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Abstract 

Paddy is a predominant kharif crop of Tarai region of Uttar Pradesh which plays a major role in 

augmenting the income of small and marginal farmers of tarai region of Uttar Pradesh. One of the 

major constraints of low productivity of paddy is non-adoption of improved package of practices. In 

this view, a study was carried out at Krishi Vigyan Kendra, Kushinagar farm during the kharif season 

2015-16 with ten high yielding varieties of paddy under three categories, scented fine category viz. 

HUBR-10-9(V3), HUBR-2-1(V1), HUR-4-3(V7), P-1121(V10), P-1612(V6), fine category viz. BPT-

5204(V8), HUR-36(V5), HUR-3022(V2) and coarse category viz. P-44(V9), Saryu-52(V4). The 

experiment was laid out in Randomized Complete Block Design with three replications. The 

observation were recorded on growth attributing traits viz. plant height (cm), number of tillers per 

sq.mt., leaf area index and dry matter of plant (g per sqm.) and yield attributing traits viz. Number of 

panicles per plant, panicle length (cm), number of grains per panicle, number of fertile grains per 

panicle, grain yield (q/ha), straw yield (q/ha) and grain: straw ratio. Good agricultural practices (GAP) 

were applied to raise healthy paddy crop. Maximum grain yield was recorded under V4 (59.5 q/ha) 

which was statistically at par with V3 (57.5 q/ha), V7 (55 q/ha), V9 (59.33 q/ha) and significantly 

superior than rest other varieties, while under scented group V3 recorded highest yield (57.5 q/ha) and 

under fine rice group V7 recorded highest yield (55 q/ha) both V3 and V7 are at par with V4. Maximum 

straw yield was recorded under V9 (70.5 q/ha) which was statistically at par with V3 (70.2 q/ha), V4 (70 

q/ha), V7 (65 q/ha) and significantly superior than rest other varieties. Grain: straw ratio was maximum 

recorded under V4, V7 and V9 (0.85) which was statistically at par with rest other varieties. Although 

Saryu-52 is predominant paddy variety in this region and its yield was found maximum but it is closely 

related to P-44 (under coarse grain category). So it can be replaced by P-44. Under fine category BPT-

5204 is predominant paddy variety in this region but its yield is poor and badly affected by draught and 

diseases, so under fine category it could be replace by HUR-3022 and under scented group HUBR-10-9 

could be promoted in this region. 

 
Keywords: Paddy, growth attributes, yield, Tarai region 

 

Introduction 

Paddy is one of the major food grains of India. India is regarded as the world's largest 

producers of brown and white rice thereby accounting for 20% of the whole world’s rice 

production. It occupies about 23.3% of gross cropped area of country. It plays a vital role in 

national food security. Rice contributes of about 43% of total food grain production and 46% 

of total cereal production of country [19]. 

Paddy is a tropical plant, it flourishes comfortably in hot and humid climate. It is 

fundamentally a kharif crop in India. It demands temperature of around 25 degree Celsius 

and above and rainfall of more than 100cm. Paddy is also grown through irrigation in those 

areas that receives comparatively less rainfall. In India, states located in the Eastern and 

Southern parts cultivate the majority of rice. West Bengal is the leading rice producer in 

India which is followed by Uttar Pradesh, Telangana, Andhra, Punjab, Orissa, Bihar, 

Chhattisgarh, Tamil Nadu, Assam and Haryana. 

Paddy is the major crop in Uttar Pradesh and is grown in about 5.81mha and production 

13.27mt, which comprises of 11.75% of total paddy in India [6]. There are numerous number 

of paddy varieties which are developed considering the needs of the crop to grow in the 

possible manner. Various draught resistant varieties are also developed and needs less water 
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and grows faster as compared with other rice varieties. With 

this brief overview, the present study was taken up to 

compare the growth and yield attributes of different paddy 

cultivars in tarai region of Uttar Pradesh. 

 

Materials and Methods 

The present investigation consisting of 10varieties of paddy 

under three categories, scented fine category viz. HUBR-10-

9, HUBR-2-1, HUR-4-3, P-1121, P-1612, fine category viz. 

BPT-5204, HUR-36, HUR-3022 and coarse category viz. P-

44, Saryu-52was carried out during kharif season 2015-16. 

