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("Abstract: A field experiment was conducted during kharif and rabi seasons of 2017-18 and 2018-19 on sandy loam sol of the Agricultural College Farm, Bapatia. The experiment )
having seven treatments i.e., T+ : 100% RDF (100-60-40 kg N-P-K ha) ; T2: 100% RDF+ Soil application of ZnSOs @ 50 kg ha'; Ts: 125% RDF+ Soil application of ZnSQOs @
50 kg ha''; Ta: 75% RDF+ Poultry manure @ 0.82 t ha'* + Soil application of ZnSOs @ 50 kg ha'; Ts: 75% RDF+ FYM @ 5.0 t ha" + Soil application of ZnSOs @ 50 kg ha; Ts:
50% RDF+ Poultry manure @1.6 t ha"+ Soil application of ZnSO4 @ 50kg ha" and T7: 50% RDF+ FYM @ 10 t ha'+ Soil application of ZnSO4 @ 50 kg ha'. The experiment was
laid out in Randomized Block Design and replicated thrice during kharif rice and in rabi each kharif treatment was sub divided into four sub treatments (St:no fertilizer, S2: 100%
RDF, Ss: 75% RDF and Ss: 50% RDF) and hence, the split plot design was adopted. Total No. of plots per each replication in the rabi was 28 (7x4= 28). Among all the kharif
treatments, T7 was recorded maximum growth parameters viz., plant height (), No. of tillers (), LAl () and SPAD reading () in rice. While in rabi, Sz: 100% RDF was recorded
maximum plant height () and No. of tillers () in ragi in both the years of study in pooled data.
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Introduction

Rice is one of the most important staple food crops in India grown over 43.9
million hectares with a total production of 99.24 million tonnes and an average
productivity of 24.94 q ha' [1]. Now a day's rice productivity is not enough to meet
the food need of every hungry mouth of this country hence, the only alterative left
is vertical increase in yield since expansion of area is not possible. In wetland rice,
conjunctive use of chemical fertilizers, organic sources for realization of yield
sustainability on long run basis. Finger millet is an important rainfed crop, due to
its resilience and ability to withstand adverse weather conditions when grown in
soils having poor water holding capacity. Finger millet can thrive well under
residual moisture and fertility in rice fallows. At present rice fallow pulse sequence
facing many problems viz., yellow mosaic virus and Visia sativa weed. In India,
finger millet is grown in the area of 1.06 m. ha with production of 1.68 m. t and
productivity of 1363 kg ha-'. In Andhra Pradesh, it is grown in the area of 0.032 m.
ha with production of 0.035 m t and productivity of 1094 kg ha-1 (Ministry of
Agriculture, Govt of India, 2018-19 [1].

Material and Methods

The present investigation was conducted at Agricultural College Farm, Bapatla. It
is located in coastal region of Krishna Agroclimatic Zone of Andhra Pradesh. It is
situated at 15°54' N latitude and 80°25' E longitude with an altitude of 5.49 meters
above the mean sea level (MSL) and about 8 km away from the Bay of Bengal
coast. The soil was sandy loam in texture, slightly alkaline in reaction, low in
organic carbon, available nitrogen and available phosphorus and medium in
available potassium.

The trial was laid out in a Randomized block design with seven treatments in
kharif rice and in rabi it was modified to split plot design and replicated thrice. The
seven freatments consisted of T+ : 100% RDF (100-60-40 kg N-P-K ha) ; Tz
100% RDF+ Soil application of ZnSOs @ 50 kg ha'; Ts: 125% RDF+ Soil
application of ZnSQs @ 50 kg ha'; Ts: 75% RDF+ Poultry manure @ 0.82 t ha-' +
Soil application of ZnSO4 @ 50 kg ha'!; Ts: 75% RDF+ FYM @ 5.0 t ha" + Soil
application of ZnSOs @ 50 kg ha'; Te: 50% RDF+ Poultry manure @1.6 t ha-+
Soil application of ZnSOs @ 50kg ha'* and T7: 50% RDF+ FYM @ 10 t ha-'+ Soil
application of ZnSOs @ 50 kg ha'. In rabi each kharif treatment divided into four
sub treatments (S+:no fertilizer, S2: 100% RDF, Ss: 75% RDF and Ss: 50% RDF)
and the design will be changed to split plot design. For plant height, five
successive plants were sampled and tagged in each plot and height, LAI, SPAD
meter reading was measured at 30, 60, 90 DAT and at harvest in rice. No. of tillers
per meter was measured randomly in each plot in rice and ragi. The data analyzed
by adopting Panse and Sukhatme (1978) [2] standard procedures.

