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ت تثبي ى ال حيو ن ال جي رو ة للنيت ط س وا ص ب حم ى ال م ف ظا ل ن حمي ض الت ألر با
الرمليه

ن ز ى ما ف ط ص ل م عي ما س مد ١ ا ح م عبد أ ع من مد ال ح ى أ س ر ت ،أ م ز ن عبد ع س ح م ب ال ط ب و ا ق ها ي  أ
مد ح ر م ١ يد ف

ث قسم و ح ي ب ض را أل ز - المياه ا ك ر ث م حو طاقه هينة — ائنوويه الب ه ال ري ذ ها ال صري م  ال
ى قسم ض را أل ة — ا عه كلي را ز ة -بمشتهر ال مع ^بنها جا

الخالصه
ف هد سة هذه ت را د ي ال ل ق إ حقي هوم ت ة مف ع را ز ل آلمذت ا ة ا ظيف لن ل ا قلي لت ن وا م م خدا ست ة ا مد س أل  ا

وية ما ك الكي ن وذل ل م ال عادة خ م إ خدا ست ر ا وي د ت وت فا خل م ل ة ا عي را ز ل ء ا ت سوا فا خل ه م  أو نباتي
ت حيوانية ة رمخلفا ع ر ز م ل ء ̂ ا ها سوا فت ضا ها إ حالت ء أو ب را ج ة إ ر عملي م ها ك ها أو ل فت ضا ع ا  م

د وا ى م ر خ ا ٠ أ م ف ك هد ست ث ا ح ب ل ضا ا ي ة أ س را ر د ي ث أ سميد ت ي الت جين و ر تيت ل ي ا و ض ع ل  أو ا
ي دن ع م ل ي ا ل عل و ص ح ص رالقمح م م ح ل ن (وا ل م ال ل خ مي ح ت ل ا ،ا م ف ك هد ست ث ا ح ب ل ب ا سا  ح

ن ت النتروجي مثب ويا ال ى الهواء من من حي جو ى ال ل ف و ص ح م ل ي ا ل البقول ال ب خ ر جا ل ت مي ح لت  ا
ة ف ختل م ل م ا خدا ست ة با ن قا ف ت خفي ت ل ى ا ري ظائ لن وا ا ت .ز د زدا م ا ي ن ق ز ب و و ب ح ح م ق ل ي ا م ف ا ظ  ن
ل مي ح لت ع ا س م حمع ة ال رن قا م م ظا ث ة ب ع را ز ل ردة ا منف ح ال ن للقم ا ك ك و ة هنا د ا ة زي وي عن ضا م ي أ

شبة م بال ظا د لن سي ت ل ي سماد %50 ا ي %50 + معدن ضو رنة ع ي %75 مقا و  %25 + س
ن معدنى %١00ل معدني ف هناك وكا ال خت ن معنويى غير ا ي75 بي ضو ي 25% + %ع معدن

ي % ١ 00و و ض ر بالنسبة .ع صد م سماد ل ي ال و ض لع ت ا وق ت تف فا خل ن م ح ص ل ث ا س  والكمبو
دة زيا ة ب وي ى عن معن ى باق ر خ ال را د صا م ل ت ،ا د زدا ة ا سب ن ن جي و ر ص النيت مت م ل ة ا ط س وا ب ب و حب
م في القمح ظا ر المنفرد النظام عن التحميل ن ثي ظام تفوق إلي النتائج وت ى%50 التسميد ن +معدن
ي %50 و د ي س ش عل ت با ال معد ل ى ا ر خ ال ضا ،ا ي ق ا ت تفو س ي الكمبو ى ط ق ر با د صا م ل  ا

م ة وي ^ ك م تفوق ا ظا عة ن را ز ل حميل ا ي الت م ط ظا عة ن را ز ل دة المنفرد ا زيا ة ب وي ة معن سب ش بالن  لق
ت ا ب ما .القمح ن م ا ظا د التسميد ن م تفوق فث ظا ي %75 الن ي %25 + معدن ضو ي ع ى عل  باق

