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Table 1: Some physical and chemical characters of the study soil before planting

Physical characteristic Specific value Units Chemlclall Specific Units
characteristic value
Sand 490 pH 7.56
Slit 188 gmkg? | EC (1:1) 4.8 ds.m?
Clay 322 CEC 14.6 cmol.kg?
Texture Sandy clay loam — o.M 2.8
Particle density 2.55 5 | Caco3 30 gm.kg?
Bulk density 1.28 Hgm CaS0O4.2H20 170
Porosity 49.7 % Ca** 25.7
Basic Infiltration Rate 13.2 Mg** 8.9
Saturated water cm.h?
conductivity 14.5 Na’ 11.45 )
Mean-wight diameter 0.27 Mm K* 1.2 meq.L
Field capacity 28.8 CI 23.2
permanent wilting point 10.3 % S04~ 19.6
Available water 185 HCO3 45
CO3~ Nill —
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Table 2: Chemical properties of irrigation water

Ec Dissolved lons meq.L*! NO3--
gsm* | PH [C&7 Mg~ [N | K* [ oF [s0r [Hoos [cos | pem | SAR | Closs
1 76| 4.1 2.89 2 0141 4 35 2 0 2.1 1.07 | C3S:
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Table 3: Polymer addition and moisture depletion and their effect on saturated hydraulic
conductivity, cm h* for depth 0-30 cm.

D P Po Po.2 Poa Average D
Do.30 12.90 12.20 11.10 12.07
Do.4o 11.20 10.80 9.80 10.60
Doso 10.30 8.90 7.80 9.00
L.S.Do.os 0.182 0.102
Average P 11.47 | 10.63 | 9.57
L.S.Do.os 0.147
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Table 4: Polymer addition and moisture depletion and their effect on the basic infiltration

rate, cm h,
p
D Po Po. Po.a Average D

Do.30 12.40 11.70 10.50 11.53
Do.1o 10.90 10.20 9.60 10.23
Doso 9.00 8.10 7.40 8.17

L.S.Do.os N. S 0.264

Average P 10.77 10.00 9.17
L.S.Do.os 0.291
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Table 5: Calculate water consumption by adding polymer and moisture depletion under surface drip irrigation system for cauliflower crop.

% Depth OT V\_/ate_r o~ Number of Depth of water added Depth of Leaching Amount of added water
S | added per irrigation e, E - h ; 3 ha'l
= om £ £ =% Irrigations to each stage cm requirements cm m? ha
Stage 5 sl a |S8¢8 -
o . < = o .= S | Depletion rate . . .
[= Depletion rate % o w g ° g o Depletion rate % Depletion rate % Depletion rate %
> ()
= 30 40 50 30 ] 40 | 50 30 40 50 30 40 50 30 40 50
Seedling growth
8/10-1/11/2023 25 1056 1074|093 — | 22 615.44 | 22 | 16 | 12 | 13.86 | 13.38 | 12.70 | 0.52 | 0.50 | 0.47 | 106.625 | 102.932 | 97.701
First stage
2 2/11- 20 | 095 ] 126|158 |04 111 ] 70550 | 10| 6 | 4] 990 | 796 | 6.72 | 0.40 | 0.32 | 0.27 | 87.306 70.197 | 59.262
= g
&Y 21/11/2023
S 4 Second stage
> 22/11- 15 | 117 | 156 | 1.95| — | 7.3 | 803.84 5 4] 3|58 | 624 | 585 | 025 0.26 | 0.25 | 58.781 62.700 | 58.781
6/12/2023
First stage
) 7/12- 17 | 139|185 | 231 ]| 06| 6.8 | 907.46 4 312 616 | 615 | 522 | 023|023 ]| 0.19 | 69.874 69.761 | 59.212
g 23/12/2023
o
w Second stage
24/12-5/1/2024 13 | 161|215 268 |05 6.1 | 101736 | 3 2 1] 533 ]| 480 | 318 | 020 | 0.18 | 0.11 | 67.782 61.042 | 40.440
Maturity 20 | 194 ] 259 | 3.24 79 | 113354 | 3 2 12| 58 | 518 | 648 | 024|022 | 0.27 | 82.465 73.397 | 91.817
6/1-25/1/2024 ’ ’ ’ - ' ' ' ' ’ ' ‘ ' ' ' '
Total 110 Total 47 | 33| 24| 4692 | 43.71 | 40.15 | 1.84 | 1.71 | 1.56 | 472.832 | 440.028 | 407.212

*A calibration irrigation with a depth of 1.54 cm was added at planting to communicate the parameters to the field capacity for all depletion rates.
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Table 6: Polymer addition and moisture depletion and their effect on irrigation efficiency, %.
D P Po Po.2 Poa Average D
Do.o 92.36 94.24 96.17 94.26
Do.a0 91.58 93.68 95.23 93.50
Doso 90.65 92.79 94.42 92.62
L.S.Do.os 0.031 0.010
Average P 91.53 93.57 95.27
L.S.Do.os 0.031
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Table 8: Polymer addition and moisture depletion and their effect on water use efficiency,

kg m.
D P Po Po.2 Poa Average D
Do0 49.17 60.28 67.41 58.95
Do.40 46.87 53.41 62.50 54.26
Doso 44.20 49.42 58.02 50.55
L.S.Do.os 1.836 0.981
Average P 46.75 54.37 | 62.64
L.S.Do.os 1.574
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ABSTRACT @

A field experiment was conducted in Al-Dawar area of Ramadi district - Anbar
Governorate - western Iraq in a Gypsiferous soil with a sandy clay loam texture during
the fall season of 2023, to study the effect of adding polymer and moisture depletion on
some Hydraulic standards of Gypsiferous soil and cauliflower productivity. The
polymer was added by mixing based on the weight of the soil at addition rates of 0.2,
0.4% and irrigation was carried out at depletion rates of 30, 40, 50% of the water
available for the plant. The experimental treatments were distributed according to a
complete randomized block design in the order of split plots and with three replicates.
The cauliflower crop, Nahar variety, was planted on 8/10/2023. The American
evaporation Pan, class A, was used in the irrigation schedule. The saturated Hydraulic
conductivity, Basic Infiltration Rate, water consumption, Application efficiency, and
water use efficiency were calculated.

The study showed that the addition level of 0.4% polymer gave the best values
for Application efficiency and water use efficiency, reaching 95.27% and 62.64 kg.m"
3 respectively, while the lowest values were for the averages of saturated Hydraulic
conductivity and Basic Infiltration Rate at the same addition level, recording 9.57 and
9.17 cm.h respectively. Water consumption reached 46.92, 43.71 and 40.15 cm
season’! at depletion rates of 30, 40 and 50% of the available water respectively. The
irrigation treatment at depletion of 30% of the available water gave the best values for
saturated Hydraulic conductivity, Basic Infiltration Rate, Application efficiency, and
water use efficiency, reaching 12.07 and 11.53 cm.h and 94.26% and 58.95 kg.m™
respectively.

Keywords: Polymers, moisture depletion, saturated Hydraulic conductivity, Basic Infiltration Rate,
water consumption, Application efficiency, water use efficiency.
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