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Abstract 

A field experiment was at Agricultural Research Station, Tandur, Professor Jayashankar Telangana state 

Agricultural University for three consecutive Kharif seasons 2014-15 and 2015-16 2016-17 to assess the 

Effect of plant growth retardants on growth, yield and economics of Kharif Pigeonpea. Results indicated 

significant difference between the treatments over control, but there is non-significant difference among 

the treatments which received foliar sprays of growth retardants with regard to growth parameters like 

plant height, Primary branches and secondary branches. The treatment which received foliar spray of 

Mepiquat chloride 2000ppm recorded significantly higher yield of 1940 kg/ha with 69.4 percent of pod 

retention. Maximum harvest index 23.9 was registered with foliar spray of Mepiquat chloride 2000ppm, 

Benefit cost ratio ranged from 2to 3.8. Maximum benefit cost ratio was recorded by T5 (3.8) but it is on 

par with T4. Increase in seed yield of T5 was to the tune of 74% and 66% in T4 more over control. 
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Introduction 

Pigeonpea [Cajanus cajan (L.) Millsp.] is one of the major grain legume crops of the tropics 

and sub-tropics endowed with several unique characteristics. Pigeonpea occupies 6.5 per cent 

of the world’s total pulse area and contributes 5.7 per cent to the total pulse production. India 

is the largest producer of pigeonpea accounting to about 64 per cent of total world production. 

Among the total pulses, pigeonpea a protein rich staple food accounts for 14.5 per cent in area 

and 15.5 per cent in productivity. In India it ranks second in area and 91% of the world 

Pigeonpea is produced in India. It is mainly grown in states of Maharashtra, Uttar Pradesh, 

Madhya Pradesh, Gujarat, Andhra Pradesh, Telangana, Karnataka and Tamil Nadu and these 

states constitute 90 per cent of the area. Being a legume crop, it acts as a soil ameliorant and is 

known to provide different benefits to the soil in which it is grown. The seeds, pods and leaves 

are used by human and livestock being rich in nutrition. Pigeonpea crop generally enhances 

soil fertility through leaf litter and biological nitrogen fixation. Pre-mature abscission of 

flowers is one of the most serious problems in pigeonpea (Fakir 1997) [5] and other legumes 

(Wiebold et al 1981) [28]. Pigeonpea produces large number of flowers, of which as much as 

90% are shed (Wasike et al 2005 and Choudhury et al 2008) [27, 3]. So, the low yield of 

pigeonpea is due to poor pod set resulting from high flower and pod drops. According to 

Szalai (1994) [19] flower drop is caused by the appearance of ethylene which is produced auto 

catalytically. Nutrients and plant growth promoting substances had been used by several 

workers to increase number of flowers as well as their retention. Sharma and Dey (1986) [17] 

observed that the retention of flowers in soybean and pods could be increased by either foliar 

application of nutrients or plant growth regulators. The increase in seed yield of pulses with 

foliar application of nutrients could be attributed to reduce flower drop and increased fruit set 

percentage (Ganapathy et al 2008) [6]. In legume crops, many flowers are produced, but only a 

few set pods. Degree of flower shedding varies between 60-92% in soybean (Nahar and Ikeda 

2002, Saitoh et al 2004) [14, 20], 70-90% in mungbean (Kumari and Verma 1983, Mondal et al 

2011a), and 80-95% in Cajanus cajan. The high proportion of reproductive abscission is due 

to most of the later formed flower that mostly abscise in legumes (Kuroda et al 1998, Mondal 

et al 2011) [11, 12]. Most of the flowers in pigeonpea are abscised (75-96%) before forming pods 

or pods are abscised before maturation.  
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So, the actual yield of pigeonpea is quite low as compared to 

