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ABSTRACT 

An experiment was conducted during the rainy season of 1991 and 1992 to study gl.owlh i~lld yield 
response of 'R1' pigeonpea [Cajanus cajan (L.) Millsp] to potassium application (0.25. 50 i111d 75 kg/ 
ha). Application of K significantly increased the shoot dry weight, leaf-area indcx (I.AI). Ici~l-area 
duration and crop-growth rate. It also significantly increased the podslplant, 1,000-sccd wcighl, Ilarvest 
index and seed yield (qha). Application of 50 kg I(/l~a proved optimum tor growth ; I I I ~  yicltl I3;a;lmclers 
and the seed yield. 

It is well known that grain legumes in - _\_ 

general, require high amounts of potassium 
for normal growth . and development 
(Romaine, 1957). However, information on 
effect of K on the growth and yield of 
pigeonpea [Cajanus cajan (L.) Millsp] is 
Iimited (Mishra and Singh, 1991). Prelimi- 
nary trial conducted at Aligarh revealed 
(data unpublished) that basal application of 
K increased the seed yield of pigeonpea. En- 
couraged by this findings, we examined the 
effect of different levels of K on the growth 
and yield of 'T 21 ' pigeonpea. 

MATERIALS AND METHODS 

An experiment was conducted during the 
rainy season (kharrj) of 1991 and 1992 at 
the Agricultural Farm of the AMU, Aligarh. 
The soil of the experimental field was sandy 
loam and had pH 7.6 and available nitrogen 
200 (1990) and 195 kg/ha (1991), available 
phosphorus 15 (1990) and 14 kg P/ha 
(1991) and available potassium 235.(1990) 
and 227 kg K/ha (1991). In randomized 
block design 4 levels of K (0,25, 50 and 75 

kg K h a )  as muriate of potash were applied 
to the soil. A uniform dose of 30 kg N/ha as 
urea and 40 kg P/ha as single superphos- 
phate was given as basal clressing. The 
seeds of 'T2 1 ' pigeonpea were inoculated 
with Rhizobium and were dibbled at a dis- 
tance of 60 cm between the rows and 40 cm 
between the plants in the rows. The crop re- 
ceived 3 irrigations at 45, 90 and 140 days 
after sowing and was hal-vested after 180 
days. 

Three plants were collected randomly 
from each plot at 60, 90. 120 and 150 days 
andwere.dried in an ovcn at 80°C for 48 hr. 
Weight of fallen leaves was also included in 
shoot dry weight. Leaf-area index (LAI), 
leaf-area duration and crop-growth rate 
(CGR) were calculated According to Watson 
(1958), Chakrabarty cr trl. (1993) and 
Radford (1 967) respectively. 

RESULTS AN11 I)ISC:lJSSION 

Growth parameters 
Application of K intluenced favourably 

all the growth parameters studied in both 
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the seasons (Tables 1,2). The LA1 and LAD 
significantly increased up to 75 kg K/ha but 
the values were found statistically equal to 
that recorded at 50 kg K/ha at all stages. 
The K increases cell expansion by regulat- 
ing solute poential (Rao and Rao, 1983), 
which may probably increase the rate of leaf 
expansi'on and the LAI. Ravindranath et al., 
(1985) also reported higher leaf area in K- 
treated plants of pigeonpea. Application of 
K might have reduced the premature leaf 
fall and thereby resulted in higher LAD. 

The CGR increased significantly due to 
K application at all the stages (Table 2). 
The higher CGR in crop receiving K may be 
the result of increased photosynthesis 
(Cooper et al., 1967), followed by efficient 
translo-cation 'of photosjnthates (Barta, 
1982). Chakrabarty et al. (1993) also re- 
corded higher CGR dur to K application in 
sweet potato. 

Like other growth parameters, shoot dry 
weight also significantly increased due to K 

application, 50 kg/lia proving best at most 
stages (Table I). Mislira a'hd Singh (1991) 
and Ravindranath et at. ( 1985) also reported 
beneficial effect of K on shoot dry weight of 
pigeonpea. 

Yizld and yield attributes 
Application of K signil'icantl y increased 

pods/plant, 1,000-seed wL:ight, harvest in- - - ,  
dex and seed yield over llie conll-ol. Appli- 
cation of 50 kg Kfha provcd (lie best for 
these yield attributes and seed yield in both 
the seasons. 

The higher photosynllie~ic surface for 
longer duration in crops receiving K (as in- 
dicated by higher LA1 and IAD) might 
have resulted in enhanced pliolosynthetic 
activity and thus more metabolites are di- 
rected for the development 01' niore pods/ 
plant. - - 

Potassium is also known lo facilitate the 
partitioning of pholosynthales (Barta, 
1982). In the present invcstigalion, harvest 

Table I. Effect of potassium on leaf-area indeex and shoot dry weight ol'l~igconol?~;~ 

K Days after sowing 
(kglha) 

1991 1 O'J2 

60 90 120 150 60 00 120 150 

Leaf-area index 
0 0.28 

25 0.37 

50 0.44 

70 0.45 

CD (P = 0.05) 0.05 

Shoot dry weight (q/plant) 
0 8.40 

25 11.65 

50 13.73 
75 13.80 

CD (P = 0.0s) 1.06 
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Table 2. Effect of potassium on leafarea duration and crop.growth rate ofpigconpci~ 

~eaf-area index 
0 

25 

50 

75 

CD (P = 0.05) 

Days after sowing 

Shoot dry naight (q/plant) 
0 5.0 6.2 5.0 5.2 0.0 5.3 

25 6.8 8.4 6.4 6.7 8.3 6.5 

50 8.0 9.9 7.5 7.9 0.7 7.9 

75 8.0 9.9 7.4 8.0 8.7 7.9 

CD (P = 0.05) 1 .1  i.1 1 .O 1 .O 1.2 I .O 

-. - .-- 
Table 3. Ei-fect of Ntassiurn on yield and yield amibutes ofpigeonpcil 

. -  . 
Pods/ 1,000-seed Seed Harvest Pods/ 1,000-scctl Sccti l lnrvost 
plant weight (g) yield index plant wight (g) yicltl index 

(qfha) (yo) (tlllin) (%) 

index which reflects the photosynthates par- 
titioning efficiency of crop plants, increased 
due to K application (Table 3). Higher 
1,000-seed weight may be the result of en- 
hanced photosynthetic activity, followed by 
efficient transfer of metabolites and subse- 
quent accumulation of these metabolites in 
the seed with the resultant increase in the 
size and weight of individual seed. The in- 

creased podslplant and, 1.000-seed weight 
due to K applicat'ion eventually contributed 
to higher seed yield. Ravindranath et al. 
(1 985)and Yadav el al. ( 1993) reported ben- 
eficial effect of K on yield and yield at- 
tributes of pigeonpea. 

The above results clcarly showed that 
consistent response of pigeonpea to basal 
application of K. Applicalio~i or50 kg K/ha 
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proved to be optimum for growth and yield 
parameters and the seed yield. 
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