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Abstract
Rates of 0, 10, 20 and 40 gkg™ of two sources of organic additives i.e. biogas manure and pigeon manure
were applied to 3 soils ( sand , light clay and heavy clay) in 2 experiments . The first was an incubation one in
which the soils were incubated with the organic additive without growing plant and the second was in soils grown
with maize (Zea mays) . The duration was 60 days. Additives improved soil properties and plant growth. Moisture
retained at field capacity (FC and wilting point (WP and available water (AW) increased. Soil organic matter (SOM)
and cation exchange capacity (CEC) increased.. Maize growth yield as well as uptake of NPK increased.
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Introduction

Organic matter in soil consists of a complex
mixture of plant and animal remains decomposed to
varying extents (Fageria, 2012 and Kdégel-Knabner,
2017) and plant and animal secretions (Ondrasek et
al., 2019). Soil organic matter is a key factor of soil
quality in the semiarid regions (Jordan et al., 2010).
Effects of applied organic matter are considerable on
the characteristics of soil (Zuber el al., 2015 and
Blanco-Canqui, 2017) and maybe detectable on the
short run (< one year) via increasing the aggregate
stability, hydraulic conductivity (Leroy et al., 2008),
hydraulic conductivity, available water content
(Haghighi et al., 2010) and water infiltration through
soil (Barzegar et al., 2002). Soil organic matter
amendments can increase water holding capacity, soil
porosity, water infiltration, and percolation and
decrease soil crusting and bulk density (Celik et al.,
2004, Herencia et al., 2011 and Li et al., 2018). Both
bulk (BD) and particle density (PD) are necessary to
calculate soil porosity (Blake and Hartge, 1986).
Porosity can be derived from BD, knowing or
approximating the particle density value (Rabot et al.,
2018). Organic matter application is noticeable on

Table 1. Main properties of soils used in the experiment.

increasing soil organic matter content (Abdelhafez et
al., 2018), soil cation exchange capacity (CEC) and
plant nutrients and their uptake by plants (Elshony et
al., 2019).This increases plant growth and crop yield
such as soy beans (Bandyopadhyay et al., 2010),
maize (Zuber el al., 2015), wheat (Elshony et al.,
2019), zucchini (Tolba et al., 2021; Farid et al., 2022)
and faba beans (Farid et al., 2018 and 2021 a and
b).

The current research represents a trial to follow
up the short-term implications of applying two sources
of the organic additives i.e. biogas manure and pigeon
manure on properties of three soils (a sand , a light
clay and a heavy clay ). Plant growth and its nutrient in
plants grown on the soils are assessed.

Materials and Methods:
1-Soils:

Three soils, a light and a heavy clay (collected
from Moshtohor) , a sand (collected from Meet
Kenana) were used. Their main properties are
presented in Table 1.

Property Sand Light clay Heavy Clay
Particle size distribution %

Coarse sand 91.8 22.28 2.18

Fine sand 1.60 27.72 25.65

Silt 5.16 11.85 23.51

Clay 1.44 38.15 48.66
Texture* Sand Light clay Heavy Clay
Soluble ions (mmol, L™)

Ca” 6.94 21.03 8.65

Mg”* 2.83 12.92 5.89
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Na* 2.97 13.32 11.23
K* 0.15 0.33 0.86
COy” 0.00 0.00 0.00
HCO; 3.50 3.07 5.32
S0,” 6.42 25.12 12.61
cl 2.97 19.41 8.79
pH* 7.46 7.70 8.24
EC* (dSm™) 1.29 4.34 2.56
Field capacity % 9.90 18.66 30.23
Wilting point % 5.51 10.50 14.09
Available water % 4.39 8.16 15.14

*Soil pH in soil: water suspension, 1:2.5 (w:v) ; EC of paste extract.; Texture according to the International Soil Texture Triangle

(Moeys 2014)

2-The organic additives:

Two types of the organic additives; biogas manure and
pigeon manure were used. The biogas manure was
recycled agricultural residues supplied by the of
Agricultural Residue Recycling Training Center at
Moshtohor, Kalubiya. Main properties of these organic
additives are presented in Table 2.

Moisture content, pH, EC, total N, NH;-N, NOs-N,
organic C , C/N ratio, total P and total K were higher
for the pigeon manure than the biogas manure. . Ash
content was higher in the biogas manure than the
pigeon one.

Table 2. Properties of the investigated additives used in the experiment.

