J. Agric. Res. Tantu Univ., 30(3) 2004 778

EFFECT OF SOME ORGANIC MANURES AND
AGROCHEMICAL AMENDMENTS ON QUALITY AND Yield
OF FLAX AND SOYBEAN CROPS UNDER

FIELD CONDITIONS
Abou ElKhir,AM'; M.A El Kammah'; T.M. El-Esswi';
F.l. Zein® and N.LTalha’
1 Soil Sci. Dept., Fac. of Agrie., Kafr Et-Sheikh, Tanta Univ., Egypt
2 Soils ,Water and Environ. Res. Inst.Sakha Agric., Res. Station, Egypt

ABSTRACT

Two field experiments were carried out at Sakha Experimental
Station, Kafr El-Sheikh Governorate during the two successive seasons,
winter ,1999 and summer 2000 to assess the effects of soil surface
application of sewage sludge (3 & 5% SS), poultry manure ( 1 & 2 %
PM), processed town refuse { 1 & 2 % PTR), mixture of (1:1) sewage
sludge and poultry manures (1, 2 & 3%) and recommended rates of NPK-
mineral fertilizers (RRF) without (alone) or with gypsum, 5Mg fed” or
sulphur, 400 Kg fed” as soil conditioners on the biological yield and
quality of flax and their residual effects on the following soybean crop.
Added biosolid and agrochemicals were incorporated into the soil (0-15
cm) before planting.

The obtained data revealed that the addition of organic manures
with or without soil conditioners significantly increased the seed, straw
and oil yields of flax crop. Application of 2% PM without gypsum or
sulphur recorded the high straw yield of flax and surpassed the control by
53% and RRF by 34%. In addition, essential and non essential elements
were increased in flax straw and seed with addition of biosolids with or

without agrochemicals . Appreciable amounts of NPK was higher in flax -

seed than straw. Concentration of Cd, Ni and Pb of straw were higher
than the normal ranges and less than the toxic limits for these plants.

The residual effects due to types and rates of pre-incorporated
biosolids and agrochemicals on the biomass of soybean was highly
significant. The highest seed yleld of soybean provided by (8S + PM)s
were 2.31; 2.39 and 2.42 Mg fed” for the alone, gypsum and sulphur
treatments, respectively. Also, the highest straw and oil yields of soybean
were detected after soil residual pre-treatment under : (SS + PM); SSs -~
;PM; and PMy; PM; ; §Ss for the alone, gypsum and sulphur treatments, .
respectively. The contents of NP, K,Cu,Mn,Zn,Cd,Pb and Ni were highly "
significantly increased as affected by types and rates of residual biosolids
and/or agrochemicals leading to nutrionally rich and safe biomass:
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INTRODUCTION

Egyptian soils are usually deficient in organic matter (less than
2%), nitrogen and micronutrients (Abdel-Ghaffar, 1982). Also, intensive
using of chemical fertilizers in the conventional agriculture led to
increasing the pollution of soil, water and food as well as the input costs.
Now days, the growers tended to use the natural sources of fertilizers and
conditioners via using the organic manures and biofertilizer. Land
application of sulphur to soil has an important role not only for chemical
amelioration of alkaline soil, but also as fertilizer (Lorenz and Maynard,
1980). Legume crops need high requirements of sulphur to sustain their
quality (Mengel and Kirkby, 1987). Moreover, it plays several important
roles in soils such as reducing soil pH, providing SO to plants, and
increasing availability of some nutrients (Hilal ef al., 1990).

Raven and Loeppert (1997) evaluated the trace elements and
heavy metals composition of a wide vartety of fertilizers and sol

“amendments and found that the trace elements and heavy metals

concentrations generally decreased in the following order: rock phosphate
> sewage sludge > phosphorus fertilizers > organic amendments and
liming materials > K fertilizers > N fertilizers. El-Gazzar (1997) found
that inorganic and different organic N sources significantly increased flax
seed yield over the control. He reported that 60 kg fed”' urea-N gave the
highest dry matter weight followed by pigeon and poultry manures.
Arisha and Abd El-Bary (2000) found that application of sulphur had no
significant effect, neither on' growth or vield of pea and spinach; while
sewage sludge application significantly increased growth and yield of
both crops. Mashaly ef a/. (1993) found that the contents of NPK were
increased i bean shoots and grains with increasing rate of sewage sludge
addition. However the concentration of Mn, Zn, Cu, Ni, Pb, Co, Hg and
Cr were not significantly increased.

The present study aimed to asses: {a) the potential effects of
different levels and types of biosolids, e.g., sewage sludges (SS); poultry
manures {PM) and processed town refuse (PTR) single or in combined
additions (SS + PM) with or without agrochemical conditioners. e.g.,
sulphur and gypsum on biomass yield quality (seed. straw, yield
components and quality such as elemental contents of N.P.K.Cu. Mn,Zn,
Cd, Pb and Ni) of flax crop and (b) their residual effects on yvield and
quality of soybean crop.
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MATERIALS AND METHODS
Field experiments :

Two successive field experiments were assessed at the
Experimental Farm of Sakha Agricultural Research Center. After
harvesting the preceeding wheat crop, representative composite surface
soil samples (0-30 cm) were collected, air dried and passed through a 2
mm sieve. Thoroughly mixed samples were analyzed for their soil
characteristics and N,P,K contents (Table 1) according to Page (1932).
Available Cu, Mn, Zn, Cd, Pb and Ni were extracted by DTPA according
to Lindsay and Norvell, (1978) in soil and organic manures. Also, total
content of above elements in soil and organic manures were digested
using aqua regia {Cottenie et al., 1982). Both total and available of tested
elements were measured using atomic absorption
spectrophotometericalley  (Perkin  Elimer, 3300).The texture of
experimental soil was clay (sand 21.5;silt 31.6 and clay 46.9% ) with
water table depth of 110 cm.

The two experiments were carried out in the same area as the first
crop was flax (winter, 1999) and after harvesting, the same experimental
plots were cultivated with soybean ( summer, 2000) in a split plot design
with four replicate. The main three plots were devoted to the
agrochemicals treatments, i.e., none, gypsum (5 Mg fed”) and

sulphur(400 kg fed') and the sub-plots were eleven, which can be
summarized as follows:

- Incorporated materials —_1

No. Treatment No. Treatment

1 [ Control * 6 | Processed town refuse, 1% PTR,

2 ! Sewage sludge, 3% 8S; | 7 | Processed {own refuse, 2% PTR;

3 | Sewage sludge. 5% 885 1 8§ [ (Sewage sludge + poultry manore,1:1), 1% (88 + PMYy

4 | Pouliry manure, 1% | PM; | 9 [ (Sewage sludge + poultry manuse,1:1), 2% (85 + P

5 | Poultry manure, 2% | PM; | 10 { (Sewage sludge + poultry manure,1:1), 3% (85 + PM)
. 11 [ecommended rates of minerai fertilizers ** RRF
* No amendments  ** Ngg Po s fed” for flax Nyo Piss fed™ for Soybean