Results and Discussion

Plant height and total no. of tillers

The data on plant height and No. of tillers per meter at different growth stages of
rice and ragi crop were presented in [Table-1 to 4]. The Application of 50 % RDF +
FYM @ 10 t ha' + ZnSOs @ 50 kg ha' recorded the highest plant height at 30
DAT, 60 DAT, 90 DAT and harvest stages of kharif rice but it was statistically on
par with T3 i.e., 125% RDF. During rabi ragi, the residual fertility and fertiliser
levels had a significant influence on the plant height in the study.
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Table-1 Plant height (cm) at different stages of kharif rice as influenced by nutrient management interventions

Treatment 2017

2018 Pooled data

. 2ot7 [ 2018 |
30 DAT| 60 DATI0 DAT 30 DAT| 60 DAT 90 DA 30 DAT | 60 DAT | 90 DA

T+:100% RDF 478 727 872 904 509 700 885 911 493 713 878 906
T2:100% RDF+ ZnSO4 @ 50 kg ha-' 502 791 935 969 525 815 913 946 513 803 24 957
Ts: 125% RDF+ ZnSOs @ 50 kg ha't 566 842 973 1011 | 619 874 992 1007 592 858 982 1009
T4 75% RDF+PM @ 0.82tha' + ZnS0s @ 50 kgha' 516 741 867 = 954 543 798 921 979 529 769 894 9656
Ts:75% RDF+ FYM @ 5.0tha' + ZnSO:@ 50 kgha' | 511 790 906 973 567 829 928 989 539 809 917 9841
Ts: 50% RDF+ PM @1.6 t ha'+ ZnSO4 @ 50kg ha! 508 739 919 950 521 790 938 993 @ 514 764 928 974
T7:50% RDF+FYM @ 10tha'+ZnSO: @ 50 kgha' 613 856 1021 1044 637 919 1026 1062 625 887 1023 1053
SEmz 275 1.8 254 186 247 298 301 182 261 240 277 184
CD (P=0.05) 82 55 78 5.6 74 89 90 54 7.8 7.2 8.3 55
CV (%) 116 52 6.1 42 98 | 841 71 4.1 107 66 6.6 4.1
Table-2 Total Number of tillers m at different stages of kharif rice as influenced by nutrient management interventions
T+:100% RDF 334 383 365 324 314 391 358 305 34 387 361 314
T2:100% RDF+ ZnS04 @ 50 kg ha-! 342 385 373 349 359 398 367 320 350 391 370 334
Ts: 125% RDF+ ZnSOs @ 50 kg ha't 374 428 304 384 394 437 392 368 384 432 393 376
Ts: 75% RDF+PM @ 0.82 tha' + ZnSOs @ 50 kg ha! 322 385 = 387 354 340 405 371 344 331 395 379 349
T5:75% RDF+ FYM @ 5.0 tha' + ZnSO.@ 50 kg ha' |~ 335 382 379 362 352 394 380 350 343 388 379 356
Te: 50% RDF+ PM @1.6 t ha'+ ZnSO. @ 50kg ha-! 352 388 380 357 366 407 381 362 359 397 381 359
T7:50% RDF+FYM @ 10tha'+ ZnSOs @ 50 kg ha' |~ 403 466 = 432 406 407 | 472 419 398 405 469 426 402
SEmz 1514 1454 1662 1513 1277 1404 1388 907 1395 1429 1525 1210
CD (P=0.05) 454 436 498 453 | 382 421 416 272 418 428 457 362
CV (%) 95 80 95 9.2 78 75 81 5.7 8.6 7.7 8.8 74
Table-3 Plant height (cm) at different stages of no till rabi ragi as influenced by nutrient management interventions
Treatment Pooled data
Residual effect of nutrient interventions imposed to kharif rice
T 482 649 841 90.8 50.9 678 868 = 933 495 66.3 85.4 920
T 487 | 648 856 925 523 696 882 = 951 505 67.2 86.9 938
Ts 498 675 858 935 527 698 873 960 512 68.6 86.5 947
Ts 494 | 668 910 96.0 534 70.1 916 970 514 68.4 91.3 9.5
Ts 502 = 701 93.0 97.9 54.0 700 950 | 990 52.1 700 94 98.4
Te 501 685 @ 945 98.8 539 719 965 | 990 52 702 955 989
T 513 710 @ 966 1022 | 562 727 990 1020 537 718 97.8 102.1
SEmz 014 07 117 1.0 0.9 0.60 1.2 038 0.52 0.65 1.18 09
CD(p=0.05) 04 22 36 31 28 2.1 37 25 1.6 2.1 36 28
CV (%) 8.2 8.9 9.6 10.2 6.0 9.7 8.6 9.3 7.1 9.3 9.1 9.7
S 438 615 818 89.9 46.8 659 834 917 453 63.7 826 90.8
S 534 | 735 | 1000 @ 1041 58.0 751 1014 1045 557 743 1007 1043
S 516 689 @ 911 96.3 55.0 710 935 | 977 533 69.95 923 97
S 498 668 876 934 530 692 = 904 @ 962 514 68 89 94.8
SEm+ 019 07 038 0.66 04 07 08 06 0.295 07 08 063
CD(p=0.05) 05 22 25 1.9 1.3 2.1 23 1.7 09 2.15 24 1.8
CV (%) 87 79 6.9 105 95 99 8.5 79 9.1 89 77 92
Interaction NS NS NS NS NS NS NS NS NS NS NS NS

