International Journal for Innovative
€ngineering and Management Research

A Peer Revieved Open Access International Journal
www.ijiemr.org

ELSEVIER
SSRN

2021 IJIEMR.Personal use of this material is permitted. Permission from IJIEMR must

be obtained for all other wuses, in any current or future media, including
reprinting/republishing this material for advertising or promotional purposes, creating new
collective works, for resale or redistribution to servers or lists, or reuse of any copyrighted
component of this work in other works. No Reprint should be done to this paper, all copy
right is authenticated to Paper Authors

IJIEMR Transactions, online available on 20th Jan 2021. Link
:http://www.ijiemr.org/downloads.php?vol=Volume-10&issue=ISSUE-01

DOI: 10.48047/JIEMR/V10/101/31

Title: Efficiency of Endophytic bacterial culture on yield and yield attributes of

groundnut
Volume 10, Issue 01, Pages: 148-156.
Paper Authors

Kumar Naik, A. H. Umesha S, Basavaraj Naik T.

USE THIS BARCODE TO ACCESS YOUR ONLINE PAPER

To Secure Your Paper As Per UGC Guidelines We Are Providing A Electronic
Bar Code

Vol 10 Issue01, Jan2021 ISSN 2456 - 5083 www.ijiemr.org



International Journal for Innovative

€ngineering and Management Research

A Peer Revieved Open Access International Journal

WWwWw.ijiemr.org

Efficiency of Endophytic bacterial culture on yield and yield

attributes of groundnut

'Kumar Naik, A. H. 2Umesha S and 3Basavaraj Naik T.

'Assistant Professor, Department of Agronomy, ZAHRS, Babbur farm, Hiriyur-577598

’Research Associate, Natural Farming Project, ZAHRS, Babbur farm, Hiriyur-577598

*Senior Farm Superintendent, ZARS, CoA, Navile Shivamogga-577225
umeshayadav.s@gmail.com

Abstract— Field experiments were carried out for three consecutive years conducted during
2016, 2018 and 2019 during kharif season at Zonal Agricultural and Horticultural Research
Station, Babbur farm, Hiriyur, Karnataka, India to study the alleviation of moisture-deficit
stress in groundnut by application of endophytic bacteria under rainfed conditions. The
experiment was laid out in randomized block design with three replication and eight
treatments. The pooled results of three years revealed that treatment having DGREB-3 culture
with intercultural operations significantly recorded higher pod yield (1022 kg ha™) as
compared to control (693 kg ha™) and it is on par with any DGREB culture (T;) with two
intercultural operations (909 kg ha™). Any DGREB culture with two intercultural operations
significantly recorded highest nodulations at 30 and 60 days (50.2 and 57.8) as compared to
control (20.6 and 33.7). In case of higher gross returns (Rs. 46,565), net returns (Rs. 16,997)
were recorded with DGREB-3 culture with intercultural operations. Whereas highest B:C
(1.66) was recorded with any DGREB culture with two intercultural operations.

Key words: Endophytic bacteria, DGREB culture, Groudnut

Introduction benign approaches have to be employed to

Now a day’s agriculture has been largel . . . .
Y & gy maintain sustainable agricultural production

achieved through  the use of farm equipment, through endophytic bacteria and to overcome

high-yielding crop varieties, intensive tillage, threats that lead to loss of crop yield, including

irrigation, fertilizers, pesticides and other . .
& p plant stresses associated with unfavourable

manufactured inputs (Foley et al., 2005). environmental conditions, such as drought,

However, detrimental effects of the agricultural . ..
extreme temperatures and soil salinity as well as

practices on soil ecology, high irrigation needs biotic stress induced by plant pathogens and

as well as effect on human health have been
pests.

recognized. Therefore new environmentally
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The group of endophytes and their
existence have been traced in the fossil records
suggesting that endophyte-host association may
have evolved from the time of emergence of
first higher plants on earth (Rodriguez &
Redman 1997, Strobel 2003). Endophytic
bacteria are a class of endosymbiotic
microorganisms that live in internal plant
tissues of apparently healthy host plants
(Schulz, Boyle, 2006). Unlike phytopathogens,
such bacteria do not normally cause any
substantial disease symptoms. The endophytes
aid nutrient availability and uptake enhance
stress tolerance and provide disease resistance
(Hamilton et al., 2012). Plant growth promoting
capability of endophytes could be directly
established through production of plant growth
hormones, interactions that alter endogenous
plant hormone production or activity that
increases accessibility of nutrients, such as
nitrogen and phosphorus (Glick, 2012). Plant
disease resistance promoting properties are
associated with the ability of endophytic
bacteria to produce a wide range of compounds
such as antibiotics or chitinase enzyme, which
can inhibit growth of plant pathogens and thus
act as biocontrol agents (Brader er al., 2014,
Wang et al., 2014). Endophytes were also
shown to stimulate a latent disease defense
mechanism, termed as induced systemic
resistance (ISR), that confers an enhanced level
of protection to a broad spectrum of pathogens

