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ABSTRACT

Sorghum is the coarse cereal crop of semi-arid tropical regions which is genetically suited to hot and dry agro-ecologies
which have the potential of adoption to adverse climatic conditions. To harness the yield potential of sorghum new sound
management practices must be identified and tested and the complimentary role of organics as supplements to chemical
fertilizers is important for keeping the soil health in order to tap the production potential of sorghum. Field experiment
was conducted at Pudanchandai village, Puduchatram block, Namakkal district, Tamil Nadu to ascertain the sustainability
of integrated nutrient management practices on sorghum during Rabi season of 2020-2021. The results of the
experiment showed that among the integrated nutrient management practices application of 50% N through fertilizer +
balance 50% N through vermicompost + 100% P and K as fertilizers (T4) proved its excellence by registering superior
growth characters, yield components and a thumping grain yield of 3310 kg ha. Considering the above results of the
above investigation, it can be concluded that integrated application of 50% N through fertilizer + balance 50% N through
vermicompost + 100% P and K as fertilizers registered the highest values in growth parameters, yield attributes and yields
of sorghum in tapping the production potential of sorghum.
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Sorghum is the most important coarse grain crop in the
world and an important staple food grain for millions of the
world's poorest and food-insecure people. To sustain present
food sufficiency and to harness the yield potential of sorghum
to meet future food requirements, new sound management
practices must be identified and tested to increase crop
productivity. Globally sorghum is grown in an area of 40.74
million hectares with a total production of 59.25 million tonnes
with an average productivity of 1454 kg ha™. In India, sorghum
is cultivated over an area of 4.82 million hectares with an annual
production of 4.77 million tons with an average productivity of
990 kg ha* [1]. In Tamil Nadu sorghum is cultivated over an
area of 3.86 lakh hectares with an annual production of 4.65
lakh tonnes with an average productivity of 1205 kg ha™.

Integrated nutrient management aims at an efficient and
judicious use of the major sources of plant nutrients in an
integrated approach so as to get maximum economic yield
without any deleterious effect on physico-chemical and
biological properties of the soil [2]. Sustainable production
could be achieved only when factors leading to the continued
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maintenance of soil health are taken care of. Hence, the
complementary role of organics as supplements to chemical
fertilizers is important for keeping the soil health in order to
harness the potential yield in sorghum [3]. Because of its high
nutrient demand and its productivity largely dependent upon
nutrient management system, it is difficult to maintain the yield
levels of sorghum with the application of major nutrients alone
due to increased deficiency of secondary and micronutrients,
which are unfavorable for crop growth.

Moreover, continuous and indiscriminate use of
chemical fertilizers in intensive cropping system leading to
imbalance of nutrients in soil, environmental pollution which
has an adverse effect on soil health, ecological hazards and also
on crop yields. Organic manures along with recommended dose
of fertilizers increased soil organic carbon, nutrient turn over,
enhancing microbial biomass, thereby improvement in
availability of nutrients in soil [3]. To explore the potentiality
of sustainable use of organic and inorganic nutrient sources, the
urgent need is to test locally available alternative sources of
energy such as vermicompost, pressmud compost, bone sludge
and coirpith compost for increasing production of sorghum and
soil health as well [4].

MATERIALS AND METHODS
The field experiment was conducted in farmer’s field,

Pudanchandai village, Puduchatram block, Namakkal district,
Tamil Nadu, India during 2020-21. The experimental site is
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situated at 11°21' N latitude and 78°10' E longitude with an
altitude of +270 m above mean sea level in the southern part of
India. The soil of the experimental field is red soil, sandy clay
in texture with neutral reaction (pH = 7.1), low in soluble salts
(EC = 0.39 dSm™), low in available N, medium in available
P,Os and high in available K;O. Namakkal district comes under
north western agro climatic zone and western agro climatic
zone. The mean maximum and minimum temperature recorded
during the growing season were 27.46°C and 25.73°C. The
average relative humidity was 79.18 % and total rainfall of

180.1 mm was received during the cropping period. The field
experiment was laid out in randomized block design (RBD)
with seven treatments replicated three times. Sorghum variety
CO 30 was grown during the course of study. The integrated
nutrient management carried out as required quantities of well
decomposed organic manures were incorporated in the soil as
per the treatment schedule before sowing. Nitrogen and K,O
were applied in two equal splits one at basal and other at top
dressing 30 DAS. The entire dose of P,Os applied basally as per
the treatment schedule.

Table 1 Impact of integrated nutrient management on the growth traits of sorghum

Plant height at  Leaf area Dry matter
Treatments harvest (cm) index production
(kg ha!)
Ta1: Control (No Nutrient supply) 155.12 6487 3.16
T2: 50% N through fertilizer + balance 50% N through Coirpith compost +
100% P and K as fertilizers 173.59 11223 3.53
Ts: 50% N through fertilizer + balance 50% N through Pressmud compost +
100% P and K as fertilizers 186.29 13262 385
. 0, ili 0, 1 0,
T4: 50% N through _fertlllzer + balance 50% N through Vermicompost + 100% 19234 14966 3.99
P and K as fertilizers
. 0, ili 0, 0,
Ts: 50% N through _fertlllzer + balance 50% N through FYM compost + 100% 175.29 11427 356
P and K as fertilizers
Te: 50% N through fertilizer + balance 50% N through Bone sludge compost
+ 100% P and K as fertilizers 181.27 12755 3.68
T7: 100% recommended NPK through fertilizers 165.00 9832 3.33
Sem * 1.56 115.16 0.02
CD (P=0.05) 4.84 357 0.08