ه م ظ الن ى ا ري خ ال ك .ا ل ذ ق ك و ف تف خل ن م م م ح ل ي ا ش ط ر با د صا م ل ى ا ر خ أل ت ٠ ا د زدا ة ا سب  ن
ن جي صة الئيترو ممت طة ال س وا ش ب ى القمح ق م ف ظا عة ن را ز ل ل ا مي ح لت ن ا م ع ظا ن ل رد ا منف ل ك ا ذل ك  و

م تفوق ا ى %50 التسميد ظ ي %50+ معدن ضو ي ع ظمة ط ألن الخريى ا ت ٠ ا د زدا وزن قيم ا



ص ب̂  حم ت ال ه م ت ا عة ظ را ز ل م عن المنفرد ا ظا ل الن حمي ت الت كان ق و ة الفرو وي عن ت م د زدا  ا
ن نسبة جي رو طة الممتصة النت س وا ص حبوب ب م ح ل ت ا ظام تح عة ن رد الزرا متف ة ال رن  بنظام مقا

ة ع ا ر ز ل ل ا ي م ح ت ل ت ا ن ا ك ة و د ا ي ز ل ة ا ي و ن ع ك .م ل ذ ق ك و ف م ت ا ظ د ن مي س ت ل ي %50 ا ن ل  + س
ى%50 و ض ي ء ه ط م ظ الن ى ا ر خ ال ت أو .ا ح م تفوق النتائج ض ظا ه ن ع را ز ل ى التحصيل ا م عل ظا  ن

ه ع را ز ل ى المنفرد ا ن نسبة ف روجي وذ النت خ مأ ل ن ا ء م ى الهوا و ج ل ة ا سمل وا ع ب و م ج م ل ى ا ر ض خ ل  ا
ت ص لنبا ك ، الحم ى سماد °ا0 ا ٥٠ المعدل ارتفع كذل ى معدن ى عل ت باق ال معد ل ى ا ر خ أل ت ا ح  ت
م ا ظ ه ن ع را ز ل ل ا مي ح ت ل ة ا رن ا ق م م ظا ن ل ا رد ب ف من ل ا .ا ض ي ق ا و ف ل ت د ع م ل د %50 ا ما ش س ع م

ضوى سماد ت على ع ال ى المعد خر أل ى ا ن المأخوذ التتروجين نسبة ف ء م ى الهوا جو ال
سطة ى المجموع بوا ر ض خ ل شير ،ا ف تفوق النتانج ت خل ك الشح م خ م ص و حم ى ال ى عل  باق
صادر ى الم ألخر سطة الجوى الهواء من المأخوذ النتروجين نسبة فى ا ي المجموع بوا ر ض خ ل  ا
ص حم ة-٠ لل سب ب بالن و حب م تفوق لل ظا عه الن زرا ل ال حمي ى الت م عل ظا عة ن زرا ل ى المنفرد ا  ف

ف هوق وكذلك الجوى الهواء من الماخوذ النتروجين نسبة ر مخل ألبقا ف ا ى عن الذره ومخل ق  با
صادر ه الم ضول ى الع ر خ أل ى ا سبة ف ن المأخوذ النتروجين ن ء م ى الهوا جو سطة ال ب بوا و حب
الحمصل

Abstract
A field experiment was carried out at the Plant Nutrition and 

Fertilization Unit, Soils and Water Research Department, Nuclear 
Research Center, Atomic Energy Authority, Inshas, Egypt on wheat 
and chickpea intercropping. The benefits of N2 fixation by legumes to 
cereals growing in intercrops or to grasses growing in mixed swards 
are high clear. In cases the benefit to the N status of cereals has bee 
seen when they are intercropped with legumes ,where benefit is found 
,it is mainly due to sparing of soil N rather than direct transfer from 
the legume. Intercropped wheat has a high grains yield as compared to 
those recorded under sole crop. The application of intercropping 
system induced an increase of wheat grain yield against the sole 
system, regardless the cultivation system, the over all means of 
fertilizer rates indicated (50% MF + 50ا،/ه OM) treatment was 
superiority 100% OM)and ( 75% MF+ 25% OM) or those recorded 
with either un fertilizer when wheat grain yield considered. 
Comparison heed between organic sources reflected the superiority of 
compost under sole cultivation, while chickpea straw was the best 
under intercropping. Intercropped has a high grain N uptake compared 
to soil systems. While totally organic materials had accumulates more 
N in grains than those of untreated treated control. In the same time, 
the overall mean indicated the superiority of compost treatment 
combined with 50%mineral fertilizer under intercropping system over 
those of either only organic materials treatment or those combined



