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Table 1- Selected physic-chemical properties of soils used

8 lewd ol cud b yhond Culad cubld
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CEC CCE Sand Clay oM Olsen-P EC H
SoilNO  Cmol(+)kg-1 % Mg kg-1 dS.m-1 P

1 24.86 47.05 19.28 38.16 1.36 6.00 0.77 7.68
2 23.40 49.53 31.28 40.16 0.73 10.90 0.32 7.97
3 19.15 55.22 2 42.16 2.76 5.00 2.17 7.35
4 17.78 57.45 11.28 48.16 0.83 8.70 0.34 7.22
5 11.28 66.11 6 46.16 0.43 10.50 0.45 8.32
6 19.15 56.95 11.28 44.16 1.66 18.80 0.93 7.92
7 15.11 59.43 9.28 40.16 1.46 4.50 0.78 8.08
8 16.43 56.46 13.28 46.16 0.50 4.30 1.09 8.30
9 17.78 54.97 11.28 54.16 0.37 4.50 1.01 8.20
10 19.15 59.43 15.28 40.16 0.66 21.00 1.40 7.02
11 15.11 62.64 23.28 32.88 0.50 15.80 0.55 7.55
12 17.78 57.45 10.56 48.88 0.17 12.50 0.66 1.77
13 17.78 54.97 4.56 60.16 0.17 8.50 1.09 8.00
14 19.15 56.70 8.56 16.48 0.80 10.10 1.01 7.72
15 17.78 53.73 10.56 60.88 0.66 3.00 0.78 8.21
16 17.78 54.97 10.56 60.88 0.50 3.60 1.05 8.26
17 16.43 52.25 36.56 42.88 0.23 4.10 1.28 8.06
18 6.49 60.91 70.56 8.16 0.17 10.10 0.43 8.13
19 7.65 66.35 69.28 8.16 0.07 3.20 0.30 8.36
20 11.28 45.57 44 38.16 0.06 3.00 1.86 8.13
21 11.28 50.77 52 22.16 0.33 5.00 6.12 8.00
22 13.81 59.18 54 24.16 0.20 3.30 0.74 7.20
23 12.53 50.52 53.28 10.16 0.50 10.10 5.23 7.60
24 8.84 54.72 46.56 15.44 0.83 27.20 0.43 8.16
25 8.84 61.90 57.28 20.16 0.50 5.60 1.47 8.12
26 8.84 65.12 54 30.16 0.17 3.90 5.12 8.00
27 7.65 62.89 63.26 16.16 0.33 13.50 0.69 8.05
28 8.84 60.66 39.28 30.16 0.17 3.90 1.47 8.24
29 11.28 48.54 52.56 26.16 0.10 3.70 3.29 7.98
30 11.28 58.19 65.28 17.44 0.73 11.30 0.75 8.09
31 10.05 59.67 50.56 26.16 0.96 6.00 5.43 8.91
32 5.35 74.27 47.84 12.16 0.17 4.50 3.45 7.80
33 29.39 9.94 57.28 28.16 0.37 15.20 0.26 7.95
34 24.86 31.22 35.28 42.16 0.83 9.10 0.28 7.82
35 20.54 31.22 58.56 19.44 0.60 22.00 0.48 7.93
36 19.15 39.63 35.28 42.16 0.40 5.70 0.29 7.79
37 20.54 40.87 31.28 34.88 0.13 5.70 0.25 7.79
38 19.15 50.77 52.56 34.88 0.30 7.50 0.26 7.68
39 24.86 15.38 22.56 29.44 1.56 15.90 0.50 7.95
40 24.86 22.31 18.56 45,44 0.93 5.00 0.38 7.79
41 24.86 28.74 26.56 41.44 0.60 5.40 0.29 7.48
42 21.96 35.92 38.56 37.44 0.73 6.10 0.30 7.88
43 24.86 58.19 26.56 44.16 5.24 15.80 3.91 7.44
44 16.43 62.64 14.56 62.16 0.53 6.00 0.63 7.58
45 15.11 62.64 18.56 52.16 0.50 5.10 0.48 7.90
46 19.15 54.72 18.56 39.44 0.37 5.40 0.47 7.33
a7 20.54 39.63 19.84 26.16 85.3 25.00 3.60 7.34
48 20.54 43.59 5.84 41.44 2.59 13.80 5.43 7.64
49 20.54 42.10 11.84 50.16 1.26 7.20 2.56 7.79
oSk 16.68 51.10 31.57 36.13 0.79 9.02 1.49 7.85

dial> 5.35-29.39 9.94-74.27 2-70.56 8.16-62.16 0.06-5.24  3-27.20 0.25-6.12 7.02-8.36
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Table 2. In organic Phosphorus fractionation, totalP, organicP and available P(mg/kg) of Soils used