RESULTS AND DISCUSSION

Growth attributes

The INM (Integrated Nutrient Management) practices
exerted significant influence on plant height, DMP and LAI due
to adoption of different INM practices marked variations on the
plant height of sorghum at different growth stages. Among the
treatments tested in the experiment, application of 50% N
through fertilizer + balance 50% N through vermicompost +
100% P and K as fertilizers (T4) is recorded higher plant height
of 192.34 cm, dry matter production of 14966 kg ha* and leaf

area index of 3.99. This treatment was followed by the
application of 50% N through fertilizer + balance 50 % N
through pressmud compost + 100% P and K as fertilizers (Ts).
Growth characters that could be influenced to great extent by
INM practices. Thus, excellent vegetative growth and
development resulted in combined application of vermicompost
with inorganic fertilizers which led to beneficial effects on
elongation, cell division and photosynthetic parameter (leaf
area) thereby providing an opportunity for the plants to increase
the plant height, higher accumulation of dry matter and leaf area
index [5-6].

Table 2 Impact of integrated nutrient management on the yield attributes and yield of sorghum

No. of Weight of Thousand Grain
No. of ear ' . : . :
Treatments heads m-2 grains filled grains grain yield
earhead™! earhead (g) weight (g) (kg ha?)
Ta: Control (No Nutrient supply) 13.0 756 13.36 20.92 1216
T2: 50% N through fertilizer + balance 50% N through
Coirpith compost + 100% P and K as fertilizers 14.0 %61 18.95 2151 2249
Ts: 50% N through fertilizer + balance 50% N through
Pressmud compost + 100% P and K as fertilizers 150 1155 22.66 2247 2897
Ta: 50% N through fertilizer + balance 50% N through
Vermicompost + 100% P and K as fertilizers 150 1238 2553 22.95 3310
Ts: 50% N through fertilizer + balance 50% N through
FYM compost + 100% P and K as fertilizers 150 79 19.87 21.98 2211
Te: 50% N through fertilizer + balance 50% N through
Bone sludge compost + 100% P and K as fertilizers 14.0 1076 2119 2230 2589
T7: 100% recommended NPK through fertilizers 14.0 853 16.01 21.10 1939
Sem + 0.11 23.23 0.30 0.11 99.78
CD (P=0.05) NS 72 0.93 NS 309.32

Yield attributes

Significant impact was noticed on yield attributes due to
integrated nutrient management practices of sorghum viz.,
number of earheads m, numbers of grains earhead-!, weight of
filled grains earhead and thousand grain weight. Among the

treatments, application of 50% N through fertilizer + balance
50% N through vermicompost + 100% P and K as fertilizers
(T4) recorded with the higher number of ear heads m of 15,
numbers of grains earhead™ of 1238, weight of filled grains
earhead™ of 25.53 g and thousand grain weight of 22.95 g. This
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treatment was followed by the application of 50% N through
fertilizer + balance 50% N through pressmud compost + 100%
P and K as fertilizers (T3). The least yield components were
recorded in the control treatment (T1). Further, the macro and
micro nutrient availability resulting in higher uptake of
nutrients better growth components which ultimately led to
better translocation of photosynthesis from source to sink
resulting in number of earheads m2, number of grains earhead
Yand number of filled grains earhead™ [7-8].

Yield

Among the treatments, application of 50 % N through
fertilizer + balance 50 % N through vermicompost + 100% P
and K as fertilizers (T4) significantly differed with other
treatments and recorded higher grain yield of 3310 kg ha. This
was followed by the application of 50% N through fertilizer +
balance 50% N through pressmud compost + 100% P and K as
fertilizers (T3). The least grain yield of 1216 kg ha* was
recorded in the control treatment (T1). The integrated use of
50% N through fertilizer + balance 50% N through
vermicompost + 100% P and K as fertilizers resulted with the
prominent beneficial effect on the grain yield. This might be
due to the slow and steady release of nutrients by vermicompost
that provided nutrients such as available N, soluble K,
exchangeable Ca, Mg and P that could be readily taken by the

plants in balanced manner.

Furthermore, the vermicompost relatively added large
amount of macro and micro nutrients especially P, Ca and Mg
which involved in enzyme activities and impart physico-
chemical and biological activities of soil resulting in more
photosynthates assimilation and subsequent conversion of
assimilates into vyield attributes in larger fraction which
ultimately resulted in higher grain yield. Similar findings of
balanced supply of nutrients by integrating organic with
inorganic for better growth, yield attributes and vyield of
sorghum were in consonant with the results of [9-10].

CONCLUSION

On the basis of the experiment results, it could be
concluded that among the various integrated nutrient
management practices, application of 50% N through fertilizer
+ balance 50% N through vermicompost + 100% P and K as
fertilizers was found to be effective in enhancing the plant
height, dry matter production and ultimately with highest yield
thereby helping in tapping the production potential of sorghum.
Further, these practices are economically viable and eco-
friendly production technology for yield maximization in
sorghum through integration of inorganic and organic sources
of plant nutrients.
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