The experiment was laid out in Randomized Complete 

Block Design with three replications. The climate of 

Kushinagar is of sub-tropical and semi-arid type with hot 

and humid summer and cold winter and falls under the agro-

climatic zone-IV and north eastern plains sub zone of Uttar 

Pradesh. Weather conditions prevailing during both rice 

growing seasons were different. The soil of experimental 

field was loam. All the recommended agronomic practices 

were followed for paddy cultivation. Sowing of paddy in 

nursery for transplanting of all 10 varieties was done on 

same date. 2-3 healthy seedlings of 21-days old were 

transplanted/hill at a spacing of 20cm × 15cm. Full dose of 

phosphorus and potash was applied at the time of 

transplanting and rest half dose of Nitrogen was applied in 

two splits i.e. at 21 days after transplanting and at flowering 

stage. Irrigation was done regularly as per requirement. At 

the growth stage, observations were recorded for plant 

height, no. of tillers per meter square, LAI and dry matter of 

plant per meter square at 30 days after transplanting, 60 

days after transplanting, 90 days after transplanting and at 

harvest. Observation on yield attributes viz. no. of panicles 

per plant, panicle length, total no. of grains per panicle, no. 

of fertile grains per panicle, grain yield, straw yield and 

grain: straw ratio were recorded at harvest. For the 

observation one square meter area was taken from each 

replication.  

 

Results 

Results of growth attributes of paddy were shown in Table 

No. 1. These results showed that at harvest maximum plant 

height was recorded under V5 (128.50cm) which was 

statistically at par with V6 (120.3) and significantly superior 

than rest of the varieties. Number of tillers per metre square 

was found maximum in V2 (321) which was statistically at 

par with V1 (306), V3 (315), V5 (311), V10 (320) and 

significantly superior than rest other varieties. At harvest 

Leaf Area Index (LAI) was recorded maximum in V4 (2.84) 

which were statistically at par with rest other varieties. Dry 

matter of plants (m2) square was recorded maximum in V4 

(1425gm) which was statistically at par with V3 (1397gm) 

and V9 (1420 gm), significantly superior than rest varieties. 

Results of yield attributes were shown in Table No. 2. These 

results showed that maximum panicle per plant was 

observed in V10 (12.45) which was statistically at par with 

V2 (11.5), V3 (11.1), V4 (12.07), V5 (11.7), V6 (11), V7 (12), 

V8 (12.1), V9 (12.25) and significantly superior than V1 

(10.4). Panicle length was recorded maximum in V6 

(30.6cm) which was statistically at par with V1 (27.06cm), 

V2 (26.99cm), V3 (28.82 cm), V4 (28.75cm), V10 (27.5cm) 

and significantly superior than rest other varieties. 

Maximum number of grains per panicle and number of 

fertile grains per panicle was recorded under V5 (294) and 

(272.6) respectively, which was statistically significant 

superior than rest other varieties. Maximum grain yield was 

recorded under V4 (59.5 q/ha) which was statistically at par 

with V3 (57.5 q/ha), V7 (55 q/ha), V9 (59.33 q/ha) and 

significantly superior than rest other varieties, while under 

scented group V3 recorded highest yield (57.5 q/ha) and 

under find rise group V7 recorded highest yield (55 q/ha) 

both V3 and V7 are at par with V4. Maximum straw yield 

was recorded under V9 (70.5 q/ha) which was statistically at 

par with V3 (70.2 q/ha), V4 (70 q/ha), V7 (65 q/ha) and 

significantly superior than rest other varieties. Grain: straw 

ratio was maximum recorded under V4, V7 and V9 (0.85) 

which was statistically at par with rest other varieties. 

 

Discussion 
The growth attributes viz. plant height, number of tillers per 

meter square, leaf area index, dry matter of plant per meter 

square etc. is a function of interaction between genotype and 

environment. There is existence of great genetic variability 

among crop plants to respond to their environment that 

affect the plant growth and quality. Different cultivars have 

different nutrient uptake, translocation and assimilation that 

make one superior to another and make it more nutrient 

efficient [9]. For better growth and development of the crop 

optimum nutrient level is also very important [2]. In our 

present study there was a significant difference in plant 

height of rice varieties at the NPK level (120:60:40 kg/ha) 

(Table-1). This might be due to genetic character [1]. The 

difference in growth attributes indicate that all rice varieties 

respond differently to the applied nutrient such as nutrient 

uptake and nutrient use efficiency. The similar finding was 

reported [8] by using 64 different genotypes of rice they 

found that different genotypes demonstrated significant and 

consistent difference for nitrogen uptake and the synthesis 

of crude protein. Similarly researchers [16] studied dry matter 

accumulation and the nutrient uptake in a study using six 

different rice hybrids. Maximum number of tillers per metre 

square was found in V2 it might be also due to genetic 

makeup [5, 20]. The optimum level of fertilizer significantly 

affect the plant height and tiller per hill. At all stages of 

growth V4 produced hire drive matter than other varieties. 