Sources and forms of used organic manures and agrochemical
amendments:

Alr dried composite subsamples of anaerobically digested S8, i.e.,
biosolid, were collected from accumulated deposits at the municipal
sewage treatment plant at Kafr El-Sheikh after the secondary treatments.
Subsamples of PM were obtained from the experimental college (Agric.
Kafr Ei-Sheikh) farm. Both SS and PM dried materials were spreader on
clean plastic sheets under sunlight for one week while being covered with
plastic sheets to enhance photosensitization. Subsamples of PTR
amendment were obtained from Al-Mansoura composting Factory. The
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obtained organic amendments were air dried, pulverized and passed
through a 2 mm sieve and then analyzed for their initial chemical
characteristics (Table 1). Urea (46.5% N) and superphosphate (15.5%
P,0Os) were used as nitrogen and phosphorus fertilizers. All the
experimental plots received 20% of P (during cuitivation) and N (at
sowing) as starter regard to RRF. The rest 80% of the recommended P
were also added during cultivation for the RRF treatments, i.e.,
conventional farming. _
Tzable (1): Some characteristics of the tested soil and biosolids.

Tested characteristics Soil” SS PM PTR
pH (1: 2.5) so1l ; water. 7.98 6.25 7.11 7.69
EC.* a1 25°C, dSm™' 330 3,154 43]%e 7.30%+
SP {saturation percent) ,% 78.10 182.88 158.76 121.86
TN (total nitrogen) , % 0.07 2.06 3.08 0.99
TOC, *¥**% 0.72 28.26 3233 27.79
OM (organic matter ) % 1.24 48.60 55.60 47.80
C/N ratio 10.23 13.73 10.59 27.96
Soluble cations® meq/L
Ca™ 10.05 15.80 6.36 2968
Mg™ 3.69 11.24 20.16 41.72
Na' 19.90 4.20 6.59 197
K" 0.83 0.58 10.10 1.58
Soluble anions* meq/L”
COs™” 0.00 0.00 0.00 0.00
HCO: 9.90 8.50 5.10 11.50
Cr 19.10 6.10 30.12 60.30
SOy 5135 17.22 7.89 3.16
Available, mg kg'
N 28.50 771.20 1071.60 210.00
P 7.77 5565 120.32 101.52
N 392.50 22000 537.20 140.50
DTPA and DTPA Total DTPA Total | DIPA | Toal | DTPA Tatal
Total , mg ke
Zn 0.38 72.0 3714 4320 | 640 | 5420 12.50 391.00
Mn 780 427.2 43.50 39580 | 3.69 | 3560 34.04 290 80
Cu 142 526 26.24 175.80 49 | 3800 9.94 127.00
Pb 052 S702 18.22 25080 | 88% | 8120 10.84 196.20
Cd 002 1.2 036 440 0.31 | 3.40 045 3.00
Ni 0.02 37 1.12 70.20 027 | 22.80 066 | 49.60

*In paste extract for soil and extract 1:3 for biosold  ** before leaching and photosensitization ***Total
organic carbon Total carbonate % 3.§:  CEC (cation exchange capacity) cmole kg 33.2; SAR 7.6

Agriculture practices:

Seeds of flax, 60 kg fed”! (Lmum usitatissimm L.), cv. sakha 1,
were drilled into soil on November 25" 1999 and harvested in May,
15", 2000. The experimental plot area was 3 x 4 m® and consisted of 12
rows with 10 ¢m spacing. Added biosclid and agrochemicals were
incorporated into the soil (0 15 cm) before p]ammo The rest 80% of
mineral N, ie., 48 kg fed' urea-N was added in two equal doses. The
first dose was added 30 days after sowing before the first irrigation. and
the second 8 days later. At harvesting, 20 guarded plants from each plot
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were hand pulled at random to assess the mean heights, as well as yield
and yield components of each plots.

Forty-five kg fed' of soybean grains (Glycine max L., cv.
Crowford) pre- inoculation with a mixture of three infective and effective
Bradyrhizobium japonicum{ E38, E41, and 3417 ), were grown on the
same soil plots of the harvested flax crop by sowing(in June,11™ 2000
Yon hills, 3-4 seeds/hill, with 20 cm spacing and 60 cm wide ridges. After
21 days of germination, plants were thinned to two plants per hill and 24

l%fed of urea-N was added. Soybean plants were harvested on October,
5%,

2000 and the mean of following assessments of yield and yield
components were determined.

Yield and its analyses:

Collected flax and soybean plants were washed with tap and
distilled water, oven dried at 70°C for 12 hours, weighed, and ground in a
stainless steel mill. To assess protein in both straw and seed materials,
(0.5 g) were digested according to Chapman and Pratt, (1961). The
obtained digestion solution were used to find out: The total
concentrations of N, P and K (g kg™) after Page (1982). Cu, Mn, Zn, Cd,
Pb and Ni (mg Kg } were determined by atomic absorptlon
spectrophotometers as mentioned above. The oil yield and percentage in
flax or soybean seeds were determined according to AOAC, (1980). The’
statistical analysis was done by using computer program.

RESULTS AND DISCUSSION

1. Flax as affected by tested organic manures and agrochemical
conditioners:

1.1. yield and yield components:

Data presented in Table (2) showed highly significant differences
in yield and yield components of flax crop which were higher in soils
received organic manures used as single or co-organic waste substrates
than these obtained from control. Assessed parameters also showed the
same trend with applied RRF but the increase was significantly less than
with organically treated soils. The increase magnitude of yield and yield
components of flax crop with organic manures was significantly affected
by the types and rates of incorporated organic wastes even at the same
levels.

Mixtures of co-bioremediated organic manures led to an increase
in the yield and yield components of flax crop than that obtained by
individual incorporated organic manure at any level. The yield and vield
components of flax crop obtained with both organic manures and
agrochemicals were more pronounced as they dramatically increased



783 Abou EL-Khir, A.M., et al.

over the none received agrochemicals in the increasing order : sulphur >
gypsum > none of both (Table 2). Application of PM; without
agrochemicals addition (none) recorded the high values and surpassed the
control and RRY¥ of straw by 53% and 34%, respectively.

Table (2):Yield and yield components of flax crop as affected by the types and rates of
applied organic manures and agrochemical amendments.

