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EFFECT OF BIOGAS MANURE ON TWO Brassica campestris
L. VARIETIES UNDER SALINE STRESS CONDITION.

Maamoun, Howaida A.
Unit of Agronomy, Plant Production Division, Desert Research Center,
El- Matariya, Egypt .

ABSTRACT

Two field experiments were set up at Ras-Sudr Research Station, Desert
Research Center, located in South Sinai Governorate, during the two successive
seasons, 2001/2002 & 2002/2003, to study the effect of three levels of biogas manure
(1.4,2.8,4.2 ton/fed.) compared by recommended level of sheep dung (12.6ton /fed.)
on two Brassica campestris verities (Bactol & Canola 101) from Agriculture Research
Center —Oil Crop Department, and irrigated from two underground water (4238 and
7000 ppm).Results showed that increasing irrigation water salinity from 4238 up to
7000 ppm decreased all the yield and its components of Bactol and Canola
101varieties in both seasons. Bactol variety was superior Canola 101 variety in the
yield and its components in both seasons. Increasing organic manure rates from 1.4
ton /fed. Up to 4.2 ton/ fed . increased yield and its components in both seasons. The
interaction between irrigation water salinity and two Brassica varieties was
insignificantly of all yield and its components in two seasons. The interaction between
(organic manure x two Brassica varieties x and irrigation water salinity) was
significantly of some characters yield and its components. The best treatments was
Bactol variety fertilized by Sheep dung rate 4.2 tonffed. and irrigated from well 4500
ppm.

Keywords: Organic manure- Canola 101 -Irrigation water salinity- Bactol variety -
Sheep dung

INTRODUCTION

Brassica oil is now the largest source of edible oil following Soybean
(Glycine max L.) and oil palm (Elaeis oleifera).
The process of biogas generation via the anaerobic digestion of organic

~ wastes such as animal wastes, crop residues and weeds saves local fuel for

domestic use and maintains the fermented materials as nutritionally rich
manure (Sathianathan , 1975).

Plant species as well as varieties differ in their response to salt stress ,
this phenomenon may be related to variation in gentenic constitution in plant
varieties .(Pal et al 1984 and El Said and Afiah, 1998). The inhibitory effects
of salinity on plant growth are caused by both increasing the soil water
potential and accumulation of ions in plant tissues. The aim of this work
study the effect of organic manure, two Brassica varieties irrigated by two
salinity levels .

MATERIAL AND METHODS

Two field experiments were conducted at Ras-Sudr Agricultural
xperiment Station of Desert Research Center South Sinai Governorate,
Egymet during 2001/2002 and 2002 /2003 seasons to study the effect of
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three levels of biogas manure compared by recommended level of sheep |
dung and two varieties (Bactol and canola 101) belonged to Brassica °,
campestris L. under two levels of underground water. P
Physical and chemical analysis of expermental soil is presented in Table -
(1a&1b). Each experiment was designed as split split plot with four
replicates. Main plot consisted of the two salinity levels (4238 and 7000 ppm)
while sub plot were allocated to the two varieties (Bactol and Canola 101)in |
randomly assigned and manure were arranged in sub sub plot (biogas
manure rate 1.4, 2.8, 4.2 ton /fed.these manure were supplied from Biogas
Training Center at Moshtohor, Kalyubia Governorate. and sheep dung 30m°
/fed. =12.6 ton /fed. %

Table (1-a): The physical analysis of Ras-Sudr soil (2001 /2002 and
2002 /2003 seasons: =

Seasons | Soil depth (cm) [Sand % | Silt % | Clay % | Soil texture
2001/2002 15 -30 74 .4 16.9 8.7 Sandy loam
2002/2003 15 -30 76.5 18.5 5.0 Sandy loam

