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1- Synergism
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2- Biodegradation
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1- Antagonism
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2- Incubation
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Table 1. Analysis of variance for mean weight diameter (MWD) of aggregates and dispersible clay percentage
(DCP) in clay and loamy sand soils treated with plant residues and polyacrylamide.

ey o ¢ gome
Sum of squares 3
s o Sl oy S @bl 4z S5 Ss b
Loamy sand soil Clay soil Df Source of variation
DCP MWD DCP MWD
Jal.:g a.ULn
1.50%* 0.81%* 4]1.9%* 1.90** 2
Plant residue
Ll b ST L
0.34%* 0.02" 1.8%* 0.02" 3 el e Sk o
PAM [GIVCSSIPLVEY
Ll | Lo alS ole st
0.37%+ 0.19%+ 8.1%% 0.38%+ 1 A # A 1" week
Plant residue*PAM
o
0.02 0.01 0.28 0.01 66
error
Jal.:g a.ULn
2.60** 1.20%* 72.2%* 2.80%* 2
Plant residue
Ll b ST L
0.20%* 0.26** 1.10%* 0.05%* 3 Sk
PAM BISARNAL
Ll | Lo alS ole -
0.53%* 0.39%+ 13.4% 0.55%+ 1 A # A 10-20 days
Plant residue*PAM
o
0.02 0.03 0.35 0.01 66
error

1- Degradation
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Continue Table 1.

Slaz o g same
Sum of squares
151 558 55 sl
o s s S Sl S
Df f variati
Loamy sand soil Clay soil Source of variation
DCP MWD DCP MWD
Jaltf a.ULn
1.10%* 1.90%* 59.8** 3.10%* 2
Plant residue
Ll L ST
0.25%* 0.07" 2.80%* 0.07" 3 ISk
PAM S, 80 BT
Lal b ST L% alS sl 30-45 days
0.31%* 0.46%* 11.80** 0.60%* 11 ISk # ol Y
Plant residue*PAM
o
0.03 0.03 0.66 0.01 66
error
Jaltf a.ULn
4.00%* 0.95%* 51.90%* 2.70%* 2
Plant residue
Ll b S1 L
0.47%* 0.04™ 2.90%* 0.06** 3 ISk
PAM S, VO e
Lal b ST L% alS skl 60-75 days
0.88%* 0.26%* 10.40** 0.54%* 11 ISk # ol Y
Plant residue*PAM
o
0.01 0.02 0.41 0.01 66
error
Jaltf a.ULn
0.84%* 1.20%* 25.80%* 1.30%* 2
Plant residue
Ll b ST
0.19%* 0.10%* 0.65"™ 0.03* 3 ISk
PAM s Qe
Lal b ST L% alS skl 90 days
0.22%%* 0.28%* 4.90%* 0.26%* 11 ISk # ol Y
Plant residue*PAM
o
0.03 0.02 0.33 0.01 30
error

el Aoy ) 50 bl wl sy St gl Sl s sa T
* and ** shows the significant effects in 0.05 and 0.01 levels of significant.
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Table 2. Mean test of mean weight diameter (MWD, mm) of clay soil treated with plant residues and
polyacrylamide.

balsls s 555 Sl S e
MWD Soil treatment
5as 40 S, VO e 5,80 B e, Ye BN S dzin deal ST ALS el
90 days 60-75 days 30-45 days 10-20 days 1% week PAM plant residue
0.18! 0.2 0.39° 0.328 0.27°
0
(+0.01) (+0.01) (+0.06) (+0.02) (+0.02)
0.25" 0.3" 0.32f 0.378 0.34f
0.1
(+0.01) (+0.01) (+0.01) (+0.02) (+0.02) ole 0
0.32¢ 0.38¢ 0.38° 0.48° 0.37°F No-plant
0.2
(+0.02) (+0.02) (+0.05) (+0.06) (+0.05)
0.40" 0.44" 0.45° 0.51f 0.50°
0.4
(+0.01) (+0.01) (+0.01) (+0.02) (+0.02)
1.00° 1.00° 1.20° 1.10° 1.10°
0
(+0.03) (+0.02) (+0.07) (+0.05) (+0.02)
0.78° 0.84° 0.98¢ 0.99° 0.94%4
0.1
(+0.01) (+0.02) (+0.05) (+0.04) (+0.02) g oS
0.92¢ 0.95¢4 1.00¢ 1.10° 0.97%¢d Alfalfa straw
0.2
(+0.01) (+0.02) (+0.02) (+0.03) (+0.07)
0.96% 1.00° 1.00¢ 0.98° 0.874
0.4
(+0.03) (+0.04) (+0.01) (11.0%) (11.0%)
1.30° 1.30° 1.40° 1.40° 0.90%
0
(+0.03) (+0.06) (+0.06) (+0.06) (24.0%)
0.93% 0.98¢ 1.10° 14 0.89%
0.1
(+0.01) (+0.02) (+0.05) (+0.06) (+0.05) oxS 45
0.97% 1.00° 1.20° 1.10% 1.00® Wheat straw
0.2
(+0.01) (+0.02) (+0.06) (+0.07) (+0.04)
1.00° 1.10° 1.20% 1.30° 1.00%*
0.4
(+0.02) (+0.01) (+0.02) (+0.04) (+0.01)

