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Abstract

The present investigation entitled “To assess the effect of PGRs and micro-nutrient on herbage yield and
quality of produce on fodder sorghum (Sorghum bicolor L.)"A field experiment was conducted at G.P.B.
Research Farm of, Acharya Narendra Deva University of Agriculture and Technology, Kumarganj,
Ayodhya (U.P.) during Kharif season of 2020. The experiment was laid out in Randomized block design
with twelve treatments Triacontanol 10 ppm at 30 DAS (Foliar spray), Salicylic acid 100 ppm at 30 DAS
(foliar spray), 5 Kg Zn ha soil application, 2 Kg B ha* soil application, 5 Kg Zn ha' + 2 Kg B ha* soil
application, 5 Kg Zn ha soil application + Triacontanol 10 ppm at 30 DAS foliar spray, 5 Kg Zn soil
application + Salicylic acid 100 ppm at 30 DAS foliar spray, 2 Kg B ha soil application + Triacontanol
10 ppm at 30 DAS foliar spray, 2 Kg B ha* soil application + Salicylic acid 100 ppm at 30 DAS foliar
spray, 5 Kg Zn ha* + 2 Kg B ha* soil application + Triacontanol 10 ppm at 30 DAS foliar spray, 5 Kg Zn
hal + 2 Kg B hasoil application + Salicylic acid 100 ppm at 30 DAS foliar spray and water spray at the
time of PGR application.Results revealed that Application of 5 Kg Zn hal + 2 Kg B ha* soil application
+ Triacontanol 10 ppm at 30 DAS foliar spray fodder sorghum was found more effective to enhance the
growth and herbage yield and quality attributes of fodder sorghum.

Keywords: plant growth regulators, sorghum, growth parameter and yield, quality

1. Introduction

Sorghum (Sorghum bicolor (L.) is used for both grain and forage. While some varieties are
grown solely for grain, others have been developed for forage production, and some varieties
are dual-purpose (Harada et al., 2000) 1. The sorghum plant is a tall, erect annual grass, up to
5 m high, and follows the C4 pathway. Sorghum roots are adventitious and the root system can
extend from the top 90 cm soil layer to twice that depth. Culms are erect, solid, 0.6 to 5 m high
and 5 to 30 mm in diameter. Leaves are broad, glabrous, very similar to maize leaves but
shorter and broader. Inflorescence is a panicle, around 60 cm long, bearing up to 6000
spikelets (Balole et al., 2006) [?. Sorghum bicolor is highly variable. The stem is the part of
the plant that shows the greatest differences between genotypes, ranging from thin to thick,
with low or multiple tillering (Rattunde et al., 2001) Bl Sorghum is a C4 cereal fodder crop
with high photosynthetic efficiency. It has good characteristics such as resistance to drought,
resistance to poor drainage, tolerates a pH range of 5.0 to 8.5, some degree salinity resistance
and high biomass yield etc. Sorghum can be grown on all types of soil except water logged
and saline soil. In addition, the fodder and stover is fed to animals for milk and being used as
industrial raw material for bio fuel (Koeppen et al., 2009) [, refining sugar, paper making etc.
It is the fifth most cultivated cereal around the world and is grown for ethanol production,
forage, sugar, grain and fiber purposes (Yuan et al., 2008) B1.

In India the total area under cultivated fodder is 8.3 mha, on individual crop basis sorghum
amongst covered the area (2.6 mha) with production of (92.30 mt) and green fodder
productivity (35.5 tha). At present forage requirement is 1097 million tonnes (green fodder)
and 609 million tonnes (dry fodder) but availability is about 400.6 million tonnes (green
fodder) and 466 million tonnes (dry fodder) which is on an average less than half of the
requirement (Pal, 2016) ©

Crop yields are increased with the application of micronutrients specially Zn and B. Average
yield increase with B fertilizer was 20% in rice and maize, 21% in potato, 14% in cotton and
wheat, 10% in peanut and 7% in sugar beet.
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Whereas, average increase in yield with Zn application was
22% in sunflower and potato, 18% in maize,13% in wheat and
12% in rice, 11% in soybean and 8% each in cotton and
sugarcane respectively (Rashid and Akhtar, 2006) ["). Forage
sorghum is widely grown for its fodder use as it is preferred
over maize due to its high tolerance against stresses (Reddy et
al., 2004) B put always carries some risk of toxicity to
livestock, as almost all sorghum varieties contain the
cyanogenic glucoside dhurrin (Conn, 1980) [ which releases
HCN on tissue disruption (Kojima et al., 1979) [0 The
amount of the cyanogenic glycoside dhurrin in sorghum
varies depends on plant age and growth conditions.