Table (1-b): The chamical analysis of Ras-Sudr soil (2001 /2002 and
2002 /2003 seasons:
Soluble cations Soluble anions
Seasons | pH Ecr:s’ (me /L) (me /L)
Na+ K+ |Ca++|/Mg++ CO3" | HCO3 | CL™ [S04°
2001/2002| 7.94 | 8.27 [18.00| 1.60 30.00/22.50! 0.00 1.25 [60.11]/10.74
2002/2003] 7.93 ] 9.29 [21.35] 1.79 22.63/21.17| 0.00 480 |44.25|17.89

The chemical analysis of two underground water are presented in Table
(2). Data in Table (3) and (4) , show the chemical ana!gsis of biogas manure
and sheep dung, respectively. The plot area was Bm* containing 4 ridges;
eash ridge was of three meter length, 50cm apart and 30cm distance
between plants. Seeds were sown on October 17 ,2001 in first season and
October 21,2002 in second season.

.

Table (2) :Chemical analysis of two underground water at Ras -Sudr .

Salinity EC [TDS| Cations (meq /L) Anions (meq/L)
levels ds/m p.p.m. & Ca++| Mg++| Na+ K+ | HCO3 | CL |so4
Well No. 1| 6.62 | 4238 | 7.29 [16.29/22.13 | 62.00 | 0.35 1.50 161.89/37.50
Well No .2 |10.94/7000] 7.67 [16.03] 17.27 | 67.09 049 1.40 [60.29/38.58

At Ras - Sudr Brassica varieties were cultivated a new crop in this
area.The normal cultural treatments of growing Brassica plants were
practiced.

.
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Table ( 3):Chemical analysis of biogas manure of two growing seasons.

biogas Avail- Avail- ., |Soluple| N
manure | b o TNATY] able T | able SN I NHoN | NOs
Seasons | " . . “lew | " PR p.p.m. |p.p-m
Sample !
2001/2002 70.04(41.14| 1.26 | 1.58 | 1.218 050( 0.40 [32:1 40 27
Sample !
2002/2003 69.10/40.07| 1.58 | 1.74 | 1.589 | 0.65 0.41 [25:1 26 24

0.C = Organic Carbon .
T.P =Total Phosphorous .

0.M = Organic Matter . T.N = Total Nitrogen .

T.K =Total potassium .

Table (4): Constituents of sheep dung manure of two growing seasons

Sample of | Moisture Organic | TotalN CIN Organic
sheep dun content C% % ratio matter %
2001/ 2002 10.70 21.22 2.10 10.0 36.80
2002/2003_| 10.30 21.60 2.14 10.0 36.84

At harvest time ,ten guarded plants of every plot in four replicates were
chosen to determine plant height, 1* bearing branch height, number of
branches/plant, number of bearing branches/plant, seed weight /pod, number
of seed /pod, 1000 seed weight, but biological yield (ton/fed). and seed yield
(ton/ fed.)from the plot (2x 3m).

The data were analyzed statistically as a split split plot a design. The
variance for the data was used according to Snedecor and Cochran (1967).
Mean comparsion was dune using LSD 5 %.

RESULTS AND DISCUSSION

1-Effect of organic manure:

Data in figures (1a-1e) showed that increasing organic manure rates
increased significantly all characters under studied in both seasons. These
results are confirmed with (Buren 1979, Patel and Meisheri (1997), they
found that plant height, seed yield and yield components for (Brassica
juncea) increased significantly with formyard manure

2_Effect of two Brassica varieties :

Data presented in figures (2a-2e)showed that Bactol variety was superior
significantly than Canola 101 variety in all characters under studied in both
seasons. These results are confirmed by the recommended variety in Arab
Rebublic of Egypt (A.R. E.)

3-Effect of irrigation water salinity :

Data in figures (3a-3e) showed that increasing irrigation water salinity from
4238 ppm up to 7000 ppm decreased significantly all characters under study
except plant height in first seasons and seed weight per pod in both seasons
_These may be due to the effects of salinity should be much more closely
associated with metabolic/nutritional changes within the growing tissues of
leaves than in whole or nongrowing leaf tissues .
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The obivious results are agree with Rupas ,et al ( 1987 ), Thakral ,et al
(1996) and Leland, (1994). They found that seed yield, plant height, number
of branches per plant,1000 seed weight decreased under the influence of
salinity .