RIRY 5J§VM ctsleal 70 (bl wb s 0lSS G > S ¢S e bl L Sle Oy o 3

In each column, means with at least a similar letter have no significant difference at 0.05 level.
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Table 3. Mean test of dispersible clay percentage (DCP) in clay soil treated with plant residues and
polyacrylamide.

ol ph i s oy Skl
DCP Soil treatment
Sau 4 S, YOU e e, 806 5, Y B Gl azin Aol b ST PARENHN
90 days 60-75 days 30-45 days 10-20 days 1% week PAM plant residue
4.80° 4.90° 4.10° 4.20° 5.10°
(0.01) (£0.93) (£0.85) (£0.83) (£0.55) °
4.50° 4.70° 3.80° 3.90° 4.80°
(0.01) (£0.74) (£0.90) (£0.85) (£0.57) o ole 05k
4.40° 4.60° 3.70° 3.80° 4.70° No-plant
(+0.80) (+0.33) (+0.83) (+0.87) (+0.48) 02
4.30° 4.20° 3.60° 3.70° 4.50°
(+0.61) (£0.49) (£0.80) (+0.69) (+0.59) 04
2.40° 2.80 1.90° 1.30° 2.90°
(*0.11) (£0.57) (0.31) (£0.64) (£0.59) ’
2.30° 2.40™ 1.30 1.10° 2.70°
(+0.83) (+0.21) (+0.79) (+0.47) (£0.60) o1 NS
2.10° 2.20% 1.00>¢ 0.870° 2.50™ Alfalfa straw
(£0.23) (£0.42) (£0.83) (£0.47) (£0.96) 02
1.90° 2.10™ 0.93"4 0.73 2.20™
(+0.23) (+0.93) (+0.79) (+0.64) (+0.61) 04
2.00° 2.50™ 1.60" 1.10° 2.90°
(£0.40) (£0.41) (*0.11) (£0.59) (£0.30) °
2.00° 1.900° 1.00>¢ 0.93° 2.50™
(£0.40) (+0.41) (+£0.66) (+0.41) (+0.33) o NS
2.00° 1.80° 0.74% 0.67° 2.20™ Wheat straw
(0.40) (+0.22) (+0.58) (+0.33) (+0.42) 02
1.20° 1.0¢ 0.23¢ 0.48" 1.90°
(£0.40) (£0.42) (£0.19) (£0.38) (£0.30) o4

RIRY 5J§VM ctsleal 70 (bl wb s 0lSS G > S ¢S e bl L Sle Oy o 3

In each column, means with at least a similar letter have no significant difference at 0.05 level.
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Table 4. Mean test of mean weight diameter (MWD, mm) of loamy sand soil treated with plant residues and
polyacrylamide.
balsls s 555 Sl S e
MWD Soil treatment
39,40 55 VO L e, 0 LY INTACE'AN S dazda Aol s ST PARNHN
90 days 60-75 days 30-45 days 10-20 days 1" week PAM plant residue
0.08" 0.12f 0.12f 0.1¢ 0.074 0
(0.01) (0.01) (0.01) (0.02) (0.01)
0.12" 0.15° 0.15° 0.168 0.36° ol
(0.01) (0.03) (0.01) (0.01) (0.01) ols 3 5uks
0.378 0.41° 0.3 0.32f 0.36° - No-plant
(£0.04) (0.02) (0.01) (0.05) (0.01)
0.441 0.574 0.674 0.76 0.44° 04
(£0.04) (0.01) (#0.05) 0.1 (%0.09)
0.352 0.56 0.64 0.48° 0.75 0
(0.01) (0.05) (+0.06) (%0.06) 0.2
0.75¢ 0.92° 1.10° 0.89° 0.74* o
(0.02) 0.1 (+0.06) (+0.05) (0.01) gy oS
0.61° 0.68° 0.79° 0.57° 0.68™ - Alfalfa straw
(0.01) (#0.05) 0.12 (+0.05) (0.01)
1.00° 0.574 0.76° 0.69 0.56" 04
(0.01) (0.08) (0.02) (£0.04) (%0.03)
1.10° 0.86™ 1.10° 0.98" 0.74* 0
(0.02) (£0.04) (0.02) 0.11 0.11
1.10° 0.70° 0.80° 0.674 0.70° o
(0.01) (+0.05) (+0.06) (0.03) (0.02) ¢S olS
0.87° 0.72° 0.99° 0.78° 0.65® 02 Wheat straw
(0.01) (+0.05) (0.08) (+0.06) (#0.03)
0.99° 0.83° 0.96" 1.10° 0.77* 04
(0.03) (0.02) (0.09) (%0.10) (£0.08)

