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ABSTRACT

Two ficld experiments were carried out at the south Tahrir Agric., Res.

Station, Agric., Res, Center. Ali Moubarak Village. El Bustan Region, El Behira

Governorate ¢luring 2004/2005 and 2005/2006 scasons. This study was performed

1o throughout some light on the effect of organic fertilizer (farmyard manure and

chicken mam r¢) and phosphorus fertilizer rates (0. 15. 30 and 45 kg P,Os/fad) as

well as their interactions on yield of faba bean.

The obtained results could be summarized as follows:

1- Photosynthetic pigments, numbers of flowers, setting pods and pods/plant,
100-seed weight, seed yield/plant and seed and straw yields/fad of faba bean
were increased with chicken manure than farmyard manure during two
seasons, while abscission percentage was reduced in this respect.

2- The highest values of photosynthetic pigments, numbers of flowers and
setting pods/plant as weli as yield and its components were obtained with
application of 45 kg P,Os/fad, while the flowers, pods and total abscission
percenta;ie were signmificantly decreased.

3- Chicken manure caused an increase in macronutrients 1.¢. (N, P and K) and
micronuiricnts i.e. (Fe, Mn, Zn and Cu) concentrations and their uptakes in
seeds an] straw of faba bean more than farmyard manure during the two
Seasons.

4- The highest values of macronutrients and micronutrients uptake and
concentr ition in seeds and straw of faba bean were recorded with application
of 45 kg P,0s/fad.

5- The interaction between chicken manure and 45 kg P.Os/fad gave the best
results Of yield and its components and macro and micronutricnts
concentration and uptake in faba bean.

INTRODUCTION

As {aba bean takes the first place among the most important legumes
raised in Egypt. back-up rescarch has been focused on this particular crop to
maximize its production through increasing the efficiency of fertilization.
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In the last two decades, the use of organic manure has been suggested to
facilitate crop growth, yield and its yield components and nutrients uptake in
newly reclaimed lands (Wassif ef af., 1997 and El-Shafie and El-35hikha 2003).
Organic fertilizers (farmyard manure and chicken manure} are one of the natural
amendments which correct and improve both chemical and physical properties of
the soils and increase the yield which planting on this soils. In this point El-
Awaga et al., (1992), Kaoud (1994) and El-Nagar et al., (2002 pointed that
organic manure caused increase the yield of sunflower, wheat anc. faba bean in

sandy soil.

Phosphorus is very imporiant element to piant growth and plays a key
role in metabolic processes such as the conversion of sugar imo starch and
cettulose (Mengel and Kirkby 1997). Thampson and Troeh (1979) showed that, P
" is needed in cell divisions, at formation, transformation of starch secd
germination, synthesis of nucleoproteins and some other vital proce:ses El-Shafie
(1994) Abou Hussien ef al., (2002) and El-Shikha (2005) studied the effect of P
application in different soils on the growth, yicld components :ind nutrients
uptake in rice and broad bean, they found that the application of ' and organic
fertilization increased the dry matter yield of roots, shoots and grains.

The objective of the present work was to study the effect of organic
fertilization and phosphorus fertilizer rates and their interaction on yield and yicld
components of faba bean and some macro and micronutrients uptak::,

MATERIALS AND METHODS

Twao field experiments were carried out at the south Tahrii' Agric., Res.
Station, Agric., Res. Center. Ali Moubarak Village. El Bustan Region, El Behira
Governorate during 2004/2005 and 2005/2006 seasons. This study v-as performed
to throughout some light on the effect of organic ferilizer and phosphorus
fertilizer rates on photosynthetic pigments abscission, yield and its components as
well as macro and micronutrients content in faba bean plants.

Soil samples were taken, before planting from surface lay:r (0-30 cm)
for physical and chemical analysis according to Jakson (1973). Some physical
and chemical characteristic of the soil samples and organic manu e (farmyard
manure and chicken manure) were shown in Table (1-a and 1-b).