Property

Biogas manure

Pigeon manure

Moisture (gkg™)
pH (1:10 ratio)
EC (1:10) dSm™)
Total N (gkg™)
NH,-N (mg kg™)
NO;-N (mg kg™)
Organic matter (gkg™)
Organic Carbon %
Ash (gkg™)

C/N ratio

Total- P (gkg™)
Total- K(gkg™)

80 100
8.30 8.90
3.22 4.62
22.2 34.6
233 1011
356 565
475 839
276 488

524.1 157.6
12.4 14.1
15.0 20.2
1.9 9.4

The experimental work:

The experimental work involved two experiments.

The first experiment “Fallow soil experiment” was
conducted in pots in the laboratory at an ambient
temperature of 30+5 C° . Each pot (21 cm diameter
and 16 cm height) contained 3 kg air dry soil). The
design was a randomized complete block, factorial .
Factor 1 Soil (S) S;,S, and S; sand , light clay and
heavy clay respectively. Factor 2 Organic _additive
(O) O; and O, , biogas and pigeon manures
respectively. Factor 3 Dose of manure (D) ; Dy, D1,
D, and D3, 0, 10 , 20 and 40 gkg™ respectively.
Therefore the treatment combinations were 24(3Sx
20x4D).Treatments were in 3 replicates making 72 of
total treatments. Soil was moistened with tap water to
maintain field capacity moisture throughout the
incubation period of 60 days. Each treatment was

replicated three times. At end of the incubation period
soil samples were taken for analysis following standard
methods outlined by Klute (1986 ) and Sparks (1996).
The second experiment “ Planted soil experiment”
was conducted in the greenhouse on the same above-
mentioned design of the fallow pots but the pots were
seeded with maize (Zea mays var.Single Hybrid 168 )
at a rate of five seeds pot™ and left to grow for 40 days.

Results and Discussion
Effect on soil physical characteristics
Bulk density .

Bulk density of the studied was slightly affected by
both types of the applied organic additives. However,
the pigeon dung was of less obvious effect on bulk
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density. Increasing rate of the organic additives was
associated with decreasing bulk density. Bulk density

of the sandy soil remained the highest among the
studied soils.

Table 3. Soil bulk density (meanz standard deviation) as influenced by the different rates and types of the organic

additives.
. . . Dose (D)
Soil Organic additive D0 D1 D2 D3 Mean
Heavy B_iogas manure 1.27+0.001 1.19+0.02 1.17+0.02 1.13+0.01 1.19
clay Pigeon dung 1.27+0.01 1.23+0.03 1.20+0.02 1.18+0.01 1.22
Mean 1.27 1.21 1.19 1.16 1.21
Light B_iogas manure 1.41+0.02 1.39+0.02 1.38+0.02 1.33+0.02 1.38
clay Pigeon dung 1.41+0.02 1.40£0.02 1.3940.02 1.36+0.01 1.39
Mean 1.41 1.40 1.39 1.35 1.38
Biogas manure 1.69+0.01 1.63+0.02 1.59+0.03 1.5740.02 1.62
Sand Pigeon manure 1.69+0.01 1.66+0.04 1.61+0.04 1.58+0.01 1.64
Mean 1.69 1.65 1.60 1.58 1.63
SD
Soil
(S) Manure (M) Dose (D) SxM SxD MxD SxMxD
0.01 0.01 0.01 0.02 0.02 0.01 0.01

Do, D1, D, and Dj are rates of the applied additives i.e.0.0 ,10.0,20.0 and 40.0 g kg™ .
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Figure 1. Bulk density (Mg m™) as influenced by the different rates and types of the organic additives

Soil moisture constants .

Table 4 reveals that application of both types of the
manures was of a positive effect on all values of the
moisture constants i.e. the maximum saturation
percentage (SP ),field capacity (FC),witting point

percentage (WP) and consequently values of the
available water percentage (AW).Application of the
biogas manure resulted in higher values of the studied
soil moisture . This occurred regardless of the rate of
the applied manure or type of soil.
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Table 4. Soil moisture constants (meanz standard deviation) as affected by the different rates and types of the
organic additives

