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Abstract: A field experiment was conducted to study the effect of agro-input management practices on yield of
linseed (Linum usitatissimum L.) at the Instructional cum Research Farm, Indira Gandhi Krishi Vishwavidyalaya,
Raipur, (C.G.) during Rabi 2015-16. Different agro input management practices had significant (P=0.05) effect on
growth, yield attributes and yield of linseed. However, seed rates did not give significant influence on seed yield.
Whereas, application of RDF + FYM placement in rows @ 5 t ha-1 (N3) recorded significantly (P=0.05) higher
growth parameters viz. plant height (88.44 cm), primary branches plant-1 (3.83), secondary branches plant-1
(23.39), dry matter accumulation (6.76 g plant-1) and yield attributes viz. capsules plant-1 (30.86), seeds capsule-1
(7.63), seeds plant-1 (235.32), seed yield (2100 kg ha-1) and stover yield (4885 kg ha-1). In case of foliar spray,
application of 2 % urea at 15, 40, 65 and 90 DAS (F3) gave significantly higher growth parameters viz. plant height
(88.37 cm), primary branches plant-1(3.82), secondary branches plant™®(23.68), dry matter accumulation (6.59 g
plant?) and vyield attributes viz. capsules plant’(31.74), seeds capsule™(7.63), seeds plant™ (241.38), seed vyield
(2089 kg ha™) and stover yield (4772 kg ha™). Interaction among seed rate 30 kg ha™ (S,) X RDF 60:30:30 N: P: K
kg ha™* (N,) with foliar application of 2 % urea at 15, 40, 65 and 90 DAS (F3) (S. XN1X Fs) recorded the highest bene-
fit-cost ratio (4.39). Line placement of FYM was better than broadcasting in terms of seed yield; and foliar application
of urea was economical than Nitrobenzene.
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INTRODUCTION scarcity of basic agro-inputs like improved seedtilf
izers etc. Among the agro-techniques, judicioudiapp
cation of seed rates, nutrients, particularly ttegen,
phosphorus and potash play the important rolerer i
creasing linseed productivity (Singd al., 2013).
There is a need to improve nutrient supply system i
terms of integrated nutrient management involvimg t
use of chemical fertilizers in conjunction with itol
application of nutrients to the plants has beercass:
fully used in correction of nutrient deficiency, dan
equickly counter a mineral unbalance that would hithi
plant metabolism. Nitrobenzene is a combination of
nitrogen and plants growth regulators that act as a
plant energizer, flowering stimulant and yield beos
(Aziz and Miah, 2009). Therefore, it is necessary t
quantify the judicious agro input for optimizatiarf
linseed(L.usitatissimum L.) productivity with sustain-
able manner.

Linseed (Linumusitatissmum L.) is highly nutritious,
unique (best herbal source of omega-3 fatty acdsl)
emerging among oilseeds for its technical gradeveg
table oil and good quality fibre producing abilit4t
present, the demand and supply of edible oil i948.
and 10.08 million tons, respectively. The gap in
demand and supply is about 47 % 8.86 million tons
being filled by import of edible oil (Anonymous,
2015). ISOR (2015) has projected the demand for th
year 2020 and 2050 is 14.57 and 24.10 kg Year
spectively. Chhattisgarh is one of the importamsédied
growing state of India, where it is cultivated inoait
0.026 million hectare area with a production of10.0
million tones but its productivity is low in Chhisgarh
(423 kg hd) and national (498 kg Hi compared to
global (877 kg hd) productivity (Anonymous, 2015).
Chhattisgarh having third highest yield gap between

improved technology and farmer’s practice in iregh  MATERIALSAND METHODS
condition is found after Uttar Pradesh and Himachal
Pradesh (Singkt al., 2015). The major reason for low
productivity of linseed may be due to adoption of
primitive sowing method likéJtera and farmers hav-
ing poor knowledge with regards to INM and perpktua

Study area: The field experiment was conducted dur-
ing Rabi season of 2015-16 at the Instructionah
Research Farm, Indira Gandhi Krishi Vishwavidya-
laya, Raipur (2%'N latitude, 81235 E longitude and
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Table 2. Correlation coefficients of seed yield of linseedwith respect to growth parameter and yieldlaites.