Each experiment included eight treatments which were the combination
of two organic manure i.e. (farmyard manure and chicken manure) ard four levels
of phosphorus fertilizer i.e. (0, 15, 30 and 45 kg P;Os/fad). The priceding crop
was maiz¢ in both seasons. A split plot-design with four replications was used in
both seasons. Organic manure were randomly allocated in the main plots, while
phosphorus fertilizer levels occupied in the sub plots. The plot area was 10.5 m’
(3 m length and 3.5 m width). Seeds of Giza blank a cultivar were sown on 5™
and 8" November in the first and second seasons, respectively. Nitrogien fertilizer
was applied in the form of urea {46.0% N) at a rate 20 kg N/fad bei'ore the first
irrigation. Normal cultural practices of growing faba bean plants wer: done.
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Table (1-a): Some physical and chemical properties of the top experimental
w0il during 2004/2005 and 2005/2006 seasons.

Projerties 2004/2008 2005/2006
Sand % 91.15 89.75
Sitt % 5T 6.85
Clay % 3.11 140
Texture class Sandy soil Sandy soil
0. M. % 0.13 0.14
pH 8.11 i - 8.17
CaCo, 4.65 462
EC,dsn” 0.73 0.74
N ppm 20.40 20.12
P ppm 1.86 1.84
K ppm 55.50 53.45
Fe ppm 0.65 _ 061
Mn ppm 0.25 0.22
Za ppm 0.18 0.19
Cu 0.08 007

Table (1-b): Some characteristics of two oﬁanic manure under study.
Properties Farmyard manure Chicken manure
H (1:10 7.35 825
EC,dsm™ {1:10) 1.40 205
CaCO, 1.30 4 65
0. M. % 35.10 48.70
Total N % 1.05 : 210
Available P % 0.06 0.13
Available K % 0.55 1.15
Available Fi: ppm 38.50 $2.30
Available Mn ppm 88.70 115.35
Available Zh ppm 22.30 72.50
Available C ppm 9.10 12.50

Characters s udied
I- Photosynth etic pigments

Chlorophyll a, chlorophylt b and carotenoids were determined from
fresh leaves a1 80 days afier sowing using spectrophotometer method as described
by Wettestein (1957).

II- Numbers ind abscission of flowers and pods
1- Number of flowers/plant.
2- Number of sctting pods/plant.
3- Percentage of abscission flowers/plant =
Num ser of flowers/plant - Number of sciting pods/plant . 100
Number of fiowers/plant
4- Percentage of abscission pods/plant =
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Number of setting pods/plant - Number of pods at harvest/plaat , 0

Number of setting pods/plant
5- Total abscission percentage =
Number of flowers/plant - Number of pods at harvest/plant , 1o,
Number of flowers/plant
III- Yield and yield components
At harvest, ten guarded plants were taken at random from each sub plot
to determine number and weight of pods/plant, 100-seed weight and seed
yield/plant. A fixed area of 4 m® was harvest from cach plot to deter nine sced
and straw vields/fad (kg.).

IV- Macro and Micronutrients uptake

. Samples of both seeds and straw were taken at harvest for determining
N, P and K as well as Zn, Mn, Fe and Cu uptake according to Chapman and Pratt

(1961).

The d:ta were statistically analyzed according to the method described
by Gomez and ‘Somez (1984). LSD test at 5% level of significance was used for
comparison bet'veen the mean of different treatments.

RESULTS AND DISCUSSION

I- Photosynthetic pigments

Differcnces among the two tested organic manure and mineral
phosphorus levels in chlorophyll a, chlorophyll b and chlorophyll (a+b) are
shown in Table (2). Chicken manure surpassed farmyard manure in chlc rophyll a,
chlorophyll b and chlorophyll (a+b) in both seasons. Chlorophyll a, chlrophyll b
and chlorophyli (a+b) were significantly affected by phosphorus levels
application in both seasons. Application phospherus at a rate of 45 kg, P,Os/fad
seemed to be the most effective treatment for increasing previous pijjments in
leaves compared to the other treatments in both seasons. Moreover, it can be
noticed that the highest value was obtained by chicken manure aid 45 kg
P,Os/fad combination treatment. Such findings may be explainel on the
assumplion that, P occurs in chlorophyll indicated that high pigments ac tivity was
produced and hence more photosynthetic activity was appeared. Thes: findings
are in harmony with those obtained by Mohamed (2005).