Materials and Method

The experiment was conducted at G.P.B. Research Farm
Acharya Narendra Deva University of Agriculture and
Technology, Kumarganj, Ayodhya (U.P.) during Karif season
of 2020-21. The soil of the experimental field was silt loam in
texture with medium soil fertility.

The experiment was laid out in Randomized block design
with twelve treatments Triacontanol 10 ppm at 30 DAS
(Foliar spray), Salicylic acid 100 ppm at 30 DAS (foliar
spray), 5 Kg Zn ha?! soil application, 2 Kg B ha? soil
application, 5 Kg Zn ha* + 2 Kg B ha* soil application, 5 Kg
Zn ha? soil application + Triacontanol 10 ppm at 30 DAS
foliar spray, 5 Kg Zn soil application + Salicylic acid 100
ppm at 30 DAS foliar spray, 2 Kg B ha* soil application +
Triacontanol 10 ppm at 30 DAS foliar spray, 2 Kg B ha soil
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application + Salicylic acid 100 ppm at 30 DAS foliar spray, 5
Kg Zn ha' + 2 Kg B ha soil application + Triacontanol 10
ppm at 30 DAS foliar spray, 5 Kg Zn ha* + 2 Kg B ha* soil
application + Salicylic acid 100 ppm at 30 DAS foliar spray
and water spray at the time of PGR application was used.

In case of fertilizers nitrogen were applied in the forms of
Urea. Phosphorus was applied in field in different levels in
the forms of DAP. Full dose of nitrogen and phosphorus were
applied at the time of sowing, nitrogen is given in sorghum as
a starter dose.

The seeds were sown on 12 July, 2020 of variety SSV 74
Sowing was done by line with a 3-4 cm depth. A certified
seed was used @ Seed 40 Kg hain all the plots.

Result and Discussion

For this experiment the data were statistically analyzed and
presented with the help of table. Following result should be
obtained in this experiment.

Growth attributes

The data presented in Table-1 clearly indicate that initial plant
population was found non significant due to effect of PGR
and micronutrients (Zn and B) at 15 DAS. Maximum plant
population (22 m row length) was recorded in 5 Kg Zn hal +
2 Kg B hasoil application + Triacontanol 10 ppm at 30 DAS
foliar spray and minimum (19 m™ row length) in water spray
at the time of PGR application.

Table 1: Effect of PGR and micronutrients (Zn and B) on plant population at 15 days after sowing of fodder sorghum

S. No. Treatments Pla_rl1t population
(m* row length)
Ta Triacontanol 10 ppm at 30 DAS (Foliar spray) 20
T2 Salicylic acid 100 ppm at 30 DAS (foliar spray) 19
T3 5 Kg Zn ha soil application 21
T4 2 Kg B hasoil application 20
Ts 5 Kg Zn ha' + 2 Kg B ha soil application 20
Ts 5 Kg Zn ha' soil application + Triacontanol 10 ppm at 30 DAS foliar spray 20
T7 5 Kg Zn soil application + Salicylic acid 100 ppm at 30 DAS foliar spray 19
Ts 2 Kg B hasoil application + Triacontanol 10 ppm at 30 DAS foliar spray 20
To 2 Kg B hasoil application + Salicylic acid 100 ppm at 30 DAS foliar spray 21
To 5 Kg Zn hal + 2 Kg B ha* soil application + Triacontanol 10 ppm at 30 DAS foliar spray 22
Tu 5 Kg Zn hal + 2 Kg B ha' soil application + Salicylic acid 100 ppm at 30 DAS foliar spray 20
T12 Water spray at the time of PGR application 19
SEmz+ 0.88
CD at 5% NS

