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(Chapman and Pratt, 1961). The obtained results were statistically analyzed 
according to Gomez and Gomez (1984). 

RESULTS AND DISCUSSION: 
I. Effect ofP, Sand Zn applications on chickpea yiefd: 

Data presented in Table (2) reveal that successive applications of P, S 
and Zn significantly increased the seed and straw yields of chickpea and the 
beneficial effect of applied phosphorus alone was greater than that the 
individual S or Zn application. The increase over the control was 24.04 and 
49.7% in seed yield and 12.9 and 24.1% in straw yield with phosphorus 
applied alone at 20 and 40 kg P20s/fed, respectively. These results are in close 
conformity with the findings of Kalipade and Singh (2003), Hakoomat et 
af., (2004), Gull et af., (2004) and Shivakumar et af., (2004). The increases 
in seed and straw yields of chickpea can be explained as P enhances the 
activity of Rhizobia and thus increased N-fixation in the root nodules, thereby 
improved plant growth and development. The stimulatory effect of P on the 
growth might lead to increase in all yield components (Idri et af., 1989; 
Yahiya et af., 1995; Takankhar, 1997 and Abidi et af., 2001). 

Data presented in Table (2) reveal that elemental sulphur application up 
to 400 kg S/fed, alone significantly increased seed and straw yields of 
chickpea plants. The obtained seeds yield were 867.2 and 960.5 kglfed for the 
rates 200 and 400 kg Sifed in the absence of applied phosphorus and zinc, with 
increases of 8.19 and 16.5% over the control treatment, respectively. The 
corresponding increases in straw yield over the control were 8.9 and 29.8% 
with sulphur applied alone at 200 and 400 kg Sifed, respectively. The 
improvement in chickpea growth and yield attributes with sulphur application 
could be ascribed its pivotal role in regulating the metabolic and enzymatic 
processes including photosynthesis, respiration and legume-Rhizobium 
symbiotic nitrogen fixation, which was reflected in increased yields (Rao et 
af., 2001). Also, Ueasami and Sharma (1986) reported that the increase in 
dry weight of the whole plant due to sulphur application can be explained on 
basis of enhanced cell division and elongation or expansion. It is also 
interpreted to have favourable effect on chlorophyll synthesis resulting in 
more number of leaves with bigger size and higher chlorophyll content. Thus, 
sulphur helps in increasing the photosynthetic activity of plant. Similar results 
were observed by Ram and Dwivedi A, B (1992), Singh and Ram (1992), 
Kackhave et al. (1997), Rao et al. (2001), Narendra et al. (2003) and Singh 
et al. (2004). 

Data presented in Table (2) show a positive response for both seed and 
straw yields of chickpea with Zn to foliar spray, which reached 836.8 and 
853.7 kg/fed, respectively at the applied rate 300 g Zn/fed in the absence of 
applied P and S. the corresponding relative increases were 4.4 and 6.5 % over 
the control, respectively. These results confirm those obtained by Khan et al. 
(1989 and 2000 and Brennan et al. (2001). Data in Table (2) also reveal that 
the combined effect of P and S application on seeds and straw yields was 
significant. It was found that the application of 20 and 40 kg P20s/fed along 
with 200 and 400 kg Sifed, substantially increased chickpea yield. The 
interaction effect of PxS, PxZn and SxZn were significant and the best 
combination doses were P40+S400, P4o+Zmoo and S4oo+Zmoo. Data in Table 
(2) indicate that the highest seed yield of chickpea was recorded at the applied 
rates 40 kg P20s/fed and 400 kg Sifed along with foliar spray of Zn at 300 
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