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Impact of sulphur and iron fertilization on yield attributes and

economics of greengram (Vigna radiata L.)

ABSTRACT

A field experiment was conducted during zaid 2021 at Crop Research Farm.
Department of Agronomy, SHUATS, Prayagraj (U.P). The soil of experimental plot was
sandy loam in texture, nearly neutral in soil reaction (pH 7.4), low in organic carbon (0.32
%), available N (188.3 kg/ha), available P (34.5 kg/ha) and available K (87.5 kg/ha). The
experiment was laid out in Randomized Block Design with 12 treatments epc‘h/ replicated
thrice omthe basis of one-year of experimentation: The treatments wm T - Control(“"’:u""”"c
&% sulphurm iron), T2 -(No sulphur + 0.5% FeSOy Foliar spray at 25 DAS and 45 DA},
T3 {No sulphur + 25 kg/ha FeSQy4 as basal dese applicatioa/T;; €20 kg/ha Sulphurﬁﬂgmypsum
+ 20 kg/ha Sulphur%cs\;lgle super phosphate + 0.5% FeSOy Foliar spray at 25 BAS and 45
DAS, Ts (20 kg/ha Sulphur n’gypsum + 20 kg/ha Sulphuré(;;ngle super phosphate + 25
kg/ha FeSOy as basal desé applicatioﬁ Ts( 20 kg/ha Sulphur g!\gypsum + 20 kg/ha Sulphur

Wsingle super phosphate + No @ FeSO4 Distilted-water-spraying), T; 6 40 kg/ha Sulphur
-as'single super phosphate + 0.5% FeSO, Foliar spray at 25 BAS and 45 DAQ, Ts€ 40 kg/ha
Sulphummgle super phosphate + 25 kg/ha FeSO4 as basal deseapplication) To { 40 kg/ha
Sulphurmlgle super phosphate + No 6@ FeSO4 (Bistiledwater-sprayiny), Tio %40 kg/ha
Sulphur'@g"\ypsum + 0.5% FeSOs Foliar spray at 25 BAS and 45 DAQ Tu (40 kg/ha
Sulphur a%fg‘;p?sum + 25 kg/ha FeSO, as basal dese applicatio’r»and T2 &40 kg/ha Sulphur

(a5 gypsum + No («%‘%804 (@istilledwater spraying) psed. The results showed that
| application of 20 kg/ha Sulphur MSUIH + 20 kg/ha Sulphur %gle super phosphate + M
25 kg/ha FeSOs as basal dese application recorded sig,niﬁcamﬂdeulespe:rpia_r;-)M
(30.16), number of branches per plant (5.93), pods per plant (36.07), seeds per pod (12.07),
%AA test weight (37.03 g), seed yield (1421.00 kg/ha), stover yield (3306.00 kg/ha), harvest index

% (30.06%), gross returns (1,31,196.00 INR/ha), net return (87,806.00 INR/ha) and benefit
m ﬁeﬁm cost ratio (2.02) ?(z:ompared to other treatments.
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Intoduction

Greengram [Vigna radiata (L.) Wilczek ] is an important legume crop of Asian origin
and is widely cultivated in the countries of Asia, Australia and Africa continents (Yang et al.

2008). Greengram commonly known as mungbean or goldengram is one of the most important

short-duration pulse crops grown in India. Omerage‘puisemn—z—z-eﬁefeem_p;mm
as-against-8-10-percent in cereals. A good MMW%%W

belongs to the family Leguminosae, which ﬁx>s atmospheric nitrogen and improves soil

fertility by adding 20-25kg N/hz{% ranks third among all pulses grown in India after chickpea

and pigeonpea. Pulsecrops-pla and India is the largest

producer and consumer of pulseSin the world. Pulses contain a high percentage of quality

protein nearly three times as much as cereals. Gfemgﬂﬂi&&mw
Hﬂpeﬁaﬂt-—gmm—bgume_oi;she_ugpgal_ﬁea Pulses—are—an impertant—part—of-profitable—
agriculture because Alarge section o opulatlon has to rely on this as it is low priced source
of protein (Usman et al. 2007). “""”‘if e

Pulse—crop—greengram [Viong adicte WIICZECK] cvery 100 0o arote-portion—o
P X 5 24

muagbean-seed-contai g Tum mg phosphorts g proteir ammd-—348

b4

'ﬁﬂel‘gy‘%ena—et—ai—ze-ﬁ;, The protein from pulses is easily digestible, relatively cheaper

and has higher biological values. The lysine rich protein of pulses are considered to supplement
the deficiency of ﬂﬁ amino acid in cereal dietaries and because of this pulses are called as
“poor man’s protein” (Ramamurthi ef al. 2012). A balanced fertilization of macro and micro
nutrients is very important for high yield and high quality products (Sawan et al. 2001).
Mungbean is considered as poor man’s meat as it contains approximately triple amount of
protein as compared to rice. Mungbean has more protein contents and better digestability than

any other pulse crop (Tabassum et al. 2010). The residue of greengram is also used as feed for

ammals and enhances the soil fertility (Asaduzzaman. 2008).