The data on plant height recorded at 30", 60 day after sowing
and at harvest stage of crop growth have been presented in
Table-2 clearly reveal that the plant height increased
consistently from 30" days stage to harvest stage under
application of PGR and micronutrients. However, the rate of
increase in plant height was differed with different treatments.
Plant height was found significant at all the stage of crop
growth except 30 days after sowing. The maximum plant
height was observed 159.94cm and 210cm at 60 and at
harvest stage, respectively, with the application of 5 Kg Zn

hal+ 2 Kg B ha + Triacontanol 10 ppm at par with To T7, Ts,
Ts, and T3 is 141.46cm, 149.93cm, 153.12cm.151.58cm and
142.23cm, respectively, and lower value was observed in
water spray at the time of PGR application similar trends was
observed that harvest stage of crop.

The increase in plant height due to the PGR which promotes
the mobilization and translocation of nutrients Zn and B in
plants, resulting to enhance the cell division, cell elongation
which increase in growth of plant. Similar results also be
reported by Gunes et al. (2007) (11,
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Table 2: Effect of PGR and Micronutrient (Zn & B) on plant height at different growth stages of fodder sorghum

Plant height (cm)

S No. Treatment 30 DAS | 60 DAS | At harvest
T1 Triacontanol 10 ppm at 30 DAS (Foliar spray) 61.87 133.99 189.80
T2 Salicylic acid 100 ppm at 30 DAS (foliar spray) 58.33 140.69 185.40
Ts 5 Kg Zn ha' soil application 60.50 142.23 187.50
T4 2 Kg B ha'soil application 62.42 135.96 174.20
Ts 5 Kg Zn ha' + 2 Kg B ha soil application 65.38 151.58 199.80
Ts 5 Kg Zn ha' soil application + Triacontanol 10 ppm at 30 DAS foliar spray 63.12 153.12 201.80
T7 5 Kg Zn soil application + Salicylic acid 100 ppm at 30 DAS foliar spray 61.77 149.93 197.60
Ts 2 Kg B hasoil application + Triacontanol 10 ppm at 30 DAS foliar spray 61.31 132.34 187.60
To 2 Kg B hasoil application + Salicylic acid 100 ppm at 30 DAS foliar spray 63.77 141.46 186.50
Tio 5Kg Zn hal+ 2 Kg B hasoil applicat;gpa; Triacontanol 10 ppm at 30 DAS foliar 67.83 15094 210.80
Tu 5Kg Zn ha'+ 2 Kg B hasoil applicaticsagr;ySalicylic acid 100 ppm at 30 DAS foliar 60.33 15455 203.70
T2 Water spray at the time of PGR application 61.55 127.16 162.60

SEmz+ 2.33 6.40 8.15
CD at 5% NS 18.77 23.90

The data presented in Table-3. The leaf: stem ratio was found
non significant at the time of harvest and the maximum leaf
stem ratio (0.74) was found with the application of 5 Kg Zn

hal+ 2 Kg B ha + Triacontanol 10 ppm and minimum leaf
stem ratio (0.69) observed in 2 Kg B ha* and water spray at
the time of PGR application.

Table 3: Effect of PGR and Micronutrients (Zn & B) on Leaf stem ratio of fodder sorghum

S. No. Treatments Leaf stem ratio
Ta Triacontanol 10 ppm at 30 DAS (Foliar spray) 0.70
T2 Salicylic acid 100 ppm at 30 DAS (foliar spray) 0.69
T3 5 Kg Zn ha soil application 0.71
T4 2 Kg B hasoil application 0.69
Ts 5 Kg Zn ha! + 2 Kg B ha soil application 0.72
Ts 5 Kg Zn ha' soil application + Triacontanol 10 ppm at 30 DAS foliar spray 0.73
T7 5 Kg Zn soil application + Salicylic acid 100 ppm at 30 DAS foliar spray 0.71
Ts 2 Kg B ha*soil application + Triacontanol 10 ppm at 30 DAS foliar spray 0.70
Ty 2 Kg B ha!soil application + Salicylic acid 100 ppm at 30 DAS foliar spray 0.69
To 5 Kg Zn ha' + 2 Kg B ha soil application + Triacontanol 10 ppm at 30 DAS foliar spray 0.74
Tu 5 Kg Zn ha' + 2 Kg B ha soil application + Salicylic acid 100 ppm at 30 DAS foliar spray 0.73
T2 Water spray at the time of PGR application 0.69

SEmz+ 0.02
CD at 5% NS

Leaf area index computed at various growth stages are
presented in Table 4, Leaf area index was found significant at
all the stage of crop growth except 30 DAS. At 60 DAS and at
harvest stage the maximum leaf: stem ratio (2.98, 3.80) was
observed in 5 Kg Zn ha' + 2 Kg B ha? soil application +
Triacontanol 10 ppm at 30 DAS foliar spray at par with T7 Tg,
Toand Ti1, respectively, and observed minimum (2.02, 3.05)

in water spray at the time of PGR application respectively are
significant over them.

