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WO Field experiments were carried out during 2006/07 and 2007/08

winter seasons at the Farm of Research and Production Station, National
Rescarch Centre, Al Emam Malek Village, Nubaria District, Al Behaira
Governorate, Egypt, to study the dual effect of bio and organic fertilization on
yield and yield components of two chickpea local varieties. Experimentwas
included 12 treatments which were the combinations between 2 varieties (Giza-
531, large seeds and Giza -3, small seeds), 3 fertilization treatments (recommended
NPK 20:30:24 — recommended rate of organic fertilizer 3 ton/fed. as composted rice
residues (30% NPK +50% composted rice residues) with or without biofertilizer
{mycorrhiza ), in split with 3 replicates. The studied characters were: plant
height; no. of branches/plant; no. of seeds/ capsule; no.of capsules/plant; seed
index (weight of 100 seed); seed yield/plant; seed yield/fed; biological
yield/fed; harvest index; protein in seeds. Data indicated that c.v Giza- 531
surpassed c.v Giza-3 in all studied characters. The dual effect of 50% rec.NPK
+ 50% rec.composted rice residues with (mycorrhiza) recorded the best results for
most studied characters.
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Chickpea ( Cicer arietinum L.) is consider as one of the most important seed
legumes worldwide i.e, Asia and North Africa (You., 2005). In Egypt it ranks
third after faba bean and lentil from the stand point of importance as legume
crop, the cultivated area were 15.1thousand feddan in 2006 with mean
production 932.5 kg/ fed. (AER, 2007). It is an important source of cheap protein
with high energy, nutritive value and protein quality compared with peas and
lupins, (Nalle et al., 2005). Seeds consumed dry by parched or cooked in human
diets, in sweet manufacture and recently in baby food blends (El kramany and
Bahr, 1999). It is often used as an alternative protein product with vegetarians
and vegans and one of the plants with high amount of protein 23%,
carbohydrates 63%, fat 5%, crude fiber 6% and ash3%. Chickpea is a good
source of zinc, folate also, very high in dietary fiber and thus is a healthy food
source, especially as a source of carbohydrates for persons with insulin
sensitivity or diabetes. It has low content of fat, and most of at content is
polyunsaturated also, a good source of calcium (190 mg/100 g) which were equal
to yogurt and close to milk. Chickpea varieties differed in many characters ie,
branching, seed size, early mature, high yield and high protein content. In Egypt
there were two groups ie., (small seeds weight of 100 seeds 13-16 g and large
seeds 22-30 g). Rice residues is one of the most important problem faced rice
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crop producers but utilization composted rice residues as organic fertilizer is the
main target to recycle rice residues without loss in biomass of rice residues or air
pollution by burning it. Beneficial effect of bio-organic fertilization in chickpea
especially in sandy soil were reported by many researchers, (Amany 1997; Hafiz
2004; Saini ef al., 2004; Delowara et al., 2006; Jain er al, 2006; Bhatnagar and
Kaurav 2007; Seema et al., 2007). The aim of this work was to evaluate the dual
effect of bio and organic fertilization to reduce NPK chemical fertilizer for two
types of chickpea varieties (small and large) in sandy soil at Nubaria District, Al
Behaira Governorate, Egypt.