(Pieterse et al., 2014). In this context, there is a

strong case for using endophytic bacterial
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cultures can provide beneficial effects on
groundnut, directly by enhancing crop nutrition
or indirectly by reducing damage caused by

environmental stress like drought.

Materials and Methods
The proposed field study was conducted at

Zonal Agricultural and Horticultural Research
Station, Babbur farm, Hiriyur, Karnataka, India
during kharif seasons of 2016, 2018 and 2019.
The experimental site was situated between
13° 57" 32" North latitude and 70° 37’ 38" East
longitude at an altitude of 606 metre above
mean sea level and comes under agro climatic
zone-IV (Central dry zone of Karnataka). The
soil of the experimental plot was block in
texture and alkaline in reaction. The soil has an
organic carbon content of 0.41 per cent and was
low in available nitrogen 205 kg/ha, high in
phosphorus 23.0 kg/ha and potash 321 kg/ha.
The experiment was laid out in randomized
block design with three replications. The
experiment consisted of eight treatment
combinations of seed treatment with different
DGREB series cultures. The cultures obtained
from National Research Centre for Groundnut

(NRCG), Junagadh. Seed
DGREB series culture @ 20g/kg of groundnut

treatment  with

was done by sticking solution (jaggary solution
@ 125g/liter water) on seeds and it was mixed
thoroughly. Seeds were air dried in shade after
treatment and then used for sowing. A
recommended dose of nitrogen, phosphorus,
potash and at 45 days after sowing gypsum was

applied. The crops were sown under rainy
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season but after cessation of monsoon five
irrigations each of 50 mm depth were given to
groundnut crop at an interval of 15 days. Pest
and disease control measures were taken as and
when required. The total rainfall received
during 2016, 2018 and 2019 was 312.2 mm,
490.4 mm and 788.4 mm, respectively.

Result and discussion
Growth and yield attributes
The growth and yield attributes of crops

differed significantly during first (2016), second
(2018) and third (2019) year of experiments and
the pattern of response to endophytic bacterial
cultures application was similar in all the three
years. Therefore, only pooled data of the three
years are used to highlight the results and
discussed in this chapter (Table 1, 2 & 3).

There is no statistically difference
between the plant populations among the
treatments. The highest number of branches per
plant (3.9), nodule count at 30 and 60 days after
sowing (50.2 and 57.8, respectively) were
recorded by any DGREB culture with two
intercultural ~ operations  (T,).  Whereas,
significantly higher number of pods per plant
(29.7) and 100 kernel weight (40.7 g) were
recorded in treatment receiving DGREB-3
culture with intercultural operations (T3). They
may confer benefits to their host plants via
multiple mechanisms including biological
nitrogen fixation (Doty, et al., 2016) enhancing
the bioavailability of phosphorous (P), iron (Fe)

and other mineral nutrients (Bulgarelli, et al.,

2013), production of phytohormones including
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indole acetic acid (IAA), abscisic acid (ABA),
gibberellic acid (GA), brassinosteroids (BR),
jasmonates (JA) and salicylic acid (SA) (Fahad,
et al., 2015), generation of antioxidants for
increased plant productivity and tolerance to

biotic or abiotic stresses.

Pod yield and Economics
The pooled analysis of the data indicated that,

DGREB-3 culture with intercultural operations
(T¢) recorded significantly higher pod yield,
kernel yield and haulm yield (1022, 619.3 and
1369 kg/ha, respectively) (Table 4 and Fig.1).
However, higher gross returns (Rs. 46,565), net
16,997) was
DGREB-3 with intercultural operations (T¢) and
B:C ratio (1.66) was recorded with any DGREB

returns  (Rs. recorded with

culture with two intercultural operations (T,)
(Table 5 and Fig.1).