The variation in leaf stem ratio is due to the Zn and salicylic
acid which help in the biosynthesis of auxin that promotes the
growth of plant and also increase the leaf area index. Similar
result was also presented by Youssef et al. (2017) 21,

Table 4: Effect of PGR and micronutrients (Zn and B) on leaf area index at different growth stages of fodder sorghum

Leaf area index
S No. Treatments 30 DAS | 60 DAS | At harvest

T1 Triacontanol 10 ppm at 30 DAS (Foliar spray) 0.89 2.45 3.22
T2 Salicylic acid 100 ppm at 30 DAS (foliar spray) 0.92 2.31 3.16
T3 5 Kg Zn ha soil application 0.89 214 3.23
Ta 2 Kg B ha!soil application 0.91 2.50 3.48
Ts 5 Kg Zn ha'+ 2 Kg B ha soil application 0.93 2.48 3.60
Ts 5 Kg Zn ha' soil application + Triacontanol 10 ppm at 30 DAS foliar spray 0.81 2.48 3.50
T7 5 Kg Zn soil application + Salicylic acid 100 ppm at 30 DAS foliar spray 0.84 2.74 3.23
Ts 2 Kg B hasoil application + Triacontanol 10 ppm at 30 DAS foliar spray 0.87 2.63 3.37
Ty 2 Kg B hasoil application + Salicylic acid 100 ppm at 30 DAS foliar spray 0.85 2.97 3.40
Tio 5 Kg Zn ha' + 2 Kg B ha* soil application + Triacontanol 10 ppm at 30 DAS foliar spray 0.95 2.98 3.80
Tu 5 Kg Zn hal + 2 Kg B ha soil application + Salicylic acid 100 ppm at 30 DAS foliar spray 0.92 2.68 3.26
T2 Water spray at the time of PGR application 0.82 2.02 3.05
SEm# 0.039 0.112 40.30

CD at 5% NS 0.329 3.22
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Yield attributes

Green and dry fodder yield (g ha?)

The data presented in Table-5. The green and dry fodder yield
of fodder sorghum as influenced by plant growth regulators
and micronutrients was found significant. Maximum green
fodder yield (564.75 g ha*) was recorded with the application
of 5 Kg Zn ha' + 2 Kg B ha* + Triacontanol 10 ppm and at
par with le T3, T5, Ts, T7, and T11 which produce 52893,
523.90, 538.40, 547.10, 529.65, 546.50, q ha? respectively,
and recorded minimum yield (456.60 g hal) in water spray at
the time of PGR application.

Maximum dry fodder yield (156.44 g ha*) was recorded with

http://www.thepharmajournal.com

the application of 5 Kg Zn ha' + 2 Kg B ha + Triacontanol
10 ppm and at par with Ty, Ts Ts Ts T7 and Ti; which
produce 146.51, 145.12, 149.14, 151.54, 146.70, 151.38, g ha
! respectively, and observed minimum yield (128.50 g hat) in
water spray at the time of PGR application.

