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A field experiment was conducted during kharif, 2024 at wetland farm, S.V. Agricultural College, Tirupati, Andhra 
Pradesh. The experiment was laid out in a split-plot design and replicated thrice. The treatments consisted of four sowing 
windows viz., I FN of July (M1), II FN of July (M2), I FN of August (M3) and II FN of August (M4) assigned to main plots, three 
crop geometries viz., 30 cm x 10 cm (S1), 45 cm x 10 cm (S2) and 60 cm x 10 cm (S3) allotted to sub plots. Among the sowing 
windows tried, higher seed yield (957 kg ha-1) and stalk yield (2894 kg ha-1) was recorded with I FN of July (M1) and pigeonpea 
sown during II FN of August (M4) registered higher post-harvest soil available nutrient status. Crop geometry of 45 cm x 10 
cm resulted in higher seed yield (833 kg ha-1) whereas 30 cm x 10 cm recorded higher stalk yield (2794 kg ha-1) and 60 cm x 10 
cm resulted in higher post-harvest soil available nutrient status (N, P2O5, K2O:146, 24.6, 197 kg ha-1), number of nodules plant-1  
(5.3, 9.7) and dry weight of nodules plant-1 (5.3, 79.4 mg) at 25 and 50 DAS.
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INTRODUCTION
Pigeonpea (Cajanus cajan L.) also known as 

red gram or tur or arhar, is an important pulse crop 
that is ranked second in India in terms of acreage and 
production and is the fifth most popular legume crop 
worldwide. It is originated in the regions of Angola and 
the Nile River in South Africa. Pigeonpea provides 20 
– 22 % protein, 1.2 % fat, 65 % carbohydrates and 3.8 
% ash. In India pigeonpea has high demand because it 
can supply high-quality protein in the diet, particularly 
to the vegetarian population. In India, the area under 
cultivation of redgram is 40.68 lakh ha with an annual 
production of 33.12 lakh tonnes. In Andhra Pradesh, it 
is cultivated in an area of 2.24 lakh ha with an annual 
production of 0.78 lakh tonnes (www.indiastat.com, 
2022-23). The time of sowing acts as a biological clock, 
dictating the crop’s exposure to weather patterns, pests 
and nutrient dynamics. Meanwhile, plant spacing sets 
the stage for intra-specific interactions, influencing 
canopy architecture, root distribution and ultimately the 
yield. A strategic balance between these two factors can 
significantly enhance growth efficiency, water use and 
photosynthetic performance of short-duration pigeonpea. 
Exploring the synergy between sowing window and 
spatial arrangement is not just an agronomic necessity 
but, it is a key to unlock resilient and high-yielding 

pigeonpea production systems.

MATERIAL AND METHODS
The field experiment was conducted at wetland farm, 

S.V. Agricultural College, Tirupati campus of Acharya 
N.G. Ranga Agricultural University, Andhra Pradesh. 
The soil of experimental field was sandy loam in texture, 
neutral in soil reaction, low in organic carbon (0.35%) 
and available nitrogen (240 kg ha-1), medium in available 
phosphorus (38.5 kg ha-1) and available potassium (235 
kg ha-1). The experiment was laid out in a split-plot 
design and replicated thrice. The treatments consisted of 
four sowing windows viz., I FN of July (M1), II FN of 
July (M2), I FN of August (M3) and II FN of August (M4) 
assigned to main plots, three crop geometries viz., 30 cm 
x 10 cm (S1), 45 cm x 10 cm (S2) and 60 cm x 10 cm (S3) 
allotted to sub plots. A total rainfall of 1040.8 mm was 
received in 50 rainy days during the crop growing period. 
The nutrients were applied as per the recommended dose 
for the crop i.e., 20 - 50 - 0 kg N, P2O5 and K2O ha-1.

RESULTS AND DISCUSSION
	 Number of nodules plant-1 and dry weight of 
nodules plant-1 at 25 and 50 DAS were not significantly 
influenced by the sowing window but were significantly 
influenced by crop geometries. The Interaction effect of 
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sowing window and crop geometry was found to be non-
significant.