Soil organic Rate of

additive additive Saturation % Field capacity % Wilting point % Auvailable water %
Sand soil DO 23.52+0.03 9.92+0.09 4.42+0.03 5.50+0.12
D1 23.71+0.06 10.16+0.06 4.32+0.03 5.64+0.07
D2 24.16+0.05 10.62+0.12 4.84+0.06 5.72+0.08
. D3 24.68+0.05 11.80+0.03* 5.23+0.04 6.23+0.09
Biogas
manure Mean 23.98 10.43 478 5.65
DO 23.52+0.03 9.92+0.09 4.42+0.03 5.50+0.12
D1 23.63+0.08 10.29+0.03 4.65+0.04 5.83+0.03
D2 24.27+0.06 10.64+0.07 4.92+0.05 5.78+0.18
. D3 24.52+0.11 11.31+0.04 5.08+0.05 6.57+0.07
Pigeon
manure Mean 24 10.5 4.75 5.75
DO 37.48+0.73 19.65+0.06 7.10+0.05 12.55+0.11
D1 37.76+0.49 19.87+0.17 7.20+0.05 12.67+0.17
D2 38.21+0.02 20.34+0.12 7.82+0.08 12.53+0.20
. D3 38.63+0.10 21.16+0.08 8.24+0.09 12.91+0.06
Biogas
. manure Mean 38.23 20.23 7.55 12.68
Light clay
DO 37.48+0.73 19.65+0.06 7.10+0.05 12.55+0.11
D1 37.38+0.17 19.77+0.04 7.23+0.02 12.54+0.06
D2 37.94+0.06 20.15+0.17 7.51+0.06 12.49+0.87
. D3 38.42+0.55 20.65+0.06 7.90+0.02 12.75+0.07
Pigeon
manure Mean 37.7 20 7.43 12.58
DO 59.04+0.22 32.10+0.02 15.21+0.02 16.89+0.01
D1 59.33+0.43 32.62+0.08 15.31+0.02 17.31+0.10
D2 59.76+0.14 33.15+0.09 15.93+0.05 17.23+0.05
Biogas D3 61.11+0.01 33.93+0.06 16.28+0.13 17.65+0.08
manure Mean 59.05 32.93 15.65 17.28
Heavy clay
DO 59.04+0.22 32.10+0.02 15.21+0.02 16.89+0.01
D1 58.57+0.49 32.46+0.25 15.23+0.10 17.23+0.22
D2 58.81+0.71 32.91+0.12 15.70+0.03 17.21+0.10
Pigeon D3 59.82+0.12 33.48+0.07 16.02+0.07 17.45+0.11
manure Mean 58.38 32.68 15.55 17.13
LSD 0.05 Soil 0.23 0.07 0.04 0.54
Manure 0.20 0.06 0.03 0.46
Rate 0.16 0.05 0.03 0.38
Soil*manure 0.39 0.12 0.07 0.93
Soil*rate 0.32 0.09 0.05 0.76
Manure*rate 0.28 0.08 0.05 0.66
Soil*manure*rate 0.56 0.16 0.09 131

For Dy, Dy, D, and D5 rates ,see footnotes of Table 3.
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Figure 2. Soil moisture constants as affected by the different rates and types of the organic additives .

Annals of Agric. Sci., Moshtohor, Vol. 60 (4) 2022




1264

Nesma A.M. Mohamed et al .

The heavier the texture of the soil ,the higher the
values of the soil moisture constants and also the
corresponding values of available water content
(AW) .The increases occurred in the different soil
moisture constants due to application of the studied
manures were rather little ,probably due to the
relatively high temperature at which the experiment
was conducted .Such high temperatures would
facilitated decomposition of added organic matter
and consequently decrease their expected effects on
the retention of soil moisture.

Soil organic matter (SOM) .

Data presented in Table 5 reveal that values of the
SOM contents increased due to application of the
applied manures in all the investigated soils. The
SOM values were higher with increasing rate of the
applied manure. This was true regardless of type of
the applied manure; however , SOM of the biogas
manure were higher than those of the pigeon manure
. The animal residues are more easily degradable

versus the residues of the plants (Amanullah et al.,
2016, Hussein et al., 2022). Generally, the values of
the SOM contents were higher in heavy textured soils
.The organic residues are trapped within the clay
fraction forming soil macro- and micro - aggregates
(Elcossy et al., 2020; Mohamed et al., 2021).
Cation exchange capacity (CEC) .