its yield potential (Tekale et al 2009) [23]. The evaluation of 

morpho-physiological and of pigeonpea namely, plant height, 

number of branches, number of leaves per plant, dry matter 

accumulation in leaf, stem and reproductive parts, flower 

abscission per cent and anatomical changes in the pedicel 

indicate crop growth patterns which are reflected in final yield 

and thus, influence crop productivity. Plant growth retardants 

are synthetic substances, which are mostly used to reduce the 

intermodal length of plants in a desired pattern without 

changing the development practice or being phytotoxic. Plant 

growth retardants are known to improve source-sink 

relationship, improve photosynthetic ability and better fruit 

retention by curtailing the excessive vegetative growth (Kaur 

et al., 2013) [7]. So to achieve optimum vegetative growth and 

to effect better translocation of photosynthates into the 

developing pods, use of growth retardants appears to be an 

effective approach. Maleic hydrazide (1, 2 dihydro-3, 6-

pyridzinedione), cause inhibition of seedling growth by 

inhibiting mitotic cell division in plants. Maleic hydrazide 

(MH) acts by curtailing of excessive vegetative growth by 

inhibiting the biosynthesis of nucleic acid (Ranjan et al., 

2004) [15] and results in dwarfed plants with short internodes 

and dark green colour leaves without affecting the nodal 

length. Naphthalene acetic acid was reported to lower flower 

drop by preventing the formation of abscission layers in 

greengram and blackgram. Shindhe and jadhav. (1995) [18] 

observed that foliar spray of growth regulators (NAA and 

ethrel) and KNO3 in cowpea increased the pod yield plant-1, 

weight of individual pod and ultimately resulted in elevating 

the seed yield by 33 per cent. Mishra and Mahatim Singh 

(2001) opined that foliar application of NAA improved the 

pod number in pigeonpea. Singh and Singh (2000) reported 

that foliar application of NAA @ 30 ppm concentration 

increase number of leaves and branches. The foliar 

application of NAA 20 ppm + KNO3 0.5 percent significantly 

increased the dry matter production, seed yield. So, to achieve 

optimum vegetative growth and to effect better translocation 

of photosynthates into the developing pods, use of growth 

retardants appears to be an effective approach. In this context, 

the present study was conducted and results of this study are 

presented and discussed as under. 

 

Materials and Methods 

The field experiment was conducted on deep black cotton 

soils at Agricultural Research Station, Tandur, Vikarabad 

(Dist.), Telangana state of Professor Jayashankar Telangana 

state Agricultural University for three consecutive Kharif 

seasons 2014-15 and 2015-16 2016-17. The soil of the 

experimental site was having PH 8.1, with low available 

nitrogen (189.0 kgha-1), medium in available P (16.80 kgha-1) 

and high in available K (330.20 kgha-1) in all the years. The 

experiment was conducted in Randomized Complete Block 

Design comprising twelve treatment combinations including 

two plant growth retardant treatments and three times of 

application of sprays (control, water spray, MH @ 2000, ppm, 

NAA 20 ppm) with three replications. Crop was sown at a 

spacing of 100 cm x 30 cm on a well prepared seed bed. 

Recommended fertilizers (20:50:10 NPK kg ha-1) were 

applied at the time of sowing. Data on various parameters was 

recorded periodically. Observations on five random plants 

from each plot were recorded for primary and secondary 

branches plant-1, pods plant-1 and seed pod-1. The gross plot 

size was 10m x 8m. The experimental data were analysed 

statistically by following Fischer’s method of analysis of 

variance as per procedure suggested by Gomez and Gomez 

(1984). F–test was significant at P=0.05 and the results have 

been compared among treatments based on critical difference. 

The gross returns are worked out based on the prevailing 

market rate of Pigeonpea seed (Rs. 50 per kg). The benefit 

cost ratio was worked out for different treatments by dividing 

the net returns by the corresponding cost of cultivation of the 

treatments. 

 

Results and Discussion  

Growth parameters 

Even though there is significant difference between the 

treatments over control, but there is non-significant difference 

among the treatments which received foliar sprays of growth 

retardants with regard to growth parameters like plant height, 

Primary branches and secondary branches. The increase in 

number of branches with application of growth retardants was 

due to inhibition of apical dominance and breaking of lateral 

bud dormancy that resulted in more number of secondary 

branches. 