This may be attributed to the comparatively more number of 

tillers and finally yield per unit area in the said variety [10]. 

The application of fertilizer having more nitrogen results 

into increased tillering. Leaf area index in the varieties may 

also be responsible for dry matter production [18]. Few 

researchers reported that higher is the LAI, higher will be 

dry matter production [23]. Difference in the rate of DM 

production among cultivars depends to the large extent on 

inheritable characteristics of the structure and function of 

the organs involved in the photosynthesis [20]. LAI of V4 

was recorded maximum. LAI is a function of number of 

shoots per unit area, length, width and number of leaves and 

these maintain varieties recorded higher value of the set 

character. Therefore it has higher LAI as compared to rest 

other varieties. Similar finding was also observed by earlier 

researchers [7]. The bio-fertilization of rice starting from 

symbiotic microorganism increase growth parameters and 

that the number of leaves of the paddy. Good number of 

tillers results good number of panicles in rice plant, which is 

a significant component of yield, which occurs during the 

vegetative stage influenced by various factors [11, 13]. Water 

stress during tillering reduce the number of tillers and 

finally the number of panicles [12, 17]. Among the varieties all 

the yield attributes differed with each other this might be 
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due to difference in genetic makeup among the varieties. 

The grain in the rice is a product of number of panicles per 

unit area, total number of speculates panicles, fertile 

speculates panicles and test weight [24]. Though the number 

of panicles in the rice is mainly influenced by genetic 

makeup but it is also influenced by external factor such as 

optimum level of fertilizer [15, 16]. Panicles length is also 

increased buy optimum level of fertilizer although it is 

mainly governed by genetic makeup [15, 21]. Though number 

of total grains and fertile grains per panicle is directly 

related with genetic character but it also affected by other 

factor such as optimum level of fertilizer water stress etc. 

Increase in number of total grains and fertile grains per 

panicles maybe due to better nutrition of panicle primordia 

which results higher number of total and fertile grains per 

panicle [5]. The average yield of variety Saryu-52 with 

recommended dose of fertilizer yielded 59.5 q of paddy 

grain per hectare was maximum, which was at par with the 

variety HUBR-10-9 (57.5 q/ha), HUR-4-3 (55 q/ha) and P-

44 (59.33 q/ha) and significantly superior than other 

varieties. This result could be explained by the reason that 

varieties Saryu-52 had more filled grains than rest other 

varieties, so that yielded better than rest other varieties. 

Similar findings were reported by various researchers [18, 22]. 

Among at par varieties main reason of lower yield may be 

due to higher percentage of empty grains. Straw yield was 

recorded maximum in variety P-44 (70.5 q/ha) which was at 

par with variety HUR-10-9, Saryu-52, HUR-4-3 and 

significantly superior than rest other varieties at 

recommended level of fertilizer. This increase was perhaps 

due to more number of tillers per metre square, height of 

plant and panicle length, which finally contributed to straw 

yield.[4, 14]Straw yield is also directly linked with the genetic 

makeup of varieties. The ultimate partitioning of dry matter 

among final yield and vegetative part is indicated by grain: 

straw ratio. The maximum grain: straw ratio that is 0.85 was 

recorded under Saryu-52, HUR-4-3 and P-44 which was 

significantly at par with rest other varieties. This may be due 

to genetic makeup of varieties. 

 

Conclusion  

The grain yield of P-44 was found maximum followed by 

Saryu-52 which is a predominant paddy cultivar in the tarai 

region. Therefore, P-44 could be used as an alternative to 

Saryu-52paddy cultivar in the region. 

 
Table 1: Growth attributes of Paddy at 30, 60, 90 DAT and at harvest 

 

Variety 

Plant Height (cm) No. of Tillers/M2 Leaf area index Dry matter of Plant (gm/M2) 

30 

DAT 
60 DAT 90 DAT At Harvest 

30 

DAT 

60 

DAT 

90 

DAT 

At 

Harvest 

30 

DAT 

60 

DAT 

90 

DAT 

At 

Harvest 

30 

DAT 

60 

DAT 

90 

DAT 

At 

Harvest 

HUBR-2-1 (V1) 67.00 87.00 108.40 108.90 307.00 335.00 310.00 306.00 1.70 2.71 3.55 2.73 205.00 720.00 950.00 1200.00 

HUR-3022 (V2) 63.00 84.00 103.00 103.30 323.00 352.00 326.00 321.00 1.64 2.58 3.45 2.64 193.00 674.00 955.00 1215.00 

HUBR-10-9 (V3) 65.00 85.00 105.43 105.70 317.00 346.00 286.67 315.00 1.76 2.73 3.62 2.77 217.00 778.00 1095.00 1397.00 

Sarju-52 (V4) 69.00 90.00 112.30 112.90 280.00 317.00 292.00 287.00 1.90 2.85 3.74 2.84 222.00 790.00 1125.00 1425.00 

