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Abstract: In a rice field, the environmental variations in soil conditions, for example crop rotation and
management practices, affect soil properties and microorganisms. This case study conducted in Gilan
province[13,952 sq km (5,387 sq mi) in the north of Iran] shows a variety of soil management practices,
chemically, semi-chemically, conventionally and organically managed soils from one crop season up to five crop
seasons and over. These involved different inputs of organic materials into soils which might therefore be predicted
to modify microbial population. Many parameters of soil characteristics were investigated, including soil PH,
organic matter, available phosphorus, bulk density, moisture content and soil texture. The results clearly showed
that soil physical and chemical characteristics significantly varied organic matter, silt, and sand particles.

In addition, the population of celluloytic microbes significantly differed between chemically and organically
managed field. The celluloytic microbes significantly differed between chemically and organically managed field.
The celluloytic microbes also decreased with increasing soil depth.
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Due to a variety of topography and suitable

Introduction of the total land use are paddy

Rice is a major production and food of Iran. The

agricultural export production statistics was clearly
revealed that export values depended on arem rice
around 65% in 2007 and its tendency has been
growing dramatically’ .This results in the expanding of
rice cultivation land use. Although the huge amount up

climate, tarem from Gilan province is well known and
has a high quality. the soil health, determined by
physical, chemical, and especially biological
parameters of the soil.
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Figure 1.Rice paddies, Gilan province.

Methodology

The study was conducted in Gilan province, the
northeast of Iran along the Caspian sea, seven meters
below sea (37°. 15'N, 49°3'6) 300 ton annual
production of rice, humidtiy between 62% to 97% ..

. The study site has a mean annual rainfall of
3,542.80 mm and a mean annual temperature of 27.5°c,
with a minmum of 11.2°c in Oct. and a maximum of
30.4°c in July Gilan province also showed a variety of
soil management practices; chemically, semi -
chemically, conventionally and organically managed
soils, which were started to operate since only one
crop season up to five crop seasons and over.

At each soil sample, the soil surface later (0-
Scm) and subsoil (10-15 cm) were taken and
transported to the laboratory on ice, and also stored at -
20° in dark plastic bags. For chemical and physical
analyses, the collected soil samples were air dried and
then ground and sieved through a 0.5 cm mesh.

Soil bulk density was determined by using the
core method. Soil texture (mass of sand silt — clay
sized particles) was determined by using a hydrometer.
Freshly, sieved samples were weighed onto dried
aluminum tray, heated at 110°c for 50 hr, and
reweighed to determine the moisture lost. A 10 g
portion of each sample was mixed with water at a
ration of 1:5 and 1:10 and then soil pH was determined
after 1 hr by using pH —meter with a glass combination
electrode. The available phosphors (pi) was extracted
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by Bray II and measured by spectrophotometry.
Organic carbon (C,,) was followed by Walkley and
Black metho™**%’.

Cellulolytic microbes were counted at 28°c after
8 days incubation on Mandels — Reese metium with
carboxmethylcellulose (Sigma) as the sole carbon
source and sprayed with Congo red to show clear zone
around the colonies [8,9,10]. All the experiments were
carried out in triplicate. The content of organic matter
in upper 0-5 cm was high (1.88-2.60%)"""%.

Results and Discussions

In table 1, the average values of soil chemical
and physical variables before rice cultivation are given.
The analyzer showed that the soil contents of clay, silt,
sand and organic matter differed significantly among
the sampling areas at 0.05 significance level (p<0.05).
Especially, organic matter rate differed clearly in the
chemically and organically managed areas. Low and
high organic matter rates were recorded in organic and
semi-chemical fields. The content of organic matter in
upper 0-5 cm was high (1.88-2.60%).

Most of the tested physical and chemical soil
variables during post harvest differed significantly and
was similar to them that were before rice cultivation
period (table 2).

The average values of organic matter were 2.87%,
2.89%, 1.73% and 1.36% under organic, young
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organic, semi — chemical and chemical practices,
respectively.

Cellulolytic microbes are very important in the
elemental cycle and in the plant nutrition of paddy
fields. All of the top soil samples had higher counts of
celluloytic microbes than the subsoil samples of
cellulolyic microbes than the subsoil samples’*’?.. The
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content of cellulolyic microbes ranged from
(3.03+1.27) x 10* to (2.5840.76)x (3:86+1.07)x 10°
CFU dry soil in organic management field, from (4.7
+ 1.3)x  10* to (3:86+0.76)10* CFU —g" dry soil in
chemical practice fields (Table 3).

