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INTRODUCTION In plants treated with HA+FeCl,, the SOD and catalase activity

, . were less with highest TBARS contents indicafing that the plants
Phosphorus and iron are indispensable for plant growfth ana were under oxidative stress. However, in plants treated with Fe-

development. Phosphorus is the major structural component of citrate (2 mM) and Fe-phosphate exhibited significantly lower SOD
plasma membrane and nucleofides apart from its role in energy activity compared to control but higher peroxidase activity

transter reactions. Fe forms an infegral part of cytochrome and L o
electron transport chain and also acts as co-factor of many resulfing In lower TBARS conftent as compared to control. Similarly,

enzymes. Since these nufrients are less bio-available in soil, foliar Nano-Fe af lower concentration (2 mM) showed less SOD activity
application is one of the best alternatives for their while at higher concentration (4 mM) subjected the plants to

supplementation. Rapid availability of nutrients through foliar oxidative stress which was efficiently scavenged by catalase and
fertilization helps plant in fast recovery from deficient conditions peroxidase resulting in less lipid peroxidation.

with smaller amount of fertilizer (Fageria et al. 2009). Even though ) ©)

foliar application of nutrients prevail over the absorption through SN Shoot B Root  HH Grain =t wrot moan N geNeral, the concentration
root, plant response depends upon various factor such as, form of of Fe was highest in roof
nutrient, right concentration, timing of foliar application and tissue and lowest in grains
correct stage of crop growth (Fernandez V and Brown 2013). (Fig 3A). Compared among
Experiments were conducted to understand the response of rice foliar freatments, Fe-citrate (2
plants to foliar application of different Fe and P compounds. mM) showed highest Fe

concentration In root while
nano-Fe (2 mM) and Fe-

MATERIALS AND METHODS o ' citrate (4 mM)  exhibitec

reatment |No. of panicle| No. of grains/ |Total grain yield| % filled [1000 grain mOXimum Fe ConcenTrGﬂOﬂ
" " _ _ per plant panicl (g/plant) spikelet t. (g) [P .
The rice (Oryza satfiva cv. MAS-946-1) was : . LSCHRIAUR in shoot tissues. However, Fe-

iceseesing 15 g sternencne_ - GFOWN iN pO1s under natural condition with BE0 . 5 e ws  ws 35 citrate  and  Fe.EDTA
s . recommended dose of NPK. Application of | kecirate(a 19 178 202 868 212 S .
VO”OUS Compcunds Of Fe Ond P (Ferrlc Fe- EDTA (2) 18 163 19.2 82.4 20.5 Oppl CCITIOH I'eSUHed 1N
cifrate, 2 and 4 mM; Ferric EDTA, 2 mM; | o = i - 21 27 imaximum  Fe  partitioning
Ferric phosphate, 4 mM; monopotasium HA+ FeCl, (2) 19 175 28.9 8.2 214 | fowards grains as compared
phosphale, 4 mi; humic aciaZo mavferc Bt & B E i R fooiherfolar reaiments
’ Y / CD (5% 2.0 27.0 2.57 10.0 1.00
carried out as foliar spray including double o (1% 3.0 35.0 3.43 138 134
distilled water as conftrol. Foliar application , , , ,
was done at anthesis stage and On an average the roof tissue P concentration was higher in plants
observations were recorded on sixth day (Fig. 3B). The ideal P concentration in ditfferent tissues is exhibited by

after the foliar ftreatment. Anfioxidant Fe-EDTA, Fe-citrate (2 mM) and Fe-phosphate. Higher partitioning of

gQéymgser&?ggsrgi('d%ng'smeg(ﬁsni' %cfj’rcllicg)skej P towards grains is not desirable while it should be highest in rooft

peroxidation (TBARS) were analysed to followed by leaf fissues.
understand the physiological basis of
differential  plant response to  foliar The yield attributing traits such as number of panicles per plant,

application of nutrients. At maturity, the number of grains per panicle, % filled spikelets per panicle, grain

giflgc;r%?glse ;’V%rgrr%fgr';?eg rg‘igéugiglg Sg,?ggr yield per plant and test-weight were significantly influenced by

percentage of filled grains, test weight and foliar treatments (Table 1). Among treatments, Fe-citrate (2 mM)
total grain yield. exhibited highest number of panicles per plant, % filled spikelets
and test-weight resulting in maximum grain yield.

RESULTS CONCLUSIONS

o e N, = Results showed that highest biomass & The foliar application of Fe-citrate (2 mM) showed increased leaf
; was recorded in nano-Fe (2 mM) while ared, biomass, grain yield and parfitioning of Fe fowards the
at higher concenfration (4 mM), it grain. This study also illustrated that an opfimal concentration of
reduced the biomass accumulation as compound is required for better growth and development while
compared to control (Fig 1A). There higher concentrations subject plants to oxidafive stress.

\é{os no S'gﬂ'f'c?ﬂﬂ dirrerence F'” @ SOD activity was negatively associated with yield traits such as

e 15 A Fa EDTA oot SF i number of panicles per plant and % filled grain while catalase
citrate (2 mM), Fe- ana rermc and peroxidase were positively correlated. Though the
correlation was not significant but SOD influenced negatively
more than 50% the number of panicles per plant (R =-0.640) and

nano-Fe (4 mM) followed by Fe-EDTA and Fe-citrate (2 mM). 7% filed grain (R = -0.536) while peroxidase showed positive
. . . iINnfluence on these traits as R = 0.602 and R = 0.571, respectively.
Total leat area was maximum Iin Fe-citfrate at low (2 mM)

concentration while at higher concentration, leaf area was % The LAD also showed positive association with total grain yield (R
significantly reduced (Fig. 1C). Fe-EDTA also showed similar = 0.680) and test-weight (R = 0.553).

reduction in leaf areaq.
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Photosynthetically active area of flag
eaf was recorded and expressed as REFERENCES

eaf area duration (LAD). The number . . . .
of days was counted fill the green areo Fageria N.K., Filho M.B., Moreira A. and Guimaraes C.M., (2009).

of flag leaf was reduced to 50%. Foliar Foliar fertilization of crop plants. Journal of Plant Nufrition, 32(6),

freatments of Fe-citrate (2 mM), Fe- pP.1044-1064.
ohosphate and HA+FeCl; significantly ~ernandez V and Brown PH (2013) From plant surface to plant

ncreased the LAD as compared to metabolism: the uncertain fate of foliar-applied nutrients.

control while Fe-citrate at higher “rontiers in Plant Science, doi: 10.3389/fpls.2013.00289
concentration (4 mM) reduced It (FiQ.

1D).

The SOD activity was significantly higher in plants sprayed with ACKNOWLEDGEMENTS

potassium phosphate with a corresponding Increase in both
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