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ABSTRACT

A pot experiment was cenducted to investigate the eftect of four composts on
wheat (Trnticum aestivum L.cv. Yevora rojo) grown in highly calcareous ioamy s2no
soil (CaCO4= 28%). The composts were applied at five rates (0, 6, 12, "8 and 24 t ha’
'y, All pots received 30% of the recommended amounts of inorganic fartihzers (N, P,
and K)

The obtained results strongly confirmed that application of composts at the
various rates increased the organic matter content, the availzble P and K and
available micronutrients (Fe, Mn, Cu, and Zn) in the investigated soil. The results also
showed that the application of composts caused a substantial increase in wheat yield
(straw and grain) as well as the macronutrients (N, P, K} content and micronutrients
(Fe, Mn, Cu, Zn) content by wheat plants.

Application of animal compost into the soil gave the highest yield and
nutrients content by wheat plant compared with the other composts. “his indicated
that this compost in a good mature state.
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INTRODUCTION

The use of organic materials in crop production is receiving renewed
attention worldwide. Application of organic fertilizers is recommended for
farming of desert lands. The yield and the nutrients uplake by field crops
usually display high response to organic ferilizers and composis application
(El-Leboudi et al., 1988). On the other hand, organic materials such as crop
residues, farmyard manure, and town refuse compost, etc, are available in
abundance and reach tremendous amounts every day.

The influence of composts on plant growth is not just a matter of
nutrients supply (Raveendran et al, 1994 and Guu et al, 1997), but they
influence the physical characteristics of the soil (Khaled, 1993 and Khalil et
al,,1997), the chemical properlies {Abdel-Moez et al., 2002). Application of
composts produced positive effects on crop yield (Majid et al., 1992; Rabie et
al., 1995 and Abdel Sabour and Abo El Seoud, 1996).

The utilization of organic ferilizers in the calcareous soil may
decrease soil pollution and improves its physical and chemica! properties.
Abdel-Moez and Saleh (1999) found that the organic materials have different
effects on modifications of the physical and chemical properties of soils as
well as their influence of their nutrition status and soil fertility.

The present study was underiaken to evaluate the effect of different
rates of some composts used in Saudi Arabia on some characteristics of
calcareous soil as well as yield and yield components of wheat plant.
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MATERIALS AND METHODS

A greenhouse experiment was conducted at the Ccollege of Food and
Agricultural Sci., King Saud University. Soil samples were collected from the
surface soil (0-30 cm) representing the Dirab area, 25 km southwest of
Riyadh, Saudi Arabia. The soil used was highly calcareous soil. The physical
and chemical properties of the investigated soil are shown in Table 1.

Table (1): Physical and chemical properties of the investigated soil

Soil property values
Sand,% 86.72
Silt,% 2.00
Clay,% 11.28
Soil texture Loamy sand
1 CaCQ0;,% 28.00
| Qrganic matter,% 0.12
pH (s0il paste) 7.43
Ece, dSm”’ 0.85 !
Availabie N, ppm 43.00 :
Available P, ppm 3.80 !
Available K, ppm 61.00
Available Fe, ppm 1.98
Available Mn, ppm 0.80
Available Zn, ppm 0.54
Available Cu, ppm 0.09

The soil was used to fill plastic pots that were 20 cm in diameter with a
capacity of 4 kg.

Four types of organic amendments (composts) were utilized in this
study: (F1): Animal compost, (F2): Plant and animal compost, (F3): Plant
compost, and (F4): Sewage sludge compost. Some chemical characteristics
of these composts are given in Table 2.

Table {2): Chemical properties of the composts used in this study

. Total nutrients (ppm) Available nutrients {ppm
@ R - } I
o * 1 B I .
e |6 | = i ;
g ol g | o |N|P|/K Fe Mn)Zn |Cu | NI!P|KI|Fe Mn;Zn |Cu
o i

! 1 '
1 |[8.70[8 20 [26.8799003200/7280 3298 [132.15/110.54] 16.43 510029002500] 83.20 31 76{45.84 [ 2.48 |
F2 17.38]4.18 24 58/8040/25004200{10574/186.07| 66.88 | 29.27 [1900(1800;3900[332.00 8.64 [ 25.44 | 7.04

F3 [8.10/8.23 24.18/6200033005400(1 384 1288.241531.27216.03[14001270046001468.0026 80324.80[13 44
[ Fa  |7.44[8.72 30.778340140003500 9190 | 75.96 [172.24[130.1814300}34002 700400 CO[11.36{ 47.41 £3.20
F1": Animal compost F2": Plant& animal compost

F3": Plant compost F4*: Sludge compost

** pH was determined in 1: 5 suspension. *** EC was determined in 1. 5 extract.

The composts were applied at five rates equivalent to: 0, 8, 12, 18,
and 24 t ha'. Ten seeds of wheat (Triticum aestivum L. cv. Yacora rojo) were
planted in each pot, and after 15 days of germination, seedlings were thinned
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lo five plants. Soon after thinning, each pot received N, P, K fertilizers
equivalent to 30% of the recommeanded dose for wheal plant. Nitrogen was
added as urea, while P and K were applied as KH,PO,.