II- Numbers and abscission of flowers and pods

Data presented in Table (3) show that total number of flcwers and
setting pods/plant were significantly increased by chicken manure coinpared to
farmyard manure in the two seasons. In comparison between the phosphorus
levels, the data reveal that the highest increase in the number of flowers and
setting pods/plant were recorded by the application at a rate of 45 kg P,Os/fad
followed by 30 kg P,Os/fad. Mcanwhile, the data show that the highest values of
number of flowers and setting pods/plant were obtained when plants reated by
chicken manure and 45 kg P;O./fad treatment. This was true in both seisons.
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V/ith regard to the abscission percentage, the data in the same table refer
that chicken manure significantly reduced the percentage of abscission flowers,
and setting pods as well as total abscission percentage/plant compared to
farmyard manure in both scasons, except flower abscission in the first season.
Moreover, significant differences in, flowers, seiting pods and total abscission
percentag./plant were detected among the phosphorus levels. The data show that
application 45 kg P;Osffad inhibited this abscission compared to other
phosphon s levels. Moreover, it can be noticed the lowest values of abscission
were obta ned by chicken manure and 45 kg P.Os/fad combination ireatment.
These resilts may be due to the fact that, the hormonal balance of plant in
seedling s.age probably changed with nutritional intensity. Thus, the promoting
cffect of P on enhancing flower production and decreasing the abscission of pods
and this was reflected consequently on increasing the number of setting
pods/pian(, mainly attributed to that P element can change the cytokinin level and
have a similar positive effect on photohormone content in the plant like N
fertilization (Addicott, 1970).

III- Yield and yield components

Data in Table (4) represent the mean values of the yield and yield
componens as affected by various organic manure and mineral fertilization
during 2004/2005 and 2005/2006 seasons.

Table (2) Effect of organic and mineral fertilization on photosynthetic
pigments (mg/g DW.) of faba bean plant.

Mineral 2004/2005 200:5/2006
fertilizer Cht. | Chl Chi ChL a Chl. Chl |
a b (a+b) ) b (a+h) |
0 5.53 2.34 7.87 525 224 749 |
i5 6.27 2,61 B8.88 6.13 240 8.53
30 6.49 2.81 9.30 6.40 276 9.16
45 6.53 3.05 9.58 6.58 301 9.59
IMean 6.21 2.70 8.91 6.09 2.60 8.69
0 577 | 2.41 8.18 542 235 7.77
15 634 | 2.70 9.04 6.32 2.47 8.79
30 659 | 2.85 9.44 6.49 288 9.37
45 6.61 3.12 9.73 6.67 308 9.75
Mean 633 | 2.77 9.10 6.23 2.70 8.92
Organicf. | 009 | 005 0.13 0.11 0.08 0.20
Mineral f. 029 0.67
inraction

Tle data demonstrate that number and weight of pods/plant were
significantl* increased with chicken manure than farmyard manure in the two
scasons. This may be attributed to its high nutritive valuc and its effect on
physiochemical properties of the soil. These results are in harmony with those
obtained by El-Nagar et al., (2002} and El-Shafic and El-Shikha (2003). With regard
to the effect of P addition on this respect, the data reveal that increasing phosphorus
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levels up 1o 45 significantly increased number of pods/plant and consequently weight
of pods/plant. This may be attributed to the important role of P on the roois growth
and proliferation of plants which increase nutrients upiake and also to its role in plant
metabolism, which increase nutrienis absorption leading 10 an increase in dry matier
(Mengel and Kirkby, 1987). Similar results were obtained by El-Shaie (1994),
Mersal (1996) and Abou Hussien et al., {2002). The interaction between 1he organic
manure and P doses did not reach the level of significance. This was fairly true in both
seasons. However, the highest values of number and weight of pods/plant 1vere found
with application chicken manure with 45 kg P;Os/fad. These resulls are agrecment
with those obtained by Badran ef of., (2000) and El- Shikha ef af., (2005).