A-Effect of interactions :
4-a:The interaction between organic manure and Brassica varieties :
Data in Table (5 a &5 b) showed that the interaction between organic
manure and Brassica varieties were significantly in all characters under
studied except number of bearing branches per plant ,seed weight per pod
and 1000_seed weight per gram in 2001/2002 season and seed weight per
pod and 1000-seed weight per gram in 2002 /2003 season, were insign-
ificantly. The best treatment was Bactol variety and fertilized by sheep dung
in both seasons .

Table (5-a) :Effect of the interaction between organic manure and two
Brassica varieties durin 2001/2002 .

Plant | poiving |Number of| Biological | Number Seed
Treatments height | pon CE branches yield of seed/ | yield
cm/plant | | ocont Iplant tonl/fed. pod ton/fed.
Canola 101, without 60.25 2.65 4.5 11.15 20.00 0.963
1.4 ton/fed. Biogas 67.00 3.05 5.0 13.41 21.25 1.253
2.8 ton/fed.biogas 73.25 3.375 7.0 19.23 22.25 1.415
4.2 ton/fed.biogas 81.75 3.55 8.5 21.58 25.25 1.875
Sheep dung 126
ton fed. 87.50 3.775 9.5 25.47 26.25 2.051
Bactol, without 65.75 3.075 5.5 13.69 21.50 1.155
1.4ton/fed.biogas 70.00 3.325 6.75 16.81 23.00 1.503
2.8 ton/fed.biogas 82.25 355 1D 21.48 24 .50 1.7
4.2 ton/fed.biogas 88.25 3.875 9.00 24.42 25.75 2.018
i dung 126| go25 | 4025 | 9.25 27235 | 2825 | 2343
LSD 1.6336 0.1937 0.6491 0.3188 0.9773 | 0.03712

Table (5-b) :Effect of the interaction between organic manure and two
Brassica varieties durin 2002/2003

st Number
v Plant be;ring Nur:fber of. Biological | Number Seed
Treatment hei bearing| Yyield of seed | yield
eight | branch | branche |\ oo | tonffed. | fpod |tonffed
height | s /plant ’ P :
es/plant
Canola101 without 57.65 2.20 3.65 8.60 8.81 17.00 | 0.743
1.4ton/fed.biogas 62.75 2.75 4.15 10.45 10.85 18.00 | 0.998
2 8ton/fed.biogas 67.85 3.10 4.60 11.55 14.26 20.40 | 1.233
4 2ton/fed. biogas 75.15 3.35 5.20 14.20 11.55 22.35 | 1.415
Sheep dung 126
ton fed. 79.40 3.50 6.60 16.75 20.90 2555 | 1.883
Bactol without 61.15 2.80 4.55 10.60 12.10 18.55 1.00
1.4ton/fed. biogas 67.80 3.00 5.45 13.40 13.40 20.85 1183
2.6ton/fed.biogas 75.45 3.25 6.40 15.20 16.90 22.40 [ 1.493
4 2ton/fed. biogas 82.30 3.50 7.55 16.90 18.95 24.05 1.705
o dung 126 ton/| g705 | 370 | 805 | 1820 | 2200 | 26.40 | 2.025
D 0.2370 | 0.2146 | 0.2223 |0.23702 0.2625 | 0.2703 |0.00603
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4-b:The interaction between organic manure and irrigation water salinity
Data in Table (6 a &6 b) showed that the interaction between organic

manure and irrigation water salinity were significantly in all characters under

studied in the second season except 1000-seed weight in the first season R
The best treatment in all characters under studied was the irrigated by 4238
pp m and fertilized by sheep dung in both seasons .