RIRY 5J§VM Gtsleal 70 (bl wb s 0lSS G > S S ews shls o Sle gt a5

In each column, means with at least a similar letter have no significant differenc at 0.05 level.

"



(Fhud (G020 595 Lo g (St S yhuo S e

S NNy Colwalas= s &ALS Slroile Lios g
Al o el Al s ST ey S 5S 5
B 5 Rl Sl (S5 s s,
Lss o p i ob b b S laalas =
Ole; LAS L el s U5y o Sle S8 S
o ool LS s 0808 slasles o
dan pdaslasle s s Sl 48 sl Ol
GV 53, 80 B 0leg s 5,505 slaoles
Dled 3 sl 5 amm g oS Hled y a8 55, VO
Lalasls s 55 0le 3 op 5 b pAS 68
Yo Ve Slesesl ps pos) o il L S s
S el sy 5t 5, 80 B Oles 5 S,
s esl o3 eIl St ey S3L L S s
Aol Csan S (108l S 5l s, Y LY
Um_ujmm,;dt}yﬁﬁw
S5t S SIS 8 55 S

oS oS glasles L wlaslx a3 S5 ool
2SI 5T Gl Glasslul s del b S1 L
el Sk L e oS 5 Sl Sls
azia 3l SLs o S4kS e S0/t 50/ (slasjlul
B 0l s el 50,80 BFs Oloy b s
23l a5l bl OLL B e 5 2alS 55, V0
S Y L 0l b o a3l sl s
U e 5 il 55, 80 BT 0Ly by 2als
ol L3S G s W, Kl el ol
Glasles 53 Loy (6,555 4 wls Lo 55 55
Ol 5y 0l Ol s 5 o1 el o ST
b a8 slajles 53 0SS el s
sl gy SO RIS (gl 5 il 1
Salpe b Gl 5o bt 058 sladul b«
23 ey Sl 4wl K0 (g S5 S
08 8)) cd S5 Sl L glas=

Yy

Sl L S w55 ey b S3L L S s
el o SI L s S elKis oS Al els
el o ST e g ol 0355 03559 S
Aol o STl 81 5 a5s e ST (gsluals:
G0y glaly 35 03550l Skt w 158 Lol an
(Ve ) ,\J&a 3o
3 S5 SSle o3l 4 A ey s o
o aten ol 3 L balaSE as s s wlse
bl Sk il 2 5 S JTslse 03 oS
s b Lo glas s \ﬁj.:ﬁ(’s)l:mg ol
i s aiS (0) wms o gy S olse s Siss
sdas e il gslaaslss al boST L
u;_.im_ldl_hdl;'-)zbdb'- S s S
2l b S el e0los Iy i e s g
el s Gl Gl ) S5 Ol 5
S el sl (ol la i1 S Lol sl
S s slaSis 25 4l Al SIL
sedd o gl 3 (V) gilealast= 5 (V)
clasls s 1) Laaslisls g luab of 5 ,Ls
s Ui L (e YA N0 A g ) 0 SLS
3,8 aS s et (1449) e 5 o Ealesl
53 0ss N ST 055 b T el e SIL
Al s oSl Sl b s ) S S
s jlas pl o G S s 4) bealss
(YY) el sl L}:..,\).e\
Slagiasiy 5 Shash onl 54 a0l l ol
9 JALK slasisle as el Of J\_>TL5_AJJ ;—<i-’
Do) oD JA[J,:J;J_A‘J_:AU_US\FLT
ol s oLl lealis e 5 ok pi i
3 5eS SiledlaSl L ol Olajes 3,8 ass
38 s s La0l sl (slagenls ¢ s