Rl 7 el cﬁ“’\
}}; - total pulsgjgrown on 238.56 lakh*hectare ard production oﬂﬁdm_was
18 25 million tonnes Mproductlvny 0f'765 kg/ha. Ind'laﬁﬁhe-lafgest—pﬁedme;-and-eegs*m

et-af20031 Greengram occupies 30.53 lakh hectare area and contributes 15.09 lakh tonnes in
pulse production in the country (Statistical year book India,2016). At global level India share

prime position in mungbean production.In India, it is cultivated over a wide range of climatic
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conditions in the states of Maharashtra, Andhra Pradesh, Rajasthan, Odisha, and Bihar.
Rajasthan is one of the major mungbean growing states of the country. Whereas, potential yield
level of available improved varieties of mungbean varied between 1200 to 1600 kg/ha (Meena

et al. 2013).

o1 D Sp d-pota b role i synthesis of
proteins, vitamins, enzyme and flavoured compounds in plang @O% of 1;I:1Ant sulphur is
present in amino acid viz. Yethionine (21% S), cysteine (26% S) and cysteine (27% S)
(Tandon et al. 2002). These amino acids are the building blocks of proteing It hasf role to play
in increasing chlorophyll formation and aiding photosynthesis (Marschener. 1986) and due to
this;sulphur is crucial for pulse crops. Sulphur also enhances quality of grains by increasing its
nutritional values. Sulphur fertilization is considered as critical for seed yield, protein synthesis
and for the quality improvement of economic produce in legumes through their enzymatic and
metabolic effects (Bhattacharjee et al. 2013). Elemental sulphur is totally unavailable—te
plaats. Gypsum has been found either superior or equal to other S containing fertilizers in pulse
crops (Kumar ef al. 2014)(Single superphosphate is a multi-nutrient fertilizer containing 7%) @M J,LR
P, 12% S and 21% Ca accounts for about half of total S added through important fertilizers in
India. )Sulphur uptake by several crops revealed that the highest sulphur requirement (12
kg/tonne of yield) has been attributed to oilseeds followed by pulses (8 kg/tonne), millets (5-8
kg/tonne) and cereals (3-4 kg/tonne) (Tandon. 1986).

Iron (Fe) is one of the essential micronutrient that enhances plant growth and reproduction

(Welch. 1995). Iron was the first-nutrient-element discovered as essential for plant-life. lnthe- 4l M
plamt—system;—iron—plays- an important role in a series of metabolic activities involving

respiratory enzymes and various photosynthesis reactions. Iron also plays an important role in

legumes including green gram for nodule formation and nitrogen ﬁxationm
considered to be associated with chlorophyll formation because any deficiency in the plant

system results in foliar chlorosis. Foliar application of Fe solutions is one of the most widely

used methods for correcting Fe deficiency in many crops, This method of application usually

circumvents the problems associated with Fe application to the soil. Bera et al. (2015), reported

that foliar sprays of Fe significantly reduced iron deficiency chlorosis. Therefore, balanced

fertilization of macro and micro nutrients particularly in combination is very important for

proper growth, development and higg’)‘éield production of Trop=plants-ineluding green gram
(Sawan et al. 2001).
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Materials and Methods

The experiment was carried out during Zaid season 2021 at the Crop Research Farm,
Department of Agronomy, Naini Agricultureal Institute, Sam Higginbottom University of
Agriculture Technology and Sciences (SHUATS), Prayagraj (U.P.), which is situated at 25°
24’ 33” N latitude, 81°51’ 117 E longitude and 98 m altitude above the mean sea level. During
zaid season 2021 on sandy loam soil )oﬂ’ having nearly neutral in soil reaction (pH 7.4),
organic carbon (0.32%), available nitrogen (188.30 kg/ha K), available phosphorus (34.5
kg/ha) and available potassium (87 kg/ha). The climate of the region is semi- arid subtropical.
Treatments comprised of T - €ontrol (No sulphur + No iron), T - No sulphur + 0.5% FeSO,
goliar spray at 25 BAS and 45 DAS, T; - No sulphur + 25 kg/ha FeSO, as basal dose
application, T4 - 20 kg/ha Sulphurt(ggypsum + 20 kg/ha Sulphurlas'single super phosphate +
0.5% Fe%é)’ifoliar spray at 25 DAS and 45 DAS, Ts - 20 kg/ha Sulphurgsmhgypsum + 20 kg/ha
Sulphur 3s single super phosphate + 25 kg/ha FeSO, as basal dase application, T - 20 kg/ha
Sulphur ;?g;psum + 20 kg/ha Sulphur :mgle super phosphate + Yo ,é% FeSO4 (distilled
water spraying), T7 - 40 kg/ha Sulphur ingle super phosphate + 0.5% FeSO. f oliar spray
at 25 DAS and 45 DAS, Ts- 40 kg/ha Sulphur mgle super phosphate + 25 kg/ha FeSO, as
basal dose application, Ty - 40 kg/ha Sulphur as single super phosphate + No (0) FeSOy4
Qéistilled water spraying), Tio- 40 kg/ha Sulphur as gypsum + 0.5% FeSOy @oh'ar spray at 25
DAS and 45 DAS, T11- 40 kg/ha Sulphur %’g'yﬁsum +25 kg/ha FeSOs as basal desé application

