTWD. EEEREDL, 8%, B3, RERWEAR EOSERHIEME, EEHY TORE
EXRREL D ELDIbo, BREMEE (ATES RENBITSATWD. £, ZThbo
JREFWMZ DT CD bEAA SN TND.

INETITHA Lz S B TOFEEOM, PAUIX 1967 LV, £ < DEZENE H Kisan
Melas (Farmer’s Fairs) %4 2 [EIBAfE L TV 5. Kisan Melas TiX, PAU 72> H1E B 5~
W HEERGET 5L, HEBEROE EIZET 2B AR ThI TN 5.

74 FED

PAU DOHFFERIYE T, R - ERIZREHEIIN A EEBR GO D7 4 — F/3y 7 3k
VIREND Z &b, MATHIEE DN EERY 2 BT DA L 22> T D, B RARH
IZBWTIE, BEHMERY — B 20—tk KL D3Eo R IEHILA & A B C 0 J2H
S U 7oA I K0, AR FE AN S E A ARSI TV D, &5
(2, PAU (TN - HIXBUF L BBICEET 52 LT, Z<OF v U RV TRE L RGHIZY
v 7 LRI #ERF LT\ 5 (Fig. 7-6).
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'J‘|‘| IBUT"T . =
BESELE LR -HEEE ) HEEER
0 v
[ ER-HAERITE ] TREMEE
v
v )\ v WEEITE
Kig AREFFHEER | E Sl
BRA | a—Far—5— | £ro—
(KVK)
R ARETE

BEHEI
1ERt 52—
(ATIC)
- 3G
HRTLRF | YRAOZEEL
%&E_J T-IERITE

B == HutsiEAZE R

= X MR

1

Directorate of Extension Education’ 7> & 2% 1k
Fig. 7-6 BREDOXIEE - KiRDORE

The path of dialogue and exchanges with farmers

ZOZENG, W AEBRGIZEOT 512 RS RIEWwEA ), [HMeiE
fliH ) B XY TR 223 « 28060 IS8 D & & B ICHITERR%E & AEFEBE 2 B < AM O
BILETENEE L EZ LD, ZNET, BADOEREMFEICENTY, EEREO=—
RIZHAS Wbk A ERIFZE S THON CE TR Y, B¥E - A5 LRI A
HECUL, B e R W, 3 K - MR 2 B D72 T RN Y —R— R 2R E L,
BAtRE & OXtEE - R A RED DAL THOI TN D.

AR, BAE, 7ARFE R AT B ZR2E NN B 503, ARFETHHT L7z PAU
DEFNISEBIZ /D55 L Bond. 7 AR AL AN KFHRRIIFE L2V, 7ok
AL EBEHECBfRT S WCA X° BISA X° HGME 36 5. 2D OBIN % &7 > N OHff%E
HERE & U, EPEHLS ORREIYR, 7 = L AANLD T 4 — RNy 7% {kGEH e k75 -
A A MR D IRH AR T E UL, HAREEOFEBICREIFET L LEDND.
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F8E MR

HEMR - Rz O PR E T, RO KERIC L AHBEERN/AE T TEY, B¥EL
PEICER B A KT LTS, AIFFETIE, BHRE MO BENERIESHO—BR & LTk
FEANZHR D LD D XRTH D Z & 2 BB, MEREZ W R+ 2 2 LIZ L D= X oo THi
Kl BEO BRE] 27 AR AL O7 2V A VB TRE LT,

MR 72246 K1 K » TEIAKIRE#5 59— 7 17— (Surge Flow) #EEE (SFiE) OF|
KRG Loo, WD TFE(L L7z Tfi% SFik) 25X L. fis SFikiX, W& O
WEMZ 1 HERC2EIZHT 526D THY, EOHIKNEZBEGHEBRIC TRIELZ. £0D
FER, AR~ OFAREDELER 72 045 Ls! & 1.70 Ls Th 53546, Fan@EAK (SF-1) |
o> T, BEORBEMEET &R ET, 8 100 m ~OJ@/K T 11 - 19 %, #AH 50 m ~
DIEKT 2% D ARNEEGFD Z ENTET. —J5, ME~DOFAEN 5.00Ls! &L &ET
boHEE, BEKOKEREIZENRH Y, HEREOMHE Th > T, FRFH TR

IZEIE L7272, fii5 SFIEIC K DEiKRNENG LR -7z, L, WAED 5.00Ls
'ChHhoThH, FapEAK (SF-1) IZK DM OREHEOK TIFAELTNDHDEZZ B,
FEWERE [ h D12 K | OHEE T, 12E/KEDMEITIE (Control) & -, 21 %HITE S 4L7z.