with 75ه/مم mineral fertilizer. Plants treated of ehickpea straw and 
compost, achieved the best value of straw weight. Among the organic 
manure treatments, chickpea straw and compost seem to he the best 
ones. Nitrogen derived from air (% Ndfa) shoots and seeds of 
chickpea plant: In case of cow manure and maize stalk, the best value 
of nitrogen derived from air was detected followed by compost, while 
the lowest value was recorded with wheat straw. In general, nitrogen 
derived from air by shoots lower than those up taken by seeds of 
chickpea plant.
Key words: BNF/ Chickpea'/ Drip irrigation/ N  technique /

Intercropping/ Organic residues/ Wheat

Introduction
In recent years, there has been increased interest in agricultural 

production systems in order to achieve high productivity and promote 
sustainability over time. From ancient times, farmers developed 
different cropping systems to increase productivity and sustainability; 
they included crop rotation, relay cropping, and intercropping of 
annual cereals with legumes. Intercropping of cereals with legumes 
has been a common cropping system (1). Intercropping of cereals with 
legumes improves soil conservation (2), favours weed control (3, 
4).The major limits on crop production in organic farming are the 
availability of soil nitrogen (N) and the control of weeds, In this 
context, cereal-legume intercropping may offer some benefits through 
increased N supply from biological N fixation (BNF) and by improved 
weed control through a denser crop stand (2). There may be additional 
benefits of intercropping, including better control of pests and diseases
(5) and reduced soil erosion. Intercropping of cereals in a perennial 
stand of white clover has been proposed as a possible option for 
whole-crop silage production in low-input farming systems. However, 
it may also have some merits for grain production in organic farming
(6 ). In this system, a cereal crop (e.g. winter wheat [Triticum aestivum 
/,.]) is established in a stand of white clover {Trifolium repens I.). The 
clover should supply N to the system and thus to the cereal crop via 
BNF. The cereal crop may be established by direct drilling into the 
clover crop. Alternatively, the wheat may be sown into a rototilled 
band in the clover, which will reduce the competition between cereal 
and clover during establishment ofthe cereal crop.



Materials and Methods
A field experiment were اآل؛تا؛'اسم  out at the Plant Nutrition and 

Fertilization Unit, Soils and Water Research Department, Nuclear 
Research Center, Atomic Energy Authority, Inshas, Egypt on 
incubation technique with wheat and chickpea intercropping field 
experiment as indicator plants using the materials described below. 
Materials:
The soil:

A Sandy soil was collected from Inshas, Sharkia Govemorate. The 
Soil sample was air dried, ground and sieved to pass through a 2 mm 
sieve then subjected to some physical and chemical analysis the results
of which are presented in table 1

Table 1: Some Physical and chemieal properties of the soil used. 
A - Particle size distribution

Coarse sand% Fine sand % Silt% Clay% Textural class

64.1 26.4 2.7 ٠ ٠ Sand

B - Soluble cations and anions (m mol c L~) in soil paste 
extract

Cations Anions

Ca2+ Mg2+ Na+ K+ C 032 HCO3 Cl S042

1.25 1 . 0 0 0.32 0.09 ... . 0 . 8 8 1.25 0.53

c  -  pH( 1:2.5 soil suspension), EC(paste extract ),organic 
matter ( OM ), total N ( TN ) ,  C:N ratio ,and CaC03 content

pH(l:2.5) EC(dSm OC OM TN C:N
ratio

CaC0 3

.?و? م د ? 0.17 0.3 0.07 2صم 10.0



The seeds used in field experiment:
Seeds of wheat cultivar (Triticum sativum C.V.  Gemaeza و) and 

Chickpea (c.v Giza2) were provided by the Agriculture Research 
Centre (ARC), Giza, Egypt.
The organic materials:
1- Maize stalks (MS), wheat straw (WS). chickpea straw, (CS) were 
used as plant residues.
2- Cow manure (CM) and compost (C) were used as organic manure. 
Some properties ofthe materials are presented ؛n'lable (2 ).

