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I Abstract _____|Jl} I Methodology

. . .. . . . o i i i i i o
Leaching of nitrate (NO,") from irrigated agricultural land and water contamination » Agronomical monitoring and phenological observation - ** Water balance
have become a worldwide concern. Amount and time of water and nitrogen Irrigation, fertilization etc. - field visits, visual observation, farmers questionnaire Aeration zone (Dukhovny V. et al, 2005)
- : : : : : o : : : AW_ =P+ Ir+(1-a)Fc-Si-ET % 1
fertilizer application are thus should be investigated to understand its movement to ** Water and soil sampling and analysis ha AW (h ) ot qt . " o HE |
groundwater and surface water. This study was conducted to investigate the Irrigation water (Q) & . . 3 o1 2/05;35”“ 2f ;a'aarf]‘iz Slir;e\glseihzoez'tinl“natzzrseﬁgdiz c;’?i’rgvclipiltgtioni
amount of NO;™ leached to groundwater and surface water from irrigated cotton, él\_/l\l/)nglater (ql) -trape(jZledE:(\:: W.e'r (WiH'SO' Q. 0'005'0'085 m=s )I Ir: irrigation; a: coefficient expressing a share of seepage that =~ 7 i 4 o 1 4
: : : : : sampl. - sounding device with measuring tapes and manua . Fc: i: surface : T e
winter wheat and maize fields in the Fergana Valley, Uzbekistan. P naing 3 & tap recharges groundwater; Fc: seepage losses from canals, Si: surface s =
peristaltic pump (Eijkelkamp, the NLD) runoff (from irrigation); ET: evapotranspiration; *q: vertical water  &is™ i,
. . . h iy ill ise (Cg), “-” d |ati DP) (fig.2). Figure 2: Schematization of water balance
pH, T °C and EC - snap-shoot (pH/Cond 340i, WTW, Weilheim, GER) SrEnange capillary rise (Cg) eep percolation (DP) (fig.2) components of the study site (interaction of
NO3- - photometric method (SAN||R|’ KFK and UzNIGMI, ot Nltrogen balance (Portela S. et al, 2009) water fluxes in aeration zone: during irrigation
ASoil + Fert. + Ir + GW - Dr - CropN = Difference [2] period and heavy rainfall — deep percolation

. : : : _ starts, rises of GWL, higher drainage discharge
where: ASoil: difference in soil N (up to 1 m) between sowing and (a); and between irrigation events — crop water

harveSt; Fert: fertilizer N; Ir: |rrigati0n water N; GW: groundwater N, demand is mainly from capillary upflow, gradual
by capillary rise (Cg); Dr: Drainage N run-off; CropN: crop N uptake. decline of GWL and lower drainage discharge (b)

Soil texture, chem. & hydraul. - pit excavation and auger (Eijkelkamp, the NLD)

Il. Study Ar SP Specord 50, Analytik, Jena, GER) '
. e p— A | _ - Soil moisture - hourly msrt. (Decagon ECH,0O EC-5, Pullman, WA, USA)‘f‘ |

IV. Results and Discussion

¢ During 2009-2011 monitoring years, cotton yield was highest (6.4 t ha) in 2010 (C-15) when < Soil moisture and GWL between two irrigations of cotton (C-13) has a same