 

Pod setting percentage 

Seed yield in pigeonpea is mainly dependent upon number of 

pods harvested at maturity. The plant produces a large number 

of floral buds and flowers but all of them do not develop into 

mature pods. A great percentage of floral buds fail to develop 

into flowers and so is the case with flowers which do not 

develop into pod. The percent pod retention ranged from 38 to 

69.4. Irrespective of the growth retardants used in the 

experiment percent pod retention increased with increase in 

the number of sprays. When compared to NAA 20ppm, 

Mepiquat chloride 2000ppm effect was superior in terms 

percent pod retention under similar number of sprays and time 

of spray. With increase in spray number there was 

incremental increase in the percent pod retention. When 

compared to control the percent increase in pod retention 

ranged from 6.5 to 41.7 in case of Mepiquat chloride 

2000ppm, while it ranged from 6.3 to 16.3 in case of NAA 

20ppm with increase in number of sprays. The retension of 

the flowers and pods are increased by the foliar spray of the 

plant growth regulators as reported by Sharma and Dey 

(1986) [17] in Soybean. The treatment which received foliar 

spray of Mepiquat chloride 2000ppm sprayed thrice i.e. at 

flower bud initiation stage, 10 days after flower bud initiation 

stage and 50% flowering recorded significantly higher yield 

of 1940 kg/ha with 69.4 percent of pod retension. It is fb 

foliar spray of Mepiquat chloride 2000ppm sprayed twice i.e. 

at flower bud initiation stage, 10 days after flower bud 

initiation stage (53.4%). Growth substances as a foliar spray 

increased the yield either by increasing the pod setting or seed 

number (Birari, 1986). Foliar application of the hormones 

increased the percent of pod retention, finally increasing the 

number of pods at harvest which have a positive influence on 

the final seed yield. (Subramanian and Palaniappan, 1981) [22] 

 

Harvest index (HI)  

Harvest index is the measure of how effectively the 

photosynthates were transferred from source to the sink. HI 

was significantly enhanced by different plant harmones over 

controls but non-significant differences were observed 

amongst the treatments. Maximum harvest index 23.9 was 

registered with foliar spray of Mepiquat chloride 2000ppm 

sprayed thrice i.e. at flower bud initiation stage, 10 days after 

flower bud initiation stage and 50% flowering, which was 8.2 

% higher than the control (no spray with HI 22.0). The 
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maximum harvest index may be accounted as a function of 

growth retardants which improved the source-sink 

relationship by enhancing the diversion of photosynthates 

towards vegetative parts to reproductive parts. TIBA 

application significantly increased the seed yield and harvest 

of pigeonpea (Tripathi et al., 2009) [24]. 

 

Seed yield and Economics 

Maximum seed yield of 1940 kg/ha was recorded by T5 foliar 

spray of Mepiquat chloride 2000ppm sprayed thrice i.e. at 

flower bud initiation stage, 10 days after flower bud initiation 

stage and 50% flowering, but it is on par with T4. Increase in 

seed yield of T5 was to the tune of 74% and 66% in T4 more 

over control. The reason for increase in seed yields are due to 

efficient translocation of assimilates to the developing sink. 

The results are in conformity with the findings of Revathy et 

al (1997) [16]. T5 recorded 100 seed weight of 10.01gm. The 

improvement in yield and yield attributing characters of 

pigeonpea by the application of growth retardants might be 

owing to its positive effect on growth which in turn resulted 

in the development of higher yield attributing characters and 

ultimately increased seed yield (Deotale et al., 1995, Arora et 

al., 1998, Upadhaya 2002 and Kiran et al., 2005) [4, 1]. Benefit 

cost ratio ranged from 2to 3.8. Maximum benefit cost ratio 

was recorded by T5 (3.8) but it is on par with T4. 

 
Table 1: Effect of harmones on Redgram on growth and pod retention during Kharif (2014-15, 15-16 &16-17) 

 

Treatments 
Plant height at 

harvest (cm) 