Added agrochemicals
Treat. None J G r S Naone J G L S None T G l S
Straw vield Mg fed” Seed yield , kg fed” Weight 1000 seed , g

Control [ 190 g}210 f/230 e 482 f | 655 f | 660 e | 767 g4 874 e¢| 9.00 ¢

§S; 252 d {258 4| 269 b| 800 e 820 ¢ 865 ¢ {920 b [925 cd] 931 ab

S8s 257 ¢ |265 ¢} 277 ¢c| %00 b 945 a | 960 ab |938 ab] 941 b | 951 ab
PM, 256 d]260 c¢d|2.70 cdi 760 d 865 bc | 895 bc |867 c|876 ¢] 917 b
PM; 291 a|292 2a[296 a 800 ¢ 880 bc | 1000 a |916 bH]934 c| 945 ab
PTR; 281 b}283 ab|285 b 820 de | 835 cd | 847 d [940 ab|973 abl 981 ab
PTR: 282 b |285 ab|287 bh| 840 d 850 ¢ { 860 c |10.21 a[1028 al 1055 a
(SS+PM), : 234 1256 d ] 290 a ] 910 ab | 920 b | 940 b [832 €921 c¢d| 9.25 ab
(SS+PM); {249 de{2.72 b 293 a| 917 a (935 ab| 980 ab [857 d|92) cd| 927 ab
(S5+PM); (280 bc|286 abl 294 a| 920 a [ 940 a | 1020 a {910 bc| 933 c|942 ab

RRF 217 f|224 e| 244 d| 875 ¢ | 881 bc | 885 bc 819 f(901 d{915 b
Ftest (c) P ' . * * * <] <] <]
Bio (B) 1] (13 - L1 F13 - [ (1] ¥
ACxB b hid it hd e hd NS NS NS
LSD 3% | 0.296 0.296 0.296 78.87 78.87 78,87

LSD 1% { 0394 0.394 0394 105.94 105.94 105.94

Plant height.cm OH yield, kp fed” Protein , %

Control 80 ¢ 89 ¢ 95 ¢ 19230g | 25362 ¢ | 26736 ¢ | 22.854d | 24.25bc | 26.85 cde
§8; 99 be | 104 ¢ | 107 de | 301.04 e | 33335 ¢ | 34602 ¢ | 23.13d |24.69bc| 27.07 cde
§8; 102 b | 112 a | 117 ab | 33039 b | 353.05 ab | 35405 bc | 24.74d | 26.25ab| 2831 cf
PM; 101 be | 103 ¢ | 107 cd | 29161 £ [ 317.02 de [ 335.18 d | 24.10¢cd {24.75bc | 2678F
PM; 109 a § i1l ab | 115 b | 308.72 cd | 32041 d | 361.70 b [27.32abc{ 28.06c | 29.89¢f
PTR, 93 d 96 d | 100 de | 30660 d [ 32812 cd | 339.05 bc [23.13 abe| 26.00 be | 27.99 def
PTR. 99 bc | 101 cd [ 106 cod| 34172 a | 344.94 b |354.66 bcl 2514 ab |27.43 abc| 28.64 def

{(SS+PM),; | 99 bc | 103 c | 106 cd | 30570 de | 358.88 cd | 363.78 ¢d | 23.77cd | 29.07a | 3]1.74bc

{SS+PM); | 105 ab j 108 b | 111 ¢ | 33342 b | 361.71b |391.82 bed|24.56 bed| 30292 | 34.77a

(SS+PM)s ( 110 a | 114 =a | 121 a | 3412] a | 365473 | 39455 a | 2943a | 31.13a | 32.13b
“RRF 98 cd | 101 cd } 113 be | 327.20 be | 338.95 be [349.59 bed(27.27 abc|27.77 abe| 27.94 bed

F test (¢) hid ** ** ** ** . * * *
Bio (B) ** b w* = % ** o - %
ACxB . - . - *x vt - ** ¥
LS[I 5% | 5.882 5.882 5.882 31421 3142) 31.421 3.56 156 356
LSD 1% 7.877 7.877 7.877 41.99 41.99 4199 478 | 478 4.78

SS: Sewage sludge, PM: Pouliry manure, PTR: Processed town refuse. | G: gypsum, S: sulphur, RRF:
Recommended rates of mineral fertilizers. NS not significant * significant | ** high significant

The overall values of flax seed yield ranged between 482 and 920
kg fed! without agrochemicals; 655 and 940 kg fed'with gypsum and
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660 and 1020 kg fed” with sulphur. The obtained results are in agreement
with the findings of El-Gazzar (1997) and El-Hindi et al. (2000} who
found that straw and seed yields of flax differed with the types of applied
organic manures.

Data in Table (2) show that, values of oil yield ranged between
192 to 341, 253 to 365 and 267 to 395 kg fed” for none, gypsum and
sulphur treatments, respectively. In general, incorporated PM; and (SS +
- PM); without any agrochemicals ,with gypsum or sulphur gave the
tallest plants (Table 2). The above resulis are in harmony with those of
El-Hindi er al. (2000). Table (2) also shows that highly significant
interaction effect between agrochemicals {(AC) and organic manures (B),
ie., (AC x B) on plant heights in all treatments. With regard to the effect
of biosolids, data emphasize that mixing SS with PM led to a significant
increase with regard to the tested parameters over the control treatments.
This might be due to the synergetic effect between PM and SS as PM has
more contents of both total and active N&P (Table 1).

1.2. Macronutrients content of flax:

Data listed in Table (3) revealed that, the N, P and K contents of
flax crop organs were markedly increased due to the application of the
different types and rates of organic manures and RRF as compared to the
control. The contents of N,P and K of flax seed were higher than straw.

Also, data in Table 3 show that the N and P contents of flax seed
and straw were higher under application of RRF than those obtained with
low rates of organic manures, i.e., (PM;; PTR)) and (SS + PM),.
However, applied or co-applied higher rates of biosolids, i.e., $S;; SSs;
PTR; and (SS + PM); increased N and P contents of biomass than
applied of RRF. Different biosolid treatments led to higher K-
concentrations in flax organs than RRF. Data show that mixing gypsum
or sulpur with any of the proposed treatments led to higher contents of
assessed elements with marked effect of added sulphur than gypsum. Co-
application of organic manures at any level, increased the N, P and K
contents of flax seed and straw than those applied individually at the
same rates which may be due to their synergetic or co-metabolizing
effects.

Also, Table (3} shows clearly the beneficial effects of applied
gypsum and sulphur on seed and straw quality as they increased the
nutrients contents over the control, These results agreed with those of El-
Gazzar (1997); Abd Allah (1998) and Saber (2000).
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Table (3): N,P and K contents, (g kg’ dry weight) of flax as affected by the types and
rates of applied organic manures and agrochemicals.

Trcatments | Added agrochemicals
None _[ G , S None G _LS None I G T S
Seed-N Seed-P Seed-K.