Application of manures increased soil CEC in all the
studied soils, especially with increasing the rate of
applications. Such increases were more detectable
with increasing the clay fraction in soil following the
sequence of clayey soils than the sandy soil. This is
because the sequestered C by soil (Swift, 2001) is
rich in the functional groups (Farid et al., 2018)
which could considerably increase soil CEC
(Zgorelec et al., 2019). The highest increases in soil
CEC were recorded for biogas manure (versus pigeon
manure) in all soils. This is the same trend of
residual organic carbon in soil

Annals of Agric. Sci., Moshtohor, Vol. 60 (4) 2022
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Table 5. Soil organic matter (SOM) content (meanz standard deviation) as influenced by the different rates of the
organic additives

. . . Dose (D)
Soil The organic additive D0 DL D2 D3 Mean
Biogas manure 1.34+0.04 1.49+0.04 1.54+0.05 1.59+0.09 1.49
Sand Pigpen dung 1.34+0.04° 1.40+0.10 1.51+0.04 1.54+0.01 1.45
Mean 1.34 1.45 1.34 1.57 1.42
Biogas manure 1.42+0.02 1.72+0.03 1.81+0.11 1.96+0.06 1.73
Lightclay  Pigeon dung 1.42+0.02 1.66+0.10 1.75+0.05 1.86+0.06 1.67
Mean 1.42 1.69 1.34 1.91 1.59
Biogas manure 1.51+0.09 1.63+0.31 1.84+0.02 2.10+0.01 1.77
Heavy clay  pigeon dung 1.51+0.09 1.69+0.03 1.77+0.22 1.91+0.40 1.72
Mean 151 1.66 1.34 2.01 1.63
LSD
Soil SxMx
(S) Manure (M) Dose (D) SxM SxD MxD D
0.08 0.07 0.06 0.15 0.12 0.10 0.21

See footnotes of Table (3)
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Figure 3. Soil organic matter (SOM) content % as influenced by the different rates and types of the organic additives.
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Table 6. Cation exchange capacity (CEC) (meanz standard deviation)as influenced by the different rates and types

of the organic additives.

Soil The_o_rganic DO D2 D3 Mean
additive
Biogas manure 10.26+0.09 11.30+0.20 11.48+0.26 11.66+0.54 11.18
Sand pigeon dung 10.26+0.09  10.96+0.76 10.65+0.01 10.87+0.09 10.69
Mean 10.26 11.13 11.07 11.27 10.93
Biogas manure 30.48+0.02  31.18%0.02 38.92+0.12 31.88+0.08 33.12
Lightclay  Pigeon dung 30.48+0.02  26.26%0.06 39.62+0.12 29.06+0.04 31.36
Mean 30.48 28.72 39.27 30.47 32.24
Biogas manure 34.70+0.20°°  36.82+0.01°®  31.54+0.04°°  38.22+0.02 35.32
Heavy clay Pigeon dung 34.70£0.20°°  37.52#0.02*®  27.66x0.16"  41.74+0.04 35.41
Mean 34.70 37.17 29.60 39.98 35.36
LSD
Soil Rate
(S) Manure (M) (R) SxM SxR MxR  SxMxR
0.15 0.13 0.10 0.25 0.21 0.18 0.36

Dy, D1, D, and Dj :see footnotes of Table (3)

0DO0 mD1 ab2 oD3

45
40 T K. 3 .
— -, -
52
X'30 o, =1
o =, ==

2251 ") b ")

320 - > Y >

215 ]

O 10 1 = e 2 2] 2

5 - B . iy ! i !

g g ey o o o

0 A 1w ] 5 "y

Biogas manure| Pigeon dung |Biogas manure‘ Pigeon dung |Biogas manure| Pigeon dung
Sand Light clay Heavy clay

Figure 4. Cation exchange capacity (C E C) as influenced by the different rates and types of the organic additives

11-Effect of rate and type of the organic additives
on maize plants

Dry matter yield of the maize plants

Amending all soils with the investigated organic
additives or amendments significantly boosted the
plant biomass. These organics supply plants with
nutrients and manage soil health (Quilty and Cattle,
2011). Organic acids released upon decomposition of
the applied organic manures can decrease soil pH and
hence increase availability of the macro and micro

nutrients. The carbonic acid formed due to reaction
between CO, (released by organic matter decomposers
) with the soil moisture may account for further acidic
reaction of soils (ElI Shwarby et al.,2022 ). The
decreased organic matter content of soil is an indicator
of soil degradation (Diacono and Montemurro,
2011). The increase in plant growth was noticeable
with application of biogas manure than the pigeon
manure, particularly with the high application doses.
The effects of these organic applications were more
substantial in the clay soils, This is because the
organic matter bounds mainly with the clay fraction in
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soil (Lagaly et al., 2013); besides the clayey soil is Hartemink, 2020)
more fertile than the sandy one (Huang and