The irrigation was managed to include a 30% of leaching fraction.
The treatments were arranged in a complete randomized block design with
three replicates. Plants were harvested 112 days after planting. and tote!
yield and yield components cf bothi grain and straw were recorded. Sampies
of the grain yield were digesied, ard the nutrients content (N, P, K, Fe. Zn
Mn, and Cu) was determined according to the methods described by
Chapman and Pratt (1961). Representative soil samples were taksn from
each pot after harvesting, air dried, and kept for analyses. Organic matter
content in soil was determined by Walkly and Black method as described by
Hesse (1971). Available P, K, Fe, Zn, Mn, and Cu in soil were extracted by
NH,HCOs-DTPA (AB-DTPA) solution according to the method described by
Soltanpour and Schwab (1977). P was delermined colrimetrically according
to Jackson (1967). K was determined by a flame photometer (Jackson,
1967). The micronutrients (Fe, Zn, Mn, and Cu) were determmed by
Inductively Coupled Plasma Spectrometer (ICP) (Optima 4300 DV).

The data were analyzed by using Statistical Analysis System-
Analysis of Variance (SAS-ANOVA) (Statistical Analysis System Institute,
1982) with least significant difference (LSD) for the mean separaticn.

RESULTS AND DISCUSSION

The application of the different composts to the examined soil
improved its fertility properties. The influence of these composts on the
organic matter content and availability of the mineral nutrients in soil is shown
in Table 3.

It appears that the addition of the composts increased the organic
matter content in the soil afier the harvest of wheat. Organic matter in soil
plays an important role through building up soil aggregates and hence
enhancing proper soil physical and physicochemical properties (Abdel Aal et
al., 2003).The obtained increases are due to the high content of organic
matter in these composts. However, the highest values are recorded due to
adding composted plant residues (F3) which has the highest organic matter
content (Table, 2).The differences are found significant between the mean
values calculated on the averages resulted from adding composts.

In the current study, increasing the application rate of composts from
0 to 24 t ha’ significantly increased the organic maiter content in the
investigated soil. Such an effect was more pronounced at the higher
application rate than at the lower rate (Table, 3). The significant effect of
adding composts into the soil on soil organic matter is in agreement with
Koriem (1994), El-Naggar (1996) and Abdel Aal et af., (2003).

The data presented in Table 3 show that the application of the
composts, significantly increased the available P and K &5 well as
micronutrients (Fe, Mn, Zn, and Cu). The values of available P and K were
higher for animal compost (F1) treatment compared with the other
treatments. However, the application of plant compost (F3) showed higher

8315



Modaihsh, A.S. et al.

values of available Fe, Mn, Zn, and Cu. This result may be due to the variable
amounts of mineral nutrients initially present in the apimal and in the plant
composts (Table, 2). The increase in mineral nutrients content followed the
elemental composition of the animal and plant composts. Dimitrios ef af.,
(2005) reported that fertilization with composts improved soil characteristics
by lowering penetration resistance and increasing porosity, thus enhancing
the development of plant root system.

Table {(3): The organic matter (OM %) and nutrients availability as
affected by different types& rates of composts

Treatments Available nutrients {mg kg")
]
Compost F;;ﬁ CM% b K Fe Mn Zn Cu
0 0.18 | 291 | 6267 214 1.14 0.21 0.21
& 0.26 |10.23] 97.00 2.41 1.69 031 0.2C
F1 12 0.34 |19.82] 122.33 2.48 1.96 0.41 0.19
18 0.40 |26.45| 154.67 2.62 243 | 053 0.14 |
24 0.43 |21.47]218.33 2.85 2.68 0.63 015

|
! Mean 0.32 [16.18| 131.00| 2.50 198 | .42 0.18
! T 0 ]023|584[6633 | 208 115 | 0.10 013
6 0.30 | 6.18 | 76.67 393 | 167 | 020 0.20
F2 12 0.35 | 5.52 | 82.00 347 | 178 025 0.18

| ~ 18 0.42 [1165| 8500 | 655 226 | 041 022
f | 24 0.50 [12.66] 98.00 6.56 217 | 035 0.23

