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ABSTRACT: Cereal crops (wheat followed by grain sorghum) through two
successlve seasons (2000-2001) were put under field study to complate the
investigation of different application rates 1 and 2 tons/fed of a commercial
compost combined with elemental sulphur 50, 100 and 200 kg S/fed applied
to a calcareous soil in Noubaria Agric Res. Station.. The yields and yield
components of these crops were recorded. Dry matter of wheat grains and
straw, hutrient concentration in wheat plant tissues and their uptake were
determined. Obtained data revealed that addition of 1 ton compost fed was
better significantly in increasing grain yield, 500 grain weight, dry matter
production, macro-and micro nutrients (N, P, K, Fe, Mn and Zn) uptaken in
grains and straw of wheat plants but addition of 2 tons compost was more
effective in increasing sorghum grain yield and its harvest index. Sulphur
was without significant effect on wheat and sorghum yieids and its yieid
components. Added 100 kg S/fed was the most effective treatment for dry
matter production and macro-and micronutrients uptake (N,P, Fe and Zn} by
wheat plants, In conclusion, the best treatment with regard to improving soil
properties as well as increasing wheat yield and their nutrient uptake was the
combined treatment of 1 ton compost + 100 kgS/ed .

Key words: Calcareous soif, Commercial compost, Biotreasure, Sulphur,

Wheat, Sorghum.

INTRODUCTION

The direct and residual supplying with nutrients to plant feeding is
essential role for soil fertilization or manuring. Yields, yield components and
chemical composition of cereal plants are good parameters as indicators to
estimate compost efficiency. Therefore, ryegrass was an indicator for a
mature course of urban compost applied at 12 and 48 t/ha, (Muriflo et al.,
1995) and for composting wheat straw with rock phosphate, (Singh et al.,
1995) barley as an indicators for peat moss-shrimp wastes application,
{Hountin et al. 19385). Wheat for testing some plant residues composted with
farmyard manure and injected with microbial decomposers and azotobacter,
(Khamis and Metwally, 1998} and corn in a comparison between different
composts of zea maize stalks and broad bean stalks, farmyard manure and
biogas manure sludge, {Khalil et al., 2000). They reported that large doses
were necessary for the apparent recovery of nutrients due to a significant
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were necessary for the apparent recovery of nutrients due to a significant
relationship found between soil organic carbon, nitrogen mineralization and
plant growth.

Concerning sulphur combination, Awad et al., (2000} found that dry matter
yield of maize plants and their content of N, P, K, Fe, Zn and Mn increased by
added suiphur and some organic wastes to a light textured soil.

So, wheat and grain sorghum as winter and summer successive cereal
crops were choosen to study the effect of compost and/or sulphur
application rates on plant growth, yield and nutrient uptake.

MATERIALS AND METHODS

The field experiment conducted in Agriculture Research Station Farm of
Noubraia included main treatments namely 0, 1 and 2 ton commercial
compost/ifed. That commercial compost have a name Biotreasure produced
by Agric. Consuitant House Comp, New Noubaria Town, Misr (Egypt). -
Biotreasure was of 14.5, 60.5 and 3.0% moisture, organic matter and total
nitrogeni respectively. The submain ones namely 0,50,100 and 200 kgSi/fed.
{4200 m°“). Wheat (Triticum vulgare) Varity Sakha 69 was culfivated, then
followed with grain sorghum (Sorghum vulgare) Variety Dorado after 15 days
of wheat harvesting. Irrigation, mineral N, P and K fertilization, common
practices of cultivation were carried out as explained in the 1* part of this
work, (Negm et al, 2002). The following is some physical, chemical and
nutrienal properties of the experiment soil as presented in the 1* part (Negm
et al. 2002)

Samples of wheat were taken on the day before harvesting, air dried,
weighed and prepared to chemical analysis according to' Chapman and Pratt
(1961). Plants of each plot were cropped. Yields of grains and straw and yield
components of wheat and sorghum, such as 500 grain weight and harvest
. index were reordered. Data were statistically analyzed according to Snedecor
and Cochran (1971). '

Depth H % without CaCQ, remaval Texture CaCo; fraction (9/100 g soil)
{cm) JIC.sand|F.sand| Silt | Clay grade |C.sand|F.sand|Silt+clay| Total