HUR-36 (V5) 75.00 99.80 128.10 128.50 314.00 341.00 316.00 311.00 1.69 2.69 3.59 2.69 188.00 657.00 916.00 1166.00 

P-1612 (V6) 72.00 93.90 119.70 120.30 295.00 320.00 296.00 305.33 1.59 2.56 3.35 2.54 159.00 570.00 796.00 1034.33 

HUR-4-3 (V7) 54.80 71.70 83.30 87.70 293.00 322.00 295.00 290.00 1.68 2.65 3.51 2.70 209.00 742.00 1048.00 1320.00 

BPT-5204 (V8) 56.60 73.20 89.00 89.40 292.00 321.00 295.00 289.00 1.82 2.81 3.68 2.71 169.00 605.00 859.00 1078.00 

P-44 (V9) 61.00 81.10 96.30 96.30 296.00 323.00 297.00 292.00 1.85 2.88 3.76 2.79 218.00 779.00 1113.00 1420.00 

P-1121(V10) 71.90 93.80 119.70 119.10 318.00 353.00 326.00 320.00 1.61 2.59 3.39 2.59 198.00 701.00 983.00 1238.00 

S. Em± 2.94 3.42 3.18 3.16 6.52 5.96 7.61 5.58 0.14 0.15 0.16 0.15 6.05 8.47 10.30 10.09 

CD (P=0.05) 8.76 10.17 9.45 9.41 19.36 17.72 22.63 16.57 0.41 0.44 0.47 0.44 17.98 25.18 30.60 30.00 

 

Table 2: Yield attributes of Paddy. 
 

Variety 
No. of 

Panicles /pt. 
Panicle length (cm) No. of grains/ Panicle No. of fertile grains/ Panicle 

Grain yield 

(q/ha) 

Straw yield 

(q/ha.) 

Grain: 

straw 

HUBR-2-1 (V1) 10.40 27.06 244.60 218.40 49.00 60.10 0.82 

HUR-3022 (V2) 11.50 26.99 188.60 176.00 50.00 60.50 0.83 

HUBR-10-9 (V3) 11.10 28.82 208.10 199.00 57.50 70.20 0.82 

Sarju-52 (V4) 12.07 28.75 210.80 172.87 59.50 70.00 0.85 

HUR-36 (V5) 11.70 24.80 294.00 272.60 47.50 58.50 0.81 

P-1612 (V6) 11.00 30.60 242.80 208.40 40.00 50.67 0.78 

HUR-4-3 (V7) 12.00 24.11 210.30 196.20 55.00 65.00 0.85 

BPT-5204 (V8) 12.10 25.19 217.50 211.90 43.00 55.00 0.78 

P-44 (V9) 12.25 24.73 201.63 193.80 59.33 70.50 0.85 

P-1121(V10) 12.45 27.50 225.70 209.60 50.00 62.50 0.80 

S.Em± 0.77 1.74 4.30 4.45 1.78 2.42 0.05 

CD (P= 0.05) 2.28 5.18 12.77 13.11 5.30 7.18 0.15 

 

References 

1. Bali AS, Sidique M, Ganai BA, Khan HU, Singh KN. 

response of rice (Oryza sativa) genotype of nitrogen 

level under transplanted condition in Kashmir valley. 

Indian J Agron. 1995; 40(1):35.37.  

2. Bastia DK. Effect of integrated nutrient supply in yield 

of rice (Oryza sativa) and fertility. Madras agricultural 

Journal. 2002; 89:383-385. 

3. Bhattacharya P, Jain RK. Phosphorous Solublizing bio 

fertilizer in the whirlpool of rock phosphate-challenger 

and opportunities. Fertility news. 2000; 45:45051. 

4. Dedatta SK. Principles and practices of rice production. 

John Wiley and sons, New York, 1981, 618. 