Pod Yield: 1In 2016, Pod yield differed
significantly due to different DGRB cultures.
DGREB-3

The treatment culture  with

intercultural operations (Te) recorded
significantly higher pod yield (929 kg/ha) and it
was on par with (T,) any DGREB culture (848
kg/ha), (Ts) DGREB-5 with inter cultivation
(802 kg/ha), (T;) DGREB-4 with inter
cultivation (795 kg/ha) and (T4) DGREB-1 with
inter cultivation (770 kg/ha) as compared to
other treatments and control. However, in 2018
only DGREB-3 culture with intercultural
operations (Ts) recorded significantly higher
pod vyield (909 kg/ha) compared to other
treatments. Whereas, 2019 DGREB-3 culture
with intercultural operations (Tg) recorded

significantly higher pod yield (1230 kg/ha) over
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other treatment except (T,) any DGREB culture
(909 kg/ha).

Kernel Yield: Highest kernel yield noticed in
2016 was DGREB-3 culture with intercultural
operations (Ts) recorded significantly higher
pod yield (619 kg/ha) and it was on par with
(T,) any DGREB culture (552 kg/ha), (Ts)
DGREB-5 with inter cultivation (546 kg/ha),
(T7) DGREB-4 with inter cultivation (532
kg/ha), (Ts) DGREB-2 with inter cultivation
(524 kg/ha) and (T4,) DGREB-2 with inter
cultivation (508 kg/ha) as compared to other
treatments and control. In 2018, DGREB-3
culture with intercultural operations (T)
recorded significantly higher pod yield (606
kg/ha) and it was on par with (T,) any DGREB
culture (539 kg/ha), (Tg) DGREB-5 with inter
cultivation (533 kg/ha) compared to other
treatments. However, in 2019 only DGREB-3
culture with intercultural operations (Tg)
recorded significantly higher pod yield (632.9
kg/ha) compared to other treatments.

Haulm Yield: In 2019 highest haulm yield
was recorded in (Ts) DGREB-3 culture with
intercultural operations (1276 kg/ha) and it was
on par with (T,) any DGREB culture (1257
kg/ha) and (Ts) DGREB-5 with inter cultivation
(1079 kg/ha) as compared to other treatments
and control. Whereas in 2018, DGREB-3
culture with intercultural operations (Tg)
recorded significantly higher pod yield (1249
kg/ha) and it was on par with (T,) any DGREB
culture (1230 kg/ha)

treatments. However, in 2019 DGREB-3 culture

compared to other
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with intercultural operations (Ts) recorded
significantly higher pod yield (1581 kg/ha) over
other treatment except (T,) any DGREB culture
(1532 kg/ha). This is due to endophytic bacteria
can help their host plants in getting increased
amounts of limiting plant nutrients, which
include nitrogen, iron and phosphorus (Glick,
2012). The endophytic bacteria produce an
called

(ACC)

enzyme 1-aminocyclopropane-1-

carboxylate deaminase that can
hydrolyse ACC, which is a precursor of plant
hormone ethylene. ACC degrading bacteria can
bind to plant roots and cleave the exuded ACC
into o-ketobutyrate and ammonia, and use it as a
nitrogen source (Sun et al, 2009). Thus,
hydrolysis of ACC can alleviate plant stress,
thereby improving plant growth under stress

conditions.

Conclusion
Endophytic bacteria are the plant beneficial

bacteria that thrive inside plants and can
improve plant growth under normal and
challenging conditions. They can benefit host
plants directly by improving plant nutrient
uptake and by modulating growth and stress
related phytohormones. Indirectly, endophytic
bacteria can improve plant health by targeting
pests and pathogens with antibiotics, hydrolytic

enzymes, nutrient limitation and by priming

plant defences in sustainable agriculture system.
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Table 1: Initial and final plant populations, Number of branches in groundnut by application of endophytic
bacteria under rainfed conditions during kharif 2016, 2018 and 2019 at Zonal Agricultural and
Horticultural Research stations, Hiriyur, UAHS, Shivamogga

SL Initial Plant population Final Plant Papulation No. of Branches/Plant

2016 | 2018 | 2019 | Mean | 2016 | 2018 | 2019 | Mean | 2016 | 2018 | 2019 | Mean
Treatments