Material and Methods

Two field trials using two chickpea local varieties were conducted at

Research and Production Station, National Research Centre Al Emam Malek
Village Nubaria District Al Behaira Governorate, Egypt 2006/07 and 2007/08
winter seasons to study the dual effect of bio and organic fertilization on yield
and yield components. The experimental soil was analyzed according to the
method described by (Chapman and Pratt 1978). Soil texture was sandy and
having the following characteristics: sand 91.2 %, silt 3.7 %, clay 5.1%; pH 7.3;
organic matter 0.3 %; CaCO; 1.4 %; E.C. 0.3 dS/m; soluble N 8.1 ppm and
available P 3.2 ppm, exchangeable K 20 ppm. Chickpea seeds were previously
inoculated with the specific strain of mycorrhiza (Glomus macrocarpium), from
Gottingen University, Germany, and was mixed with the soil were sown in the
last week of October in both seasons in plots 10.5 m?, 1/400 Fed. (5 ridges, each
3m in length and { 7 m in width) in hills 20 cm apart. Calcium superphosphate
15.5% P,0Os at recommended dose of P,Os 31 kg/fed. or half dose P,Os 15.5
- kg/fed. were applied before ridging also, organic fertilizer in the form of
composted rice residues at the recommended dose 3 ton/fed. and half dose 1.5
ton/fed. were applied before ridging, chemical composition of the organic
fertilizer as follows: dry weight of 1 m® 460 kg, pH 8.8 , organic matter 36.56 %,
C/N ratio 1:16.8 , N 1.24 %, P 0.58 %, K 1.15 %. Three weeks after sowing
plants were thinned to two plants/ hill. Then recommended dose N 20 kg/fed.
and haif dose N 10 kg/fed. As ammonium nitrate 33.35% N were applied. The
experimental design was split plot design in three replicates. Treatments were
combinations between 2 varieties (Giza-531, large seeds and Giza -3, small
seeds) and The Bio and organic fertilization treatments:
A) 100 % rec.100 % rec. NPK chemical fertilizer; B) 100% recommended NPK
chemical fertilizer + (mycorrhiza); C) 100 % rec. organic fertilizer; D) 100 % rec
organic fertilizer + (mycorrhiza); E) 50 % rec. NPK chemical + 50 % rec. organic
fertilizer and F) 50 % rec. NPK chemical + 50 % rec. organic fertilizer + (mycorrhiza).

Chemical fertilizers were added in two levels:-first 100% recommended dose
which were 20 kg N/fed. in the form of ammonium nitrate 33.5% N-31 kg P,Os
fed. as calcium superphosphate 15.5% P,O0s — 24 kg K,O /fed. as potassium
sulphate 48% K,O and second level was 50% recommended dose:- 10 kg
N/fed.+15.5 kg P,Os /fed. + 12 kg K,O /fed., organic fertilizer recommendec
dose was 3 ton/fed. in the form of composted rice residues.
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At harvest 150 days after sowing two central ridges were harvested and sub
samples of 10 plants, were taken randomly to estimate thefollowing yield
attributes: 1) Plant height (cm); 2- Number of branches/plant; 3- Number of
seeds/capsule; 4) Number of capsules/plant; 5) Seed index (weight of 100 seeds,
g) and 6) Seed yield (g/plant).

The whole plot was harvested to determine: 1) Seed yield (kg/fed.); 2) Straw
yield ton/fed; 3) Biological yield (ton/fed.); 4) Harvest index (seed yield/bio-
yield; 5) Protein% in seeds and 6) Protein yield (kg/fed.), Protein yield was
determined by multiplying protein% in seeds and seeds yield in kg/fed.

Total N-content in seeds determined and protein% was calculated by
multiplying N-content by 6.25 according to Chapman and Pratt (1978).

All data were statistically analyzed and combined analysis was conducted for
the data of the two seasons according to Snedecor and Cochran (1990).The least
significant difference (LSD at P=0.05) was used to compare between means

Results and Discussions

Varietal differences

As shown in Table | the variety Giza 531 had a significant difference with regard
to the variety Giza 3 in all the studied characters except for the number of seeds per
capsule where the significant difference was disappeared. The variety Giza 531
surpassed its counterpart, Giza 3 by 8.2% in plant height, 10.4% in number of
branches/plant, 13.1% in number of capsules/plant, 70.3% in seed index, 64.1% in
seed yield/plant, 14.50% in seed yield/fed., 2.64% in straw yield 5% in biological
yield/fed., 9.50% in harvest index, 0.30% in protein% and 14.68% in protein yield.
The surpassing of variety Giza 531 upon the variety Giza 3 in seed yield/fed. may be
due to the difference in genetic composition and its interaction with the environment
of the experimental site under the favorable combination of the fertilizers. From the
aforementioned results, it is obvious that Giza 531 grown much better than Giz 3 in
the new reclaimed sandy soils in Nubaria where the growth conditions were
faverable to its develoymw.t than the variety Giza 3.