application rate of synthetic fertilizer was optimal according to recommendation level (tab.2). trend and negatively correlated (R?=0.86, fig.3). The range of NO; concentration in
Table 2: Cropping calendar, fertilization rates (nutrient form) and harvested yield of agricultural crops in the study area surface waters is lower than soil waters (fig.4) and relatively stable in subsurface
Contour 13&14 (20.2 ha) — Contour 15&16 {16.3 ha) — drainage water (<14 mg 1) during no or less irrigation and fertilization but increased
Year Crop type Area Planting-harvest date™ (K8 ha™) Yield_l Crop type Area Planting-harvest date” (K8 ha™) Yield_l Shal’p|y (>30 mg |'1) afterwa rds (fig.5). NOs Ima 1] C-13 (GW
(ha) (tha™) (ha) (tha™) 60+ | | A A A | a) C-13 (GW)
N P205 N PZOS
0.0 1 ‘ . om0 0.5 45 | -
2009/2010 Wheat 20.2 14.10.2009 - 21.06.2010 170 38 3.1 Fallow 16.3 15.10.2009 - 17.04.2010 A I 0 o ©
05 . %0_2 k’ 0 4 o 30 - o @)
2010 Maize 8 26.07.2010 - 17.10.2010 51 . 6.4 Cotton  16.3 19.04.2010-30.09.2010 238 38 3.4 Z A“"%AAA - ° o
2010/2011  Fallow ~ 20.2 18.10.2010 - 14.04.2011 Wheat 163 15.10.2010-21.06.2011 163 19 4.9 EL0| Ty AL 035 1 o2 Lo OOO oo o ©
-l c
2011 Cotton 20.2 15.04.2011 -28.09.2011 204 19 2.8 Maize 13.9 29.06.2011-15.10.2011 51 - 8.0 = 15 - AAAAAAMMMAM%A © ® % 0.9 @ 0 - - . ; . . :
- Olo7 ® g 02— eoq || ] | ] o b b) C-15 (GW)
harvest date for cotton was taken as first harvest in the second half of September (about 74 % of total harvested yield), however the last harvest was done ° ® oo %
during first decade of October; *"yield for maize is given as a dry biomass (sown for silage after harvest of winter wheat). 2.0 - o © @ o .' ® 01= 60 - © o
o
. .. Irigation ® GWL A SM DOY [23/07-27/09/2011] ©
*»» Cotton sown in 2011 was not irrigated enough to meet crop water demand thus water balance for 25 } et 00  40- o o
: : ( ) G d ib b 19 % of g d 203 213 223 233 243 253 263 o] o o © o o | rrigaton
aeration zone was negative _tab. 3). Groun water contripbutes about o OT cotton water demanad. Figure 3: Dynamics of soil moisture (vol%) and groundwater o oo e | Fortiization
Table 3: Components of aeration zone water balance (C-13) na: not available; 'measured in situ; ?meteostation "Fergana" (No level (m)in C-13 between two irrigation events 0 : : . . . : : : : —O—
GWL! Water balance (m3 ha1) Cg/ETc 4047180), UzHydromet; 3Canal seepage loss was taken as 15 % of gross 40 1 ¢) CHD-1
Year  Crop (m) p2 Irt (1-a)Fc® Cg* Sit ETc® DP® AWa (%) water intake according to accepted value by BAIS and WUAs in Fergana 80 - NO, [mg I"] 26 - o O
province (SIC ICWC, 2011); “Calculated by Upflow (Raes D., 2009a); | o
09/10 Wh.eat 1.1-2.7-2152 4833 725 ne 231 4349 1162 1968 na >Calculated by ETo (by ETo calculator, Raes D., 2009b) multiplied by Kc | o ° o
;812 g/liltze 12-32 ;g(z) 31(8)2733 é?; 2:58 ggz igzg ggg -3828 rllg values (FAO method, Allen G. et al., 1998); ®according to efficiency of 60 1 41 =0 o © ©) 5
otton -5~ _ furrow irrigation method (Abirov A. et.al, 2011). 1 25 10 - o © O
7 - . — , 40 - 33 A 32 O P oo O
e # 0 T T T T T
” 5 e 3 T ;A . R R e y B 20 - 18 A o '®) ©
“* Nitrogen balance (kg ha™) for cotton sown in 2011 showing surplus (tab. 4). The gaseous N, losses % I 4o 0w
. oo . (@)
_ _ can significantly reduce this value (N, loss range within 10-70 % of applied N, Scheer et al, 2008). 0 . . . - - - - 30 A o oo °©
Figure 1: Scheme of plots location and A B1 B2 C1 co D E o