Table (6-a) :Effect of the interaction between organic manure and
irrigation water salinity during 2001/2002 .

No.of = No.of | Seed Seed
Treatment I::Iant:t bl:; :?a:: beari. B":l:'i seed |weight/p| yield -
g ' branches ¥ Ipod od ton/fed
7000 ppm without | 62.75 | 2.70 4.50 1075 |9.793| 19.75 | 0.0395 0.661
1.4ton/fed. Biogas 67.25| 2.80 5.50 13.00 [11.76] 21.25 0.048 1.005
2.8ton/fed. Biogas 75.00| 2.90 6.00 1425 [15.93| 22.75 | 0.052 1.195 -
4.2ton/fed. Biogas 83.25| 3125 | 7.25 1575 |17.40| 24.00 | 0.059 1.429
Sheep dung 12.6 ton/f | 86.75 3.425 | 8.50 1750 |20.67| 25.50 | 0.067 1.641
4238 ppm without 63.25| 3.025 | 5.50 13.25 [15.05] 21.75 | 0.048 1.458
1.4ton/f. biogas 69.75| 3.575 | 6.25 18.00 [18.45| 23.00 | 0.05% 1.750
2.8ton/fed. biogas 80.50 | 4.00 8.75 2025 |24.78| 24.00 | 0.064 1.930
4.2 ton/fed. biogas 86.75| 4.30 9.75 2325 [28.60| 27.00 | 0.074 2.468
Sheep dung 12.6 tonifed. | 91.00 | 4.375 10.25| 27.25 [32.04] 29.00 0.082 2.753
LSD 16336 0.1937 | 0.649| 1.4991 [0.319]/0.9773 | 0.0031 0.0371
Table (6-b):Effect of the interaction between organic manure and
irrigation water salinity durin 2002/2003.
st Number
r— bemring |Numberof| ~of _|Biologic ":‘:’:}’ Seed [1000_s| Seed
Treatment height brancl? branches | bearing | al yield séed weigh| eed | yield
9 . Iplant |branche| ton/fed. t/pod |weight| ton/fed
height /pod
s/plant .
[7000ppm o :
 hoit 57.6 225 3.55 ?..o_c{ 8.36 iRe | V.04 | 078 0.56
-poonie® | eaze| 2s0 .00 1035 | 935 | 1825 |0048| 093 | o7
2 8tan/fed. - i
—ioass 69.50 | 2.80 485 11.60 11.91 20.3 | 0051 | 1.06 0.99
4.2ton/fed.
FB@ 7435 | 280 5.40 13.35 1495 | 2210 {0059 | 1.24 1.19 :
Sheep dung
26 v, | 7275 | 310 6.45 1475 17.40 | 23.80 | 0.088 | 1.51 1.44
4238ppm
i 61.20 | 275 485 10.20 1255 | 18.65 |0.0445| 1.58 1.19
1.4ton/f.
blogus 67.8 3.25 5.60 13.50 1490 | 2060 | 0.053| 1.89 1.46
2.8ton/fed.
Bicons 736 3.55 6.35 15.15 1925 | 22.50 | 0.063 | 2.035 | 1.74
2ton/fed.
logas 83.10 | 3.95 7.35 17.75 2155 | 24.30 | 0.072 | 234 1.93
Sheep dung|
126 toried. | 57-%° 4.10 8.20 20.20 2550 | 27.15 | 0.081 | 272 247
SD 0.0237| 0.2146 0.2223 0.2370 | 02625 |0.2703[0.00335] 0.1002 | 0.00603

4-c:The interaction between irrigation water salinity and Brassica

varieties :

The interaction between irrigation water salinity and Brassica varieti

were insignificantly in all characters studied in both seasons .
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4-d:The interaction between organic manure Brassica varieties and
irrigation water salinity :

Data in Table (7 a&7 b ) repoted that the interaction between organic
manure, Brassica varieties and irrigation water salinity was significantly in all
characters under studied except the 1% pearing branch height, number of
bearing branches per plant and seed weight per pod in the first season ,and
1* bearing branch height ,number of branches per plant and seed weight per
pod in the second season .