AT ON & D36 EUTIE/K T 2 WREAFIVERE (SFI) O FiKzhH & MifEI &~ D 528 4 [ il R
ICCHREEL 72, 7o, KT Dk Z2 AFVR 2 TICEE T 2 EE R FERE (FSFI) 258k
PO T T RIE T RS MRAE L7z, £ OfE R, JeATHIZE & [k SFI O L - T
MRAEUL B DK & 72 lirb & 07712 43 - 53 %D EIKRZ R AR 7-. F£7=, FSFIO@EHIZ LY,
AN O T A3 XAl ORE~BE T 5 Z L 2R L.

ffi% SFiL & SFIOEMIZ X 2FKRPGONTZZ &b, SR LHKEX D720
ffi% SF ik & SFI & OMAE DI L DR 2 F5ER THREE L 72, T ORI, SFI T
51%, f#i% SFET 17%, SFI &ffi5 SFIET 5T%DHKMNRB GOz, LirL, SFIIZ
REREKRDEPFONLD, HEAKENMGE SRV AEEER & 5. RIBKEDOHEE
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HE

BARERE

TR OB D iR %W % 227y, A PEMED B O HEREEE 313 i R O BB e IR R X
<HBRLTEY, SHVEEREREZMILOLEZLND. LML, ZELOEWVEE
EPED T2 OI\ZHEE NS W ZH T do H WM « PRz R CIE, N e /K EHEZ 2R & U
HERC L D HEBDEITL TR Y, BEAEICERELRITL TS, KR, #E - 5k
KRR E BN A4 7 B R EHUK CORENRRKE S, ZOMERBH L 2> T 5.
TIRMHESER O A BRE, KD D O LR RIRERECHER R BICHE D # T K
MO LERTHL. Lied-> T, HEHEROBRBICIIEK SHRIBIETHD. 2T
¥ 7 T RS KOV & D B KOHE K D3R E K OWHR ORI K D Hk M R I
BRI RTH DD, MERRFOUHIRE, 2 LT, BAROHMERENLELRD
7o), BAFEE EHUIORFICI2BANRETH S, £ T, RUFFETIE, BAFEE Lk
DEZNE IR O—BR & L CRIBRMICRV D 23K TH 5 2 L 2 RIEHIC, Hi-rEe
ROKMEZ255 I OB E D7, MEEMA LR T2 Z LIk pkax ho [Hik) B
O BRI 20 ARFRAZ DT =)V A VBB TR LT,

WA ]~ D [T A 7 A /KIS & o THIZKZIR 245 5 % — 7 v — (Surge Flow) #EiE (SF
B) OFREIE» Lo oM CRIFEL L7z [f#i5) SFik) #5R L7, 5 SF kTl o
WA | BRI C2 EIC 2 b0 TH Y, T OEIKNEZ BEHRBRIC CTRAE L 7.
ZOREE, WSO AEDERER 72 045 Ls! & 1.70 Ls! TH H854A, Fam@EAK (SF-1)
2L o> T, MABOREEIR T &34 T, i 100m ~Di#AK T 11-19%, #AH 50m
~OIEART 22 %DFEKRIRZGD 2 ENTE. —J7, BHE~ORAED 5.00Ls" & L&
Thsb e, MEREOMB TH-> T, MEFHE CHRIRICELRET 5 Z &b, filih) SF ik
WX DK G DR oTz. Lavl, AR 5.00Ls' Th-Th, Faf@EAK (SF-
D IC X DM ORBHEDIK FIFET TWD LD EB X B, BT OREKEOHEE
TIE, RBEKEMEITIE (Control) & H~ 21 %I S 4177

A O & D36 TR T 2 @i S (SFI) 12 X A HiIKZh S &b E~ D%,
F5RERIC CRREE L7z, E7z, KT 2 &2 AR 2 31 B E 3 5 [ 2R i i s
(FSFI) M@ANOD HEEH M RIT TR G MEE L7z, £ O, SBITHE & FERIC SFLIC
L0, M EDKIE 22D 2 71 43 -53 %O ik R 2 57-. £z, FSFIIZ k- T
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AN O T, WNE ORI ICBET 5 2 L R L.