Note: S1: No fertilizer; S2: 100 % RDF (30-30-20 kg NPK ha'), Sa: 75 % RDF; S: 50 % RDF

Among the fertilizer levels applied in rabi ragi, S2 (100% RDF) recorded
significantly highest plant height of ragi in the both the years of study and in
pooled data. The increase in plant height in all the growth stages in both the years
with Tr treatment might be due to 50 % chemical fertilizers which are readily
available nutrients to the plant height improvement in initial stages of crop growth
and later, applied FYM might have contributed to the slow release of nutrients
along with the chemical fertilizers which were applied as 3 split doses in the crop
growth. Integrated nutrient management practices in rice may be ascribed to the
better macro and micronutrient availability as well as improvement in the physical
condition of the soil and also the strong root system was responsible to supply
oxygenated energy for production of tillers and their growth through significant
uptake of nutrients resulting into luxurious vegetative growth which in turn
increase the plant height and total fillers in rice and ragi. These results are
conformity with the, Kichu et al., (2016) [3], Masebo and Menabo (2016) [4], Singh
etal,, (2016) [5], Kumar et al. (2017a) [6], Singh and Singh, (2018) [7].

Leaf Area Index

Data on LAl presented in [Table-6]. LAl was increases as growth advances and
reaches a maximum at around heading. After heading, however, LAl declines as
the lower leaves die but it is more than initial stages of crop growth but lower than
at heading stage. Significantly highest LAl was recorded with Ts i.e. 125% RDF +
ZnS0s @ 50 kg ha'* during all the growth stages from 30 DAT to 90 DAT over the
rest of the treatments. However, at the harvesting stage, LAl values irrespective of
the treatments statistically remained on par with each other during both the years
of study. Highest LAl'in T3 is might be due to sufficient availability of N through
chemical fertilizers which helps in vigorous growth of leaves and foliage. Since a
greater number of leaves with expanded leaf blades are produced, hence LAl also
increased. In the present study also a greater number of leaves were recorded
with the Ts treatment hence, leaf area index was also higher in this treatment.
These present results are in agreement with the findings of Geetha and
Balasubramaniyan, (2016) [8] and Premalatha and Angadi (2017) [9].
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Table-4 Total no. of tillers per m2 at different stages of no till rabi ragi as influenced by nutrient management interventions
2018-19

o078 ] | Pooleddata |
30 DAS] 60 DA 90 DAS 30DAS | 60 DAS | 90 DAS] Harvest | 30 DAS | 60 DAS | 90 DAS

Treatment 2017-18

Pooled data

Residual effect of nutrient interventions imposed to kharif rice

T 533 | 58.1 56.4 552 54.1 59.1 580 570 537 58.6 57.2 56.1