5. Deshmukh MR, Shukla RK, Rajput RP, Prasad VK, 

Tiwari KL. Response of early rice verities to levels of 

fertility. Ind. JOUS. Agro. 1988; 33(1):10-13. 

https://www.biochemjournal.com/


 

~ 1870 ~ 

International Journal of Advanced Biochemistry Research  https://www.biochemjournal.com    

 

6. Directorate of Economics & Statistics, DAC & FW,. 

Fourth Advance Estimates, 76, 2018. 

7. Ghosh Sahi BN, Suri HK, Haque MS, Saron S. Effect 

of leaf area index and spacing on the productivity of 

Pankaj. Int. Rice Res. Newsletter. 1979; 4(1):22. 

8. Janki P, Thiyagarajan TM. Genotypic variation on 

nitrogen absorpson efficiency in transplanted rice: 

effect of season. Madras Agricultural Journal. 2002; 

89:371-377. 

9. Jayachandran M, Gopal NO, Marimuthu R. 

Performance of hybrid rice under different levels of 

nitrogen in combination with growth regulators. Madras 

agricultural Journal. 2002; 89:462-465. 

10. Khalil MFM, Chaudhary H, Abid. Effect of different 

levels of NPK on yield and quality of rice cv. Ir-6. 

Journal of research. 2003; 14:11-15. 

11. Lacharme M. {Fascicule2} le plant de riz: donna 

morphologique et cycle de la plante. Memento 

technique de riziculture, 2001, 22. 

12. Moahamed D. Analise du fonctionnement d’ une 

parcelled de rizirrigue-sur-sol alcalin. Montpellier, 

2005, 176. 

13. Oladele S, Awodum M. Response of low land rice to 

bio-fertilizers inoculation and their effect on growth and 

yield in South-Western Nigeria. J Agri. Environ. Sci. 

2014; 3:371-390. 

14. Patel ZG, Patel CL, Patel RB, Nail AG, Patel IG. 

Response of rice varieties to moderate and higher levels 

of nitrogen under tune practices. Gujrat Agril. Univ. 

Res. J. 1986; (2):4-7. 

15. Rammohan J, Chandrashekharan B, Subramanium M, 

Poonguzhalan R, Mohan R. Influence of nitrogen on 

growth and yield of rice in the coastal saline soil of 

Karaikal region. Oryza. 2000; 37(1):89-91. 

16. Rao KS, Moorthy BTS. A note on some management 

practices to increase rice yield in wet season. Oryza. 

1996; 36(4):394-395. 

17. Saidou A, Gnakpenou KD, Balogoun I, Hounnahin SR, 

Kindomihou MV. Effect de I’ ureeet du NPK 15-15-15 

perles et super granules sur la productive des varieties 

de riz IR841 et NERICA-L 14 en zone de bas-fond au 

Sud-Benin. J Appl. Biosci. 2014; 77:6575-6589. 

18. Sanogo S, Camera M, Zouzou M, Keli Z, Messoum F, 

Sekou A. Effect de la fertilization mineral sur des 

varieties ameliorees de rizaen condition irriguee a 

Giagnoa, J Appl. Bio. Sci. 2010; 35:2235-2243. 

19. Sharma N, Murty NS, Mall P, Bhardwaj SB. An 

analysis on the yield and yield contributing characters 

of rice in tarai region of Uttarakhand. International 

Journal of Chemical Studies. 2018; 6(3):42-47. 

20. Sheela KR, Alexander VT. Performance of rain fed rice 

as influenced by varieties and nutrient levels. Indian J 

Agron. 1995; 40(3):407-411. 

21. Singh VB, Rathi KS, Shivay YS, Singh R. Effect of 

FYM and NPK Fertilizers on yields attributes, yield and 

economics of rice in the field after nursery. Ann. Of Ag. 

Res. 1998; 19(1):22-25. 

22. Suh C, Malla D, Woin N, Mbong, Djomosh G. 

Fertilizer management for productivity of upland rain-

fed rice (Oryza sativa L.) in the western Highlands of 

Cameroon. Abstract in innovative bioscience for a 

sustainable and comparative agriculture. 22th: 22nd 

Annual conference Cameroon Bioscience Society, 

2015. 

23. Tanaka A, Novasevo S, Gareia CV, Parvo FT, Ranivroz 

E. Growth habit of rice plant in the tropics and its effect 

on nitrogen response, growth habit and nutrient uptake. 

Tech. Bull., 3 IRRI, Los-Bagos, lanquna, Phillipines, 

1964, 1-28. 

24. Thakur RB. Effect of split application of nitrogen on 

growth, yield and nitrogen uptake in upland rice. Indian 

J Aron. 1990; 38(2):191-194. 

 

 

https://www.biochemjournal.com/