T, (Cl/‘;“g"l 180 | 193 | 426 | 266 | 101 | 98 | 272 | 157 | 3.0 | 27 | 27 | 28
Any DGREB
(i/c-2)
Un-inoculated
Control
T; | (with Suggested 170 173 372 238 94 88 287 156 3.0 2.9 2.9 2.9
inter
cultivation)
DGREB-1
T4 | (with Suggested 158 168 394 240 91 85 296 157 3.0 2.9 2.9 3.0
intercultivation)
DGREB-2
.(w1th Suggested 184
inter
cultivation)
DGREB-3
.(w1th Suggested 191 206
inter
cultivation))
DGREB-4
(with Suggested
inter
cultivation))
DGREB-5
(with Suggested
inter
cultivation)
S.Em + 15.92 | 1243 | 15.73 12.09 5.62 8.32 10.52 6.57 0.26 0.47 0.06 0.05
CD (P=0.05) NS NS NS NS NS NS NS NS 0.75 1.42 0.19 0.17

T, 167 182 | 374 241 109 94 291 165 4.0 3.7 39 39

Ts 201 325 237 99 101 283 161 4.0 3.7 3.8 3.8

Te 370 255 109 106 262 159 4.0 34 35 3.7

T, 180 188 369 246 104 96 269 156 4.0 34 3.6 3.7

194 | 215 361 257 106 112 266 161 4.0 3.7 3.8 3.8

Table 2: Days to 50 % flowering, Number of Podsand Kernel weight as influenced by application of
endophytic bacteria to Groundnut under rainfed conditions during kharif 2016, 2018 and 2019 at
Zonal Agricultural and Horticultural Research stations, Hiriyur, UAHS, Shivamogga
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Days to 50 % flowering No.of Pods/Plant 100 Kernel Wt.(g)
51 No. Treatments 2016 | 2018 | 2019 | Mean | 2016 | 2018 | 2019 | Mean | 2016 | 2018 | 2019 | Mean
Control - < - < < <
T1 . 33 323 324 332 23 235 249 243 38 333 359 364
(We2)
Tz atz?GRIB 36 343 342 348 29 279 282 254 40 387 392 393
Un-inoculated Control
T3 (with Suggested inter 38 353 358 364 23 216 229 225 37 355 363 363
cultivation)
DGREB-1
Ts (with Suggested 38 353 331 361 26 25 265 258 39 377 303 387
. Iivation)
DGREB-2
Ts (with Suggested inter 3g 343 344 356 26 245 250 252 38 372 387 380
cultivation)
DGREB-3
Ts (with Suggested inter 37 343 343 333 30 289 301 07 41 300 413 40.7
cultivation))
DGREB-4
T (with Suggested inter 36 323 325 336 25 235 243 243 39 372 379 380
cultivation))
DGREB-5
Ts (with Suggested inter 36 323 322 335 27 26 270 267 40 387 384 390
cultivation)
SEm = 0.69 1.00 129 024 | 2.66 0.50 0.52 0.16 117 1.00 0.56 0.30
CD (P=0.05) 202 3.10 3.94 0.73 7.53 1.40 1.60 0.49 345 2.90 1.70 0.93

Table 3: Effect of Endophytic bacteria on Nodulations number, Nodule weight and Shelling Percentage of
groundnut under rainfed conditions during kharif 2016, 2018 and 2019 at Zonal Agricultural and
Horticultural Research stations, Hiriyur, UAHS, Shivamogga

bad
Nodule Count (30 days) Nodule Count (60 days) Shelling (%) Nodule Wt. (g)
5L No Treatments Fresh Dry
T 2016 | 2018 | 2019 Mean 2016 2018 2019 Mean 2016 2018 2019 Mean “:e(g) wt. (g)
2019 2018
T :;,"c“;"l 21 | 186 | 2207 | 208 34 323 | 3467 | 337 65 622 | 626 | 633 | 027 | 005
T2 ;;:_;;GREB 30 47 3373 502 58 364 39.10 578 65 632 64.0 64.1 038 0.09
Un-inoculated Control
T3 (with Suggested inter 27 255 2817 269 £} 348 36.33 364 66 642 644 649 030 0.07
cultivation)
DGREB-1
Ty (with Suggested 43 402 | 4337 422 54 522 36.73 343 66 642 64.4 649 023 0.03
DGRERB-2
Ts (with Suggested inter 35 333 36.50 349 44 412 4450 4312 69 66.6 66.4 673 038 0.09
cultivation)
DGREB-3
Ts (with Suggested inter 38 368 3740 374 52 51 3433 525 66 63.7 638 643 0.43 0.16
cultivation))
DGREB-4
Ty (with Suggested inter 44 421 4377 433 54 524 3487 338 66 642 64.6 649 031 0.08
cultivation))
DGREB-5
Ts (with Suggested inter 41 392 | 4073 403 33 19 33.13 527 68 659 658 66.6 039 0.09
cultivation)
SEm = 213 2.10 1.46 0.56 226 1.90 1.14 0.43 232 130 0.38 0.17 0.05 0.02
CD (P=0.05) 6.28 6.10 4.44 L.71 6.66 5.70 348 1.33 6.83 .80 1.17 0.53 0.16 0.07
O