Table (3): Effect of organic and mineral fertilization on Number and
abscission of flowers and setting pods of faba bean plart.

: Numberlpslant Abscission %
: il artili tting Setting
| fertilizer | fertilizer | Flowers pods Flowers ods
200472005
EE [0 141.00 | 33.54 | 7621 5975
=8 [ 13 139235 | 39.3% 75.35 5465
Bd [0 175 | 4348 | 7468 | 54.58
= 45 7967 | 4642 | 7416 | 5368 |
Mean 162,91 40.67 75.10 55.67
gt 0 151.25 | 35.15 | 76.76 | 59.17
3 15 163.08 | 4029 | 7559 | 54.08
g a 30 17950 | 4625 { 7423 | 53.83
B 45 184.17 | 48.23 | 73.81 53.14
Mean 170.00 | 42.48 75%0 55.06
o, | Organicl. | 4.3 1.27 N 0.32
) LSD 5% | Mineralf. | 321 4.26 1.03 2.37
: interaction 3.4 2.19 0.91 1.45
2003/2006
) i 14950 | 3550 | 7625 | 59.86
=8 15 153.25 | 39.75 | 74.06 | 55.09
Es 30 17508 | 4508 | 7425 | 54.30
e | 45 183.75 | 48.75 | 7347 | 53.85 |
Mean 16540 | 4227 | 7451 | 55.78
[T 0 157.50 | 3600 | 7444 | 59.12
15 160.25 | 4108 | 74.37 | 54.84
28 30 17708 | 47.08 | 7341 54.97
LE 43 186.67 | 49.67 73.39 52.69
‘ ean 170.38 43.46 73.9 55.56
| Organicl, | 3.24 1.04 0.42 0.13
| LSD 5% | Mineralf, | 454 5.20 0.83 2.56
* interaction

Concerning 100-seed weight, data in the same table reveal that chicken
manure recorded the highest value of 100-seed weight more than farmyan| manure.
Similar results had been oblained by Hamati (1993) and El-Nagar er ai.. (2002).
Regarding to the effect of P levels, data illustrated that there was a significar t increase
in 100-seed weight with increasing phosphorus up to 45 kg P;Os/fad durir g the two
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seasons. ~ he positive effect of P on seed size might be due to its physiological role in
metabolism of plant tissues. These results are agreement with those obtained by
Haron ard Salch (1991) and Abo El-Soud ef al., (2004) who reporied that the
application of P caused an increase in 100-seed weight of and faba bean plants. With
regard to the interaction between the organic manure and phosphorus fertilizer, it
could be 1woted that the highest value of 100-seed weight was obiained by application
chicken manure with 45 kg P,Qs/fad during the two seasons.

Table (4): Influence of organic and mineral fertilization on yield and its

No. of Wt of
pods/plant | pods/plant

20042005
13.5 35.70
17.80 38.30
19.75 45.65
21.50 435.80 . .
18.14 41.36 1370.13
14 35 38.50 . . 1280.00
18.50 35.70 . . 1360.50
21.35 47.50 . . 1428.50
22.60 47.75 . . 1470.50
19.20 2 . 5 1384.87
0.61 . . . 5205
0.57 . . X 3515
NS . . 56.75

14.25 . . . 1310.00
17.85 . ) . 1327.50
20.60 . ) . 1425.00
22,50 . . : 1455.00
18.80 . . 1379.37
14.50 . . . 1318.00
18.55 . . . 1388.50
21.20 . . . 1445.00
231.50 . . . 1470.00
19.44 |- 45 1405.37
0.67 . . . 5210
0.61 . . . 41.00
NS

‘ieed yield per plant and fad were remarkably influenced by organic
manure ariation in both seasons. It is worth noting that, chicken manure
significaitly surpassed farmyard manure in this respect this was true in both
seasons. /similar results were reported by Said (1998) and El-Nagar ef al . (2002)
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Moreover, seed yield per plant and fad were significantly affected by the: different
levels of phosphorus application. In both seasons, application of 45 kg P,Os/fad
significantly increased seed yicld compared to the others levels. Ttis results
might be due to the increase in number and weight of pods/plant and 100-seed
weight. These results are agreement with those obtained by Faiyad (]1992) and
Abou Hussien ef af., (2002). Also, data in the same table indicated that chicken
manur¢ with 45 kg P,Os/fad had the highest seed yield per plant and fad more
than the other treatments.