C 3655 d 3740 ¢ 3945 f 550 g 568 f 625 e 7.10f 767 cde | 8.20 abe
55: 36.78 d 39.50 be 4210 of 580 1 693 e 718 d 9.20b 930ab | 977ab
§5s 3700 d 4320 ab 4530 cde | 780 b BO0 b 825 b 960 a 9382 99%8a
PM, 3855 d 3890 ¢ 40.23 gef | 7.05 be 715 d 730 ed | B6OD be 830 bed | 895 ahc
PM; 43.70 abe 44 60 be 4495 cde | 795 a 8360 a 952 a 940 ab '9.60a 985 ab
PTR, 40.40 abc 41.60 be 4238 def | 663 d 650 e 695 d 818 ¢ 820cde [ 830 bed
PTR; 42.03 abe 43 87 abe 4403 def | 693 cd 6.98 be 755 ¢ 8.65 be 8.85b-e [ 897 abe

(85+PM), 38.03 ed 4645 a 47158 be 6.45 e 6.90 e 750 ¢ 748 ¢ 780e |8.13abe
{S5+PM), 39.30 bed 49.70 a 4980 b 6.60 d 7.30 cd 7.85 be 815 b 833 bed | B45be
(SS+PM), FI1: 4708 a 4980 a 55631 a 720 ¢ 753 ¢ 7.95 be 848 ab 920ab | 940 abc
RRF ;i [ 43.63 abe [ 4443 abc | 44.70 bed | 703 ¢ | 725 d ) 735 ed | 7.63c | 782de 823 abe
F test {c) * * * NS NS NS NS§ NS NS
Bio (B) *% *x ¥ *% % @ % *% %
AC X B *% *% *% NS NS NS % *x ¥
LSD 5% 569 5.69 5.69 1.43 1.43 1.43
LSD 1% 7.64 7.64 7.64 1.92 1.92 1.92
Straw-N Straw-P Straw-K

C 590 ¢ 6.57 be 6.68 ¢ 050¢ | 033fF [ 063 e [ 430e | 6.18de 6.50:d_‘
5%, 6.60 be 6.73 bc 703de [ 053d | 058 ¢ | 068 d [590bcd} 735bcd | 7.75 b
885 6.80 be 783 ab | 790 cde [ 063 cd | 068 d | 075 ¢ |6.70abe ] 7.50 bed | 8.33 ab
PM, 7.00 be 720bc | 763 a-d | 055d [ 058 ¢ [ 073 cd| 560cd | 7.18b | 7808
PM; 7.10 be 7.65 b 798 ab (065 cd| 075 c | 078 ¢ | 660abc] 853a | £80a
PTR, 6.30 ¢ 683 bc | 690 be [060 cd| 0.65 de |0.70 cd| 6.10bc | 6.20de | 6.55 cd
PTR; 6.73 be 6.88 be 785 abc [ 090 a | 100 a | 100 a | 623bc{ 6.25de | 6.85 cd

(SS+PMY, 7.23 be 738 b 818 bc [ 050 d [ 065 de |0.73 cd|6.25 abe | 6.70 cde | 6.88 cd
(SS+PM)2 503 ab | 8.33 ab | 840 bed 063 cd | 0.70 d [ 078 ¢ | 740ab | 7.75be | 8.20 ab
(S5+PM)s 8.23 ab 903 a 9.10 a 068 ¢ {083 bl ORY b} 763a | 795 b |850ab
RRF 8.88 a 898 a 9.08 a 082 b |08 bj088 bj627abc| 6.38de [ 648 cd
F test {e) NS NS NS NS NS NS i *x i
HlO(B) % *% *% ¥ *% k% *% % *%¥
ACx B NS NS NS NS§ NS NS *» b i
LD 5% 1.17 1.17 117
LSD 1% i.56 1.56 156 |
£5: Sewage sludge, PM: Poultry manure, PTR: Processed town refuse, C: Control, G- 2ypsum, §: sulplur,

RRF: Recommended ratesof mineral fertilizer. NS not significant * significant , ** high significant
I.3. Micronutrients and heavy metals content of flax:
Results recorded in Tables (4&5) show that, Cu, Mn, Zn, Cd, Pb
and Ni contents of different flax organs were higher for application of
organic manures to soil than those obtained with RRF. Addition of
gypsum to soil led to higher contents of micronutrients (Zn and Mn) of
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different flax organs than those obtained with sulphur treated soil, i.e.
gypsum > sulphur > none. Also, data show that Cu, Cd, Ni and Pb
elements of different flax organs (seed and straw) with sulphur treated
soil were higher than those obtained with gypsum treated soil compared
with the none agrochemicals treated soils.

Table (4): Cu,Mn and Zn contents, (mg kg dry weight) of flax as affected by
applied organic manure and agrochemical

types and vates of

amendmients.
Treatments Added agrochemicals
None 1 G L S None G S None l G ] S
Seed-Cu Seed-Mn Seed-Zn
C 120 g | 140 f | 160 f 12 g 15 g 13 ¢ 24 f 134 de |32 h
SS; 260 b1 270 b ] 2900b 120 b 26 b 22 b 40 b [48 b 38 f
8Ss 320 a | 340 ay 360 a (24 a 28 a 25 ab (50 a {52 b 50 b
PM; 205 c¢d {210 cd| 240 ¢ |22 v 24 ¢ 23 b 48 ab (58 a 52 b
PM, 230 ¢ | 270 b | 290 b |26 a 30 a 28 a 51 a |60 a 35 a
PTR, 140 f | 160 e { 180 ¢ |17 d 23 ¢ 18 cd 34 d (40 ¢ 38 f
PTR, 180 ¢ 1200 cd] 280 beli8 ¢ 27 ab 19 ¢ 40 b 46 b 142 e
(S5+PMh 1167 ef| 180 d {200 defi2 g 16 f 13 d 36 cd (46 b 142 e
(SS+PM); [ 180 e {190 d {220 d 16 ¢ 19 ¢ 18 cd 38 ¢ 48 b |46 4
(SS+PM); | 20.0 d {21.0 cd} 260 ¢ [17 4 20 d 19 ¢ 40 b (58 a 148 ¢
RRF 180 e [19.0 d 200 de (14 f 16 f 15 d 28 ¢ 38 d 136 g
F 1est (C) *% ¥ *& *% EY 3 k% L1 £ 2 (13
B!O(BJ *¥ % *k *% *E % L3 *¥ e
ACXB *k *% *k *¥ ¥ *k *% L3 *x
LSD 5% 2.44] 2.441 2.441 0.781 0.781 0.781 2.647 2.647 2.647
LSD 1% 3.249 3.249 3.249 1.042 1.042 1.042 3.536 3.536 3.536
Straw-CU Straw-Mn Straw-Zn
c 40h |50 g [5S0¢g 10 g 15 e 14 e 101 Me | 17 ¢
S8, 60 f 70 e 80 ¢ 18 ¢ 20 d 19 b 15¢ 18 d 16 ¢
58 80 d 100 ¢ (110 b 22 b 30 a 26 a 20a 22 ¢ 21 a
PM, 90 ¢ 1006 ¢ {110 b 20 b 2 ¢ 21 b i2d 24 b | 180b
PM; 1L0 2 120 a |140 a 26 a 28 a 27 a 15¢ 26 a 21 a
PTR, 40 ¢ 60 f 80 e 11 g 22 ¢ 16 d 12d 22 ¢ 14 4
PTR, 60 f 8.0 d 10.0 ¢ 17 ¢ 26 b 20 ¢ i8b 26 a 21 a
(SS+PM);, 160 70 ¢ 80 ¢ 12 1 16 e 15 e ile 14 e 13 de
(S5+PMY; |76 e 80 d 90 ¢ 13 e 18 ¢ 16 d 134 18 d 16 ¢
(5S+PM}; {100 b 110 b )12.9 ab| 16 4 20 d 18 cd 18b 24 b 18 b
RRF 500 g 55 fo (60 1 12 f 19 d 16 d 13 d 14 e i3 de
F test (¢) <\ <] <] ** ** kx *x A %
BiO(B) ** % ** b *k ¥ EL * L1
ACXB ik % % [1] *% (1] ¥ LE ] >k
LSD 5% 0.847 0.847 0.847 i.174 1.174 1174 0.802 0.302 ‘ 0.802
LSD 1% 1.162 1.162 1.162 1.578 1.578 1.578 1.070 1.070 1 070