0-20 | 871 | 44.76 | 19.65 | 25.88 {Sclayloam | 4.69 | 587 12.76 | 23.32
2040F 849 | 4545 {2340 | 2266 | ™ " " | 422 | 6.06 14.29 | 23.32

i

Depth | T.S5.5 Anions (meq/100 g soil) Cations (meq/100 g soil)

{cm) % CO, | HCO, | CI S0, Ca~ | mg" Na® K
020 | 0.625 | - 0.55 | 2.50 185 130 | 060 | 270 | 025
2040 || 0126 | - 075 | 250 1.75 125 | 060 | 2905 | 020
DepthJ WHC | FC | CEC | pH | OM | Total ] C/N Avallable (ppm)

el % | % |™¥1000 050 % IN%iRatiol P { K | Fe | zn | Mn

g soil

0-20 j| 41.25 | 23.81) 1275 |6.40 | 0.58 §0.042| 7.87 | 6.30 | 312 | 2.21 | 0.28 | 2.80
20-40 1 4133 [ 2343 1200 | 831 | 049 [{0.040| 6,98 | 6.25 | 280 | 2.35 | 0.27 | 2.30
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RESULTS AND DISCUSSION
1. Yields and yield components:

Data presented in Table (1) reveal that wheat grain yield was increased
significantly from 7.99 ardifed in control to 11.95 ard./fed about (49.6%) when
1 ton compost/fed was added. While increased by application 2 ton/fed to
8.72 (about 21.7%). The same trend was aiso observed in wheat straw. It may
be due to nitrogen assimilation in bacterial bodies at that period, in which,
roots suffered a competition in nitrogen absorption. With respect to sulphur,
data presented the insignificant effect of its applications due to the short
period from addition to time in which roots can utilize it. However, the higher
rates of application increased wheat grain and straw yields over the control.
Neither compost nor sulphur produced significant effects on harvest index
(the percentage of grains to whole plants) or 500 grain weights. As for
sorghum, the consequent crop (as Table 2 shows), 2 ton application rate of
compost increased grain yield significantly over 0 or 1 ton compost addition
while any rate of sulphur raised significantly grain yield over control without
significant differences among these used rates. Harvest index was
significantly affected by 2 ton compost application indicating that grain
production increased in a rate higher than that of stalks while sulphur
application did not produced significant effects on that index.

2. Dry matter production of wheat plants:

Data presented in Table (3) show that the dry matter production of grains,
straw and whole plants were raised by any of additions. Concerning the
effect of compost, the mean values of dry mater production of grains, straw
and whole plants have significantly increased about 55.8,20.9 and 31.8%
respectively, when 1 ton compost/fed was added. It decreased at the highest
rate {2 ton composti/fed) lower than the rate of 1 ton but it was still higher
than that of control. The differences were generally insignificant but it
reflected, however the effect of the low mineral N reserves because of the net
N immobilization by micro organisms (El-Fayoumy et al. 2001)

) In regard to sulphur, data presented in Table (3) show that the mean

values of dry matter production of grains increased with 8.0,15.8 and 18.5%
over the control when 50,100 and 200 kg SHed. were applied, respectively,
while the dry matter production of straw and whole plants were increased
compared to the control with 22.3, 18.1 and -10.8% in case of straw and 17.5,
20 and -1.12% in case of whole plant when sulphur rates were 50.100 and 200
kg/fed indicating some decreases at the highest rate (200 kg Sifed). These
results were in agreement with these reported by Dawood et al., (1985) who
stated that application of high level of sulphur caused a reduction in
sorghum seedlings growth.
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Table (1): Effect of compost and sulphur application rates on wheat yield and

yield components.