Primary 

branches 

Secondary 

branches 

Seeds per 

Pods 

% Pods 

retained 

% increase in pod 

retension over 

control 

T-1. Foliar spray with Mepiquat chloride @ 2000 PPM at 

flower bud initiation stage 
172.3 2.3 23.8 3.02 4.34 6.5 

T-2. Foliar spray with Mepiquat chloride @ 2000 PPM at 10 

days after flower bud initiation stage 
176.0 2.1 24.3 3.14 49.7 12.0 

T-3. Foliar spray with Mepiquat chloride @ 2000 PPM at 

50% flowering 
173.0 2.1 26.0 3.45 48.0 12.2 

T-4. T1 + T2 175.7 2.5 26.3 3.51 53.4 18.8 

T-5. T1 + T2 + T3 180.3 2.9 27.4 3.57 69.4 41.7 

T-6. Foliar spray with NAA @ 20 PPM at flower bud 

initiation stage 
171.3 2.0 21.2 3.01 45.3 6.3 

T-7 Foliar spray with NAA @ 20 PPM at 10 days after 

flower bud initiation stage 
165.0 2.2 23.1 3.07 50.2 12.1 

T-8 Foliar spray with NAA @ 20 PPM at 50% flowering 166.3 2.1 25.9 3.12 47.8 9.9 

T-9 T6 + T7 170.7 2.1 26.2 3.31 56.8 5.6 

T-10 T6 + T7 + T8 171.0 2.7 26.8 3.40 54.2 16.3 

T11- water spray at 10 days after flower bud initiation stage 163.7 2.1 21.3 2.92 49.3 11.3 

T12- control 159.3 1.8 16.0 2.83 38.0  

Sem+ 8.4 0.5 0.48 0.3   

C.D. (0.05%) NS NS NS NS   

 
Table 2: Effect of harmones on Redgram on yield and economics during Kharif (2014-15, 15-16 &16-17) 

 

Treatments 
100 Seed 

weight 

Harvest 

index 

Seed yield 

(Kg/ha) 

B:C 

ratio 

T-1. Foliar spray with Mepiquat chloride @ 2000 PPM at flower bud initiation stage 9.45 23.2 1543 3.0 

T-2. Foliar spray with Mepiquat chloride @ 2000 PPM at 10 days after flower bud initiation 

stage 
9.52 2.3.4 1613 3.2 

T-3. Foliar spray with Mepiquat chloride @ 2000 PPM at 50% flowering 9.54 23.5 1740 3.6 

T-4. T1 + T2 9.76 23.7 1820 3.7 

T-5. T1 + T2 + T3 10.01 23.9 1940 3.8 

T-6. Foliar spray with NAA @ 20 PPM at flower bud initiation stage 9.01 23.0 1430 2.5 

T-7 Foliar spray with NAA @ 20 PPM at 10 days after flower bud initiation stage 9.23 23.1 1600 3.2 

T-8 Foliar spray with NAA @ 20 PPM at 50% flowering 9.31 23.3 1579 3.1 

T-9 T6 + T7 9.43 23.5 1720 3.4 

T-10 T6 + T7 + T8 9.45 23.7 1798 3.5 

T11- water spray at 10 days after flower bud initiation stage 9.3 23.0 1557 2.5 

T12- control 9.3 22.0 1114 2.0 

Sem+ 0.41 2.07 83.9 - 

C.D. (0.05%) NS NS 241.5 - 

 

References 

1. Arora N, Kaur Balwinder, Singh Parmial, Parmar Usha. 

Effect of IAA and cycoel on yield contributing 

parameters of chickpea (Cicer arietinum L.) Ann Agric 

Res. 1998; 19:279-81. 

2. Bihari BM. M.Sc. (Agri) Thesis, MPAU, Rahuri (M.S.), 

India, 1976. 

3. Choudhury PR, Singh IP, George B, Verma AK, Singh N 

P. Assesment of genetic diversity of pigeonpea cultivars 

using RAPD analysis. Biol Plantarum. 2008; 52:648-53. 

4. Deotale, RD, Katekhaye DS, Sote NV, Raut JS, Golliwar 

VJ. Effect of TIBA and B-nine on morpho-logical 

character of soybean. J soils Crops. 1995; 5:172-76. 

5. Fakir MSA. A study of morphophysiological selection 

criteria relaed to yield in pigeonpea. Ph.D. dissertation. 

University West Indies, Augustine, Trinidad, 1997. 

6. Ganapathy M, Baradhan G, Ramesh N. Effect of foliar 

nutrition on reproductive efficiency and grain yield of 

rice fallow pulses. Legume Res. 2008; 31:142-44. 



 

~ 1498 ~ 

International Journal of Chemical Studies 

7. Kaur R, Rajni Deol JS, Das A. Physiology of abscission 

and crop regulation in cotton-a review. Ann Agric Res. 

2013; 34:287-93. 