S55: Sewage sludge, PM: Poultry manure, PTR: Pracessed town sefuse, C. Control, G: gvpsum, S: sulphur,

RRF. Recommended rates of mineral fertilizer. NS not significant * significant , ** hgh significamt
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Results in Tables (4&5) indicate also that, values of Zn, Mn and
Cu of different organs showed the following decreasing orders in seed
and straw: Zn > Mn > Cu.The magnitude values of Cd, Ni and Pb of
different flax organs exhibited the following decreasing order: straw >
seed. Mixtures (1: 1) of organic manures added at any level, led to a
decrease in the mircoelements and heavy metals content of different
organs than those obtained by the same rates of the added individual
organic manures, which may be due to the dilution effect of added

materijals.

Table (5): Cu, Ni and Pb contents, (mg kg dry weight) of flax as affected by
and rates of applied organic manure and agrachemical amendments.

types

" 88: Sewage sludge, PM: Poultry manure, PTR: Processed town refuse. C: Car

RRTF: Recommended rates of mineral fentilizer. * significant |

Treatments Added agrochemicals _T
None f G | S None G i S None G )
Seed-Cd Seed-Pb | Seed-Ni
C 006 e | 007 F 009 ¢ 020 h 052g 015f Jlo22f 0.28ﬂ
58; 008 d | 011 c | Gl4bc |134 b 164 be 1022 ¢ 1028 de |035 e
885 012 b | 016 ab| 0.18 ab {1.72 a 192 a [037a [040b {045 ¢
PM; 0.08 ¢ 010 b G312 cd (034 g 064 £ 1025 ¢ 1031 d 036 ¢
PM2 0.09d [ 013 be'| 0.16b 042 f 070 ¢ 035 ab [040b |[048 b
PTR, 0iZ b | 016 abi 018 ab {1.70 cd 178 b |0.25 ¢ {042 ab {047 be
PTR, 0.16 a 0.18 a 020 a (126 ¢ { 19 a 032b loso a |osga
(SS+PM) | 008 d 1 020 ¢ § 012 ¢d [0.46 of 065 de [022d 1024 (029 F
(SS+PM); | Q10 ¢ | 011 ¢ 013 ¢c [049 e 070e (026 ¢ 1032d (036 e
(SS+PMY; | 011 ¢ G.15 b 0leb 066 d .82 d |035 ab |0.38 ¢ 042 d
L_RRF 007 d 0.08 d 010 d 029 gh 0641 1018 e 1028 de (046 C
1? 1St (C) *% *% ¥ % *% 3 * ¥ * %
BIO (B) ok *¥ x% ** * % ¥ % * & ki
AC.\B *% % k¥ x % * % * % * & Ll * ¥
LSD 5% 0018 0.018 0.018 0.67 0.67 0.67 0.028 0.028 0.028
LSD l°/£_r_0.(}24 0.024 0.024 0.089 0.089 0.089 0637 | 6037 0.037
Straw-Cd Straw-Pb Straw-Ni
C 400 g[500 g | 510 [3.00g [320h 1340 h 1230 g 1240 g [3.60 fg |
PR 6.00 d | 690 d | 790 cod (380 ef (350 g [S20 e [3.25 of 350 ¢ ]3.90 de
S84 800 b (1000 a} 1200 a [480 ¢ 520 ¢ 620 ¢ 460 b 1490 bc {520 ab
I'M; 490 e | 5.90 d 800 ¢ [320ef 36D g [520e (370 cd 340 ¢ 380 e
PM; 690 ¢ [ 7.90 ¢ ] 9.00 bc {390 b 5202 3600 d 400 d 420 c 4.30 cd
PTR, 500 ¢ | 5.51 600 f (423 d 540 ¢ 620 ¢ (440 ¢ |530 b 540 ah
TR 600 d {670 de| B.00 ¢ 1520 a 1760 ¢ 920 a 500 a |5.30 a 563 a
(SS+PMY, | 605 d | 619 e 710 d 360d {4201 Jl480 t 270 f (380 d [4004d
(S5+PM): [ 690 ¢ {730 cd| 300 ¢ 1480 ¢ 500d (623 ¢ 320 ef 415 cd 1440 ¢
(SS+PAD; | 900 a | 930 b 850 b 490 b {620 b 70 b (425 cd 1436 ¢ 480 b
RRY¥ 409 £ 1600 ef| 690 ¢ (340 ¢ 380 ¢ 4.50_3_ 3.20 el 3401 (375 ¢f
Ftest (¢} ** * ¥ o [ *x *x »E "
Bio By e s '] *% ** E * ** %
ACxB * % % *¥ ETS ¥ % a k% (27
15D 5% 0.367 0.367 0367 0.325 0.325 0.325 0.351 0.351 0331
18D 1%« | 0.439 0.189 0.489 0.441 0441 441 0.466 0.456 0.466

** high significant

wral, G: gypsum, St sulphur,
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The above mentioned data (Tables 4&S5) show clearly the
beneficial effects of gypsum and sulphur on quality of the different flax
organs as they increased nufrients content with regard to control.
Generally under the conditions of investigation although the combined
organic manures with gypsum and sulphur were more pronounced in
increasing the concenirations of studied heavy metals, which were still
low and less than the recorded detrimental limits found in plants as given
by Kabate Pendias and Pendias (1992) and Gray (1992). These results
indicate the importance of studying heavy metals (Cd, Ni and Pb)
specially, bioaccumulation and cycling in the environment for
management of agricultural soils and crops.

2.The residual effects of applied organic manures and
amendments on soybean:

2.1. Yield and yield components:

Data listed in Table (6) showed highly significant differences in
yield and yield components of soybean crop, which cultivated after flax.
They were higher in soil treated with organic manures than those
obtained from control. The above mentioned assessed parameters also
showed the same trend with applied RRF. The yield and yield
components of soybean crop obtained with residual of both organic
manures and gypsum or sulphur were dramatically increased over the
none received agrochemicals.