SR HEKER D=0, 5 SF kL SFI L 2fAGbEDZ LICLHDHEDEER
AEL7-. ZOfER, SFI T 51 %, {5 SFIET 17 %, SFI &f#ib) SF LT 57 %DHiKzhE
BFFHLTe. L, REREKREDOSH D SFLIL, HEMKEZ QG TE 2V ATREMED
m<, WY A7 Wb 5. ZFEKEOHE TIX, Control LY & SFI TRBKENKE 7
7273, SFI &5 SFIEOMAEDLE TIE, FREAKIC K D EAERZE OG220 AEH
LTEY, 3.6%DHIERRI GO

LI b D, fiid SF 1536 KUY SFIITHERE - PR A% 07K 8 BRI 23 A 1455 72 B J8 13 |- 1
HIZEBWT S, BUROBHRERHZZT CAESIZHET TE 57280, HiK~DOEY A DH—
HE L THMRFIEIRVGEDLEEZEZOND. £, BEOYELEOHICLY, &6
IRHEK BB TE L. 228, M5 SFIRITMBORMEIC L2 BEMR 2T 270, 5
SF YEIZ X 2+ Bk R A5 5121%, B — 7ok B OO/ 2 ATt 3 % (b 3%
MABORENLETH 5. 5 SF ik & SFI O KA\ 72381, TR K OBItR 1% 1k ],
MM DOBAPA) Vo Te T fEENELHZ L ThD.

FSFI (T & o CTomMilifi O R E B E) L7 o) 4, oo R & 24 Wl 2R 8 LTl
5y & B2 % [Dehydration ) THUY BR< 2 & S TE UL, RN ZRBRIEHT & 720 15 5.
Z DI &5, Dehydration 1512 K 2 BREEMEGE 2 BABEBRIC CTHEAG L, EERBRICT
Dehydration % & FSFI (2 X DBRIEZN R ZMRAE L T2, £ DHRER, Dehydration 15D FRIENE
REIE, BEAOAMEA (D-b) T22% (20-25%), AW =F HRD A/ L — A RGHA (D-
w) T17% (15-20%) &720, mWEREMERELZ R Uiz, £/, i, wigic~r
FNREER LT, — T, BOOKREAMZ - #5708 ClX, Dehydration ¥ & FSFI |2 X
% 3 KAEORBRAEAT > T2y, AT O 1L 2 BHEMZ O | KIEOHR EH L. Zok
T, BRERIT 64%THY, ENEERO 22 %L 0 bR VIRWERE o7, ZOERK L
LT, fifEfie LB L OFEEERHERTE TWRNoTEZ ERENREBEZLND.

AR TR/ LN E BRI L, thFEOEB T 2B A2 R 5729
AEPEBLG T W EBR R 55 KOV AR 2 5E L T D A v RS v TRRERS
(PAU) DA 2 7387 L7z, PAU Tid, BEIENTHE L EEBGNO DT 4 — Ry 7,
HECREWILA, 2 LT, MRICGREL T 2SRRI LTV, 7 ARF R
B ATBNT, 7oV AVCERERMRkE & 2 v D OBFFERSBIANHEEE L, HkierY 72k
Al & ARURAHERF T X 2RI HESE C E AT, AR FEO EBUCKRE LS FET 5 L Bbh 5.
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RERME

As the world population continues to grow, highly productive irrigated agriculture has greatly
contributed to ensuring food security around the world and will continue to play an important role in
the future. However, in arid / semi-arid areas where irrigation is essential for stable and high
agricultural production, soil degradation due to salt accumulation caused by inadequate water
management has progressed, resulting in adverse effects on agricultural production. In particular
there is great damage in developing areas where irrigation / drainage facilities and water management
are inadequate, and countermeasures are urgently needed. Secondary salt accumulation is caused by
salinity input from irrigation water and groundwater table rise due to excessive irrigation and poor
drainage. Therefore, water-saving and drainage improvement are effective to mitigating salt
accumulation. Water-saving by sprinkler and drip irrigation, drainage improvement by construction
of drainage channel and sub-surface drainage is an effective as a measure, but it requires careful
design, initial investment, and maintenance costs after introduction. thus, introducing these methods
by farmers in developing regions is difficult. Therefore, in this study, considering that the measure
should be continuously work on as part of their farming activities, low-cost water-saving and salt-
removal technique was validated in the Fermer’s field in Uzbekistan, just improving furrow irrigation
without new funds or significant increase in labor.