T2 53.6 585 57.3 55.9 554 60.6 58.7 57.5 545 59.5 57.7 56.7
Ts 53.9 59.8 57.9 56.4 55.1 614 59.4 57.9 545 60.6 58.6 571
T, 554 = 604 @ 584 57.0 52.7 620 = 596 = 585 54.0 56.5 59.0 57.7
Ts 57.0 63.5 61.5 60.5 585 65.5 63.2 61.6 57.7 64.5 62.3 61.0
Te 55.9 62.1 60.3 58.7 57.3 64.3 62.3 60.2 56.6 63.2 61.3 594
Tz 58.5 65.5 63.4 61.9 60.5 66.7 65.0 61.2 59.5 66.1 62.8 61.5
SEm + 0.54 0.76 0.56 0.60 1.89 0.67 0.52 0.60 1.21 0.7 0.54 0.60
CD (p=0.05) 16 23 1.7 1.8 58 2.1 1.6 1.8 37 22 1.6 1.8
CV (%) 8.0 9.2 6.2 8.6 8.1 8.3 5.8 7.9 8.0 8.7 6.0 8.2
Fertilizer doses applied to ragi
St 52.8 57.9 56.3 55.0 519 59.3 58.3 56.5 523 58.6 57.8 55.7
S2 60.2 66.7 64.4 63.1 61.0 68.3 65.8 63.1 60.6 67.5 65.1 63.1
Ss 54.8 60.7 59.0 57.7 56.2 62.5 60.5 59.3 55.5 61.6 59.7 58.5
Sy 53.7 59.3 575 56.5 55.5 61.1 59.1 571.7 546 60.2 58.3 578
SEmz 066 056 061 0.75 1.30 060 062 072 0.98 0.58 061 073
CD(p=0.05) 1.9 1.6 1.7 2.1 37 1.7 1.7 2.1 28 1.6 1.7 2.1
CV (%) 76 8.7 94 59 10.6 10.5 125 11.1 9.1 96 10.9 85
Interaction NS NS NS NS NS NS NS NS NS NS NS NS
Note: St No fertilizer; Sz: 100 % RDF (30-30-20 kg NPK ha'), Sz: 75 % RDF; S: 50 % RDF
Table-5 LAl at different stages of kharif rice as influenced by nutrient management interventions
T+:100% RDF 173 349 420 353 183 | 369 430 3.20 1.78 359 425 336
T2:100% RDF+ ZnS04 @ 50 kg ha-' 180 355 430 367 200 383 440 357 1.90 3.75 435 362
Ts: 125% RDF+ ZnSOs @ 50 kg ha't 223 407 463 370 | 260 427 487 373 24 417 475 37
Ty 75% RDF+PM @ 0.82tha' +ZnSOs @ 50 kg ha' 122 306 410 315 150 330 393 3.3 1.36 3.18 401 3.09
Ts:75% RDF+ FYM @ 5.0 tha' + ZnSOs@ 50 kg ha' 140 337 393  3.20 163 | 350 423 327 1.51 343 408 323
Te: 50% RDF+ PM @1.6 t ha'+ ZnSO4 @ 50kg ha" 137 300 380 323 137 | 343 407 310 1.37 3.21 393 3.16
T7:50% RDF+ FYM @ 10 tha'+ ZnSO: @ 50 kgha' 157 = 340 417 340 173 | 360 430 350 1.65 350 423 345
SEmz 015 016 010 030 016 008 013 047 = 015 0.2 011 023
CD (P=0.05) 04 05 0.3 NS 0.5 0.3 04 05 0.45 04 0.3 0.7
CV (%) 122 110 54 10.1 04 55 70 118 113 82 6.2 10.9
Table-6 SPAD meter reading at different stages of kharif rice as influenced by nutrient management interventions
Treatment 2017 2018
T+:100% RDF 301 310 2923 312 320 2867 306 315 28.95
T2:100% RDF+ ZnS04 @ 50 kg ha-! 315 322 2927 331 333 2943 323 327 2935
Ts: 125% RDF+ ZnSO4 @ 50 kg ha'! 352 386 3240 366 398 3292 359 39.2 32.66
T 75% RDF+PM @ 0.82tha' + ZnSOs @ 50 kgha! 311 305 = 2910 324 316 2927 317 310 29.18
T5:75% RDF+ FYM @ 5.0 t ha + ZnSO4 @ 50 kg ha'! 309 313 2020 325 324 2963 317 318 29.41
Te: 50% RDF+ PM @1.6 t ha'+ ZnSO. @ 50kg ha' 305 312 2900 318 330 2950 311 32.1 2925
T7:50% RDF+ FYM @ 10 t ha'+ ZnSO4 @ 50 kg ha! 326 323 2950 334 343 30.10 33.0 33.3 29.80
SEmz 083 141 090 097 109  1.14 0.90 1.25 1.02
CD (P=0.05) 25 42 NS 29 32 NS 27 37 NS
CV (%) 5.8 9.6 6.8 6.6 71 8.5 6.2 8.3 75
SPAD Meter Reading meter was recorded with the application of 50 % RDF + FYM 10 t ha-! along with