Table 2: Chemical characteristics of the investigated plant residues,
cow manure and compost.

Parameter Maize
stalk

Wheat
straw

Chickpea
straw

Cow
manure Compost

C:N ratio 74.1 7?■■ 58 29.66 12.62
OM% 69:0

د د ء
776 74.1 39.9 56.89

Total N % 0.54 0.96 1.45 0.89 2.83
Total p% 0 . 2 2 0.23 0.32 0.53 0.84
Total K % 0.39 0.751 0.980 0.507 0.692
Total Fe (^g g" 837 613 836 2730 2898

(1'g §ء ال ر( ل 1 1 2 106 114 148 2 1 2

Mn ( ٣ gg  ) 1 2 1 117 103 131 138
Z n ( ^ g g ') 161 136 225 223 155

Mineral fertilizer
Nitrogen-fertilizer was applied in the form of ^-Labeled urea 

with 2% 15N atom excess at rates of 120 or 60 kg N fed"' as one full 
single dose after two weeks from sowing.
The experimental design and treatments:
A field experiment was carried out and airanged in a complete 
randomized block design with three replicates.. Plant residues and



cow manure were 30 days added be؛'©re sowing while compost was 
added and incorporated at planting. Chickpea (٥٧. Giza2) plants was 
grown either as sole crop or intercropped with wheat (cv. Gemaeza 9). 
The intercropping ratios were 1:0 (Chickpea sole crop), 0:1 (wheat 
sole crop), 1:1 (50% chickpea + 50% wheat). The treatments, with 3 
replicates were as follows :- 1- control ; 2- 100 % mineral fertilizer; 3- 
five treatments 100 % organic manure (OM); 4- five treatments 25% 
0 إلآ ح م ء  man^e+ 7س  mineral fertilizer;5- five treatments50°/o 
organic manure+50% mineral fertilizer.
Methods of analysis:
Soil analysis:

Soil samples were collected from the surface layer (0-15 cm 
depth) air-dried, ground and sieved to pass through a 2  mm sieve then 
thoroughly mixed to he homogenous and analyzed for both the 
physical and chemical properties.
Chemical and physical analysis of tested soil samples were

determined according to (7,8).
% Ndfa and ٥/© Ndfo were calculated according to 
و) ) as follows:

A soil + air = 1QQ- 0/oNdff( in) X Rate of applied N
% N dff(un)

A air = A (soil + air) -  A soil

®/®Ndfa = A a i r X  0/oNdff( in) X ١٥٠ 
Rate©fappliedN

(in)= inoculation, (un) =un inoculation 
Ndff= Nitrogen derived from fertilizer 
3.8. Statistical analysis:

The analysis of variance for the final data was statistically 
assayed using the system ,^NOVA and the values L.S.D from the 
controls were calculated at 0.05 level according to SAS (10).
RESULTS AND DISCUSSION
- Grains yield of wheat plant

