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Studieson effect of micro nutrientsapplication on
morpho physiologica traitsin sweet corn

W V.D. SALUNKE, A.G. MUNDHE, R.M. KOKATE AND R.V. BHANGARE

SUMMARY : Afield experiment was conducted at Wheat and Maize Research Unit, VNMKYV, Parbhani

during Kharif 2016 to study the effect of micronutrients (Mg, Zn and B) on morphological and

physiological charactersinsweet corn.The effect of 10 treatmentsviz., control (T,), RDF (120:60:50 kg
NPK ha) (T,), RDF + 3 Content, through soil (Mg + Zn+ B) (20kg, 20 kg, 5 kg hd), respectively (T,),

RDF+Mg (20 kg hd) soil application at thetimeof sowing (T,), RDF +2Zn (20 kg hd) soil application
at thetime of sowing (T,), RDF + B (5kg ha') soil application at the time of sowing (T,), RDF + foliar
application at 30 and 45 DASof Mg+Zn+B @ 1% (T), RDF+ foliar application of Mg at 30 and
45 DAS @ 1% (]), RDF + foliar application of Znat 35 and 45 DAS @ 1% (J and RDF + foliar
application of B at 30and 45 DAS @ 1% (],) wereevaluated for morpho-physiological traits.Results
revealed that for chlorophyll content (SPAD) and leaf area at flowering and maturity, treatment T,
(RDF+Mg SO, +Zn SO, + B spraying @ 1% at 30 and 45 DAS) (64.87) found significantly superior over
rest of the treatments. Further, similar treatment was also found significantly superior over rest of

treatments, in respect of cob yield plot? (41.93 kg) and cob yield ha® (436.80 ) and at par with
treatment T, (RDF+ Foliar application of Mg @ 1% at 30 and 45 DAS) (36.42 kg plot*and 379.39 q
ha caob yield) and significantly superior over rest of the treatments.

How to citethis article : Salunke, V.D., Mundhe, A.G, Kokate, R.M. and Bhangare, R.V. (2017). Studies on
effect of micro nutrientsapplication on morpho physiological traitsin sweet corn. Agric. Update, 12 (TECHSEAR-
4): 1024-1027; DOI: 10.15740/HAS/AU/12. TECHSEAR (4)2017/1024-1027.

inrich communitiesduetoitsmultifarioususes
asindustrial, food and feed crop.
Micronutrient requirements of the maize
(ZeamaysL.) crops are relatively small and
ranges between their deficiencies and
toxicitiesin plantsand soilsarerather narrow.
Maize is a plant with a high productivity
potential, which requires a much larger
amount of nutrients during its growth and
development compared to other cereal crops.
It is also characterized by the specific

BACKGROUND AND OBJECTIVES

Sweet corn (ZeamaysL.) is the world’s
most widely cultivated food crop providing
amplefood caloriesand protein for morethan
one thousand million human beings in the
world. Maize (ZeamaysL.) isone of the most
versatile emerging crops having wide
adaptability under varied agro-climatic
conditions. Maize has been usually considered
as poor man’s crop and is occupying the place
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dynamics of nutrient absorption, which requires the
manufacturer to provide such amethod of application of
mineral fertilizersthat completely meetsthe demand for
particular nutrients according to the rhythm of maize
growth.

Micronutrient play an active role in the plant
metabolic process starting from cell development to
respiration, photosynthesis, chlorophyll formation, enzyme
activity, hormones synthesis, nitrogen fixation etc. The
micronutrients are going to play amajor protectiverole
in bringing stability and sustainability in food production.
Theroleof macroand micronutrientsiscrucia inyields.
Nitrogenisaprimary constituent of proteinsandthus, all
enzymes (Raun and Johnson, 1999). P is involved in
amost all biochemical pathways asacomponent part of
energy carrier compounds, ATPand ADP (K halil, 2003).
Six micronutrientsi.e. Mn, Fe, Cu, Zn, B and Mo are
knownto berequired for al higher plants (Welch, 1995).
These have been well documented to be involved in
photosynthesis, N- fixation, respiration and other
biochemical pathways (Marschner and Romheld, 1991).