8yloud P L FLI POVAL R 1 POV 1Y o

ol b oo Mgy Clind  pgssegll b oad Wow Clind  Cyilyl

S S Aol oyl Cldwd Olwd Js
Soil.No Organic-P __ Residual-P__ Olsen Fe-P Al-P Apatite oce DCP Total-P
A 203.8 119.7 6.0 203 55.6 291.8 137.4 2.6 831.1
¥ 190.3 111.8 10.9 7.6 64.0 3241 61.3 2.7 761.8
v 236.2 138.7 5.0 8.6 59.2 277.2 116.4 39 840.3
i 126.1 74.1 8.7 1.5 42.0 238.8 54.6 38 540.8
8 109.3 64.2 10.5 10.2 933 298.6 58.1 24 636.2
5 204.5 120.1 18.8 4.4 70.2 3445 136.6 16.6 892.6
Y 832 48.8 4.5 10.8 422 337.1 438 3.2 569.1
A 154.2 90.6 43 8.4 37.5 214.1 38.2 6.4 534.6
4 346.6 203.5 4.5 5.8 36.3 260.7 438 10.8 907.5
AN 138.3 81.2 21.0 0.4 72.9 280.4 170.8 21.8 765.9
W 89.4 525 15.8 5.0 47.0 3842 89.0 1.3 668.4
Y 66.7 39.2 12.5 4.5 49.0 351.0 73.5 1.4 585.3
Y 283 16.6 8.5 15.3 385 262.2 67.8 0.3 429.0
¥ 183.4 107.7 10.1 6.1 822 269.6 79/5 10.8 7333
b 3315 194.7 3.0 1.2 42.1 216.5 38.6 1.9 826.6
\F 247.1 145.1 3.6 14.1 348 218.8 52.1 5.5 T17.5
Y 16.5 9.7 4.1 2.4 395 255.0 77.5 22 402.8
A 114.3 67.1 10.1 9.6 55.6 187.9 145.1 9.0 588.6
AR 333 19.6 32 8.8 24.6 165.4 51.6 8.4 3029
Y. 91.0 53.5 3.0 73 32.7 176.8 348 1.6 397.7
Al 162.4 95.4 5.0 29.1 40.3 140.8 221.6 20.3 709.8
vY 75.3 442 3.3 6.6 32.0 125.6 65.9 04 343.5
Y 153.7 90.3 10.1 2.0 36.0 131.9 80.8 1.0 495.8
\As 80.3 47.2 27.0 35 90.8 2212 2242 235 690.7
Yo 66.8 39.2 5.6 22 63.3 170.1 145.9 7.8 4952
\id 93.2 54.8 39 1.5 329 75.6 81.1 83 3459
vy 65.8 38.7 13.5 143 332 131.9 119.7 12.2 415.8
YA 33.6 19.7 3.9 9.4 30.6 142.5 72.6 29 301.9
ya 58.4 343 3.7 6.1 36.3 113.6 79.5 7.2 3294
Y 189.8 1114 1.3 0.8 58.9 195.4 168.1 11.1 7353
\ 113.4 66.6 6.0 0.8 76.2 189.9 170.8 7.9 625.7
AnJ 78.7 46.2 4.5 7.4 358 115.8 96.3 12.5 392.6
ANs 195.1 114.6 15.2 392 123.1 179.8 3512 404 1063.3
¥ 281.0 165.1 9.1 9.5 70.6 234.9 123.8 2.9 887.7
Yo 2239 131.5 22.0 16.2 522 196.3 168.1 25.0 813.2
Y& 674 39.6 57 5.4 473 220.0 445.8 1.1 826.6
Y 214.1 125.7 57 12.5 327 108.6 70.1 5.4 569.1
YA 187.5 110.1 7.5 18.1 53.5 191.0 89.0 1.1 650.3
AR 525.8 308.8 15.9 1.6 116.2 216.5 2744 154 1458.7
¥ 300.6 176.5 5.0 0.5 54.7 799 121.7 33 7373
Aal 2739 160.9 54 1.6 48.4 64.8 78.0 5.0 632.7
¥r 206.4 121.2 6.1 0.8 48.7 240.1 82.6 23 702.1
Az 127.1 74.7 15.8 1.5 64.7 138.4 65.4 9.6 481.4
¥ 56.3 33.1 6.0 1.2 35.1 151.9 77.0 33 3579
Yo 75.5 443 5.1 1.1 20.5 181.8 59.5 1.0 3825
\id 105.8 62.1 54 0.7 304 156.3 56.4 2.2 4132
¥ 184.1 108.1 25.0 2.8 64.7 2579 148.3 227 787.0
A 195.4 114.8 13.8 1.2 54.1 143.3 70.1 43 582.1
A&t 124/7 73/3 72 0/8 59/2 188/9 98/0 2/3 546/3