Maximum yield was recorded due to the PGR, that helps Zn
and B mobilization process in the plant and also enhance the
translocation of these nutrients in plant resulting increase in
photosynthates that increase the yield of plant by cell division,
cell elongation and converting more food from source to sink
that maximize the yield of crop. Similar results also be
proposed by Pal et al. (2009) 11,

Table 5: Effect of PGR and micronutrients (Zn and B) on Green and dry fodder yields of fodder sorghum

S, No. Treatments Green(;oggf)r yield|Dry E(;dﬁ;l;)yleld
T1 Triacontanol 10 ppm at 30 DAS (Foliar spray) 528.93 146.51
T2 Salicylic acid 100 ppm at 30 DAS (foliar spray) 501.20 138.82
Ts 5 Kg Zn ha' soil application 523.90 145.12
T4 2 Kg B hasoil application 499.56 138.38
Ts 5 Kg Zn ha' + 2 Kg B hasoil application 538.40 149.14
Ts 5 Kg Zn ha soil application + Triacontanol 10 ppm at 30 DAS foliar spray 547.10 151.54
T7 5 Kg Zn soil application + Salicylic acid 100 ppm at 30 DAS foliar spray 529.65 146.70
Ts 2 Kg B ha*soil application + Triacontanol 10 ppm at 30 DAS foliar spray 510.97 141.54
To 2 Kg B ha!soil application + Salicylic acid 100 ppm at 30 DAS foliar spray 504.42 139.72
Tio | 5KgZnha'+2Kg B hasoil application + Triacontanol 10 ppm at 30 DAS foliar spray 564.75 156.44
Tu | 5KgZnha'+2Kg B ha!soil application + Salicylic acid 100 ppm at 30 DAS foliar spray 546.50 151.38
T12 Water spray at the time of PGR application 465.60 128.50
SEmz+ 17.41 4.38
CD at 5% 51.06 12.84
Quality Triacontanol 10 ppm at par with Ty, Ts, T7 and Ti;, and

Crude Protein content (%) and yield (g ha):

Crude Protein content (%) and yield (q ha™) presented in
Table- 6. The data on crude protein content was found non
significant as influenced by PGR and Zn and B. Yield of
crude protein was found significant as influenced by PGR and
Zn and B. maximum crude protein yield (11.77 g ha') was
found with the application of 5 Kg Zn ha! + 2 Kg B ha! +

recorded minimum crude protein yield (8.90 g ha?) in water
spray at the time of PGR application.

Maximizing the yield due to the application of B in the plant,
B helps the synthesis of protein by plant which maximize the
protein yield. Similar result also described by Salem (2020)

[14]

Table 6: Effect of PGR and micronutrients (Zn and B) on Crude protein content (%) and yield (q ha) at harvest stage of fodder sorghum

Crude protein | Crude protein

S. No. Treatments content (%) vield (g ha')
T1 Triacontanol 10 ppm at 30 DAS (Foliar spray) 7.24 10.60
T2 Salicylic acid 100 ppm at 30 DAS (foliar spray) 6.94 9.63
Ts 5 Kg Zn ha' soil application 7.08 10.27
T4 2 Kg B ha soil application 6.95 9.61
Ts 5 Kg Zn ha'+ 2 Kg B ha soil application 7.25 10.81
Te 5 Kg Zn ha soil application + Triacontanol 10 ppm at 30 DAS foliar spray 7.33 11.10
T7 5 Kg Zn soil application + Salicylic acid 100 ppm at 30 DAS foliar spray 7.18 10.53
Ts 2 Kg B hasoil application + Triacontanol 10 ppm at 30 DAS foliar spray 7.08 10.02
To 2 Kg B hasoil application + Salicylic acid 100 ppm at 30 DAS foliar spray 6.95 9.71
To 5 Kg Zn hal + 2 Kg B ha* soil application + Triacontanol 10 ppm at 30 DAS foliar spray 7.53 11.77
Tu 5 Kg Zn ha'+ 2 Kg B ha soil application + Salicylic acid 100 ppm at 30 DAS foliar spray 7.34 11.11
T2 Water spray at the time of PGR application 6.93 8.90
SEmz+ 0.25 0.46
CD at 5% NS 1.35

ADF and NDF content (%) and yield (g ha™)

ADF content and NDF content computed at harvest stages are
presented in Table 7, indicate that ADF and NDF content as
influenced by PGR and micronutrients (Zn and B) in fodder
sorghum.