Values of the total grains yield of wheat as affected by organic 
material source and mineral fertilizer rate under sole and intercropping 
systems are presented graphically by Fig (١). In this regard, wheat



plant was positively affected by both the organic material sources and 
mineral fertilizer treatments under intercropping system. Intercropped 
wheat has high grain yields as compared to those recorded under sole 
crop. Using system (11) attributed the higher wheat-equivalent yield 
when intercropped compared to respective monocrops was due to 
higher total productivity because intercropping exploited resources 
more efficiently. Organic amendments and mineral fertilizer at 
different rates showed a mark effect on total grain yields. In this 
regard, application of chickpea straw resulted in highest grand mean
of grain yield (7.897 kg plot ‘ا ) which relatively increased by about 
275% over the untreated control. On the other hand , wheat straw and 
cow manure in low increase of grains yield values as compared with 
the corresponding ones achieved due to chickpea straw or compost . 
The picture was turned over in case of the combination between the 
organic amendment and mineral fertilizer at the rates (50% MF + 50% 
OM) and I00%M.F where the grain yield was enhanced by the 
compost more obvious then the other amendments •In conclusion, the 
application of intercropping system induced an increase of wheat 
grain yield over the sole system .Regardless ofthe cultivation system, 
the over all means of fertilizer rates indicated (50% MF + 50% OM) 
treatment was superior over (١٠٠% OM) and (75% MF+ 25% OM) or 
those recorded with unfertilized when wheat grain yield was 
considered. Comparison heed among the organic sources reflected the 
superiority of compost under sole cultivation, while chickpea straw 
was the best under intercropping (1 2 ) found that the higher 
commutative grain yield ofthe mixed cropping system as compared to 
sole crop culture. All the wheat cultivars grown in association with 
chickpea produced almost two times more grain value per hectare 
compared to the same wheat cultivars grown alone. Similar trend was 
noticed with mixed culture of wheat and pea where total dry matter 
yield, total grain yield and N accumulation were higher than mono 
culture system (13). Cereal/legume intercropping is commonly 
practiced because of yield advantages, greater yield stability and lower 
risks of crop failure that are often associated with monoculture (14). 
On the other hand (15)found higher grain yield of monocropped wheat 
and chickpea relative to intercropping treatments he attributed such a 
finding to toe less d is tu rb ^ e  in toe 1ص ط ؛ ئ ى  homogeneous 
environment of monocropping systems.
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Fig (1): ( ؛ rains yield (kgplot‘1) of wheat plant as affected by 
organic material source and /  or inorganic fertilization under sole and 
intercropping systems.

Legume effect of chickpea on nitrogen nutrition of wheat 
interaction in whcat،:hickpea intercrops may also account for the 
higher wheat yield when intercropped, (16). At the same direction, 
(17) showed that wheat yields were significantly different between 
intercrops and mo^culture. Moreover, among the intercropping 
systems, the 3:1 system gave significantly higher wheat yields, 
averaged over 3 years, than the 3:2, 4:2 and 6 : 2  systems.
Nitrogen uptake by wheat grains. Values of N uptake by wheat 
grains as affected by the applied organic sources and mineral fertilizer 
rate under sole and intercropping systems are presented graphically by 
Fig (2). Generally, Data showed that, nitrogen uptake was 
significantly increased under intercropping system compared to sole 
system. This holds true with all treatments. The addition of compost 
had increased N uptake values by wheat grains over those recorded 
with the other treatments where, compost, chickpea straw, maize stalk, 
wheat straw and cow manure accumulated 102, 100.2, 81.1, 78.2, 66.1 
g N plot"1, respectively against 51.1 g N plot' for control. Among the 
organic source treatments, compost and chickpea straw showed to be



the best ones. The lowest value of N uptake by grains was recorded 
with cow manure treatment followed by wheat straw. The treatment 
(50% M.F + 50% O.M) showed an increase in N uptake over the other 
treatments, while the treatment (75% M.F + 25% O.M), induced the 
lowest N uptake values as compared to the other treatments although 
this treatment caused values of N uptake by grains over those 
recorded with control. In conclusion, intercropped has a higher grain 
N uptake compared values than the corresponding N uptake ones 
achieved due to the monocropping system. Also, the uptake by the 
plants with cow manure were higher than there attained by the grains 
of the untreated treatment control. Well with those of (12) the results 
obtained here in agree who showed that intercropped wheat culture 
accumulated significantly higher N compared to sole wheat. (18) 
reported an increase in grain yield, N uptake by plant and biological N 
fixation by legumes in cereal-legume intercropping system. Many 
studies revealed that nitrogenous compounds released mainly from the 
legume roots or up on decomposition of the dead roots and nodule 
tissues could increase N supply to the associated cereals. ( ا و ) also 
reported increases in N and p uptake by co-cropped wheat -  soybean 
compared to wheat alone.
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Fig(2) : Nitrogen uptake (gplot"!) by wheat grains as affected by 
organic material source and /or inorganic fertilization the under sole 
and intercropping systems ٠