TABLE 1. Effect of varieties on yield and yield components of chickpea.

Giza 531 Giza 3
Plant height, cm 62.14a 57.41b
Number of branches/plant 7.94 a 7.19b
Number of seeds/capsule 1.83a 1.86a
Number of capsules/plant 49,97 a 44.17b
Seed index(g) 26.64 a 15.64b
Seed yield, g/plant 23.08a 1405 b
Seed yield, Kg/fed 823.61 a ' 719.17 b
Straw Yield, Ton/fed 2.72a 2.65a
Biological yield Tonffed 3.54a 337b
Harvest index 0.23 a 0.21b
Protein% ' 23.00a 2293a
Protein yield, Kg/fcd 189.19 a 164.97 b
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Effect of combination between bio, organic, and chemical fertilizers and its
effects on yield and yield components of chickpea

Table 2 revealed that the combinations of bio, organic and chemical fertilizer
treatments had a significant effect on all the studied characters except for harvest
index. The same tables illustrated that the combination of biofertilizer
(mycorrhiza) + organic fertilizer (50 % of its recommended dose) + chemical
fertilizer (50 % of its recommended dose), treatment mycorrhiza + 50 %
recommended NPK + 50 % organic fertilizer recornmended recorded the highest
plant height (62.42 cm) and number of branches/plant (8.00). However, the
fertilization with organic fertilizer only, treatment of 100 % organic fertilizer
gave the lowest plant height (57.00 cm) and number of branches/plant (6.92).
Data presented in Table 2 demonstrated the same trend where the treatment
mycorrhiza + 50 % recommended NPK + 50% organic fertilizer gave almost the
highest number of capsules/plant (47.50), seed index (22.25), seed yield (19.42
g/plant), seed yield (805.00 kg/fed.) and protein yield (186.13 kg/fed).

However, the treatment of 100% organic fertilizer recorded the lowest values
for the previous characters, (46.92, 20.33, 17.67 g/plant, and 722.50 kg/fed.) for
the above characters respectively. The treatment (mycorrhiza) +100%
recommended NPK recorded the highest values of number of seeds/capsules
(1.95), straw yield (2.84 ton/fed), protein % (23.25%) and biological yield (3.64
ton/fed.), with no significant difference with the treatment mycorrhiza + 50%
recommended NPK + 50% organic fertilizer. In conclusion, it is seemed that the
treatment mycorrhiza + 50% recommended NPK + 50% organic fertilizer was
the best treatment for producing the highest seed yield/fed. of chickpea , this may
be due to the symbiotic effect of mycorrhiza and microorganisms in the organic
fertilizer in addition to the effect of chemical fertilizer on seed. yield. Results
were in accordance wnth those -obtained by Hafiz (2004); Jain et al. -(2006);
Bhatnagar and Kaurav (2007) and Seema et al. (2007)

Effect of interaction between vartettes and bio and organic fertilizers on yield
and yield components of ch:ckpea

Table 3 showed that  the two varieties responded differently to the
combinations of fertilizers treatments where the variety Giza 531 recorded the
highest plant height (67.00 cm), number of branches/plant (8.50), and number of
capsules/plant (51.17) at the treatment of mycorrhiza +100% recommended
NPK. However, the variety Giza 3 gave the lowest values (51.50 cm, 5.83, and
43.33) for the above characters, respectively, at the treatment of Mycorrhiza +
50% recommended NPK + 50% organic fertilizer. The interaction for all the
other characters was not significant at 5% level.
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TABLE 2. Effect of combinations of bio, organic, and chemical fertilizers on yield

componcnts of chickpea.