Table 4: Effect of endophytic bacteria on Pod yield, Kernel yield and Haulm yield of groundnut under rainfed
conditions during kharif 2016, 2018 and 2019 at Zonal Agricultural and Horticultural Research stations, Hiriyur,
UAHS, Shivamogga
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Pod yield(Kg/ha) Kernel Yield (Kg/'ha) Haulm Yield (Kg/ha)
1. No. Treatments
2016 | 2018 2019 | Mean | 2016 2018 2019 | Mean | 2016 2018 2019 | Mean
T g,‘:“;;“l 645 629 804 693 421 407 4190 | 4157 879 860 1014 918
Tz ‘w._h?rlI))GREB 848 220 1065 209 552 339 5425 5445 1257 1230 1532 1340
Un-inoculated Control
Ts (with Suggested inter 630 664 261 735 453 439 4264 43935 T08 691 1034 811
cultivation)
DGREB-1
Ta (with Suggested 770 752 018 813 308 404 5048 5023 859 240 1054 918
intercultivation)
DGREB-2
Ts (with Suggested inter 764 745 906 803 324 312 5259 5206 892 369 1072 944
cultivation)
DGREB-3
Ts (with Suggested inter 029 900 1230 1022 610 606 6329 6103 1276 1249 1581 1369
cultivation))
DGREB-4
T (with Suggested inter 795 774 830 833 532 319 5351 5287 1055 1032 1235 1107
cultivation))
DGREB-5
Ts (with Suggested inter 202 784 978 854 346 333 3416 5402 1079 1056 1260 1132
cultivation)
SEm =+ 5535 | 250 5827 | 1791 | 3801 | 28.00 350 183 7361 | 2300 | 23157 | 2336
CD (P=0.05) 162.78 7.40 176.70 5435 114.44 53.00 10.62 11.62 216.48 65.00 95.78 70.87

Table 5: Economics by application of endophytic bacteria for alleviation of moisture- deficit stress in groundnut
under rainfed conditions during kharif 2016, 2018 and 2019 at Zonal Agricultural and
Horticultural Research stations, Hiriyur, UAHS, Shivamogga

[
Gross returns Net returns B: C ratio
(Rs.'ha) (Bs./ha) :
51, No. Treatments
2016 2018 2019 Mean 2016 2018 2019 Mean | 2016 2018 2019 | Mean
T ((;o:lzn)'ol 34533 | 27999 29727 30760 05353 9937 11663 10385 | 138 155 1.63 1.53
T (L‘\:'::\_iI))GR:EB 45234 | 36893 44203 42111 19734 12091 17399 16408 [ 1.77 149 171 1.66
Un-inoculated Control
T3 (with Suggested inter 33386 | 29526 32731 31548 g6 608 3003 1362 1.00 1.02 1.14 1.05
cultivation)
DGREB-1
Ty (with Suggested 40645 | 33473 36038 37019 4843 3440 8003 6397 1.14 1.19 132 122
DGREB-2
Ts (with Suggested inter 40172 | 33144 36524 36613 4372 4970 8330 3807 112 118 130 1.20
cultivation)
DGREB-3
Ts (with Suggested inter 49236 | 40451 30009 46563 13436 13998 23556 16997 [ 138 153 1.89 1.60
cultivation))
DGREB-4
Ty (with Suggested inter 42202 | 34432 38703 38453 6402 6983 11238 8208 118 125 141 128
cultivation))
DGREB-5
Ty (with Suggested inter 42325 | 34338 39318 38844 6525 7113 11543 83093 118 126 142 128
cultivation)
SEm. + Data not subjected to ANOVA
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Fig. 1: Effect of endophytic bacterial cultures on pod yield and economics of groundnut under rainfed condition
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