(6 ) showed that it is possible under eonditions of good water 
supply to obtain grain yields ؛٨  intercropped wheat and white elover 
that arc similar to yields of wheat sole erops, but with a higher grain N 
concentration. (2 0 ) reported that total nitrogen uptake was 
significantly affected by cropping system. All of intercrops took up 
significantly larger amounts of N than sole wheat. They added that the 
N uptake by intercrops appeared greater than for sole bean but was 
statistically not significant.
Straw weight of wheat .Values of the straw weight of wheat as 

affected by the organic material sources and minera؛ fertilization rate 
under sole and intercropping systems (kg plot ) are presented 
graphically by Fig (3). In this regard, values of wheat straw weight 
achieved due to application of the organic manure and mineral 
fertilizer treatments under intercropping system were higher than the 
corresponding ones achieved under the sole system. Results showed 
that application of chickpea straw and compost treatment induced 
higher straw weight values than cow manure, maize stalk and wheat 
straw when compared to ther ones. In case of chickpea straw being of, 
the highest effect in the value of straw weight of wheat, where the 
grand mean value recorded due to this treatment 14.046 kg plot 
compared to control 4.956 kg plot only. Application of the organic 
material, regardless of its sources as a sole source of nitrogen 1 0 0 % 
mineral nitrogen resulted in the lowest straw weight value of wheat 
while the treatments consisting 50% MF + 50% OM. In conclusion, 
plants treated with chickpea straw and compost, produced the best 
value of straw weight. Application of intercropping system increased 
straw weight of wheat plant compared to sole system. In contrast, 
100% M.F under intercropping and 50% M.F + 50% O.M treatment 
increased straw weight over those (75% MF + 25% O.M), 100% OM 
and control. (2 1 ) showed that the straw yield of durum wheat 
increased constantly with the increased manure (M) and nitrogen (N) 
rates. Unlike its grain yield, the maximum straw yield (4308 kg ha"') 
of durum wheat was obtained when the maximum rates of M and N ( 6  

t M ha-1, 60 kg N ha ) were applied, while the minimum (1 276 kg 
ha'’) was under the control. Similarly, the straw yield oftef'inereased 
with increased rates of M and N, attaining the maximum with the 
highest rates ( 6  t M ha and 60 kg N ha~').

0
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Fig (3): Straw weight of wheat plant (kgplot"') as affected by organic 
material source and/or inorganic fertilization under sole and 
intercropping systems.

(22) Indicated that Barley dry matter accumulati©n and N 
acquisition clearly depended on N supply. Barley produced 2.7 and
11.4 t ha- 1 of dry matter and accumulated 52 and 135 kg N ha- 
without and with applied N, respectively. The results obtained here, 
agree well with those. (13) found that higher cumulative grain yield of 
wheat in the mixed cropping system ( wheat -  chickpea) as compared 
to sole crop culture. Also they reported that pea-wheat mix cropping 
system increased total dry matter yield, total grain yield and their N 
accumulation compared to sole stand crop. (12) Showed that values of 
grain and straw yields of wheat cultivars grown under mono cropping 
culture, were significantly higher the corresponding values achieved 
under the intercropping system .