Table 7. Dry matter yield (meanz standard deviation) of the maize plants (in gram ) as influenced by the different
types and rates of the applied organic additive

Soil  Type of the organic additive DO D1 D2 D3 Mean
sand soil B_iogas manure 4.30+0.20 5.33+0.33 5.50+0.10 5.70+0.40 5.21
Pigeon dung 4.30+0.20 4.26+0.04 5.30+0.30 5.63+0.33 4.87
Mean 4.30 4.80 5.40 5.70 5.04
Light clay B_iogas manure 4.26+0.24 5.86+0.36 6.40+0.20 6.46+0.15 5.75
Pigeon dung 4.26+0.24 4.36+0.14 4.66+0.36 5.40+0.23 4.67
Mean 4.26 5.11 5.53 5.93 521
Heavy clay B_iogas manure 4.43+0.23 4.33+0.13 5.61+0.57 5.86+0.56 5.06
Pigeon dung 4.43+0.23 4.80+0.30 4.83+0.33 4.90+0.80 4.74
Mean 4.43 4.57 5.22 5.38 4.90
LSD 0.05
Soil Manure Dose
(S) (M) (D) SxM SxD MxD SxMxD
0.22 0.19 0.16 0.39 0.32 0.27 0.55

Dy, D4, D, and D5 :see footnotes of Table 3.
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Figure 5. Dry matter yield of the maize plants (g pot™ ) as affected by organic additives
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NPK uptake by maize plants

The uptake of NPK by the maize plants increased
owing to application of organic amendments and such
increases were more noticeable with increasing their
rate of application. Results reported by Farid et al.,
2018 and Elshony et al., 2019 indicate that organic
matter application increased NPK in soils and plants
(Shen et al., 2011) . .The highest increases in NPK
were attained by the plants grown on the clay soils. The
least uptake values were recorded by the maize plants
grown on the sandy soil. The clay fraction increases
soil fertility via reducing nutrient losses from the
surface soil layer (Zingore et al., 2007), increasing soil
CEC (Riaz and Marschner, 2020) and improving the
efficiency of water use by plants (Ismail and Ozawa,
2007)

Available NPK in soil.

Available NPK in soil increased owing to
organic applications, especially with the increases in
the dose of application. These increases are mostly the
consequence of organic nutrients mineralization in soil
(Abdelhafez et al., 2018). Organic amendments
release acids and organic chelates that increase the
solubility and availability of P (Chun et al., 2011;
Shen et al., 2011). Organic matter increase the
efficiency of nutrient utilization by plants (Abedi et
al., 2010). Pigeon manure recorded higher increases
than the biogas manure. This is an indication of the
higher nutrient contents in the pigeon manure (Zhong
et al., 2011).

Annals of Agric. Sci., Moshtohor, Vol. 60 (4) 2022
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Table 8. Values of the NPK uptake by the maize plants as influenced by the different rates of the organic additives.