dalo Sl s eds Lawy (goslen wle @TL}{;\&L__



140 () 0l (1) s jlasl s 5 S S ppto 4y o

Ao So heyss 0L By Sl 5, Ve B
g ol L S s Laasl 5 S (g9 m S
5l o ST 580 S sl 0lis 55 ey
s i i ey deoyy yhalS ale sl slaedile
deos Sl g mals Sl s s el sl
55 e RS 5 RN ek pd i )
Aad e ) QL«:)’VA LadluS =
s slatasis 5 Stasiy nl 5l &S axll
5> 2 el o SIL 5 JTslse o ol 0T T a
Gl 5 ol gl i ey Aoy EalS s
3 ,ulS G..«Li o o=l sl s asls Sls
5 ol s e A SRS T Olejes
il ods Jilesl )y St s b s (goslen
5l WOT Olejen 3,08 daly b s o
DS eimgdan 5 S g s s laslusl bs S5
2 el S ey ) g SRS ey S
Lol an ol jlag slaSE s glualass
Sosler 5 sl b SIL 015 4 aly uls LS
S5 i sl g &S0k sl S gla )
oy S TSI L sy ey o 9 O
FSp S iledlSl L alS claedkile dus s
ey LIS Al S e (58 gl (ol
LassLs sy seaY s (Biotic aggragetes)
sl s Lamy s S Ol (S a4 atasl
Ao el s (e HOPY) el glasts T
Glreile Lol jlas laS s el b S1L
= Lol gladisly an arly g e aLS
Sl (0) sl S s slealasls ol 5
el e ST ol s sl sladyl 3 51 S plas
slasls s il glul 5 gslualas
3l o s Al AL ekl b ol jles

Sl S S 4

YA

o=l L S s eligd sty oy Aoy
23 03By iy A3 S0 Dl S
33 2 53 el el 0 Jgdr 53 OSUS slajles
o Ao (6 Selisl slala) aes 3 (S
LS Sl 03 LS Las s sl bty
Al G dds U{JSVS H;f o8 Hled 53 5 S e

ol gl i ey Aoy (S g a5 poman
BE MTJUS\L;L 3,8 LJLNLU'T ol 4an s
SIS oS It I 3 5 p S e a0l
53 0T 3lsl St 5 el Cezay 308 S
Al e STy s ALS ekile Ok Sl
Sl (gls mas s slale) 55 45 del o
PRSYSRYLL PRV SRY/NZRVARRY) VA
sl Sk b p kS olS Jles L3 OF o3Il p 508
534S S ey S c/fjlcfﬁhWi o3l s
WOV G IEVE e ek b ey slassl
St g oY

) SLs 55 a3 S ol ST ol ol
55 ay S ST L o3Il s (il el b e
G S iz o3Il 4 ek g i ) do s (S
el aBly nals

2 e kipd iy s Aoy Sl 55550 L)
oo ey Ay e s sl L SLs
o) b Il L S Bl LIS L ey i
Aol e ST 0 5 (aLS skile 05y sl o
S e sy w,@l{l{&;);oh;;m
S Sl aObe ) aan 5 ol g fisy Ao
Gl LS sl o S sl les S s
b s azin Sl ol gl i s deoyd o n g
5o VO LA by by fals o, 80 BT Ol
22 s SBL el 0y50 OLL B s 5 il
an Sl o sl iy ey L) ey DL L S



(Fhud (G020 595 Lo g (St S yhuo S e

P OB L LS sl S1h 5 ALE slekile gl sl 53 ki pd St o) e il 0 ge5T -0 Jsx
Table 5. Mean test of dispersible clay percentage (DCP) in loamy sand soil treated with plant residues and