Nitrogen uptake by wheat straw. Values of N uptake by wheat 
straw as affected by organic material sources and mineral fertilization 
under sole and intercropping systems are graphically illustrated by Fig 
(4). Data show that, nitrogen uptake increased significantly under 
intercropping system to values higher than those achieved under sole 
system. In most of the organic treatments, the addition of chickpea



straw had increased values of N uptake by straw over those recorded 
with 100% MF and control. The grand mean values of cow manure, 
maize stalk, chickpea straw, wheat straw; compost treatments were
147.4, 126.8, 185.6, 124.1 and 168.4 g N plot , respectively against 
123 g N plot for added 100% mineral fertilizer and 35 g N plot"1 for 
control. Among the organic manure treatments, ehickpea straw and 
compost seemed to be the best ones. The lowest value ofN  uptake by 
straw was recorded due to application ofthe organic material in form 
of wheat straw followed by maize stalk. Values N uptake under 
treatments 25% O.M + 75%MF fluctuated according to the source of 
the organic manure treatment. The rates of 50% O.M + 50% M.F and 
25% O.M + 75% M.F seemed to be the best ones. The lowest value of 
N uptake by straw was recorded due to application of all the nitrogen 
rate in an organic material form (O.M) with rate 100% O.M. Results 
of the current study agree with those of (23) who found that the 
contents of N in leaves, stems, and panicles of wheat under 
intercropping system were significantly higher than those under 
monocropping in heading and maturing stages. Intercropping can 
significantly increase N accumulation and N uptake by wheat plant 
compared with monoeropping.N accumulation in plants of wheat 
increases by 15.5%to 30.4% in intercropping during g ro ^h  stages. N 
accumulation and N content of wheat plant are increased with 
increasing of nitrogen supply in both monocropping and 
intercropping, but impacts ofN  supply on N content, N accumulation 
and N uptake rate of wheat plant are stronger in monocropping 
comparison with intercropping. Intercropping advantages reduce with 
increasing ofN  application rate. N uptake rate of monocropped wheat 
plant increases and that of intercropped wheat plant increases and then 
decreases with increasing of nitrogen application rates.
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Fig (4): N-uptake (gplot"*) by Straw of wheat plant as affected by 
organic material source and/or ؛norganie fertilization under sole 
and intercropping systems.
Effeet of organic and mineral N fertilized on seed yield of 

chickpea under sole and intercropping system
Values of the total seed yield of chickpea plant as affected by 

organic material sources and mineral fertilizer under sole and 
intercropping systems kg/plot are graphically illustrated by Fig (5). In 
this regard, chickpea seed yield was positively affected by organic 
sources and mineral fertilizer treatments under intercropping system. 
However, values of the seed yield achieved under the sole system 
seemed to be higher than the corresponding ones achieved under the 
intercropping systems. . Data reveal that according to the grand mean 
values these organic material sources followed the descending order : 
wheat straw > chickpea straw > cow manure> maize stalk > compost. 
Values of the seed yield achieved indicated by grand mean (3.744 kg 
plot ) which gave the best value achieved due to application of wheat 
straw increased by about 108% over the untreated control ■The picture



was turned on in case of combination between organic amendment and 
mineral fertilizer either 100%M.F or 50% MF + 50%OM where value 
of the seed yield were enhanced with plant residues and compost 
treatments, except at the rate 100% OM , 75% MF + 25%OM, as 
compared those recorded with control. Organic additives under sole 
system had increased seed yield of chickpea as compared to the 
intercropping system. In contrast ,100% MF and 50% MF + 50% OM 
treatments increased seed yield over those totally treated with organic 
sources (١٠٥% OM) , (75% MF + 25% OM) and control. (22) showed 
that the farm yard manure and N application rates as well as their 
interaction significantly affected the grain yield of wheat and chickpea, 
but their residual effect did not affect the yield of chickpea. The 
obtained results go in side with those of (24) who reported that the yield 
of pea intercropped was a^vays less than that of the respective sole 
cropped pea. Also (25) showed that cereal fodders depressed the yield 
of groundnut; however (13) observed an increase in total/cumulative 
yield of the crops grown in association as compared to the mono-crop
culture
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Fig (5): Seed yield (kgplot^)of chickpea plant as affected by organic 
material source and / or inorganic fertilization under sole andmaterial source and / 
intercropping systems.
N itrogen  uptake by seeds o f  chickpea