Table (7-a) :Effect of the interaction between organic manure two
varieties and irrigation water salinity durin 2001/2002 season .

E| 3 8 5231555 82|58| 2 o
& | S SE n2eE512%|s7| 82 | 82
5 =

without 595 | 40 | 886 | 19.0 | 0.870 | 0.586

1.4 ton/fed biogas 660 | 45 |10.10| 205 | 0.950 | 0.845

C101 |2.8 ton /fed biogas 720 | 50 |1524| 220 | 103 | 1.010

4.2 ton/fed. biogas 810 | 7.5 |16.66| 240 | 1.370 | 1.333

7000 Sheep dung 12.6 ton ./fed. 84.5 9.0 |20.38| 245 | 1.530 | 1.451
L without 660 | 50 |10.73| 20.5 | 0.620 | 0.735
1.4 ton/fed biogas 685 | 65 |1342| 220 | 1.150 | 1.165

Bactol 2.8 ton /fed biogas 780 | 7.0 |1664| 235 | 1.455 | 1.380

4.2 ton/fed. biogas 855 | 80 [18.14| 240 | 1.655 | 1.525

Sheep dung 12.6 ton /fed. 890 | 8.0 |2095| 265 | 1.750 | 1.830

without 610 | 50 |1344| 210 | 1.900 | 1.340

1.4 ton/fed biogas 680 | 55 |16.71| 220 | 2.155 | 1.660

C101 |2.8 ton /fed biogas 745 | 90 |2322| 225 | 2455 | 1.820

4.2 ton/fed. biogas 825 | 9.5 |2650| 265 | 2660 | 2.425

4238 Sheep dung 12.6 ton ./fed. 90.5 | 10.0 |30.56| 28.0 | 2.785 | 2.650
s without 655 | 6.0 |16.65| 225 | 2120 | 1.575
1.4 ton/fed biogas 715 | 7.0 [20.19| 240 | 21190 | 1.840

Bactol |28 ton /fed biogas 86.5 85 |26.33| 255 | 2520 | 2.04

4.2 ton/fed. biogas 910 | 100 [3070| 275 | 2.850 | 2510

Sheep dung 12.6 ton ./fed. 915 | 10.5 |33.52| 30.0 | 3.055 | 2.855

LSD 2.3102 |0.9179|0.4509 | 1.382 | 0.2369 |0.0166

In all signficant treatment, the best treatment was the Bactol variety,
fertilized by sheep dung and irrigated by 4238 ppm.
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Table (7-b) :Effect of the interaction between organic manure two °
varieties and irrigation water salinity during 2002/2003

season.
® o - | *
- z £ = Te | 8 o A
< s S & s23|o6a| 82 58| 2% | 3
= S agsa|2¢8 5o 5
o E | a> |2 |8 |42
without 555 80 | 712 | 165 | 072 | 048
1.4 ton/fed
biogas 60.2 9.4 8.10 17.0 0.88 0.66
cio1 |2Blon/ed 655 | 101 | 1022 | 193 | o095 | 081