The data present in Tabie (4) show that, straw yield/fad was increased by
application chicken manure under all studied levels of phosphorus in both
seasons. Phosphorus treatment at a rate of 45 kg P,Os/fad produced the riaximum
straw yicld/fad followed by 30 and 15 kg P-Os/fad in a descending order.
However, the control treatment produced the minimum straw yield/fzd. These
results are agreement with those obtained by Ahmed et a/., (2004) an¢ Abd El-
Aziz (2005). With regard to the interaction between organic manure and
phosphorus levels, the highest values of straw yield/fad was produced wvhen the
plants were treated with chicken manure and 45 kg P,Os/fad in both sea;ons.

I'V- Macro and Micronutrients uptake
A- Macronutrients content

Data presented in Table (5 a and b) clear that a positive effect o organic
fertilizers occurred on N, P and K concentration and uptake in seed and straw of
faba bean plants. Chicken manure was superior farmyard maure on
macronutrients content in seed and straw of faba bean. This emphasizes the role
of the chicken manure in terms of increasing the N, P and K concentratinon in the
seed and straw via enhancing the availability of plant nutrients, which is ‘endered
to its roie in improving some physical and microbiological properties of t 1¢ sandy
soils. Such resuits came along with those reported by El-Maghraby er al. (1996),
Badran ef al., (2000}, Khalil ef al., (2000) and El-Shafie and El Shikhz (2003).
Regarding to the effect of P levels, data showed that there was an increas: in N, P
and K concentration in the seed and straw up to the highest rate 1.c. 45 kg
P,0s/fad. This may be duc to that the phosphorus occurs in energy transfer
reactions. This energy is then used in the photosynthetic fixation of CO; and the
synthesis of sugars (Hewitt, 1963). These findings are in harmony wi h those
obtained by Abou Hussien ef al., (2002) and El-Shikha er al., (20CS). The
interaction among the experimental vaniables pointed out that, the chicker manure
with 45 kg P,Os/fad gave the highest values of N, P and K content in the sced and
straw of faba bean during the two seasons.

B- Micronutrients content

Differences among the two tested organic manure and mineral
phosphorus levels in Fe, Mn, Zn and Cu content in the sced- and straw of faba
bean during the two seasons are shown in Table (6 a and b). Most of organic
manures are bulky in nature, contain small amount of nutrients and their main
value lies in the supply of organic matter to the soil. Unless applied 1n large
amounts, they do not contributed much to the nutrient supply to plants,
Nevertheless, the organic matter added in the form of manure performs certain
other essential function. It promotes soil structure leading to enhanced : eration
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and water holding capacity. chicken manure surpassed farmyard manure
treatment on elevating the plant content of micronutrients This may be
conformed by the continuous biodegradation of chicken manure through out the
growth peiod., providing such elements in easily absorbable forms. Also.
improving the soil structure with chicken manure application encourages
micronutricnts availability to the growing plants. These results confirm those
obtained by Eissa (1996) and El-Koumey (1999). Conceming the effect of
phosphorus fertilizer levels in this concern, the same table illustrated that there
was an increase in Fe, Mn, Zn and Cu content in the seed and straw of faba bean
with increising the doses of P fertilizer dyring the two scasons. The highest
values of raicronutrients uptake were recorded with application 45 kg P,0s/fad
during the two seasons. These results are in harmony with those obiained by El-
Shafie (19'74) and Abou Hussien ef al., (2002). Moreover. application of organic
manure in combination with P fertitizer levels resulted in a marked increase in
micronutriznts i.e. (Fe, Mn, Zn and Cu) concentrations and their uptake in seeds
and straw of faba bean in the experimental treatment compared to control. This
increase may be due to relatively high availability of micronutrients in the added
organic manure and improving soil properties and increasing the availability
uptake of these elements by plant. These findings are in harmony with those
obtained by Abdel-Latif and Abdel-Fatah (1983) and Abou Hussien et al.. (2002).