items & Compost Sulphur rate (kgifed.) L.5.D at (0.05)
Units (ton/fad) 0 50 | 100 | 200 | mean ngg::g’
0 6.87 7.16 9.82 8.1 7.99 [Comp. :3.11
Grains 1 10.63 11.51 12.90 12.75 11.85 |S :3.59
(Ardifed) 2 9.26 9.66 10.44 8.50 9.72 |Comp.xS :6.22
Moan 8.92 9.44 11.05 10.12
0 214 3.12 3.38 3.54 3.17  [Comp. :0.89
Straw 1 3.17 3.29 3.44 3.74 341 S . .02
{ton/fad) 2 278 3.27 3.28 3.71 3.26 |Comp.x$ 1.77|
Mean 2.87 3.23 3.36 3.66
0 3432 | 34.76 | 3539 [ 3576 | 35.06 |Comp. 3.2
Harvest 1 30.59 31.97 34.34 35.10 3313 |8 3.7
Index (%) 2 31.99 | 32.07 | 3212 ] 35.11 32.82 |Comp.xS :6.41
mean 32.30 32.93 34.11 35.32
0 2383 ; 2360 | 23.58 | 23.75 | 23.89 |Comp. :0.8
500 grain 1 2428 | 2475 | 24.75 | 24.73 2463 [S :1.03
Weight (g} 2 2450 | 24.58 | 24.73 | 24.88 | 24.67 |Comp.xS 1.77
mean 24.20 24.31 24.35 24.45

Table (2): Effect of compost and sulphur application rates on sorghum grain
yield and harvest index,

items & Compost Sulphur rate {kg/fed.} L.5.D at (0.05)
Units {tonffed) 0 50 100 | 200 | Mean L;::L:Lg:’
0 1.35 1.70 1.65 1.70 1.6¢ {Comp. :0.23
Grains 1 1423 156 1.70 170 160 IS 0.27
{Ardifed} 2 1.78 2.15 2.20 2.05 2.05 [Comp.xS (0478
mean 1.52 1.80 1.85 1.82 -
0 26.23 24.55 2413 2379 24.68 [Comp. 138
Harvest 1 27.05 28.62 27.58 26.58 2745 |S 1 4,43
Index {%} 2 23.43 29.11 32.66 29.68 28.97 (Comp.xS 1148
maan 27.24 27.43 | 28.12 26.69

Table (3): Effect of ¢
production of wheat plants, (kg/fed).

ompost and sulphur application rates on dry matter

Plant Compost Sulphur rate (kg/fed.) L.5.D at (0.05)
Part {tonffed) 0 50 | 100 | 200 | mean L‘f‘r&::g;’
0 987 1024 1156 1176 1085 |Comp. :493
Grains 1 1521 1652 1751 1834 1690 |S :490
2 1093 1214 1261 1258 1207 |Comp.xS 184!
mean 1200 1296 1389 1422
0 2081 . 2799 2663 1920 2366 [Comp. 53
Straw 1 2653 3072 3227 2491 2861 |S :502
2 2538 3022 2895 2072 2657 |Comp.xS 11662
mean 2424 2564 2961 2161
0 3068 3823 3819 095 3451 (Comp. ;90
Whole 1 4174 4724 4978 3754 4550 IS 1134
Plant 2 3631 4236 4256 3330 | 3863 |Comp.xS 12320
mean 3624 4260 4350 3583

384



Effect of a commercial compost biotreasure and sulphur ..................

3. Nutrient uptake:

Table (4) shows that the macronutrient N, P and K uptake by wheat grains,
straw and whole plants foliowed approximately similar trend of dry matter
production. In this connection, N uptake by grains, straw and whole plants
were significantly increased over control (without compost additions) when 1
ton compostifed was added, then it insignificantly decreased by using the
highest rate (2 ton compost/fed). This may reflect the high microbial activity
and consequently more nitrogen assimilation than that of 1 ton case.
Generally, the slight decrease was not more than 10.3% of that in 1 ton
treatment. The most effective treatment was the combined treatment {1 ton
compost + 200 kg S/ fed). The depressive effect of high rate of cdmpost
possibly due to the mineral N reserves because of the net immobilization by
micro organisms.

The P and K uptake followed approximately similar trend that resulted in N
uptake, where the mean values of the total P and K uptake (grains+straw)
were significantly increased over control treatment when 1 ton compostifed
was added, then it insignificantly decreased, at the highest rate (2 ton
compost and 100 kg s)ifed, total P and K uptake (grains + straw) were
increased. These findings are in agreement with those reported by Ramadan
et al., (1996} and El-Fayoumy, (1996). '

Data presented inf Tabie (5) show that the micronutrients (Fe , Zn and Mn)
uptake by grains, straw and whole plants increased by any additions.