SY PH NPB NSB DMAP NCPP NSPC NSPP TSW
SY 1.000** 0.998** 0.942* 0.982** 0.971* 0.933** 0.950** 0.930** 0.927**
PH 1.000** 0.932** 0.977** 0.958** 0.923** 0.933** 0.921** 0.909**
NPB 1.000** 0.970** 0.936** 0.903** 0.962** 0.898** 0.902**
NSB 1.000** 0.963** 0.962** 0.970** 0.958** 0.944**
DMAP 1.000** 0.953** 0.970** 0.952** 0.974**
NCPP 1.000** 0.952** 0.999** 0.985**
NSPC 1.000** 0.946** 0.971*
NSPP 1.000** 0.983**
TSW 1.000**

Where: SY= Seed vyield; PH= Plant height; NPB= NoPdfmary branches per plant; NSB= No. of secondaanthes per
plant; DMAP= Dry matter accumulation per plant; NGPNo. of capsules per plant; NSPC= No. of seedsagesules; NSPP=
No. of seeds per plant; TSW= Thousand seed weighit ¢* indicates significant at 5 % and 1 % probability level respectively

RESULTSAND DISCUSSION crease the yield by considerable ratio with bedteal-

. N . ity. The application of 2 % urea at 15, 40, 65 &dd
Fﬁr;géh, yf;eld at;njnpu'::jng lqharacters ?ndfy|elq of . DAS (F;) recorded significantly highest plant height
Inseed. The seed yield, ultimate resu.t ot various In- (88.37cm), primary branches plan{3.82), secondary
teracting growth, development and yield contribgtin ranch plant (23.68), dry matter accumulation g plant
character. The data shown in Table 1 and Fig. 1 andb1 (6.59) capsules,plaiht (31.74), seeds capsile
Fig. 2 revealed that growth, yield attributing at@ter 7 63y seeds plant(241.38), test weight (7.32) and-
and_yleld were significantly (I_D:O.OS) affected doe eed yield (2089 kg Ha Whereas, application of wa-
nutrient management and foliar spray. Between see er spray () gave the lowest seed yield (1806 kg ha
rates, no significant difference was observed onl)' However, plant height at harvest, dry matteruacc
growth, and yield of linseed. Among nutrient manage mulation at,harvest, capsules plént;eeds capsue

ment, the application of recommended dose of fertil - :
. : - and seeds plahtvas found at par with the same treat-
izer (RDF) + FYM placement in rows @ 5 t¥als) ment. Physiological activities like chlorophyll dent

gave significa_ntly plant height (88.44 cm), p”f“afy and total photosynthetic pigments in leaves wege si

bzrgnzcghesd plaiit (3.83), S(chndary rfrgncg plant nificantly (P=0.05) increased with increasing riteo

( I' )i _r{y gnoaggr accudmu atlo_glg 23 .7 d) C?P' level. Foliar nutrient application of urea remarkab

?uze; pSZn (30. ).’ shee 33caps dg. Zj S?‘T ds ZF)RaIg improved growth traits of linseediumusitatissimum
(235.32), test weight (7.34) and seed yield (29 L.) crop and similar results was also obtained by E

-1 . -
Pa ). However, _plant height at h_arvest, capsules plant Kady et al. (2010) in sunflowerHelianthusannus L.)
, seeds capsufand seeds plantvas found at par crop at Egypt

with the same treatment. The lowest seed yield WaSorrelation analvsis: ; "

) o A ) ysis. The correlation coefficients of
recor_ded with apphcatlor_\ Of_ RDF (1794kg™halt is seed yield with plant height (0.998), number of pri
possm_le due to the apphcatlon of RDF + FYM p!ace- mary branches plant(0.942), number of secondary
ment in rows @ 5 t halue to that NPK apphcgtlon branches plaft(0.982), dry matter accumulation plant
along with FYM placement with rows, application of -1 (0.971), capsules plah(0.933), seeds capsilie