The analytical results in Table (6) indicated that the highest
values of seed yield were recorded with soils pre-treated with biosolids
and agrochemicals compared to the untreated soils (control). Under
application of gypsum or sulphur as conditioners with or without co-
incorporated organic manures there was an increase in soybean seed yield
due to the improving effect on soil environment. On the other hand, the
highest vield of oil was obtained from treatments amended with sulphur-
sewage sludge at any level. Meanwhile the lowest values were recorded
in the treatments without agrochemical and organic manures. These
obtained results were in agreement with these of many investigators, such
as El-Essawi and Fatma Sherief (1981); Talha (1997) and Saber (2000).

agrochemical

The results in (Table 6) show that residual organic manures at the
different types and rates with or without agrochemicals gave the highest
straw yield compared to control. The residual effect of organic manures
and agrochemicals amendments was accompanied with significant
increases in seeds protein content over the control. The highest values
were obtained in sulphur-sewage sludpe pre-treated soils at the high
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levels. Meanwhile, the lowest data were obtained in soil without
treatments. Similar results were obtained by Talha (1997).

Table (6): Yield and yield components of soybean as affected by residual effect of
organic manures and agrochemical amendments,

[ Treatments Added agrochemicals
None | G [ § Nome | G T § None | G | s
Seed yield Mg fed”’ 0Oil. % Oil yield kg fed™

C 1.72d 186e 1.89e 26.19b 2667 a 2639a 1 4499 f | 4966 | 4981
58 219b 224 cd 235abc | 2600bc | 25300 2647a | 5174 ¢ | 5655b ) 620.74 ab
88s 224 abe 2.25¢ 238a 2541d 2551 2652¢c | 5438 d {5746ab) 63122
PM, 2.23 abe 2.36 ab 237ahe | 2562cd | 23044 2492¢ | 5413 d | 57250 § 5838 hc
PM;, 2.30a 237¢ 2.40a 26.00 be 2313f 2494c | 5868 a | 5839a | 5939b
PTR, 216 b 2.24d 226¢ 24.69 2 : 22553 23772 |532.1 de| 542.6d { 55724
PTR, 2.18 be 22%be 237ab 23.561.| 25.15b 24.74¢c | 5589 ¢ | 576.6ab | 5863 he

(55+PM), 235ab 229be 231bc 23.72 f 23841 | 2393d | 533.7de | 540.7d | 5430¢
(85+PM), 227a 237be 23%abc | 2385f:% 2356¢ 2467¢ | 542.1d | S54.1¢ | 5729¢
(S5+PM), 23la 23%a 242a 2158g | 2437g 1 25660 | 5802 a | 58332 | 6204 ab

RRF 2M¢ 2.19 2.20d 26593 | 2652a ; 2651a 15692 be]568.2bc| 5832 be
F test () L ** % = - *s - % e
Bio (B) . = *s - ** o % % P
ACXB *a = - ¥ ET s L i »»

LSD 5% 0.090 0.090 0.090 0.414 0.4i4 0.414 | 25249 | 252491 25249
LSD 1% 0.120 0.120 0.120 0.560 0.560 0.560 | 33.931 | 33.931 { 33.931

Straw vield Mg fed”! Weight of 100 seed , gm Protein %
C 243 ¢ 255e 290d 1503¢ | 1529b-e | 1553d 3188F [ 3313g | 3406 e
55 290a 1352 344 ab 3 16.27abc | 1664 cde | 1693 ¢ed | 33.75de | 35.69f | 3763 ¢
55, 2925 3422 349a | 16.60 bc 17.25ab | 17.49ab | 41.13a | 4225 3§ 42.75 a
PM; 253 b 293 cd 340ab |1628abc } 1706 abc | 17.56¢cd | 3291 e | 3569 | 36.25cd
P, 28%a 325a 351a | 1663ab | 1699abe { 17.35abc | 33.00ef | 37.75¢ 3813 be
PTR; 26thb 2.87d 295¢ed | 15.55 bc‘ 16.00ad { 1630 cd | 33.63de } 35.50 ef | 36.75 de
PTR, 2.86a 295 cd 299¢cd | 15.69 bci 1622a-d (1673 bcd {3495 ed | 3638d | 3732 ¢
{S5+PM), 2640 2.8%cd 295bed| 15.19be 1553 1585d {3558 ¢ | 36194 | 37.00 o
(58+PM), 293a 29%cd 3.05bc | 1628bc ) 16.51de | 16.76bcd | 3600 b | 37.56 ¢ 3875 be
{5541 M), 29 a 3.02b¢ 3.09b 17.16 a 17.44 a i862a [ 3800 b | 3888b | 31950 b
RRF 2852 2.91 cd 3.05bc [16.09abc | 16.35a-d [16.59bed [ 34.75 cd| 3494F | 35.00 de
I test (¢) e = s NS NS NS - L *
Bin (B) % % xw *k *¥ 4 *¥ ¥ *%
ACKB * ik e % *% L1 *5 1] *x
LSD 5% 0.123 0123 10323 | 1.282 | 13282 [ 13282 | 1425 | 1425 | 1425
LSD 1% 0.165 0.165 10165 { 1.720 | 1.720 | 1.720 | 1407 | 1907 | i.907

35: Sewnge sludge, PM: Pouliry manure, PTR: Processed town refuse, (- Conlrol, G: gypsum, S: sulphur,
RRF: Recommended rates of mineral fertilizer. NS not significant * significant , ** high significant

2.2, Macronutrients content of soybean:

Data demonstrated in Table (7) show that the N, P and K contents
of soybean seed and straw after harvesting were highly significant as
affected by types and rates of the residual organic manures and
agrochemicals co-amendments as well as RRF,
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Table (7): N, P and K contents( g kg dry weight) in soybean crop as affected
by residual effect of organic manures and agrochemical amendments.

Treatments Added agrochemical
None L G J S |None { G | S None | G l S _]
Straw-N Straw-P Straw-K

C 81f 92 h 94 f [130cd|140ef | 220 b ] 47F | 59f | 67 ¢
§5; 85f [ 106 b [120d 145 c¢| 160e | 190 d) 80c |82 cdl| 92 ¢
§8s 87f [ 114ab [ 12Bc {190 b{200d] 210 ¢} 127al134al 1402
PM, 941 | 101d | 108 e | 16¢chb [220cd{225 b 59¢c | 79d | 88 cd
PM; H4a|115 ¢|129¢c] 18b [230bc{240 b [ 1075 [109Db!| 115 %
PTR, 88 g | 962 [104¢)195b]210bc]240 d| 62de | 69¢ | 79 ¢
PTR; 104df 1122 }1132b)240a|250b|270 b| 86c | 88¢c | 96 ¢
(S5+PMY; 96 e 991 [ il5¢c 140 cd| 160 e | 169 ¢ | 55 ef | 6.6 fge| 72 f
(SStPM) | 104 ¢ | 118Be [ 119b{150¢ | 200d | 218 cl680d | 74d]| 834
(SS+PM); [ 115b | 123 ¢ [ 1322 {190 b }[230bc| 240 b ) 7.1 cd | 7.8 cd 96c
| __RRF 9.9de| 100f [ 109d{260a|270a {28 a} 674 68e 70e