Therefore, in present field experiment an attempt
was made to study the effect of micronutrients (Mg, Zn
and B) on morphological and physiological characters.

RESOURCES AND METHODS

The experiment waslaid out in Randomized Block
Design (RBD) with threereplications and ten treatments
viz., Control (T,), RDF (120:60:50 kg NPK ha) (T,),
RDF + 3 Content, through soil (Mg + Zn + B) (20 kg,
20 kg, 5 kg hd), respectively (T,), RDF + Mg (20 kg
ha) soil application at the time of sowing (T,), RDF +
Zn (20 kg hd) soil application at thetimeof sowing (T,),
RDF + B (5kg ha) soil application at thetime of sowing
(T,), RDF + foliar application at 30 and 45 DAS of Mg
+Zn+B @ 1% (T), RDF+foliar application of Mg at
30 and 45 DAS @ 1% (]), RDF + foliar application
of Znat 35and 45 DAS @ 1% () and RDF + foliar
application of B at 30 and 45 DAS @ 1% (7).

Plot size of individual treatment was gross 3.60 mx
4.00 m and net 2.40 m x 3.60 m. seed were sown at
experimental farm of Wheat and Maize Research Unit,
VNMKYV, Parbhani following spacing of 60 cm x 20 cm
during Kharif 2016 after receiving the sufficient rainfall.
Only one healthy seedling was maintained. Data on
morpho- physiological parameter such asplant height and
leaf area were recorded at flowering and harvesting

stage. Days to 50 % tasselling and 50 % silking were
recorded from the date of sowing in all treatments
similarly chlorophyll content in leaves was recorded at
flowering stage.

Theresult obtained were statistically analyzed and
appropriately interpreted as per the methods described
in “Statistical method for Agricultural Workers” by Panse
and Sukhatme (1985). Appropriate standard error (S.E.)
critical differences (C.D.) at 5 per cent levels were
worked out for interpretation of result.

OBSERVATIONS AND ANALYSIS

Results pertaining to morpho-physiological traits
presented in Table 1 reveal ed that plant height increased
continuously upto the physiological maturity and reached
(173.07 cm) at harvesting. Therate of increasein plant
height was increasing upto the flowering.The data also
indicated that there was constant increasein plant height
with the commencement of growth flowering to
harvesting. It was al so noted that the effect of only NPK
was found less as compared to combination of
micronutrients along with recommended chemical
fertilizer. In present study plant height (cm) at flowering
(157.07) and harvesting (173.73) were found non-
significant. These results accordance with Kamble and
londe (2008) observed that application of zinc and boron
resulted inincreasein the plant height.

The cob height (cm) at flowering (104.55) and
harvesting (119.55) were found non-significant. It is
revealed from the data that plants grown under dose of
fertilizerslevel (NPK) supported with micronutrientshave
showed beneficial effects to earliness in harvesting in
maize. Data pertaining to the leaf areawere recorded at
flowering and harvesting stage. There was increase in
leaf area of plant in preceding growth stages. It is
apparent fromthe datathat significantly highest leaf area
was attained by plants under treatment T, (RDF+ Mg
SO, + Zn SO,+ B @ 1% spraying 30 and 45 DAS) at
both growth stages and at par with treatment T, (RDF
+Mg @ 20 kg ha? 1% spraying at 30 and 45 DAS) and
significantly superior over rest of the treatments.
Considering the concentration of NPK and the source
of micronutrients application in combination gave highest
leaf area than control. It might have accelerated the
metabolic and physiological activity of plant and put up
more growth by assimilating more amounts of major
nutrientsand ultimately increased theleaf areaplant?in
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present investigation. It was predicted that the leaf area
was increased with recommended dose of NPK along
with micronutrients at both crop growth stages. Similar
results were reported by Hussain et al. (2005) and Asif
et al. (2013).