Table (5 1): Influence of organic and mineral fertilization on macronutrients
concentration and uptake in seeds of faba bean.
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Table (5 b): Influence of organic and mineral fertilization on macronutrients
concentration and nptake in straw of faba bean.
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Table (6 a): Influence of organic and mineral fertilization on micronutrients
concentration and uptake in seeds of faba bean.

Organic | Mineral
ferdlizer | fertilier | Fe Mn Zs 1,
ppm | p m pl_Tppm [ pg/pl I | g ;
P 0 [72.60[ 11475748, 526 _[4160] 386,56 1 3.35| 71.10]
g 15 [83.50]1603.20]35.50] 1065.60 [44.30] 834.40 | 5.60 | |
EE 30 [88.60[1904.90162.70( 134805 [4360( 98040 | 6.30 { 135.43]
g 459050 2195.08]63.20] 146308 mm”&ﬁr i
can 168769 117625 [45.05 605121395
m 0 {TSO0ITIRISTS260] 79690 38701 68631 1545182 57}
15 80/ 1330.96 [ 38.60[ T[23.17 142.55] 83973 [6.2) [120.X
. S 30 3013012076130 14137753575 1054 34 [ 6.4) | 14737
15 301 ¥347.75163.70] 154701 [31.50]1251.35] 6.0 | *
Mean 3 18 59.10] 1171.93 [34.63] 95550 [ 6.21] .l

- 200572006 '

g 0 750 06T 37[31.20] 73192 [4150] 38515 S [ AT}
z 15~ [86.20]1635.04]35.90] 1073.28 [43.70] 87744 [ 3.0/ 11362
g 30 |91.501967.23[63.30] 1365.25 [47.30 [1021.351 6.7 (14513}
E 45 [1020[7361.30[63.80] 1323.77 4730 1094.99] 7217 169.20]
can BEB5[T76L . T70.93 143,501 894,70 [ 8.7 .":,
g 0 [81.30[1234.35138.70] 68647 [3R.70] 386,71 { S4(] SI8T
.gg 13 [88.35 | 1722.83155.90] 109005 [43.601 830.20 [ 6.1: [ T15 93|
30_196.70[2271.94]62.50] 1440.25 4720/ 1087.96] 6.8, [157.0)
CE a5 T1057[256.3T16Z 80| 156,08 (3201268 46| 13 [T 78.61)
AX33] 9383 [6.4) [13438]

ean [ T938.63] 57. 187.00
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Table (6 b) Influcnce of organic and mineral fertilization on micronutrients
concentration and uptake in straw of faba bean,

Fe In

pEpL ug/pl ng/pl
6619.60] 92.50 [4979.44|56.30[3017.68
7467.39 5590.62167.3013815.91
7916.48 8015937.36|71.50| 4089 .80
9309.10 .50|7080.25(75.0014762.50
7828.14 5896.91 392147
6200.28| 85.50 {4514.40|57.30|3025 44
7549.37( 97.80 [5745.75168.30]4012.62
875145 .5016488.25|75.60|4649.40
990535 30(7472.01178.3014987 71
8103.86 6055.10/ 69,87 4168.79
2005/2006
6177.60]95, 2407.6848.50|2560.80
7978.25{92. 5422.63168.05]3997.93
858540 .2016531.30{ 75.30{4630.95
9459 45 .30|7280.91 [ 78.50| 5000.45
8050,17 5410.6267.18;4047.53
686660 83. 4642.60162.20(3736.32
801223 05(5787.89171.50{413627
8714 55 .30/6906.45| 77.60[4772 .40
9533.94 .0017757.10] 79.30[4926.09
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