Table 1. physical and chemical parameters of the soil before rice cultivation period

(mean values t standard deviation)

Variables Depth(cm) _ _ _ . _ Significance
organic Young organic | Semi-Chemical Chemical level

Clay(%) 0-5 20.62+2.71 28.29+8.18 17.51+2.42 16.34+1.65 0.000%*
10-15 21.05+2.23 28.89+7.57 18.5042.77 15.50+1.70 0.000*

Silt(%) 0-5 18.77+7.38 23.8849.77 47.89+9.10 29.02+2.23 0.000%*
10-15 22.09+7.64 23.9245.66 45.05+8.57 32.1245.66 0.000*

Sand(%) 0-5 60.61+6.76 47.83+9.11 34.60+8.13 54.6443.00 0.000%*
10-15 56.8617.75 47.1947.12 36.4617.32 52.3745.73 0.000*

pH 135 0-5 5.2140.43 5.2240.35 5.14+0.14 5.10+0.14 0.817
10-15 5.40+0.41 5.1240.21 5.20+0.16 5.08+0.10 0.046*

pH 1:10 0-5 5.43+0.43 5.43+0.36 5.3240.10 4.97+0.95 0.256
10-15 5.45+0.38 5.29+0.22 5.2840.17 5.2740.14 0.377

Pi(ppm) 0-5 17.75£11.79 11.32+4.49 27.25421.97 17.3549.76 0.118
10-15 14.69+10.09 12.89+7.16 18.40+18.48 13.4748.81 0.764

OM(%) 0-5 2.59+0.79 2.60+0.36 1.88+0.44 2.03+0.23 0.008*
10-15 2.5540.82 2.3740.40 1.4840.42 1.9140.24 0.001*

Db(g/em’) 10-15 1.50+0.14 1.71+0.11 1.54+0.06 1.62+0.07 0.000%

MC(%) 10-15 8.77+2.97 10.88+3.95 16.25+3.03 14.01+1.38 0.000%*

Pi: available phosphorus, OM: organic matter,
of nine replicates. * Significance level >0.95.

Db: bulk density, MC: soil moisture content. Data are means

Table 2. Physical and chemical parameters of soil.

. Depth(cm Significance
Variables - - - - -

) organic Young organic Semi-Chemical Chemical level

Clay(%) 0-5 24.39+4.83 26.61+5.64 26.2245.51 20.59+3.47 0.056
10-15 23.18+4.71 28.3345.30 25.6245.59 22.1047.39 0.129

Silt(%) 0-5 16.89+7.08 30.67+10.39 37.56+11.70 19.33+12.08 | 0.001*
10-15 17.78+7.10 31.7849.77 41.56+7.13 24.44+12.44 | 0.000*

Sand(%) 0-5 58.7244.59 42.72+11.91 36.22+13.69 60.08+11.35 | 0.000*
10-15 59.0446.05 39.89+8.92 32.8343.96 53.46+13.10 | 0.000*

pH 1:5 0-5 5.7340.52 5.4140.30 5.07+0.19 5.1840.29 0.002*
10-15 5.9140.50 5.54+0.46 5.3440.17 5.3240.14 0.005%*

pH 1:10 0-5 5.81+0.47 5.54+0.28 5.2840.23 5.4040.30 0.013*
10-15 5.9740.56 5.62+0.29 5.59+0.47 5.54+0.23 0.114

Pi(ppm) 0-5 18.57411.33 | 15.80+8.98 7.1844.16 10.89+7.10 | 0.031*
10-15 12.5347.90 10.08+5.32 5.45+4.01 9.15+5.48 0.099

OM(%) 0-5 2.93+0.61 3.04+0.59 1.88+0.41 1.51+0.40 0.000*
10-15 2.80+0.62 2.7440.56 1.58+0.36 1.2140.24 0.000*

Db(g/em’) 10-15 1.4040.29 1.4940.26 1.4740.23 1.59+0.08 0.391

MC(%) 10-15 12.76+10.50 | 15.3148.69 11.63%6.11 8.3343.20 0.294

Pi: available phosphorus,

OM: organic matter, Db: bulk density, MC: soil moisture content.
Data are means of nine replicates. * Significance level >0.95.
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Table 3. celluloytic microbes [colony forming unit(CFU) g dry soil

(mean values * standard devation)

Significance
organic Depth(cm) Chemical level
3.036.1.62 +5.64x 10* 0-5 4.69+1.27x 10* 0.270
2..33%+1.05% 10* 10-15 3.85+76.39% 10* 0.000*
32.80+1.35% 10* Average 19.33+12.08 0.000*
4.27+1.11x 10*