In regard to the effect of compost on Fe uptake, the mean values of uptake
by grains, straw and whole plants were significantly increased over the
control treatment when 1 ton compostifed was applied, then decreased at the
highest rate {2 ton compostifed}. The most effective treatment was the
combined treatment (1t ton compost+100 kg S/fed). Concerning the effect of
compost on Zn uptake, date show that the mean values of Zn uptake by
grains, straw and whole plants were significantly increased compared to
control when 1 ton compostffed was applied, and significantly decreased (as
_ compared with the 1 ton compost /fed treatment) by adding the highest rate.

The most effective treatment on total Zn uptake was the combined treatment
{1 ton compost + 100 kg S/ fed). In regard to the effect of compost on Mn
uptake, statistical analysis presented in Table (5) show that the mean values
of Mn uptake by grains insignificantly increased when 1 ton compost /fed
was added, then it decreased significantly as compared with the 1 ton
compost / fed treatment, by adding more compost rate which was without
significant effect on Mn uptake by straw and whole plants. Also the most
effective treatment in total Mn uptake was the combined treatment (1 ton
compost + 100 kg S) /fed. Similar results are reported by Awad et al. (1996).
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Table (4): Effect of compost and sulphur application rates on macronutrient
uptake by wheat plants, (kg/fed).

Nirtri- Part | Compost Sulphur rats (kgifed.} L.S.D at {0.05)
Ent {tonifed) ¢ 50 100 200 mean | Level of error probability
G 16.17 | 18.80 | 23.13 | 26.26 | 20.84 |Comp. 111.03
Grains 1 26.6% | 3049 | 3492 | 4095 | 33.24 |S :9.92
2 21.03 | 242 | 2661 | 28.15 | 25.01 !CompxS 17 18!
3 mean | 21.27 | 2452 | 28.22 | 1145
N 0 2516 | 37.75 | 4266 | 31.71 | 34.32 |Comp. 110.62
Straw | 1 40.56 | 48.40 | 49.64 | 4537 | 4599 |S :15.95
2 3581 | 4217 | 51.51 | 3340 | 40.72 |Comp.xS :27.63
mean 3384 42,77 | 47.94 | 36.83
0 41.33 | 56.55 | 65.79 | 56.98 | 55.16 [Comp. :19.58
Whole 1 6717 | 78.89 | 84.56 | 86.31 | 79.23 |S :24.59
Plant 2 5683 | 66.44 | 78.12 | 61.54 | 65.74 |Comp.xS :42.59)
mean | 5511 | 67.29 | 76.16 | 68.28
0 3.683 | 4080 | 4960 | 4.838 | 4386 |Comp. 12,
Grains 1 6.257 | 6.561 | 7.568 | 7.735 | 7.030 |S :2.06
2 4620 | 5504 | 5947 | 5988 | 5.537 |Comp.xS :3.5
mean 4,853 5.405| 6.158 | 6.187
P -0 3.663 | 5.654 | 5458 | 4.221 | 4.749 [Comp. 1.3
Straw 1 4864 | 6609 | 5274 | 6.026 | 5693 {5 2.2
2 4694 | 6.345 | 6.511 | 4.824 | 5594 [Comp.xS :3.81
mean { 4408 | 6.703 | 5748 | 5.024 )
0 7.345 | 9.714 | 1042 | 9.059 | 9.134 |Comp. 13,27
Whoie 1 14421 | 13.470 | 12.842 | 13.761 | 12721 |S :3.84)
Piant 2 9.314 | 11,939 | 12.458 | 10.812 | 11.125 [Comp.xS :6.65
mean | 9261 | 11.61 | 11.91 | 11.21
0 1435 | 16,28 | 18.32 | 19.38 | 17.08 |Comp. 8.9
Grains i 2403 | 26.32 | 30.98 | 3231 | 28.40 |S :8.83
2 2047 | 19.91 | 2493 | 2148 | 21.62 |Comp.xS :15.29)
mean 19.52 2084 | 24.74 | 2439
K - - 0 64.08 | 97.24 | 80.98 | 64.04 | 76.55 |[Comp. 1226
Straw 1 7662 110140 99.31 | 8559 | 90.73 |S ;31.431
2 89.09 | 101.80 | 100.30 | 72.11 | 90.83 |Comp.xS :54.52
mean | 76.60 | 100.15 | 93.53 | 73.91
0 | 7843 | 11350 | 99.30 | 83.92 | 93.67 |Comp. 12995
Whole 1 100.70 | 127.80 | 130.30 | 117.90 | 119.20 {5 :37.87
| Prant 2 102 Laoerg lazson b a20s | 442,50 1CompndS 155.55
! mean | 96.12 | 121.00: 118.30 | 98.31
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Table (5): Effect of compost and sulphur application rates on micronutrient
uptake by wheat plats, (kg/fed).