FYM to Iin;eed improving the over_aII fertility stest of (0.950), seeds plah(0.930) and 1000 seeds weight
the sail, vigorous plant growth might have produced (0.927) by linseed were significant at 1 % levebigf-

more photosynthetip. Efficient parti_tioning .Of aor - pificance (Table 2). All these characters, showesi-p
lated photosy.theS|s, en_han.ced yield a“f'b“teth' tive associations with seed yield. These findings a
uIUmater positive reflection in the seed yieldm8ar _similar to Mirshekariet al. (2012) which was found
O;;févqt'o?s Wzre noteqlt tk_)y_ Deleia and (_:I_Tffe”ethat the correlation coefficient of seed yield viagghly

(. . ) in linseed Linumusitatissmum L.) crop. The significant and positive correlated with plant Heig
similar result has been reported by Kheral. (1996) nmper of primary branchespldntcapsules plarit
and revealed that the increment in yield attribgtin (oo capsufeand thousand seed weight in linseed (
characters of linseed with the application of major usitatissimum L.) crop at Iran

trient and secondary nutrient (S). In case of i Interaction analysis of seed yield: Interaction effects

slpraty, of n\:\t/:ﬁbenz?nte IS ?hc?mbinatmn Olf mttroad . of seed rates, nutrient managements and foliaryspra
plants gro regulators that act as a plant energli - ,, goeq yield were found significant and data aee p

rowering_stimuIant and yield booster (Aziz_and "“"i@ sented in Table 3. The interaction of applicatidh o
2009). Nitrobenzene produce best result in Comb'na'seed rate 30 kg Ha(S,), RDF + FYM placement in
tion with plants growth regulators, which have aapa rows @ 5 t hd (N) wi'th foliar application of 2 %

ity to increase to flowering in plants and alsover® o5 o 15, 40, 65 and 90 DAS)Fecorded signifi-
flower shedding due to more number of flower, i in cantly (P=0.05) highest seedyield (2344 kgl)hman
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Table 3. Interaction effect of seed rate, nutrients anthfdpray on seed yield of linseed.

Seed yidd (kg ha?)

Treatment Foliar spray

F1 F2 F3 Mean
Seed rate X Nutrient management
SIX Ny 25 kg had X RDF (60:30:30 N:P:K kg h9 1533 1881 1838 1751
S XN, 25 kg had X RDF + Incorporation of FYM 1880 1927 2035 1948
S X N3 25 kg hd X RDF + FYM placement in rows 1910 2091 2306 2102
S, X N; 30 kg had X RDF (60:30:30 N:P:K kg hH 1858 1731 1923 1837
S, XN, 30 kg had X RDF + Incorporation of FYM 1820 2028 2089 1979
S; X' N3 30 kg had X RDF + FYM placement in rows 1836 2107 2344 2096
Mean 1806 1961 2089
SE mt 63.33
CD (P=0.05) 182.44

Table4. Interaction effect of seed rate, nutrients aridf@pray on benefit: cost ratio of linseed.

Benefit: cost ratio

Treatment Foliar spray

F1 F2 F3 M ean
Seed rate X Nutrient management
S X N, 25 kg ha X RDF (60:30:30 N:P:K kg hg 3.62 3.82 4.27 3.91
S; X' N, 25 kg ha X RDF + Incorporation of FYM 3.66 3.33 3.92 3.64
S; X N3 25 kg hd X RDF + FYM placement in rows 3.63 3.53 4.34 3.83
S; X Ng 30 kg ha X RDF (60:30:30 N:P:K kg h$ 4.29 3.48 4.39 4.06
S XN, 30 kg had X RDF + Incorporation of FYM 3.51 3.46 3.97 3.65
S, X N3 30 kg hd X RDF + FYM placement in rows 3.45 3.53 4.36 3.78
Mean 3.69 3.53 4.21
SE m+ 0.12
CD (P=0.05) 0.35

other treatments. But it was found at par to irtéoa % urea at 15, 40, 65 and 90 DAS)(Bave the highest
between applications of seed rate 25 kg' (8 X  gross return(( 92514 hd), net return (| 70502 hd)
application of RDF + FYM placement in rows @ 5t and highest benefit-cost ratio (4.21). This was fol
ha* (N3) X foliar application of 2 % urea at 15, 40, 65 lowed by foliar application of 0.06 % Nitrobenzesie
and 90 DAS(E) (S; XN3X F3). The lowest seedyield 15, 40, 65 and 90 DAS {F; gross returni 86775 ha
(1533 kg h#) was noted underapplications of seed ') and net return(( 62122 h&), but application of
rate 25 kg ha(S,) XRDF 60:30:30 N:P:K kg h&(N,) water spray (J which had lowest gross return(