Soil N-uptake P-uptake K-uptake
D O Dl DZ D3 Mean DO Dl DZ D3 Mean DO Dl DZ D3 Mean
Sand Biogas manure 14650 19450 19630 38190 .o .. 639+ 959+ 1870 2078 1386 1950+ 29.80+ 3190 4620 31.85
+350 +13.30 +40.10 +19.60 : 0.19 051  +0.30 +0.73 0.30 0.50 +0.70  +0.30
Pigeon dung 14650 197.60 25380 28150 ., o o0 639+ 1192 1648 2477 1489 1950t 2016+ 2590 3150  24.27
#350 +250 #2770  +31.40 : 0.19 +0.70 +0.15 +0.52 0.30 0.22 +0.40 +0.30
Mean 1465  196.10 225.05 331.70 22483 6.39 10.76 1759 2277 1438 1950 2498 2890 38.85 28.06
Light Biogas manure 17880 23650 28920 29080 .., 743t 1172 1536 3383 1708 2270+ 4210+ 6000 5940  46.05
clay +13.70 +1.40  +7.70  +0.40 : 0.07 +0.52 +0.23 +0.88 0.20 0.40 +0.36  +0.30
Pigeon dung 17880 258.10 30330 33010 . .. 743t 2480 3075 5436 .o ., 2270+ 3830+ 4430 5130
1370 +490  #1.20  +2.10 : 0.07 +0.29 +0.09 +0.16 : 0.20 0.30 +0.30 523 39.15
Mean 178 2473 29625 31045 258.00 7.43 18.26 23.06 4410 2321 9270 4020 5215 5535 4260
Heavy Biogas manure 262.40  306.40
clay LAy A0 sin40 570t 23093 [O0F 1329 1052 A8 1248 17504 2450e 2630 2080
- - B A ' - - - 0.30 0.40 +0.60 +0.70 24.45
Pigeon dung 17400 20540 21390 27470 .. 7.08+ 1066 1600 1741 .o 1720+ 2110+ 2220 2350
+190 580  +19.30 +3.70 : 0.03 +0.16 +0.10 +0.09 : 0.30 1.00 +0.30 +0.40 21.00
Mean 174.0
0 21115 23815 20055 22846 708 1198 1516 1632 1263  .,.5 950 2425 2665 2273
LSDD LSDD LSD LSD LSDD
S LSDM LSDS LSDD S M LSDS D S LSDM LSDS LSDD
1564  6.39 7.82 9.03 0.41 017 021 0.24 1.34 0.55 067 077
LSDD LSDS LSDD LSDD LSDS LSDD LSDD LSDS LSD
SM M M SM M M SM M DM
2212 11.06  12.77 0.59 029 034 1.89 0.95 1.09

For designations of Dy, Dy, D, and D5 :see footnotes of Table 3.

Annals of Agric. Sci., Moshtohor, Vol. 60 (4) 2022



1270 Nesma A.M. Mohamed et al .

Table 9. Available contents of NPK as influenced by the different rates and type of the organic additives.

Available N (ma kg™ Available-P (mg kg?) Available-K (mg kg™
Manure (mg kg”)
Soil .
organic DO D1 D2 D3 nMea DO D1 D2 D3 nMea DO D1 D2 D3 nMea
Bogsmamre 1800 oo, 21420 22470 196 o 700 a0e atoge 00 i77s0s  1groe 19003 280 %99.
sand 0,90 0.30%¢ 090 050 0.37%° 0.28" 0.70°®  0.48" 0.10%° 2.10%¢ 350% 090
ol Pigeonding 13800 50 22000 2970 2072 ur pa. asre apsse 20 17isee iwses | 19810 26980 }‘92.
= bC = = aD aC bB aA aD bC = =
oogo 100 0ig® g 0.37 0.39 037" 015 0.10 2.40 oot o
Mean 138.0 2035 2171 2472 2014 ugr0 1495 2698 3442 2030 177'%150' 1935 261.4 51395'
Bogesmanute 22400 . 2440 TS0 3BT AT ooo 1 s U2 pigoge  omsgs 20500 2870 273.
Light Lo 230 e goom pgse  049°  017® 003 0.30°? 015°  ggon 160
chy Pigendwg 22400 g . 30200 890200 324 1207 oo 01n see 20 gasage gmagge | 2000 26083 597.
=D 0.90% ~ B =LA 0 0.01%¢ 0.05®  0.96* 0.30%° 1.40°® A s
110 010®  0.10 0.35 190"  6.95
Mean 224.0 254.8 2744 5740 S8 947 17.61 1877 22940 2407 546, 362.6 2522 2803 385'
Bogasmanute 74600 oo, 62320 B0 853 168y pehe gngne % ogosge  roisos | 00090 8810 ;70.
Heav 3.90° 4.00% 210% 090 oogo  009¢ 006" 001" 7.90% 060" 420% 100
yoay “Pigeondung 74600 ooo 76100 BRE0 T8 168 i gin0. sogse 20 egose  jo200e 2200 8210 844.
oo 0207 Lok o ogge  008F  091% 035 7.75% N
Mean 746.0 672.0 7921 8643 (986 1669 23.84 2078 3608 28 o5 726.7 7816 8329 ;07'
LSD
Soil Manure Rate Soil Manure Rate Soil Manure Rate
(S (M) (R) SxM (S (M) (R) S*M (S (M) (R) S*M
1.39 1.20 098 240 0.27 0.23 019 046 2.05 178 145 355
SxMx SxMx SxMx
SxR MxR R SxR MxR R SxR MxR R
1.96 170 3.40 0.38 0.33 0.65 2.9 251 502

Dy, D4, D, and D5 :see footnotes of Table 3.
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