Nutri-| Part Compost Sulphur rate (kgffed.) L.S.D at (0.05)
ent {tonffed) 0 50 100 200 Mean Level of fe_rror
probability
0 0.280 | 0.311 | 0.566 | 0.674 | 0.458 |Comp. 0.307
Grains 1 0.520 | 0.660 | 0.960 | 1105 | 0.812 [S 0.28
2 0.399 | 0.552 | 0.748 | 0.717 | 0.604 |Comp.xS 0.488,
mean 0.399 | 0.508 | 0.758 | 0.832
Fe 0 0.892 1.010 1.508 1.102 1.128 {Comp. 0.457]
Straw 1 1.157 1.506 1,913 1.397 1.485 |S ‘ 0.533
2 1.187 1.585 | 1.833 | 1.291 | 1.469 |Comp.xS 0.923
mean 1.057 1.370 | 1.751 1.263
0 1171 1329 | 2073 | 1.773 | 1.585 [Comp. 0.614
Whole 1 1.643 2167 | 2874 | 2502 | 2.296 |S 0.743
Plant 2 1.856 2.147 2.581 2.008 2.073 [Comp.xS 1.287
mean 1.457 1878 | 2.509 | 2.096
0 0.052 | 0.064 | 0.075 | 0.085 | 0.069 |Comp. 0.030
Grains 1 0.073 0.088 0.114 0.104 0.095 |S 0.028
2 0.047 0.070 0.071 0.065 0.063 [Comp.xS 0.048
mean | 0.057 | 0.074 | 0.087 | 0.085
Mn 0 0.092 | 0.100 | 0.104 | 0.075 | 0.093 |Comp. 0.018
Straw 1 0.098 0.097 0.129 0.093 0.104 |S 0.037
2 0.088 0.094 0.108 0.062 0.088 (Comp.xS 0.064
mean 0.093 0.097 | 0.114 | 0.076
0 0144 | 0163 | 0.179 | 0.158 | 0.161 [Comp. 0.044
Whole 1 0172 | 0185 | 0.243 | 0.196 | 0.198 |S 0.0681
Plant 2 0.136 0.164 | 0.179 | 0.128 | 0.152 |Comp.xS 0.1086
mean 0.150 0171 | 0.200 ] 0.161
[} 0.050 0.052 | 0.072 { 0.076 | 0.063 |[Comp. 0.037,
Grains 1 0.072 0.088 0.149 0.135 0.110 (S 0.051
00 2 0.060 0.055 | 0.177 | 0.152 | 0.111 |Comp.xS 0.088
mean 0.061 0.064 | 0.133 | 0.121
Zn 0 0.036 | 0.022 | 0.107 | 0.088 | 0.061 |Comp. 0.025]
Straw 1 0.058 0.025 0.204 | 0.069 0.089 (S 0.049i
2 0.020 0.018 | 0.078 | 0.054 | 0.043 |Comp.x3 0.085)
mean 0.038 0.022 | 0.129 | 0.068
0 0.086 0.074 | 0.179 { 0.156 | 0.125 {Comp. 0.031
Whole 1 0.130 011 0.353 0.204 0.200 (S 0.059
Plant 2 0.080 0.073 0.255 0.206 0.154 [Comp.xS 0.102|
mean 0.099 | 0.086 [ 0.262 | 0.190 ]
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in conciusion, the best treatment with regard to improving soil propetties
as well as increasing wheat yield and nutrient uptake was the combined
treatment of (1 ton compost + 100 Kg S) / fed and high rates of both additions
(2 ton compost + 200 kg S) / fed) need some longer time where wheat roots
stop their nutrient uptake after 8-10 weeks, in which, the much quantities of
these addition can not gave their beneficial effects yet.
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