Values of N uptake by seeds of chickpea as affected by organic 
sources and mineral enrichment under sole and intercropping systems 
are graphically illustrated by Fig (6 ). Generally, data showed that, 
nitrogen uptake increased significantly under sole system as compared 
to those attained under the intercropping system. This holds true for the 
treatments. In most of organic and mineral fertilizer treatments, the 
addition of chickpea straw and wheat straw had increased N uptake by 
seeds of chickpea over those recorded with the control. For instance, the 
grand mean of organic additives indicated that chiekpea straw, wheat 
straw, cow manure, compost and maize stalk, accumulated 95.3, 91.4, 
78.7, 77.2, 6 8 . 6  g N plot'1, respectively against 25.0 g N plot for the 
control. Among the organic sources treatments, chickpea straw and 
wheat straw showed to be the best ones. The lowest value o fN  uptake 
by seeds was recorded with maize stalk treatment followed by compost 
treatment. Mineral fertilizer in combination with organic sources i.e. 
50% M.F + 50% O.M and 100% MF showed increases in N uptake 
value over those achieved by the totally mineral fertilized plots, while 
100% OM and 75% M.F + 25؛؛/o O.M treatments indueed 1©W N uptake 
when compared to the other treatments. The over all means ofN  uptake 
by seeds as affected by fertilizer rates were higher in case of 55 MF 
plus 50% OM than those recorded with 75% MF.Other studies with 
mixtures of legumes and non-legumes also found that a high soil N 
supply reduced the intercrop advantage (26). The advantage of 
cereal/legumes intercropping systems can be attributed to significant 
complementarily in utilization of resources such as the use of different 
sources of nitrogen, namely fixation of atmospheric nitrogen by 
legumes and utilization of mineral fertilizer by cereals, together with 
the utilization of environmental resources at different times during the 
different g ro ^h  periods of the crop species (27). However , (28) 
reported that based on this the use of agronomic practice of 
intercropping sorghum with legumes could increase productivity and 
reduce the use of other protein source supplements which are scarce and 
expensive.
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Nitrogen derived from air (% Ndfair): Percentage of 
nitrogen derived from atmosphere by shoots of chickpea plant as 
influenced by organic materials and intercropping system is 
graphically illustrated by Fig (7). Results indicate that the application 
of intercropping system induced higher nitrogen derived from air by 
shoots as compared to sole system. Data show that application of 
(50% MF + 50 % OM) was the best treatment induced high percent of 
nitrogen derived from air by shoots of chickpea plant. High values of 
nitrogen derived from air were induced by application of wheat straw 
and chickpea straw followed by compost treatment while cow manure 
and maize stalk resulted in reduction in nitrogen derived from air by 
shoots. The biological nitrogen fixation in legume / non-legume 
intercropping is well documented that intercropping may increase the 
efficiency of biological nitrogen fixation (i.e the proportion of 
nitrogen derived from air, abbreviated as %Ndfa compared with the 
cropping in monoculture (29).
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F؛g(7): Percentage of nitrogen derived from air (Ndfa) shoots of 
chickpea plant as affected by organic/inorganic fertilization under sole 
and/or intercropping systems.
Nitrogen derived from air by se€d$ of chickpea plants are presented in 
graphically by Fig (8 ). Nitrogen derived from air by seeds of chickpea 
plants was significantly affected by fertilization and organic material 
application treatments. Application of intercropping system induced 
high nitrogen derived from air as compared to sole system. Under 
most of organic treatments, the application of organic manure 
combined with mineral fertilizer (50% MF + 50 % OM) induced high 
nitrogen derived from air by seeds of chickpea plant. In case of cow 
manure and maize stalk, the best value of nitrogen derived from air 
was detected followed by compost, while the lowest value was 
recorded with wheat straw. In general, nitrogen derived from air by 
shoots was lower than those taken by seeds of chickpea plant. (30) 
showed that intercropping increased the proportion of nitrogen derived 
from air (%Ndfa) ofthe wheat /faba bean mixture.
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chickpea plant as affected by organic/inorganic fertilization under sole 
and/or intercropping systems.
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