F test (C) ¥ *h L33 NS NS NS ¥k ®¥ * ¥

BiO (B) *¥ Ed] *%¥ *% %% *k * & *x *%

AC X B *k % Ak *k =% [ 1] L3 * ¥ **
LSD 5% 0.485 0.485 0.485 | 0251 | 0251 0.251 0.438 | 0.438 | 0438
LSD 1% 0.657 0.657 0.657 { 0341 | 0341 0.341 0.581 | 0.581 | 0.581

Seed-N Seed-P Seed-K

C 510 f ] 530 g | 545 d(540 ¢]5590 fg] 6131 | 160 f {166 e| 169 ¢
58; 54.0 de {571 efg|60.2 bc]620 21690 d ] 670 ¢ 167 e 1185 d{205 b
SSs 658 a | 67.6 ab | 694 ab]9.00 b|9.10 ab] 920 b {210 ab 215 b1 235 a
PM, 528 ¢ 571 e | 581 d 240 ¢) 860 b | 890 ¢ {184 cd4] 188 215 b
PM; 555¢d| 7042 [ TI0Db|870 ¢l 890 b | 950 ab | 194 ¢ cd 226 ab
PTR; 538 ¢ | 568 de (588 d (750 ¢ 770 ¢ | 9200b } 176 d 196 ¢|224 ab
PTR; 559 cd| 582 d [ 597 d {940 a{9.50 ab|9.70 ab } 21.9 a 216 b | 236 2

{SS+PM), 366 c| 579 ¢c | 592 d1610 g| 660 ¢ | 680 f | 167 ¢ {22.4 ab|20.50 b
(S5+PMY); 576 ¢ | 62.0b | 620 Db |620 2| 680 6| 690 e {205 ab [17.7 de 22.5 ab
(58+PM); [ 608 b 6220 8322|690 f{1050 al10.70 a 215a [215b 236 a
RRF 556 ¢} 559 ¢ 1560¢|790d] 800 b| 810 ¢ 166e |234 a| 178 d
16.7 ¢
F test (c‘) * ok *p ok ¥ L3 *% % ¥ * %
Bio (B) *% L2 ] L] *h [ L] *% ¥ [ 1] ¥k
AC X B ¥ ok Li3 ik [ 1] *% % % ¥
LSD5% | 1523 | 1525 | 1525 | 0349 | 0349 | 0349 { 1.501 | 1.501 | 1501
LSD 1% 2.047 2.047 2.047 | 0.464 0.464 0.464 2.000 2.000 | 2.000

55: Sewage sludge, PM: Poultry manure, PTR: Processed town refuse, C: Control, G. gypsum. S: sulphur,
RRF: Recommended rates of mineral fertilizer. NS not significant * significant , ** high significant

Data show that the N and P content of different soybean organs
were higher in RRF-soil than those obtained in low rate of organic
manure treatments. Meanwhile the opposite trend was shown with high
rate added of organic treated soil. On the contrast, the potassium content
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of different organs soybean was lower in RRF-soil than in organic treated
soil. The NPK, contents of different soybean organs in sulphur treated
soil was higher than those obtained with gypsum treated soil compared
with none agrochemicals treated soil. These increases adopted the
following decreasing order: Sulphur > gypsum > none.

Mixed (1:1) organic manures added at any level, led to an
increase in N, P and K contents in different soybean organs than those
obtained by the same rates of added individuals organic wastes. Similar
trends were obtained by Abd-Allah (1998) and Saber {2000), they found
that the residual effects of different sources of organic manures combined
with sulphur significantly increased the macronutrients content in maize
grains compared with control.

2.3. Micronutrients and heavy metals content of soybean:

Data presented in Tables (8&9) show that the magnitude of Zn,
Mn, Cu, Cd, Ni and Pb in different soybean organs (seeds and straw)
cultivated in soil RRF received, as well as, those under residual organic
manures treated plots were higher compared with their controls. In
general, the micronutrients and heavy metals content of different soybean
organs were higher in organic treated soil than those obtained in RRF.
With regard to agrochemical treated soils combined with the same
organic manures and RRF, micronutrients and heavy metals of soybean
organs {seed and straw) in gypsum - treated soil were higher than those
obtained in sulphur-treated sbil compared with the none agrochemicals
treated soils. These increases take the following decreasing order:
gypsum > sulphur > none.

Results in Tables (8&9) indicate that, values of Mn, Zn and Cu in
different organs had taken the decreasing orders: For Zn, Mn ,Cu Seed >
straw . Also, data show that, the magnitude of Ni, Pb and Cd of different
soybean organs were taking the decreasing order: Straw > seed.

Residual of mixed (1:1) organic manures at any level led to a
decrease in the micronutrients and heavy metal contents of different
soybean organs than those obtained by the same rate of the individual
organic manures.

The above-mentioned data (Tables 8&9) show clearly the
beneficial effects of gypsum and sulphur on different soybean organs
quality as they increased nutrients content compared with control.
Generally, under this investigation conditions, the combined of organic
manures with gypsum and sulphur were more pronounced in increasing
the amounts of heavy metals. But their concentrations were still low and
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less than the recorded detrimental limits which found in plants as gi{ren
by Kabate Pendias and Pendias (1992} and Gray (1992). These results
were in agreement with those obtained by Abd-Allah, (1998); Saber,
(2000) and Ragaa Zein and Zen (2000). It is well known that the residual
effect of organic manures lost for long period during which the slow
release of nutrients and modifying the soil agro-ecosystem are achieved
(Lal, 1998).

Table (8): Cu ,Mn and Zn contents,(mg kg’ dry weight) of soybean as affected by
residual effect of organic mapures and agrochemical amepdments.

Treatments Added agrochemicals
Nomel G I S None l G _‘ 5 None] G _1 S
Seed-Cu Seed-Mn Seed-Zn
C 250h | 300g| 2908 P80 h [400n [300n f260n fa00g 3607

SS3 3200 |360cf| 3404 4001 440 ¢ [410g [380 ¢ {580 c {480 cd
$Ss 380b | 4802 ) 450 [420¢ {480¢ [430¢c 6502 [R20a 690 a
PM, 280F |370de| 340d [5204d {580 d |53.0d |44.0d [540 cd |52.0 be
PM, | 380b 4200 | 400¢c [600c 650 ¢c |620c |80 c [s80c [500¢
PTR, | 280f | 41.0b | 4200 J620 bJ20b |720b |500 ¢ |56.0 cd [540 b
PTR, }370bc| 4802 ] 4602 |660a 1900 a [820a {6605 |760b 680 a

(SS+PM); | 270 g | 320 g | 300 fg 340 g [420 g [400f [360f |440T {(220e [ -

(SS+PM)2 | 300 ¢ | 350 f | 320 ¢ {380 cf {520 ¢ (480 ¢ [380¢ (480 ef |460 fg

(SS+PM)s | 408 2 [450 ab| 420 (520 d [60.0 cd 540 d [420 dc |5204d [500 ¢
RRF [ 3194 {380 cd!| 35.0ef 340 ¢ }5804 [5004d 1340p |5204 lasod