X water spray (B (S; X Ny X Fy). 79891 hd) and net return( 58163 hd) and higher
Economics of linseed: Between seed rates, use of 30 benefit-cost ratio (3.69) compared to foliar spy

kg ha'(S,) had more cost( 22947 h#) towards lin-  nitrobenzene (3.53) due to high cost of nitrobepzas
seed production than seed rate of 25 kg (@) (U compared to water spray.

22647 hd), this might be due to higher price with Interaction of B: C Ratio: Interaction effects of seed
higher quantity of seed cost hence, higher costtii- rate, nutrient managements and foliar applicationon
vation was observed with the application of 30 kg h  benefit-cost ratio were found significant (P=0.05)
seed rate. Among nutrient management, RDF + FYMinteraction among seed rate 30 kg'hés,) XRDF
placement in rows @ 5 t %&N3) incurred more cost  60:30:30 N: P: K kg Ha (N;) X application of 2 %

(1) 24497 ha) towards linseed production followed by urea at 15, 40, 65 and 90 DAS;(Fecorded signifi-
RDF + incorporation of FYM @ 5 t HgN,) (0 23897  cantly highest benefit-cost ratio (4.39),XSN:X F3)
ha). It is because of higher cost of FYM and labour than other interactions.

imposed on placement in rows. The lower cost oR pro
duction (1 19997 ha) was recorded with the applica-
tion of in RDF (N) treatment. The treatment RDF + Based on the above findings it was concluded that t
FYM placement in rows (§ gave the highest gross application of RDF + FYM placement in rows @ 5 t
return (1 93045 hd), net return (| 68548 hd) but  ha'(Ng) recorded higher value of important growth,
the application of RDF 60:30:30 N: P: K kgf&dl))  yield attributes and seed yield of linseed (210Chkg
incurred low cost of cultivation ( 19997 hd), which ). Among different foliar spray, application of 2 %
have low gross return ( 79325 hd), net return ( urea at 15, 40, 65 and 90 DAS;z(Fvas produced
59328 ha) but they gave high benefit-cost ratio higher value of important growth, yield attributasd
(3.98). It is because due to no cost of FYM anadisb  seed yield of linseed (2089 kg haas well as accrued
imposed on it. Among the foliar spray, applicataf®2  handsome B: C ratio (4.21). Seed yield of linsees w

Conclusion
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recorded maximum (2344 kg Hawhen crop was Effect of nitrogen fertilizer rates and foliar féigation
sown with higher seed ratee. 30 kg ha and applied on growth, yield and yield components of sunflower.
with RDF + FYM placement in rows combined with Journal of Plant Production, 1(3): 451459

foliar application of 2 % urea. In terms of econosni G°MeZ K. A. and Gomez, A.A. (1984). Statisticalqudure
the maximum Benefit: Cost ratio (4.39) was obtained for Agriculture Research. A Willey- Inter-SciencetPu

o . . lication, John Willey and Sons, New York. Pp.108-12
1
with interaction among seed rate 30 kg"h&,) X ISOR (2015). Extended Summaries: National Seminar on

RDF 60:30:30 N: P: K kg h&(Ny) X application of 2 Strategic interventions to enhance oilseeds prashuct
% urea at 15, 40, 65 and 90 DAS;)(lgave signifi- in India. February 19-21, 2015. Indian Society ok O
cantly highest benefit-cost ratio than others X3N; X seeds Research, Hyderabad.

F3). Line placement of FYM was better than broadcast-Khare, J. P., Sharma, R. S. and Sony, N. K. (195gct of
ing in term of seed yield; and foliar applicatiohuoea sulphur and antitranspirants on yield attributeigldy

was better than Nitrobenzene in terms of seed yield &nd nutrient uptake in rainfed linseelburnal of Oil-
and net profit. seed Research, 13(2): 182-186
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