biogas - : >
4.2 ton/fed. biogas 70.3 11.3 1360 | 21.2 1.03 1.01

Sheep dung
700 |35 6 ton ffed. 735 132 | 1630 | 228 | 137 | 1.34 i
P without 60.2 10.0 960 | 173 | 0.83 | 0.64
_|1.4tonffed. - R e s o
biogas SS9 11.2 S a5 U3 D77
2.8 ton /fed
Bactol T 735 13.1 1360 | 213 | 147 | 1.17
4.2 ton/fed. biogas 78.4 154 | 1630 | 230 | 145 | 1.37
Sheep dung
e gt ) 84.0 163 | 1850 | 248 | 164 | 153
without 60.3 9.2 1050 | 17.5 | 1.24 | 1.01
1.4 ton/fed
heddine 65.3 115 | 1360 | 190 | 165 | 1.34
2.8 ton /fed
c101 Sl 70.2 130 | 1830 | 215 | 1.85 | 1.66
4.2 ton/fed. biogas 80.0 17.1 2150 | 235 | 216 | 1.82
Sheep dung
«238 iy a8 85.3 203 | 2550 | 26.3 | 254 | 243
ppm without 52.1 11.2 1460 | 198 | 192 | 1.36
1.4 tonffed 703 | 155 | 1620 | 222 | 212 | 158
biogas ‘
Bactol ﬁﬁg‘;‘;‘ fied 774 | 173 | 2020 | 235 | 222 | 182
4.2 ton/fed. biogas 86.2 184 | 2160 | 251 | 252 | 2.04
Sheep dung
i gy ] 90.5 20.1 2550 | 280 | 290 | 252
LSD 0.3352 | 0.3345 | 0.3712 | 0.382 | 0.1417 [0.0086

From obivous results thc dest variety was Bactol fertilized by sheep dung,
the net return of it was 633 and 556.2LE/fed. In the first and second season
respecti=ly, out biogas manure (gas as a primary product used in cooking
ano iighting and secondary product as a manure farmers used it as an
economically organic manure because it was safely to protect against
pollution and saving money under saline stress conditions) increasing. from
control to 4.2 ton/fed.inceased net return 1016.6 and 736.6 LE /fed. in first
and second season. -2003 season. (Sheep dung price= 30LE/m3, Biogas
manure price = 40LE/m3, Brassica seed price=1400LE/ton.)

6750



J. Agric. Sci. Mansoura Univ., 29 (12), December, 2004

5- Costs and benefits of fertil- izer use:

Date in table (8), illustrate that in creasing Lrogasmanure from control
to 4.2 ton/fed.inceased net return by /016.6 and 736.6 LE /fad.in first and
second season respectively. On the others hand .net return of sheep duny .
were 633 , and 556.2 LE / fed in 2001- 2002 season and 2002-2003 season
from obivious results the net return from 4.2 ton | fed was high compared by
sheep dung by 383.6 and 180.4 LE /fed ., for the first and second season
respectively .from date in Table (8) .the biogas manure treatments can used
economcally under saline stress conditsus .

Table (8) Costs benefils analysis of organic fertilizer use in two growing
seasons during 2001/20002 and 2002/2003.

Treatmne::tes - Control t o:l#e a1 3 oiﬁe d 4.2ton/fed
without | gio gas | Biogas Biogas |Sheep dung

Costs /Fed./LE manure | o ore | manure manure
Preparing and 45 45 45 45 45
Ploughing/LE
Seeds Skgifed. 50 50 50 50 50
(Kg/10LE)
Labour 4/fed.15LE 60 60 60 60 60
Mineral Fertilizer 200 200 200 200 200
Organie Fertilizer - 56 112 168 900
Labour 4/fed.15 LE - 60 60 60 60
Hoeling and thinning 100 100 100 100 100
Labour 5/fed 15 LE 75 75 7 75 75
Harvesting and 150 150 150 150 150
Traneporting
Total of Costs fed/LE 680 796 852 908 1640
Seed yield (ton fed)] 1.059 1377 1.561 1.948 2.197
2001/2002
Seed yield return Ret 14826 1927.8 | 21854 2727.2 3075.6
Seed yield(ton fed)| 0.871 1.085 1.363 1.560 1.954
2002/2003
Gross Return 1219.4 1519.0 1908.2 2184.0 2735.6
Net return 2001/2002 802.6 11318 1333.4 1819.2 14356

(LE/Fed)
Net return 2002/2003 539.4 723 1056.2 1276 1095.6

(LE/Fed)

Sheep dung price = 30 LE/m3, Biogas manure price = 40 LE/ton whereas canola seed
price = 1400 LE/ton.
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