polyacrylamide.
ol g i s oy Skl
DCP Soil treatment
STRN e, Vo L e, 80 BT STACEAN COESIPLYIN Aol STk PARNHN
90 days 60-75 days 30-45 days 10-20 days 1% week PAM plant residue
0.93° 1.20° 0.87° 1.10° 1.20° 0
(£0.23) (0.03) (0.16) (0.17) (+0.02)
0.55° 1.00° 0.73° 1.00® 1.10% ol
(+0.44) (0.19) (£0.30) (+0.22) (+0.28) sile O3k
0.53" 0.90° 0.47° 0.87 1.00 05 No-plant
(£0.23) (0.17) (£0.29) (+0.11) (+0.20)
0.41° 0.76% 0.37% 0.76° 1.00% 04
(+0.02) (0.18) (0.17) (+0.31) (+0.16)
0.53% 0.81% 0.23% 0.49° 0.87% 0
(£0.23) (+0.02) (+0.21) (0.16) (0.06)
0.43% 0.67° 0.30 0.45% 0.78¢ ol
(0.05) (0.07) (0.20) (0.06) (0.06) gy oS
0.35 0.41° 0.18% 0.37% 0.55 05 Alfalfa straw
(+0.02) (+0.02) (0.10) (+0.16) (+0.05)
0.21% 0.34° 0.17% 0.29° 0.50 04
(+0.02) (+0.04) (+0.04) (+0.05) (+0.04)
0.17% 0.23¢ 0.33% 0.43% 0.81¢ 0
(0.06) (0.05) (0.03) (+0.04) (+0.21)
0.15% 0.20¢ 0.30° 0.39% 0.72% ol
(+0.02) (0.05) (0.03) (+0.02) (0.09) ¢S olS
0.00° 0.17¢ 0.27° 0.35% 0.60°f 05 Wheat straw
(0.00) (+0.04) (+0.04) (+0.04) (0.03)
0.00° 0.00" 0.13¢ 0.27° 0.47 04
(0.00) (0.00) (+0.04) (0.07) (0.07)
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In each column, means with at least a similar letter have no significant difference at 0.05 level.
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Abstract

Background and Objectives: Anionic polyacrylamide application as an organic conditioner alone or in
combination with organic material, can improve soil properties. Improvement of soil arregation and
increase of aggregate stability by addition of organic matter are the most important ways for improving
soil physical properties, which can increase carbon retention and sequestration in soil, water infiltration,
porosity, aeration and seed germination and decrease soil compaction, water runoff and erosion of soil
surface layers. The objective of this study was to investigate the influence some organic conditioners on
mean weight diameter (MWD) and dispersible clay percentage (DCP).

Materials and Methods: Soil samples collected from the top 30-cm layer of two loamy sand and clay
soils were treated with alfalfa and wheat residues (<2 mm) at a rate of 50 g Kg™' (dry weight basis).
Anionic polyacrylamide as soluble at the rate of 0, 0.1, 0.2 and 0.4 g of the conditioner per kg of soil
sample was added. Then samples were incubated in laboratory in field capacity and dark condition. Then
soils sampling was done after 1, 5, 10, 20, 30, 45, 60, 75 and 90 days and MWD and DCP were
determined. The means of data obtained in 1 and 5 days was analyzed separately as first week data.
Similarly the means of data obtained in 10 and 20 days, in 30 and 45 days and in 60 and 75 days were
calculated and separately analyzed for each time period. Data obtained in 90 day of soil incubation were
analyzed separately. For statistical analysis of the data in each time interval, a factorial experiment in 3
replicates (plant residue in 3 levels, i.e. control, wheat and alfalfa residues and PAM in 4 levels) with a
completely randomized design was used.

Results: The addition of plant residues and polyacrylamide decreased the percentage of dispersible clay
in the both clay and loamy sand soils. The effect of these organic soil amendments on the decrease of
DCP in soils was synergistic and the lowest percentage was measured in concomitant application of both
amendments in soil. The mean weighted diameter in the both soils increased significantly with the
addition of plant residues. This beneficial effect in wheat straw treatment was higher. In both soils, we
found that in the soil without plant residue, the application of polyacrylamide caused an increase in
MWD. But in heavy soil treated with wheat straw and alfalfa straw, the application of polyacrylamide had
detrimental effects on MWD. However, this detrimental effect was not significant in the light soil. The
mean weighted diameter of the clay soil in all treatments increased during soil incubation up to that
measured in the interval time of 10 to 20 day and then decreased. The percentage of dispersible clay had a
reverse change. It had the lowest level in this time interval. The temporal changes of soil MWD and DCP
in loamy sand soil were similar to those in clay soil. But the highest levels of MWD and the lowest level
of DCP were measured in a later interval time (30 to 45 day).

Conclusion: Although separate application of plant residues and polyacrylamide in soil can increase MWD
but in concomitant application they had an antagonistic effect on soil MWD. The application of
polyacrylamide decreased soil MWD in heavy soil treated with wheat straw and alfalfa straw. Plant residues
by increasing biological activity and polyacrylamide especially in clay soil by physico-chemical reactions
can improve soil aggregation and aggregate stability. Thus they do not have a synergistic effect on soil
MWD. This occurrence may be related to the reaction of polyacrylamide with clays in soil that inhibits the
beneficial effect of biological interaction between plant residue and soil clay particles in aggregation.
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