As regardsto chlorophyll content(SPAD) (Table 1
and Fig. 1) treatment T, (RDF+ Mg SO,+ Zn SO, + B
spraying @1% at 30 and 45 DAS)(64.87) recorded
significantly higher chlorophyll content and was at par

with T, (RDF +Mg @ 20 kg ha* 1% spraying at 30 and
45 DAS) (64.19 SPAD at flowering), T,(RDF+ Zn @
20 kg ha' 1% spraying at 30 and 45 DAS) (63.36 SPAD)
and T, (RDF + Foliar application of B at 30 and 45
DAS @ 1%) (63.09 SPAD) and T, (RDF + 3 content,
through soil) (Mg + Zn + B) and significantly superior
over rest of thetreatment. Similar findingsfor chlorophyll
index were recorded by Chaab et al. (2010) and Panwar
et al. (2011).

Table 1: Influence of different treatments on mor pho-physiological traitsin sweet corn

E & = Plant height (cm)  Cob height (cm)  Leaf area (dm?) S .g Cob yield
<] 3 X 35 5
Treatments 2 9 8 5 = g = 5} 5] 5 > 5 T
ST St 28 &% 5 ¢ 5 ;5 & 5 85 2% %
= < o3 = = b= = = = S x
i= iT < < < < < < 6 @,
T, : Control 79.00 79.00 4967 59.67 14403 16936 9318 11295 5056  48.37 54.68 17.38 181.02
1-5 :NITDDKth:IZ)O:GOZW 79.67 79.33 50.00 6233 14448 17114 9350 11317 51.33 4968 61.65 18.75 195.27
Ts: RDF +3 Content,
through soil (Mg +
Zn+B) (20 kg, 20kg, 79.33 79.00 51.33 6233 15558 17292 9602 11595 5469 5298 62.88  31.72 330.39
5kg ha?)
respectively.
T4 : RDF + Mg (20kg
ha'®) soil application 79.67 79.33 5201 6133 15121 17225 9536 11536 5393 5184 62.32 28.32 295.03
at the time of sowing
Ts: RDF+Zn (20kg
ha'") soil application 79.33 79.00 50.00 60.33 14976 17143 9520 11420 5322 5112 62.18 26.49 275.92
at the time of sowing
Te : RDF + B (5kg
ha") soil application 79.33 79.00 5267 6333 14966 17087 9430 11363 5249 50.98 61.95 22.24 231.67
at the time of sowing
T;: RDF + foliar
application at 30 and
45 DAS of Mg + Zn 80.00 79.67 51.01 65.01 157.07 17473 10455 11955 5717 56.45 64.87 4193 436.80
+B @ 1%
Ts: RDF+ foliar
application of Mg at
30 and 45 DAS @ 79.33 79.00 51.00 6202 15693 17443 9995 11862 56.86 5536 6419  36.42 379.39
1%
To: RDF + foliar
application of Zn at
30 and 45 DAS @ 79.33 79.00 50.67 63.00 15657 17224 9800 11792 5585 5455 63.36 3348 348.71
1%
T1o: RDF + foliar
applicationof Bat 30  79.67 79.00 51.32 6033 15654 170.87 97.08 11675 5532 5354 63.09 3236 337.12
and 45 DAS @ 1%
SE.+ 0.316 0.411 0.985 1006 3827 2165 413 1110 0323 0.340 0.727 2274 2370
C.D. (P=0.05) NS NS NS NS NS NS NS NS 0998  1.010 2.159 6.747 7031
CV % 0.689 0.900 3356 2953 4356 2185 7.40 6.14 1035 1124 2.029 1363 13.63
GM. 79.50 79.13 50.86 59.03 15218 17160 9671 11581 5414 5248 62.11 28.90 301.13

NS= Non-significant
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Fig. 1:

Further, resultsindicated that, the maximum cobyield
(41.93 kg plot*) and cob yield (436.80q ha*) was found
inT, Treatment T,(RDF+ Mg SO,+ Zn SO,+ B @ 1%
spraying at 30 and 45 DAYS) was found significantly
superior over rest of treatments, in respect of cob yield
(41.93kgplot*) and cobyield (436.80 g ha') and at par
with treatment T, (RDF+ Foliar application of Mg @
1% at 30 and 45 DAYS) (36.42 kg plot*and 379.39 q
ha cob yield) and significantly superior over rest of the
treatments (Fig. 2), theseresultsare confined by Ziagiann
and Malakouti (2001) and Soleimani (2006).
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