F test (c) b2 *% % - LA e % *% »¥
Bio (B} (2] [ 2] - L1 -l [ 2] *¥ [ 3] (3]
AC xB ¥ L *% Lo e L2 L] ] L1 "k

LSD 5% 1.725 1.725 1.725 2259 | 2256 | 2259 | 2.021 2.021 2.021
LSD 1% 1.977 1977 1.977 3.044 | 3.044 § 3044 § 2.650 2.6590 2,690
Straw-Cu Straw-Mn Straw-Zn

C 6051 | 980 860 i 1460 g (5201 {500 f 260 {340 f 280 f
58 830 h 1628 c| 890 h 560 ef |660 ¢ |62.0 ¢ [38.0 cd |40.0 de 390 d
$Ss 1038 £ | 1820 a | 1065 f |740 ¢ 1880 ¢ {780 c 1470 a 500 b [48.0 ab
PM, 840 h 1130 h| 1030 f |540 7 [80.0 d 164.0 de {340 ¢ |40.0 de [36.0 de
PM; 1340 c [ 1410 T} 1250 g (720 cd {96.0 a {760 ¢ (360 d (480 bc (440 b
PTR, 1230 e [ 1620 df 1520 b 162.0 ¢ (880 c {63.0

e 136.0d 425 cd (380 de
PTR; 1450 b 1830 a 1740 a {750 ¢ 1900 b |780 ¢ j440 b 1540 a 500 a
(SS+PM}, | 1020 ) 1210 h} 1090 f [70.0 d }78.0de |[72.0 4 [28.0 1 380 ¢ 1360 ¢
(SS+PM); | 1180 d 1 1490 ¢ 1280 a {840 b [880c [860 b {340 ¢ [42.0 cd (380 de
{S5+PM); | 1650 a 18.80ab | 16.28 ab [90.0 a |98.0s& [940 a [38.0 cd [46.0 ¢ 420 ¢
RRF 930 g [1210 h| 1058 g [56.0 ef [64.0 e [62.0 ¢ (300 f 1380 cd [34.0 ef
F ‘es‘ (c) L3 k¥ *¥ *a ¥ ¥ £l ) L L %
Bio (B) * k% ¥ ¥ ¥ *% *k *ak ¥
AC ~ B *x *k *¥ k% *k K * A * ¥

LSD 5% ¢ 0272 0272 0.272 2611 | 2.611 | 2611 |2374 (2374 2374
1LSD 1% 0.365 0.365 0365 3.555 | 3.555 | 3.555 (3.182 (3.182 3182

SS: Sewage sludge, PM: Poultry manute, PTR: Processed town refuse, C: Control, G: gypsum, S: sulphur,
RRF: Recommended rates of mineral fertilizer. NS not significant * significant , ** high significant
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Table (9): Cu, Pb and Ni contents,( mg kg dry weight) of soybean as affected by
residual effect of organic manures and agrochemical amendments.

Treatments Added agrochemicals
None | G | S [Nome ﬁ 1 s Inone] ¢ | s
Seed-Cd Seed-Pb Seed-Ni

C.. 0.16 i 026 2 022 gl 034 F | D60F | 050 f]024i 0681 066g
85 032 f [044 cd 038 ¢) 063 ¢ |075d]067 cd 128€1 1.72°F 1.64d
SSs 058 a | 06383a{060b) 073 b 10,79 cd 0.65 d|3022{395a 3.70a
PM, 024 g | 027 F 1026 046 e | 063 e 0.5.6 e 11.72d1190d 1.88d
PM; 034 ¢ ]042 cd|038 ¢ 0554d (086 be| 065 ¢ 230c)285b 242¢
PTR, 042 d } 030 ¢ 048 dj 065¢c (098 a] 069 ¢ | 1.56e 246¢ 1.82d
PTR; 058 b {0.66 ab | 065 al 089 a | 1002094 a|244 b1280b| 274b
(SS+PM), | 022 g 1 040 d | 038 ¢| 045 e |0.71 de{ 052 £ |072h]1.50g [20e
(SS+PM); | 0.36 ¢ |0.54 bel 050 c) 057 4 083 ¢ | 069¢|1.30f{180e 1.78d
(S5+PM)y | 048 ¢ [ 060 b {052 cl 06l cdl 091 b 0B5b}f134f]1.92d [.80d
RRF 03 f 1042 ¢ 1034 e| 064 c [0.68 del 0.65 d {066 £1098 g 088¢F

Ftcst (C) L2 ik i e ok ik *E * dw

Bio (B) *k *m *k *k 3 *k ik *k *k

ACxB 1Y % *h L T FY)] E T nk ET X
LSD5% |} 0018 | 0018 [ 0018 | 0031 | 0031 | 0031 |o0031{0031{ 0031
LSD1% ) 0024 | 0.024 | 0.024 | 0043 | 0043 | 0.043 | 0.041 | 0.041 | o0.041

Straw-Cd Straw-Pb Straw-Nj
C 300i 13802 [360F]304n(373¢344m 250313.03h) 291h
553 520b | 560 b [540 b 3.57 gE[398e (39 g|3.16h][339f] 3.05 g

"§8s 60026202 610a|470e |480d)473 e (39003980 393b
PM, 460 c | 500 c 480 cd] 547 c | 569 c} 558 ¢ {3.55¢!3.74d 37c
PM; 520 b [ 540 b }530c¢c] 646b | 687 b | 651 b [3.64d|3.99b 392b
PTR; 340 e | 400 |39 e| 470 ¢ |533 cd) 540 ¢ [3.16h 318g) 313f
PTR, 435 d | 460 d 1450d] 499d | 555 ¢ |5.29 cd 328g|375d} 335e
(SS+PM) | 440 c [ 460 d 450 d] 437 ¢ | 488 ¢ 272 e l341¢)384¢ l44e
(SS+PM); { 520 b [ 540 b | 5.30¢ |4.57 cd| 495 d [4.85 de| 3.70¢ 380c| 377¢
(SS+PM); | 540 b [ 560 b {550 b] 7072|7242 718 a | 4192491 a 447a
RRF 320 | 390 £ 1380 ¢| 412 81475 €453 f)267i]351e| 367d
Ftest (c) E L " *h e EL] *x % EE L1
B‘lo (B) *% *h LEJ LL N 3 - *h *» *k
AC X B £ 2 P 1] - Wk 4 Lid *x . & * *k
LSD 5% 0.139 0.139 | 0.139 |0.04 0.04 0.04 0.04 | 0.04 0.04

LSD 1% 0.186 0.186 | 0.186 |10.054 [0.054 [0.054 0.055 | 0.055 0.055
$8: Sewage sludge, PM: Pouliry manure, PTR: Processed town refuse, C: Control, G: gypsum, S: sulphur,
RRF: Recommended rates of mineral fertitizer. * significant , ** high significant

CONCLUSION
The organic manures in combination with agrochemical
amendments have a significant influence on yield and yieid components
of flax crop .Their residual effects extends to the following soybean crop.
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