Number of nodules plant-1 (5.3, 9.7) and dry weight 
of nodules plant-1 (5.3, 79.4 mg) at 25 and 50 DAS were 
significantly higher with the crop geometry of 60 cm 
x 10 cm (S3) compared to that of 45 cm x 10 cm (S2) 
except for the dry weight of nodules plant-1 at 25 DAS. 
Higher number of nodules plant-1 and dry weight of 
nodules plant-1 in pigeonpea at 25 and 50 DAS with crop 
geometry of 60 cm x 10 cm (S3) was due to more access 
of the plant to resources at wider spacing and also due to 
the reduction in inter row competition between plants. 
These findings are in support of Kaur and Saini (2018). 
The lower number of nodules plant-1 and dry weight of 
nodules plant-1 were recorded with crop geometry of 30 
cm x 10 cm (S1) which were however comparable with 
that of 45 cm x 10 cm (S2).

Significantly higher seed yield (957 kg ha-1) and 
stalk yield (2894 kg ha-1) was recorded when pigeonpea 
was sown during Ⅰ FN of July (M1) followed by sowing 
on ⅠI FN of July (M2), Ⅰ FN of August (M3) and II FN 
of August (M4) in the order of descent with significant 
disparity between each other. Higher seed yield realized 
with the pigeonpea sown during Ⅰ FN of July (S1) was 
due to the fact that the crop have experienced favourable 
weather conditions (light, temperature, rainfall) which 
might have facilitated the crop to maintain better source 
sink relationship. In addition to this there was enhanced 
yield attributing characters resulting in higher seed yield. 
These findings are in support of Dahariya et al. (2018), 
Patel et al. (2019), Kumar et al. (2018), Sandeep (2021) 
and Aruna and Kumar (2023). Higher stalk yield was 
recorded with early sown crop i.e., Ⅰ FN of July (M1) 
compared to delayed sowings, which was likely due to 
higher plant height, leaf area, number of branches plant-1 
and greatly accumulation of dry matter. Similar findings 
on higher stalk yield were also reported by Dahariya et 
al. (2018) and Sandeep (2021). Sowing window and 
crop geometry exerted significant influence on seed and 
stalk yield of pigeonpea, while their interaction could not 
exert significant variation. 

	 Among the crop geometries tested, 45 cm x 10 
cm (S2) resulted in significantly higher seed yield (833 
kg ha-1). The next best crop geometry was 30 cm x 10 cm 
(S1) which was significantly superior to that of 60 cm x 
10 cm (S3). Higher seed yield with the crop geometry of 
45 cm x 10 cm (S2) might be due to optimum plant stand 

that have enabled the plant for better resource utilisation 
throughout the growing period. Significantly lower seed 
yield recorded with the crop geometry of 60 cm x 10 
cm (S3) was due to lower plant population unit area-1, 
though the individual plants at this crop geometry had 
higher yield attributing characters. Similar findings were 
observed with Ammaiyappan et al. (2021) Sujathamma 
et al. (2022) and Abhishek et al. (2023). 

Significantly higher stalk yield (2794 kg ha-1) was 
recorded with 30 cm × 10 cm (S1) followed by that with 
45 cm × 10 cm (S2). Significantly lower stalk yield (2377 
kg ha-1 ) was recorded with 60 cm × 10 cm (S3). Higher 
stalk yield with the crop geometry of 30 cm × 10 cm 
(S1) was due to higher number of plants per unit area-1, 
coupled with superiority of growth characters like plant 
height, leaf area index and dry matter accumulation. The 
above findings were in accordance with that of Kavin 
et al. (2018), Tungoe et al. (2018), Shinde et al. (2021), 
Tuppad et al. (2012), Bansal et al. (2023) and Saikumar 
(2024).

	 Post harvest soil nutrient status was significantly 
influenced by sowing windows and crop geometries, 
but the interaction between them was noticed to be 
non-significant. With reference to the varied sowing 
windows tried, pigeonpea sown during II FN of August 
(M4) recorded significantly higher post-harvest soil 
available nitrogen (146 kg ha-1), phosphorus (24.6 kg 
ha-1) and potassium (197 kg ha-1) compared to that of Ⅰ 
FN of August (M3). The later was significantly superior 
than that of ⅠI FN of July (M2). Significantly lower post-
harvest soil available nutrient status was noticed with the 
crop sown during Ⅰ FN of July (M1). This might be due to 
higher nutrient uptake by the crop sown during Ⅰ FN of 
July (M1) to accumulate maximum dry matter resulting in 
greater reduction in soil available nitrogen, phosphorus 
and potassium at harvest. These results corroborate with 
the findings of Dash et al. (2024). 