Mean 0.36 | 8.37 | 8160 4.52 1.81 026 .19
0 048 1322 | 6300 2.0C 098 | 0.08 012
€ 0.49 | 6.46 | 69.33 537 1.89 058 037 !
F3 12 0.62 1595 | 77.67 653 1.90 082 044 |

18 0.57 |19.34] 91.33 11 08 2.71% 250 131
24 059 1211110300 1363 349 242 131

-

Mean 053]942[ 8087 | 772 | 219 | 128 | Q¢71
0 0271532 7200 ] 281 128 | 024 | 035
6 028 {917 7533 [ 413 136 [ 078 | 041 |
Fd 12 029824 7767 | 388 1,34 | 088 | 036 |
|

18 0.49 | 9.92 | 86 33 5.86 1.51 1.76 0.43
24 0.49 [ 962 ] 96.00 4.59 1.53 1.81 0.58
Mean 0,36 | 8.45 | 81.47 4.24 1.41 1.09 0.43 !
LSO 59 | eriizer [0.054[1.218] 2444 | 0419 | 0112 [ 0248 | 0116 |
Rate |Q060[1362( 2732 | 0468 | 0125 | 0.277 | 0130

Cn the other hand, increasing the application rate of composts from 0
to24tha’, significantly increased most of the available nutrients. In addition,
such an effect was more proncunced at the higher application rate than at the
lower rate (Table, 3). The increase in available nutrients in the studied soil
due to adding the composls or organic residues may be attributed to the high
available nutrients in the composts, also to lowering soil pH through yielding
intermediate organic acids and finally humus materials (humic and fulvic
acids), as well as increasing the aclivity of soil organisms Lo liberate more
nutrients from the unavailable reserves. El-Naggar (1996) found that soil pH
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decreased linearly from 7.8 to 7.4 with application of different rates of plant,
animal compost and sewage sludge. These findings are in agreement with
those reported by EI-Sirafy ef al.. (2001)

The data presented in Table 4 show a significant increase in the
straw, grain and total yield of wheal crop at the different composts
application. Wheat yield (total, straw, and grain) due to animal compast (F1)
application was significantly higher than that due to other composts. While,
the lowest value of wheat yield was recorded due to adding sewage sludge
(F4). This result may he attributed to the higher content of avaitable nitrogen
in animal compost (F1) as indicated in Table 2 and to the adverse eftects of
toxic materials that may be present in the sewage sludge. These findings are
in agreement with the results reported by Chu and Wong (1987).

Table {4): Effect of different types& rates of composts on wheat yield
and nutrients uptake

[ Treatments |Yield[Grain/Straw] N | P [ K [ Fe | Zn | Mn | Cu :
Compost th?;ﬁ gm / pot mg!/pot ppm _‘
"~ G 4.70[217]2.53 |61.01]7.37|8.23|45.27|17.93|14.67| 080
6 7.6714.00(3.67 |112.71]11.59|13.58/49.53|14.80(17 60 160
F1 12 8101417 | 3.93 127.15{12 93|14 17/51.07]16 33|17 27| 027
18 8.73|4.47 | 4.27 131 43|18.12|16 37|52 13123 2020 07| 2 67
J 24 960|460, 500 149 40/17 15(17.81|51 87(24.33,15 33| 7.40
Mean 776|388 | 3.88 [116.34/13.04|14.03149 97(19 32|17 79| 2 51
T|_0 507|247 | 260 |6473|810|10.69/44.60{17.47|13 13} 21 33
B 697373323 19501111 45|14 4545.33/12.47|16.00; 18.80
F2 12 7000337 ]363(93.33/9.86|12.12|48.40{18.20{15.53| 0.23 |
18 7.33]1320| 413 |83.68|8.98(11.51/56.67|15.47|15.60| 1.60
24 7.03]3.43 | 3.60 |100.85/ 9.50 |12.3655.20{21.40/15.07| 1.87
Mean 6.68| 324 | 3.44 |87.52|9.58 |12.23|50 04|17.00[15.07| 8 77
]‘ \ 0 563|2.73|2.90 |6875|9.56|11.49/53.20|16.00|16.27| 1 80
{ 6 7.67] 3731393 |76.72]12 15|14.67|53 53,24 33[12 93| 1 33
F3 12 7.2013.37 | 3.83 |77.23|11.45|13.26|57.93(32.93|11.93( 2 40
18 7.2713.30| 3.97 |87 83|9.91112.55/85.87|36.13|10 47| 3.17
‘ 24 557|247 | 3.10 |61.69|7 40 |9.24 |66 33|34.13|9.80| 520
Mean 6.67|3.12 | 3.5574.44{10.09|12 24|59.37|28.30/12.28; 2.78
| 0 5101227 2.83 |67.08|8.62|10.08/46 87|29.60]15.06] 4.07
; 6 6.40| 250|390 |7003(7.74 |10.00/66 13|30 47|10.20, 4 20
F4 | 12 6.70 | 3.23 | 3.47 | 88.638.51 |13.38(69.80(43.00| 9.47 | 8.20
’ 18 5971270 3.27 |71.44 | 8.56 |12.04|84 33|52 33| 7.93| 523
| 24 [560|273]287|8267|883[11.84/65.87/5340/880| 453
Mean ‘595269327 |75.96,8.45 |11.46|66.60|41.76|10.28] 4.85
LSO 50/:ﬁ:ertili:«:er 0.412/10.163)0.328|6 982 |0.815|0.802)3.812|2.797[1.866; 0.454
|_Rate [0.4610.182]0.367]|7.817 [0.911]0.896]4.262(3.127] NS [ C.5067