Mycorrhiza
50%
mycorrhiza Mycorrhiza +50%
100% 100% ccommended
i . +100% +100% recommended
[reatments §i-ccommende organic NPK +
Character recommended . organic .| NPK+50%
d NPK fertilizer 50% organic
NPK fertilizer organic
fertilizer
fertifizer
Plant .
5800 ¢ 59500 537.00d 62.08a 59.67b 6242 a
height. cm
Number of
branches/ 7.50 abe 792 a 692¢ 7.83 ab 7.25 be 8.00 a
© plamt
Number of
seeds/ 1.89 abc 195a 1.68d 1.83 he 1.82¢ 191 ab
capsules
Number of
capsules/ 46.58 ¢ 47.17 ab 4692bc| 4750a 46,75 be 47.50a
plant
Seed '
. 20.83 cd 21.08 be 20.33d 2225a 21.580b 2225a
index(g)
Seecd yield,
1833 ¢ 19.08 ab 17.674d 1842 ¢ 18.50 be 1942 a
g/plant
Seed yield,
770.00 ab 797.50a 72250cj 749.17 be 784.17 ab 805.00a
Kg/fed
Straw Yield,
2.77ab 284a 2.544d 2.60dc 2.64 bed 2.72 abe
Ton/fed
Biological
yield 3.54ab 364a 3.27d 335cd 342bc 3.52ab
Ton/fed
Harvest '
i 0218a 0.219a 0227a 0224a 02292 0228 a
index
Protein% 2293 a 2325a 2275a 2293 a 2281 a 23.12a
Protein yield, )
Ke/fed 176.57 be 185.43 ab 164.38d | 171.80cd 178.88 abc 18613 a
ed.
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TABLE 3. Effect of interaction between varieties and bio and organic fertilizers on
yield components of chickpea.

S0 Mycorrhiza
Treatments 100% mycorr:uza 100% Mycon:l.nzn ecommended +50%
- +100% . +100% wr | recommended
varieties | recommended organic . NPK +50% a
recommended o organic . NPK + 50%
Character NPK . fertilizer o organic -
NPK fertilizer fertiti organic
eritlizer fertilizer
Giza
6250 be 5633 d 62.50 be 6100¢ 6350b 6700 a
Plant 531
height,om | 5oa3 | s3soe 62675 5150 ¢ 63.17b 5583 d 5783 d
Giza - -
Number of 531 783 ab 7.67 ab 8.00 ab 7.50 ab 8.17ab 8502
branches/ -
plasit ‘53;"13 4983b 4867 ¢ 50.50 ab 4967 b 50.00b 51.17a
Number of ?32]3 1902 193a 1632 180a 185a 1882
seeds/
capsules” | Giza3 188a 197a 1732 1.87a 1.78a 193a
Number of (53‘3213 4983 b 4867¢c 50.50 ab 4967b 5000 b 51.17a
capsules/ ‘
plant Giza 3 4333¢ 4567d 4333e 4533d 4350e 4383e
Gim 2667a 2667 a 2583a 26332 2700a 2733a
Seed 31 . ! 25. . ) |
ndex(®) | 53 | ts00a 15502 14832 15172 16.17a 1717 a
Giza 2267a 23502 233a 23002 23.17a 2383a
Seed yield, 531 )
golant 1 a3 | 14002 14672 13.002 13.83a 3832 15002
) Giza $10.00a 850002 | 763033a | B0667a 84167a 87000 a
Seed yield, | 531
Kgffed , :
Giza3 [ 730.00a 745002 681.67a 691.67a 726,67 2 740,00 a
Straw (53;’1”" 279a 293a 257a 261a 2652 276a
Yield, = |- o '
Tonfed |° 5;“ 275a 2752 251a 259a 262a - 268a
L - Giza :
Biological | Lyi 3160a 378a 333a 342a 3.50a 363a
yield
Ton/fed Giza 3 3482 350a 320a " 328a 335a 342a
Giza _
02252 02242 . 0230a 0237a 02402 0240a
Harvest 531 !
index . -
Gim3 0.210a 0213a 0214a 0211a 02172 0217a
Giza
s 22962 2328a 2278a 2296a 2284a 23.152a
Protein% -
Giza3 2290a 2322a 2.Ta 22902 2278a 230%a
. Giza
Protein 31 18597 a 197.88a 173892 18521a 192242 20140 a
yield, : .
Ky/fed. Giza3 167.17a 17299 a 15487 a 15839a 165.53a 170.86a
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