Pigeonpea sown at a crop geometry of 60 cm x 
10 cm (S3) resulted in significantly higher post-harvest 
soil available nitrogen (139 kg ha-1), phosphorus (24.4 
kg ha-1) and potassium (188 kg ha-1). This might be due 
to lower plant population unit area-1 which reduced the 
uptake of nutrients and increased the post-harvest soil 
available nitrogen, phosphorus and potassium. The next 
crop geometry recorded higher post-harvest soil available 
nutrients was 45 cm x 10 cm (S2) which was significantly 
superior to that of 30 cm x 10 cm (S1). These results are 
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Effect of sowing... pigeonpea (cajanus cajan L.)

Treatments Number of 
nodules plant-1 

Dry weight of 
nodules (mg plant-1) 

 25 DAS 50 DAS 25 DAS 50 DAS 

Main plots: Sowing window (M) 

M1: I FN of July 5.3 9.7 5.3 79.3 

M2: II FN of July 5.2 9.6 5.1 77.2 

M3: I FN of August 5.2 9.4 5.1 76.3 

M4: II FN of August 5.1 9.3 5.0 75.7 

SEm±  0.06 0.10 0.14 1.53 

CD (P=0.05)  NS NS NS NS 

Sub plots: Crop geometry (S) 

S1: 30 cm × 10 cm 5.0 9.2 5.0 73.1 

S2: 45 cm × 10 cm  5.2 9.3 5.0 76.5 

S3: 60 cm × 10 cm 5.5 9.8 5.4 81.7 

SEm±  0.07 0.13 0.13 1.20 

CD (P=0.05)  0.2 0.4 0.4 3.6 

Sowing window × Crop geometry 

M at S 

SEm ± 0.12 0.23 0.25 2.48 

CD (P = 0.05) NS NS NS NS 

S at M 

SEm ± 0.11 0.17 0.23 2.64 

CD (P = 0.05) NS NS NS NS 
 

Table 1. Number of nodules plant-1 and dry weight of nodules (mg plant-1) of pigeonpea as influenced by sowing 
window and crop geometry
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Table 2. Seed, stalk yield (kg ha-1) and post-harvest soil available N, P2O5 and K2O (kg ha-1) of pigeonpea as 
influenced by sowing window and crop geometry

Treatments Seed yield Stalk yield Available N Available 
P2O5 

Available 
K2O 

Main plots: Sowing window (M) 

M1: I FN of July 957 2894 108 18.1 157 

M2: II FN of July 804 2691 120 20.1 169 

M3: I FN of August 646 2454 132 22.1 182 

M4: II FN of August 505 2232 146 24.6 197 

SEm±  28.0 52.8 2.9 0.51 2.8 

CD (P=0.05)  97 183 10 1.8 10 

Sub plots: Crop geometry (S) 

S1: 30 cm × 10 cm 722 2794 113 18.4 164 

S2: 45 cm × 10 cm  833 2532 128 20.9 177 

S3: 60 cm × 10 cm 629 2377 139 24.4 188 

SEm±  26.7 49.7 2.5 0.47 2.6 

CD (P=0.05)  80 149 7 1.4 8 

Sowing window × Crop geometry 

M at S 

SEm ± 51.8 96.7 4.95 0.92 7.17 

CD (P = 0.05) NS NS NS NS NS 

S at M 

SEm ± 48.4 91.3 5.06 0.89 5.24 

CD (P = 0.05) NS NS NS NS NS 
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Effect of sowing... pigeonpea (cajanus cajan L.)

in confirmity with that of Prathibha (2017), Dathamma 
(2023) and Saikumar (2024).

	 With regard to the sowing windows tried, 
pigeonpea sown during I FN of July (M1) recorded 
higher seed and stalk yields, indicating that early sowing 
is the most favourable sowing window for maximizing 
productivity. Among the plant geometries tested, 45 
cm x 10 cm resulted in higher seed yield whereas stalk 
yield was recorded higher with crop geometry of 30 
cm x 10 cm. Crop sown during II FN of August (M4) 
with crop geometry of 60 cm x 10 cm registered higher 
post-harvest soil available nutrient status due to lower 
plant population unit area-1 which reduced the uptake of 
nutrients and increased the post-harvest soil available 
nutrient status. Number of nodules plant-1 and dry weight 
of nodules plant-1 at 25 and 50 DAS was not significantly 
influenced by the sowing windows. Crop geometry of 60 
cm x 10 cm resulted in highest number of nodules plant-1 
and dry weight of nodules plant-1 at 25 and 50 DAS. 
Overall, sowing of short duration pigeonpea during 
kharif, with proper sowing window and optimum crop 
geometry results in maximum productivity.
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