Taking advantage of the surge flow irrigation (SF) for water-saving by intermittent water
supply to the furrow, I developed a simplified SF that just divided normal furrow irrigation into two
times with one day interval. The water-saving effect was evaluated by field tests. As a result, when
the inflow to the furrow was standard 0.45 Ls™' and 1.70 Ls™!, pre-water flow (SF-1) reduced the
infiltration of the furrow and make smooth of surface. The water saving effect of 11 -19 % was
obtained by irrigating 100 m furrow and that of 22 % was obtained by irrigating 50 m furrow. On the
other hand, when the inflow to the furrow was as large as 5.00 Ls™', the water saving by the simple
SF did not appear because it reached the end of the furrow in a short time even in a dry condition.
However, even if the inflow is 5.00 Ls™!, it is considered that the infiltration of the furrow was reduced
due to pre-water flow (SF-1) during irrigation time. The estimation of infiltration water was
decreased by 21 % compared with control.

The water-use and cotton yield by SFI irrigating every other furrow was also evaluated through
field tests. In addition, the effect of FSFI in which is fixed wetting furrow instead of alternating on
the soil salinity was also verified. Result showed that the water saving of 43 - 53 % by the application
of SFI without significant decrease in cotton yield as in accordance with previous study. The
application of FSFI confirmed that soil salinity in the ridge moved to the surface layer of side.

The synergistic effect of the combination of Simplified SF and SFI was also validated through
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field test. As a result, the water was saved 51 % with SFI, 17 % with the simplified SF, and 57 %
with combination of Simplified SF and SFI respectively. However, SFI can provide a significant
water-saving effect, required water (RW) may not be irrigated. In the estimation of infiltration water,
the infiltration water was larger in SFI than in the control. However, the combination of SFI and
Simplified SF was effective in suppressing infiltration by pre-water flow, the infiltration water was
3.6 % less compared to control.

From the both, the Simplified SF and SFI can be easily applied to the current furrow irrigation
even in developing regions where irrigation/drainage facilities and water management systems are
insufficient and will be effective methods for water conservation. In addition, further water saving
can be expected by combining with land leveling. Since the simplified SF is affected by unevenness
of the furrows, in order to enhance water-saving by the simplified SF, it is necessary to prepare a
uniform furrow and adjust the inflow to optimize the water advance speed. New tasks such as the
start and stop of water supply, the open and close of furrows are challenges for the extension of the
simplified SF and SFI.

Efficient salt removal technology can be achieved by removing the salt that has accumulated
to the surface layer on the ridge side by FSFI using the Dehydration method that catches salt using
large evapotranspiration in arid regions. From this, the salt removal performance by the dehydration
method was evaluated through laboratory test, and the salt removal effect by the Dehydration method
and SFI was verified through field test. Result showed that the salt removal ratio by the Dehydration
method was 22 % (20 - 25 %) for black cotton cloth (D-b), and 17 % (15 - 20 %) for white nonwoven
fabric (D-w). In addition, the collection cloth showed mulching effect after drying. On the other hand,
in the field test using black cotton cloth, the Dehydration method and FSFI was repeated three times,
the salinity of the collected cloth increased only one time after the second irrigation. The salt removal
ratio was only 6.4 %, which was much lower than the 22 % in laboratory tests. It might be thought
that the reason is adhesion between the collection cloth and the soil could not be ensured.

In order to refer for wide extension of the results obtained by this study, we analyzed the
organizational structure of Punjab Agricultural University (PAU) in India, which has established a
research and development and extension system close to the production site. At PAU, a mechanism
was built to provide feedback from the production site several times, to quickly share information,
and to accurately identify issues. In Uzbekistan, if a governmental organization close to Fermers and
a research institute in Tashkent can cooperate and establish a system that can maintain continuous
dialogue and exchange, it will greatly contribute to the realization of wide extension of research

result.
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