10 measurement points in Azizbek site Table 4: Nitrogen balance (kg ha) for cotton during 2011 growing period (C-13) " 4: The boxolot. showing th £ NO 51 a0 © O o} © o ©
(40°28’N; 71°32’E), Fergana province, Year  Crop Inputs Outputs Surplus zmeasured n situ (net' irrigation N); cIC)gnucreGntra;tionse (A'Oi):'Fr)ioa:cioi OE\ﬁl.n%HD_el rBaerggH[?-z Clg" © co ©° © bOY, %03_30“0,2011
Uzbekistan. 2 fields: contour 13 (10.2 : 11 . 2 1 3 calculated by Upflow; > \A IS P T 0 - - T T T T T T T
ha) and contour 15 (8.9 ha) were Asoil NO3-N™  Ir Fertilizer Ground water® Dr- Uptake 3according to SoyuzNIKHI: 1 t row cotton under yield of groundwater in field-15, C2: groundwater in field C-13, 70 90 110 130 150 170 190 210 230 250 270 290
: Pl investigated and contours #14 (10 ha) 2011 Cotton -18 9 204 5 9 131 61 2.5-3.0t ha! contains about 46 kg N (Mamarasulov U., 1989). D: open drainage QD'Z, E: collector Col-1a; numbers Figure 5: Nitrate concentration (mg I'1) at phreatic groundwater
l @ a5 e ® g ° Ig 9 """""""""""""""""" /U #16 (7.4 ha) were monitored for above the boxes indicate the number of samples) in fields C-13 and C-15 (a&b) and closed hor. drainage (c&d)
] i : \ : % : S 7 ‘ N S ' agronomic practices. o
g VAR TS\ R Ry | FPPEEEER S e V. Conclusions
—————— -© —
© : Qe T T T T T T T - . . g el - . . . . .
s @ j 6 1 o : ® T o There is high competition on water resource use both, among farmers and within local harvesters (especially during 15t irrigation of cotton and secondary crops after wheat harvest);
by 1 N e and oo dranaces (0D o The field measurements confirm that Model Upflow can predict upward water movement to the root zone in the correct order of magnitude;
S B I e T ) oooosoﬂorooﬁorooﬂno .ﬂ..?u'.?.._..o'.ﬂzdl.'uﬂuf cectceccsetcesssecee .lfooﬂo#oo“.#o. e0secsscsces _ : . . . . . . . ° . . . _
ST o ° i ” I T g soeauanag (o) o Continuous upward water movement and further evapotranspiration may result secondary soil salinization (groundwater mineralization - TDS: 2.5-3.3 g I');
A e fearenes o Caution should be taken to account capillary rise in water balance and recommending to reduce surface irrigation;
II © j _?_ v o i 9 i e Sorerof igsed s o) o The subsurface drainage enables to control waterlogging and soil salinity. While excess water application washes nutrients as well (especially nitrate form of nitrogen);
e w—— Coll. "p — ; : ® 1 Groundw ater leve . monitoring w ells (regular . . . . . . . . o
— o Togranichny &7 Goanawatersaroing wels (er) o Results of water and N balance for cotton in 2011 reveals that irrigation amount (includeing charging irrigation) is not enough to meet crop water demand and drainage N loss is not significant;
Oll moisture monitoring aevice a rrojec
@\ igation measurement flume and w ater sampling o Proper irrigation water management with combination of fertilizer application reduces unproductive losses under irrigation and drainage interactions;
(top arrow indicate furrow irrigation direction) . .. . . . .. .
Table 1: Design parameters of subsurface horizontal drainages ~ 0w tr sarping s cscrre s (g o Awareness and understanding of local people, farmers and decision makers on this processes could help to improve agricultural productivity and effective use of scarce water resources.
ame of close ervice Drainage en rainage Diametero esigned drainage Construction Number of irrigated contours
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