Data pertaining to chlorophyll content (SPAD reading) in leaves is presented in
[Table-7]. Significantly highest chlorophyll content in leaves were recorded with
125% RDF along with 50 kg ZnSO4 ha'* (35.2 and 38.6) in 30, 60 DAT followed by
50 % RDF + FYM @ 10 t ha"'+ ZnSOs @ 50 kg ha! (32.6 and 32.3). However, at
90 DAT the SPAD meter readings irrespective of treatments remained statistically
on par with each other in both the years. In Samba mahsuri cultivar at 90 DAT
means the crop at an age of 120 days (including nursery period) at this stage,
crop is going to be harvested with in another 15-20 days so leaf chlorophyll
content was decreased. The maximum chlorophyll content in leaf in T treatment
might be due to inorganic fertilizer nitrogen which inturn improved the chlorophyll
content in the leaf by improving nutrient uptake by the plant. These results are
inconformity with the findings of Siavoshi and Laware (2013){10] and Prakash and
Mahajan (2016) [11].

Conclusion
Overall, it can be concluded that the highest plant height, total No. of tillers per

50 kg zinc sulphate per hectare as soil application on rice whereas in LAl and
SPAD reading highestin 125% RDF + ZnSO4 @ 50 kg ha-' and in rabi no till ragi,
50 % RDF + FYM 10 t ha'' along with 50 kg zinc sulphate per hectare as soil
application recorded maximum plant height and total No. of tillers per meter as
residual effect and in fertilizer levels, 100 % RDF recoded significantly highest
plant height and total No. of tillers per meter.
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