The data on ADF and NDF content were found non
significant as influenced by PGR and Zn and B. Yield of ADF
and NDF showed significant variation as

influenced by PGR and Zn and B. maximum ADF vyield
(65.32 g ha') and NDF (100.93 g ha?) recorded with
application of 5 Kg Zn ha + 2 Kg B ha™ soil application +
Triacontanol 10 ppm at 30 DAS foliar spray at par with rest of
the treatment was significant and while minimum ADF vyield
(47.67 g ha') and NDF (77.74 q ha?) observed with
application of water spray at the time of PGR application.
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Table 7: Effect of PGR and micronutrients (Zn and B) on ADF and NDF content (%) and yield (q ha) at harvest stage of fodder sorghum

ADF | ADF | NDF | NDF
S. No Treatments content| yield |content] vyield
(%) |(qha’)| (%) |(qha?)
T1 Triacontanol 10 ppm at 30 DAS (Foliar spray) 40.25 | 58.97 | 62.81 | 92.02
T2 Salicylic acid 100 ppm at 30 DAS (foliar spray) 37.59 | 52.18 | 60.75| 84.33
T3 5 Kg Zn ha' soil application 39.45 | 57.24 |62.26 | 90.35
T4 2 Kg B ha' soil application 37.68 | 52.14 | 60.8 | 84.13
Ts 5 Kg Zn ha'+ 2 Kg B hasoil application 41.10 | 61.29 |63.21 | 94.27
Ts 5 Kg Zn ha soil application + Triacontanol 10 ppm at 30 DAS foliar spray 41.46 | 62.82 | 63.57 | 96.33
T7 5 Kg Zn soil application + Salicylic acid 100 ppm at 30 DAS foliar spray 40.10 | 58.82 | 62.41 | 91.55
Ts 2 Kg B ha soil application + Triacontanol 10 ppm at 30 DAS foliar spray 39.50 | 55.90 | 62.16 | 87.98
To 2 Kg B hasoil application + Salicylic acid 100 ppm at 30 DAS foliar spray 38.30 | 53.51 | 61.10 | 85.36
T 5 Kg Zn ha' + 2 Kg B ha soil application + Triacontanol 10 ppm at 30 DAS foliar spray | 41.76 | 65.32 | 64.52 | 100.93
Tu 5 Kg Zn ha' + 2 Kg B ha soil application + Salicylic acid 100 ppm at 30 DAS foliar spray | 41.50 | 62.82 | 63.67 | 96.38
T2 Water spray at the time of PGR application 37.10 | 47.67 | 60.50 | 77.74
SEmz 176 | 139 | 221 | 291
CD at 5% NS 4.08 NS 8.55

Zn and B contents (ppm) in plant

The data computed that Zn and B content as influenced by
PGR and micronutrients (Zn and B) presented in table 8, the
data revealed that Zn and Boron content in plant was found
non-significant.

Maximum Zn and B (18.65) and (139.2) was found with the
application of 5 Kg Zn ha' + 2 Kg B ha + Triacontanol 10
ppm and minimum Zn and B (17.95) and (137.7) in Water
spray at the time of PGR application.

Table 8: Effect of PGR and micronutrients (Zn and B) on Zn and B content in plant after harvest of fodder sorghum

S. No. Treatments Zn contents (ppm)|B contents (ppm)
T1 Triacontanol 10 ppm at 30 DAS (Foliar spray) 17.95 135.00
T2 Salicylic acid 100 ppm at 30 DAS (foliar spray) 17.98 135.20
T3 5 Kg Zn ha soil application 18.50 136.10
T4 2 Kg B ha*soil application 18.25 138.30
Ts 5 Kg Zn ha' + 2 Kg B ha soil application 18.60 138.80
Ts 5 Kg Zn ha soil application + Triacontanol 10 ppm at 30 DAS foliar spray 18.50 135.70
T7 5 Kg Zn soil application + Salicylic acid 100 ppm at 30 DAS foliar spray 18.55 135.90
Ts 2 Kg B ha*soil application + Triacontanol 10 ppm at 30 DAS foliar spray 18.30 138.90
To 2 Kg B ha*soil application + Salicylic acid 100 ppm at 30 DAS foliar spray 18.35 139.00
Ti0 | 5KgZnhat+2KgB ha?soil application + Triacontanol 10 ppm at 30 DAS foliar spray 18.65 139.20
Tu | 5KgZnha!+2 Kg B ha'soil application + Salicylic acid 100 ppm at 30 DAS foliar spray 18.64 139.40
T2 Water spray at the time of PGR application 17.95 137.70

SEm+ 0.61 4.23
CD at 5% NS NS
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