and Ti2 - 40 kg/ha Sulphur msum +¥o @ FeSOq (Distilled water spraying).

ThesejWwere replicated thrice and experiment was laid out in Randomized Block Design.

WQL —( Pre harvest observation viz. number of nodules per plant, number of branches per plant, dry
W = weight, crop growth rate (CGR) and relative growth rate (RGR) Post-harvest observation viz,
number of pods per plant, number of seeds per pod, test weight, seed yield, stover yield and

harvest index were also recorded. In addition to pre and post-harvest observation, economics

of treatments was also studied to find out the best treatment combination for higher yield,

maximum net return and highest B:C ratio of greengram.
Results and Discussion
Yield attributes

Yield attributes viz. number of nodules per plant, number of branches per plant, number of

pods per plant, number of seeds per pods, test weight, seed yield, stover yield and harvest index
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increased significantly in treatmelft 5 (20 kg/ha Sulphur A5 gypsum + 20 kg/ha Sulphur as’single
super phosphate + 25 kg/ha FeiOfs basal ste application). However, test weight (37.03)
was found to be non-significant jsfkvi

Sulphur as'single super phosphate + 25 kg/ha FeSO; as basal dose application. The maximum
number of nodules (30.16) at 45 DAS, maximum number of branches per plant (5.93) at 60
DAS, maximum number of pods per plant (36.07), maximum number seeds per pod (12.17),
seed yield (1421.00 kg/ha), stover yield (3306.00 kg/ha) and maximum harvest index (30.06)
were recorded in t (20 kg/ha Sulphur @f;ypsum *+ 20 kg/ha Sulphugees single super
phosphate + 25 kg/ha FeSOy as basal des€ application) followed by treatment 11 (40 kg/ha
Sulphur as gypsum + 25 kg/ha FeSOy as basal dose application) and it was found to be at par
to treatment 5 (20 kg/ha Sulphur as gypsum + 20 kg/ha Sulphur as single super phosphate + 25
kg/ha FeSO; as basal dose application).

These results obtained might be due to the important role of sulphur in energy
transformation, activation of number of enzymes and also in carbohydrate metabolism. These
results/in close agreement with the findings of Sharma et al. (2001) and Budhar et al, (2001).
These results obtained might be ascribed to process of tissue differentiation from somatic to
reproductive meristematic activity and development of floral primordial might have increased
ith increasing sulphur levels, resulting in more number of flowers and longer pods and higher
ains yield/ Increase in growth parameter may be due to cell division, enlargement and
elongation resulting in overall improvement in plant organs associated with faster and uniform
vegetative growth of the crop under the effect of sulphur application. These results are in
agreement with the finding of Singh e al. (1998). Increased availability of iron also helps in
absorption of nutrients, which are expected to have efficient photosynthetic mechanism and
better equipped for efficient translocation of photosynthates from source to sink, consequently

resulting into higher harvest index (Singh et al. 1999 and Bera et al. 2015).

Economics ((‘ ’\‘L’Q'L S

. that trea’fmcizi;t‘s' with application of 20 kg/ha
¢ super phosphate + 25 kg/ha FeSOy. recorded

maximum gross return (1,31,196.00 INR/ha), net return of (87,806.00 INR/ha) and B:C ratio
(2.02) followed by treatment 11740 kg/ha Sulphur as gypsum + 25 kg/ha FeSO; as basal dose

application). ’E,‘

It is revelated from the data presented

Sulphur as gypsum + 20 kg/ha Sulphur as“st

; lieat: £20 ke/ha Sulo] 20 ka/l /‘V\L

M,w
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Conclusion

b
It is concluded from the experimental finding that the weatment> application with 20 kg/hEL
Sulphur gg;fpsum + 20 kg/ha Sulphur%gle super phosphate + 25 kg/ha FeSOJv‘:;s found
significantly more productive and can be adopted by the farmers for getting maximum yield
and,returns from greengram crop as compared to other treatment combinationd ,
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