It should be mentioned thal there are significant differences in the
yield of wheat crop were obtained when the application rate of composts was
increased from 0 to 24 t ha”' (Table, 4). The limited effect of increasing the
application rate of some composts on the yield of a variety of crops has been
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reported by some workers. Kelling et al, (1977) observed that there was
some deprassion in yields of some field crops due to high rates of sewage
material applications. Dahiya and Singh (1980) demonstrated that increasing
the application rate of farmyard manure might have an adverse effect on the
dry matter yield of oats. Thus, it is obvious from the results of Table 4 that
yield is in paralle! with growth where the highest yield is obtained from adding
the animal compost (F1). This may be explained by increasing availabie
nitrogen and subsequently increase both growlh and nitrogen uptake. where
tnis plant save this nitrogen for both stages of formation and filling of grain.
also, at this

ASs shown in Table 4, applying composts to the calcareous soil
increased significantly nitrogen, phosphorus, and potassium content (mg/ pot)
in the grain of wheat plant. It is noticeable that the highest increase of N, P,
and K uptake is due to adding animal compost (F1) which is paralle! with the
increase of whole dry weight and yield of wheat plant, also is paralle! with the
increase of the available P and K elements as indicated in Table 3. Cooke
(1982) stated that usually, mineral nitrcgen will be formed in the first few
weeks after adding organic materials to the soil if the dry weight has more
than 2% N ; mineral nitrogen is not generally released initially of the waste
has less than 1.5% N. The increase of N, P, and K uptake by plants due to
adding composts is in agreement with the data of Abdel-Latif and Abdel-
Fattah (1983), Haggag {(1994) and El-Naggar (1996). Abdel Aal, et a/., (2003}
reported that the increase in the wheat yield and yield components due to
adding composts is probably due mainly to the improvement of the soil
environment, which encourages proliferation of roots, which in turn draw
more water and nutrients from large area and greater depth. Moreover, the
decomposed organic materials release macronutrients (N, P, and K) along
with micronutrients that become avaitable to the plants and thus increase the
plant uptake.

Regarding the effect of adding composts on the micronutrients
content (Fe, Zn, Mn, and Cu) in wheat grain (Table, 4), it has a significant
pronounced effect on micronutrients uplake. The obtained maximum uptake
of Fe and Zn was recorded by applying the sewage sludge (F4). Rufus et a/.,
(1980) found that ali trace elements requirements were supplied by sludge
compost. Compost supplied much higher amounts of Fe, Zn, and Cu than are
ordinarily added to media.

Data presented in Table 4 show that, generally, nutrients uptake (N,
P, K, Fe, Zn, and Cu) by wheat plant increased significantly as the application
rate of the composts was increased. It should be mentioned that no
significant differences in Mn uptake were obtained when the application rate
of composts was increased from 0 to 24 t ha™'. The limited effect of increasing
the application rate of composts on micronutrients uptake has been reported
by Kelling et al., (1977) and Dahiya and Singh (1980).

Thus, it can be concluded that application of different types of
composts into the calcareous soil increased organic matter content, available
nutrients in soil as well as yield and yield components of wheat plant.
Application of animal compost gave the highest yield and nutrients content by
wheat plant compared with the other composts. This indicated that animal
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compost which used in this study in a good mature state. Apnlication of the
different composts at either 6 or 24 { ha increased the organic matter
content and available nutrients in soils. Moreover, it increased yield aind yield
components of wheat plant.
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