Mean . 55le 153.3 90 9.0 7.6 523 2053 111.8 1.7 626.6
Rangea.ls  525.8-16.5  308.8-9.7  27.0-3 59.2-0.4 123.1-20.5 384.2-64.5 4458-348 404-03  1458.7-301.9
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Table 3- correlation coefficients (R) between different P-fractionations of soils used
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Table 4. correlation coefficients (R) between different P-fractionations and soil properties in soils used
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Introduction: Phosphorus (P) is the second limiting nutrient in soils for crop production after nitrogen.
Phosphorus is an essential nutrient in crop production. Determination of forms of soil phosphorus is important in
the evaluation of soil phosphorus status. Various sequential P fractionation procedures have been used to identify
the forms of P and to determine the distribution of P fractions in soils (Chang and Jackson, 1957, Williams et al.,
1967; Hedley et al., 1982), but are not particularly sensitive to the various P compounds that may exist in
calcareous soils. A Sequential fractionation scheme has been suggested for calcareous soils by which three types
of Ca-phosphates i.e. dicalcium phosphate, octacalcium phosphate, and apatite could be identified (Jiang and Gu,
1989). These types of Ca-phosphates were described as Ca2-P (NaHCOs-extractable P), Ca8-P (NH,AC-
extractable P) and CalO-P (apatite type), respectively. In this study, the amount and distribution of soil
inorganic phosphorus fractions were examined in 49 soil samples of Fars province according to the method
described by Jiang and Gu (1989).

Materials and Methods: Based on the previous soil survey maps of Fars province and According to Soil
Moisture and Temperature Regime Map of Iran (Banaei, 1998), three regions (abadeh, eghlid and noorabad)
with different Soil Moisture and Temperature Regimes were selected. The soils were comprised Aridic, xeric,
and ustic moisture regimes along with mesic, and hyperthemic temperature regimes. 49 representative samples
were selected. The soil samples were air-dried and were passed through a 2-mm sieve before analysis. Particle
size distribution was determined by hydrometer method (Gee and Bauder 1996). Also, Cation exchange capacity
(CEC; Sumner and Miller 1996), calcium carbonate equivalent (Loeppert and Suarez 1996), organic matter
content (Nelson and Sommers 1996), and pH by saturated paste method (Thomas 1996) were determined .
Inorganic phosphorus sequential fractionation scheme was preformed according to the method described by
Jiang and Gu (1989). Olsen-P fraction that was extracted by NaHCO; (Olsen and Sommers 1982) was regarded
as P-availability index. Also, Total-P by perchloric acid (HCIO,) digestion (Sparks; 1996) and organic P were
determined.. All of the extraction procedures were performed in duplicate and the amounts of P were
colorimetrically measured in the supernatants by the ascorbic acid method of Murphy and Riley (1962).The
relationships between forms of P and some of the soil properties were established using correlation method.

Results and Discussion: The chemical data of the soils showed that soils were calcareous with CCE range
between 9.94 to 74.27 % ( average 51.10%) and pH range between 7.02 to 8.36 (average 7.85). Also, the
amounts of CEC were between 5.35 to 29.39 cmol (+) kg™ (average 16.68 cmol (+) kg™?). The results showed a
wide range in content of Phosphorus fractions. The amount of total Phosphate ranged from 301.87 to 1458 68
mg kg-1 with an average of 626.63 mg kg-1 . Calcium Phosphate ranged from 147.83 to 666.90 mg kg™ with an
average of 324.79 mg kg™, that comprised 85 and 52 percent of inorganic and total Phosphorus respectively.
The amount of Fe-P ranged from 0.38 to 59.18 mg kg-1 with an average of 7.56 mg kg™ that comprised 13.64
and 8.34 percent of inorganic and total Phosphorus respectively. Also, the amount of Al-P ranged from 20.49 to
123.09 mg kg™ with an average of 52.28 mg kg that comprised 1.97 and 1.21 percent of inorganic and total
Phosphorus, respectively. The results of correlation study showed that available Phosphorus was significantly
correlated with Ca2-P, Ca8-P, Al-P, Cal0-P, and Pt (total phosphorus). So, in calcareous soils, awareness of soil
properties and phosphorus fractions and their relationships are important for evaluation of phosphorous status in
soil and understanding of soil chemistry that influence soil fertility.

Conclusion: The relative abundance of inorganic P forms were in order of Cal0 — P > Ca8- P > Al -P> Ca2-
P> Fe-P. Among the inorganic P fractions, Ca-P had the highest value and varied from 147.83 to 666.90 mg kg-
1, which accounted for 53 percent of the sum of P fractions, occurred in H,SO,4 extractable P fraction, which is
attributed to primary Ca—P minerals, indicating their weak weathering nature. Also, correlation study showed
that available Phosphorus was significantly correlated with Ca2-P, Ca8-P, Al-P, Cal0-P, and Pt. This result
indicate that these fractions probably can be used by plant.
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