Significance level > 0.95

Conclusions

Organically managed soils are more stable systems
with larger soil health. Soil organic matter, silt and
sand particles could be used as good indicators
reflecting differences in soil quality between
organically and chemically managed fields in Gilan
province. The soil contents of clay, silt, sand and
organic matter were significantly varied and markedly
differed between before rice cultivation and after
harvest season. In organic and young organic fields,
soil organic matter contents increased 0.33 g kg after
harvest period while, these contents of semi — chemical
and chemical fields were decreased. Soil organic

References

[1] FAO Production Yearbook, 1997. World
agricultural production [Online]. Available from:
http://www.doac.go.th/stat/newdata/m 711/htm.
(2007, October 6).

[2] Meliczek, H. 1973. The work of FAO and
experiences in land consolidation.land reform,
land Settlement and cooperatives. 10(1): 50-64.

[3] Zantina, Z., Renata, T., and Maurizio, G.P., 2006.
Soil algae composition under different agro-
ecosystems in North — Eastern ltaly. Agriculture,
Ecosystems and Environment. 1121:1-12.

[4] Soltani. G. R 1978. small farm versus large farm
development in Iran. Indian Journal of
Agiculural Economics, Vol. 33, pp.94-102.

[5] Mcpherson. M. F. 1982 Land fragmentation — A
selected  literature  review, Development
Discussion Paper, No. 141, Harvard Institute for
International Development, Harvard University.

[6] Manna, M.C., Swarup, A., wanjari, R.H., Singh,
Y.V., Ghosh, P.K., Singh, K.N., Trathi, A.,K and

matter significantly influenced soil fertility and grain
yield. The decline in soil organic matter is the major
cause of yield decline.

Therefore, organic management practices could
improve soil fertility and productivity of rice field.
Analyses also — show the important influences in soil
biota and process, especially soil cellulolytic microbes
in the subsoil samples (10-15cm).

Acknowledgments
This research was financially supported by shahed
university research fund.

Saha, M,N., 2006. Soil organic matter in a West
Bengal Inceptisol after 30 Years of Multiple
Cropping and Fertilization. Soil Science Society
of America Journal, 70:121 — 129.

[7] Surekha, K., Kumari, P.A.,P Reddy, N.M.,
Satyanarayana, K., and Cruz S.P.C., 2003. Crop
Residue Management to Sustain Soil Fertility
and Irrigated Rice Yields. Nutrient cyling in
agro ecosystems, soil fertility and Irrigated Rice
yields. Nutrient Cycling in Agro Ecosystems,
97:145-154.

[8] Khadem adarn, N. 1995. policy of production
factors using of terminology. Water, soil,
Machine — seientific Joutnal, No. 9. Tehran.

[9] Haidari, G. R. 1996. Land consolidation and
agriculture development of Iran, Agricultural

Economics and Development Quarterly Journal,
Vol. 4, No. 13, Tehran.

[10]Najafi, Ahamd, 1998. Chronological changes in
agriculture, MOA, Tehran.



Jahangir Payamara/Int.J. ChemTech Res.2011,3(3) 1667

[11]Taleb. M. 1987. Effective factors on land [13]King, R. L. & Burton, S. 1981. An Introduction
fragmentation and necessity of farmholdings to the Geography of Land Fragmentation and
lands  consolidation. Geographic  Training Consolidation, Occasional paper 8, Leicester
Growth Journal, No. 11, 13, 14, and 15. Tehran. University Geography Department.

[12]Karami, E. 1983. The differential characteristics [14]Mepherson. M. F. 1982 Land Fragmentation — A
of farmers with regard to their innovativeness in selected literature  review, Development
Fars province, Iran, agricultural research, vol. 2. Discussion paper, No. 141, Harvard institute for
pp 125-136 International Development, Harvard University.

sk sk sk ok



	Abstract: In a rice field, the environmental variations in soil conditions, for example crop rotation and management practices, affect soil properties and microorganisms. This case study conducted in Gilan province[13,952 sq km (5,387 sq mi) in the north of Iran] shows a variety of soil management practices, chemically, semi-chemically, conventionally and organically managed soils from one crop season up to five crop seasons and over. These involved different inputs of organic materials into soils which might therefore be predicted to modify microbial population. Many parameters of soil characteristics were investigated, including soil PH, organic matter, available phosphorus, bulk density, moisture content and soil texture. The results clearly showed that soil physical and chemical characteristics significantly varied organic matter, silt, and sand particles.

