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Table 1. Analysis of variance for the effects of amendment, amendment concentration and time on aggregate
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Mean squares

Sources of variation Df ocC MWD
Time 3 0.151™ 0.001*
Amendment 2 1.518™ 0.059™
Concentration 1 0.186™ 0.027™
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Concentration * Time 3 0.007™ 0.003"
Concentration* Amendment 2 0.094™ 0.001"
Concentration* Amendment* Time 6 0.01™ 0.001™
Error 56 0.00005 0
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Figure 3. Mean test the effect of time, amendments type and concentration on organic carbon and mean
weight diameter of aggregates (non-same letter are significantly different at 1% probability level, B: Biochar,

C: Cellulose hydrogel, P: Polyvinyl Acetate polymer, the first and second subscripts are concentration and
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Table 2. Analysis of variance for the effects of amendment, amendment concentration and time on bulk

density

Mean squares
Sources of variation Df Bulk Density
Time 3 0.008™
Amendment 2 0.24™
Concentration 1 0.018™
Time * Amendment 6 0.034™
Time* Concentration 3 ons
Amendment* Concentration 2 ons
Time* Amendment* Concentration 6 ons
Error 56 0

ns: Not significant, ** Significantat P <0.01
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Figure 4. Mean test the effect of time, amendments type and concentration on bulk density (non-same letter
are significantly different at 1% probability level, B: Biochar, C: Cellulose hydrogel, P: Polyvinyl Acetate
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Table 3. Analysis of variance for the effects of amendment type, amendment concentration and time on
moisture retention at different suctions

Mean of squares

Sources of variation Df Suction Suction Suction Suction Suction
33(kPa) 100(kPa) 300(kPa) 500(kPa) 1500(kPa)

Time 3 5.632** 10.791** 10.385** 10.042** 8.741**
Amendment 2 126.353** 98.284** 97.082** 74.155** 68.49**
Concentration 1 14.967** 7.466** 14.424** 5.717** 13.788**
Time * Amendment 6 9.839** 9.491** 7.889** 5.203** 5.622**
Time* Concentration 3 0.172** 0.203** 0.464** 0.627** 0.815**
Amendment* Concentration 2 4,09 ** 0.529** 2.178** 1.999** 5.479 **
Time* Amendment* Concentration 6 0.215** 0.125** 0.298** 0.109** 0.85**
Error 56 0.016 0.016 0.016 0.016 0.016

** Significantat P 0.0lacil oo +/+) Jloiol mhaw )5 (55 (ne™
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Table 4. Mean test the effect of time, amendments and concentration on volumetric water content at different
suction (kPa)

Treatments 0(33 kPa) 0(100 kPa)  6(300 kPa)  6(500 kPa)  6(1500 kPa)

Blank 4.89r 4.13¢q 3.31t 3.02p 2.38¢
Bi1,1 7.6k 6.35 k 5451 4.64 k 3.80 k
Bi,2 8.31i 7.65h 5.73k 5.22 hi 4.85h
B3 9.03¢ 8.25¢ 7.39¢9 6.13 f 5.33¢g
Bi,4 10.95d 9.68 e 8.70d 7.78d 6.65¢e
B2,1 8.22 j 6.6] 6.17 i 5.13]j 4461
B2,z 8.59 h 8.17¢ 6.86 h 5.75¢ 5.33¢
Ba,3 9.53f 9.02f 7.84f 6.73 ¢ 6.01f
B2,4 12.38b 10.95b 9.63b 8.52Db 7.46¢C
Ci1 8.07] 6.3 k 5.16 m 471k 3.84k
Ci2 9.18¢ 8.21¢ 5.63 ki 5.37h 4.71h
Cis 9.68f 8.9f 7429 6.63 ¢ 591 f
Cia 11.27¢c 10.48 ¢ 9.13¢ 7.67d 7.02d
Can 1044 e 6.821i 5.95j 5.32 hi 4.21]
Ca2 10.97d 9.04 f 8.19e 6.14 f 599b
Cas 1121c 10.21d 9.13¢ 8.14c 8.15b
Cou 12.86 a 1144 a 10.23 a 9.29a 8.82a
P11 6.99 m 5.52m 4.17 op 4011 3.131
P1,2 6.130 5.13n 3.84qr 3.32no 2.85mn
P1,3 5.42 pq 4810 3.63rs 3.23 nop 2.56 no
P1,4 5.22q 454 p 3.45 st 3.18 op 245p
P21 7.29 1 5.91 453n 4.3no 3.43mn
P2,2 6.37n 546m 4.220 4.06 op 3.110p
P23 554p 5.08n 4.0 pq 3.77m 2.931Im
P2,4 5.39 pq 4.84 0 3.72r 3.42n 2.53 mn
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Means with non-same letter in each column are significantly different at 1% probability level (B: Biochar, C: Cellulose hydrogel, P:
Polyvinyl Acetate polymer, first and second subscripts are concentration and time, respectively).
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Figure 5. Water retention curves of different treatments at four time (21, 42, 63 and 126 days) (B: Biochar, C:
Cellulose hydrogel, P: Polyvinyl Acetate polymer, the first and second subscripts are concentration and time,
respectively)
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Figure 6. The variation of water retention over time (21, 42, 63 and 126 days) and concentration in the

different treatments (B: Biochar, C: Cellulose hydrogel, P: Polyvinyl Acetate polymer, the first and second
subscripts are concentration and suction (33, 100, 300, 500 and 1500 kPa, respectively)
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Abstract

The drought crisis reveals the necessity of saving and optimal use of water in various sectors,
especially in agriculture. One of the strategies to optimize use of water resources is the application
of organic materials and natural (bio) and synthetic sorbents. The purpose of this study was to
investigate the effect of polyvinyl acetate polymer, wheat straw biochar and cellulose hydrogel on
the water retention capacity (at suctions 33, 100, 300, 500 and 1500 kPa), bulk density, aggregate
stability and amount of organic carbon in the sandy soil. Therefore, a factorial experiment was
conducted in a completely randomized design with three replications. A sandy soil was collected
from the southeast Ahvaz. The factors included (1) amendment (Polyvinyl Acetate polymer,
biochar and cellulose hydrogel of wheat straw), (2) amendment concentration (Polyvinyl Acetate
polymer: 5 and 10 g/L, biochar and cellulose hydrogel: 1 and 3 % w/w) and (3) time duration (21,
42, 63 and 126 days). The results showed that all experimental treatments, at all pressure heads,
increased soil water retention significantly (p<0.01). The addition of amendments reduced the soil
bulk density and increased the organic carbon and aggregate stability. Minimum bulk density was
observed in the cellulose hydrogel and biochar treatments at 126-days and in the polyvinyl acetate
polymer at 21-days. Maximum organic carbon and aggregate stability were observed in the
cellulose hydrogel treatment at 126-days. In hydrogel treatments with passing time, aggregate

stability and water retention increased, but water retention of polyvinyl acetate polymer decreased
with increasing time. Moisture absorbent biopolymer is a suitable replace to super absorbent
synthetic polymers because not only increase soil organic matter but also enhance soil aggregate
stability and water retention capacity.
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