8. Kaur A. Physiology of assimilates partitioning in relation 

to yield improvement in pigeonpea (Cajanus cajan (L.) 

Millsp.) Ph.D. dissertation. Punjab Agricultural 

University, Ludhiana, India, 1990. 

9. Krian Kumar KA, Patil BC, Chetti MB. Effect of plant 

bio regulators on physiological components by yield in 

hybrid cotton. Indian Journal of Plant Physiology. 2005; 

10:187-90. 

10. Kumari P, Verma SK, Genotypic differences in flower 

production, shedding and yield in mungbean. J Agric Sci 

Cambridge. 1983; 99:219-23. 

11. Kuroda TK, Mahmood ST, Yanagawa K. Differences in 

flowering habit between determinate and indeterminate 

types of soybean. Plant Prod Sci. 1998; 1:18-24. 

12. Mondal MMA, Akhter MB, Rahman MA, Fakir MSA. 

Effect of foliar application of nitrogen on growth and 

yield in mungbean. Legume Res. 2011b; 34:12-16.  

13. MA Fakir, MSA Juraimi, AS Hakim MA, Islamand MM, 

Shamsuddoha ATM. Effects of flowering behaviour and 

pod maturity synchrony on yield of mungbean [Vigna 

radiate (L.) Wilczek]. Australian J Crop Sci. 2011; 

5:945-53. 

14. Nahar BS, Ikeda T. Effect of silver sheet and figaron on 

flower production, abscission of reproductive organ, 

yield and yield components in soybean. J Agron Crop 

Sci. 2002; 188:193-200. 

15. Ranjan R, Purohit SS, Prasad V. Plant Hormone: Action 

and Application. 242. Agrobios (India), Jodhpur, 

2004,242. 

16. Revathy, et al. Madras Agricultural Journal. 1997; 

84:659-992. 

17. Sharma SC, Dey SC. Response of soybean to foliar 

application of some growth regulators in combination 

with urea and potash. Soybean Genetic News Letter. 

1986; 13:71-74. 

18. Shinde AK, Jadhav BB. Influence of NAA, ethrel and 

KNO3 on leaf physiology and yield of cowpea. Ann 

Plant Physiol. 1995; 9:43-46. 

19. Szalai I. A novenyek elete II- Az eletjelensegek analizise 

a molekularis szinttol az okologiai szintig. JATE Press, 

Budapest. Sztuder H and Swierczewska M 1998 

Efficiency of foliar application for leguminous crops, 

1994. 

20. Saitoh K, Nishimura K, Kuroda T. Characteristics of 

flowering and pod set in wild and cultivated types of 

soybean. Plant Prod Sci. 2004; 7:172-77. 

21. Sharma SC, Dey SC. Soybean Genetic Newsletter. 1986; 

13:71-74. 

22. Subramanian A, Palaniappan SP. Madras Agricultural 

Journal. 1981; 90(1-3):142-145. 

23. Tekale RP, Guhey A, Agrawal K. Impact of boron, Zinc 

and IAA on growth, dry matter accumulation and sink 

potential of pigeonpea (Cajanus cajan L). Agric Sci 

Digest. 2009; 29:246-49. 

24. Tripathi DK, Kumar A, Awasthi UD. Response of bio-

regulators on flower drop, growth and yield of Pigeonpea 

(Cajanus cajan). Curr Adv Agric Sci. 2009; 1:33-34. 

25. Udhaya ND, Vimalendren L, Letha KR, Sangamithra S, 

Kalaiyarasan V. A Review on biological advantage of 

Pigeonpea intercropping influenced by different cropping 

geometries. Int J Agric Sci Res. 2015; 5:103-12. 

26. Upadhyaya RG. Response of bio-regulators on flower 

drop, fruit setting biochemical constituents and yield of 

chickpea (Cicer arietinum L.) under mild hill condition 

of H.P. Legume Research. 2002; 25:211-14. 

27. Wasike S, Okori P, Rubaihayo PR. Genetic variability 

and relatedness of the Asian and African pigeonpea as 

revealed by AFLP. African J Biotechnol. 2005; 4:1228-

33. 

28. Wiebold WJ, Ashley DA, Boerma HR. Reproductive 

abscission levels and patterns for eleven determinate 

soybean cultivars. Agron J. 1981; 73:43-46. 


