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A study was undertaken to assess the status of soil microbes in oil palm plantation and its contribution to
organic matter and mineral nutrients. The soil microbes are present far and wide. Plants are unable to take

nutrition without microbes in the soil. Microbes are alive, and must have nutrition to survive, which comes from organic
matter. Microbes consume nutrients, microbes undergo metabolism of nitrogen, carbon, oxygen, hydrogen, phosphorus,
potassium, and trace minerals for plants. The microbes convert nitrogen, phosphorus, potassium, and minerals in the soil
to produce food and flowers into a form by which the plants can use. The results revealed that soils are acidic to slightly
alkaline and reveals the existence of microorganisms within 15 mandals of Andhra Pradesh, India. The most widely distrib-
uted microorganisms are observed in mandals of Bhimadolu, Chepurigudem, Jangareddygudem and Chepurigudem that
are added to the yield of the micro-organisms. The widely distributed micro-organisms are Lactobacillus acidophilus, Sal-
monella typhimurium, Enterococcus faecalis, Serratia marcescens, Alcaligenes faecalis, Micrococcus ureae, Pseudomonas
aeruginosa, Proteus vulgaris, Proteus mirabilis, Alcaligenes denitrificans, Serratia marcescens, Staphylococcus aureus, Neis-

seria gonorrhoeae, and Acinetobacter calcoaecticus.

Introduction: The oil palm (Elaeis guineensis Jacq.) is a
major plantation crop used in commercial production of
palm oil. It is highly demanding crop for nutrients and early
growth production. Hence, nutrient mining and soil produc-
tivity decline are the major concern of soil quality. Soil is the
largest pool of soil microbes to increase the production of
plant and its role as a key control of soil fertility and agri-
culture production. Most microbes need organic carbon to
live; they get food from eating wood chips, leaves, manures,
and other organic materials added to the soil. The microbes
digest organic matter; and create humus which increases
soil structure and is good for root penetration and develop-
ment. Microbes also get some carbon from the rhizosphere
(the area immediately around plant roots). The roots give
substances like sugars and amino acids that can be used by
microbes. The microbes convert into some other forms that
plants can use, as minerals, vitamins, nitrogen, and amino
acids. Some microbes like bacteria and blue-green algae
are able to “fix” nitrogen from the air and make it available
to the plants. Microbes create some nutrients, and other
nutrients are added through fertilizers manually. Microbes
improve soil structure by the humus they create while di-
gesting organic matter.

Nitrification is a vital part of the nitrogen cycle, bacteria man-
ufacture carbohydrate without using the process of photo-
synthesis. They are transformed to nitrogen and are available
for growing plants. Nitrogen fixation is carried by free-living
nitrogen-fixing bacteria in the soil such as Azotobacter. Deni-
trification converts nitrogen from the atmosphere into or-
ganic compounds, by a process called denitrification, which
returns an approximately equal amount of nitrogen to the at-
mosphere. They include, Achromobacter and Pseudomonas.
Actinobacteria undergoes decomposition of organic matter
and in humus formation. Soil organic matter undergoes de-
composition complex organic molecules of dead material
into simpler organic and inorganic molecules (Juma, 1998).
Decomposition of dead material results in the formation of
a more complex organic matter called humus (Juma, 1998),
which affects the properties of soil. As it slowly decomposes,
it colours the soil darker; increases soil aggregation and ag-
gregate stability; increases the CEC (the ability to attract and
retain nutrients); and contributes N, P and other nutrients.

Soil organisms break the organic matter, and excess nutri-
ents (N, P and S) are released into the soil. Nitrosomonas
is chemoautotrophic bacteria, which oxidizes ammonia into
nitrite during the metabolic process. They increase the avail-
ability of nitrogen to plants, limiting carbon dioxide fixation.
Nitrobacter is a genus of mostly rod-shaped, gram-negative
and chemoautotrophic bacteria that plays an important role
in the nitrogen cycle by oxidizing nitrite into nitrate in soil.
Nitrobacter use energy from the oxidation of nitrite ions,
NO,, into nitrate ions, NO,". Rhizobium is a genus of Gram-
negative soil bacteria that fix nitrogen. The bacteria convert
atmospheric nitrogen to ammonia and provide organic ni-
trogenous compounds.

Azotobacter is motile, oval or spherical and aerobic, free-liv-
ing soil microbes which play an important role in the nitrogen
cycle. Clostridium is a genus of Gram-positive bacteria which
are obligate anaerobes capable of producing endospores
the individual cells are rod-shaped or spindle.

Materials and methods:

Primary Cultures from Soil Extracts are prepared from un-
known bacterium from soil. Soil samples are collected in
triplicates from different villages in various districts. Each
sample is collected in triplicate from different villages of dif-
ferent Mandals. Soil samples are dissolved in distilled water
and subjected to colonies in the medium. Suspend organ-
isms from the soil into TSB (tryptic soy broth). Secondary
Cultures are prepared from Primary Cultures. This meth-
od identifies different colonies from their primary culture
plates. The unknown bacteria are distinguished by the col-
our, texture, shape, and frequency. Colony characteristics
of each pure culture, colour, texture, edge, elevation, and
appearance are recorded. In the next step unknown Bacteri-
um is identified by using various staining techniques. Stain-
ing is done by gram staining method, developed by Hans
Christian Gram, (1850-1938). Endospore stain is followed
by common staining procedure, called Schaeffer-Fulton by
Perty, 1852; Pasteur, 1869; Koch, 1876; and Cohn, 1872.
Moreover, acid-fast stain is developed by Zielh-Neelsen
stain. Capsule stain is done by India ink-negative stain, by
Anthony’s capsule stain was developed by E. E. Anthony
in 1931and Maneval’s. Growth on selective and differen-
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tial media was done by selective and differential media,
by Robert Koch in 1883. Isolation of microbes is followed
by serial dilution developed by Robert Koch, 2005. The
next step is followed by starch hydrolysis, degradation of
proteins, degradation of lipids, utilization of citrate, indole
production from tryptophan, urea hydrolysis, sugar fermen-
tation, H,S Production, catalase test, oxidase, reduction of
nitrate, and triple Sugar-Iron agar test. Biochemical Charac-
terization is done by Indole test, MR (methyl red) test, VP
test (vogues proskuer test), and citrate utilization test. This
test is used in general characterization of many — ve and few
gram + ve bacteria.

Results and Discussions:

The main objective of this study is to assess the impact of
biotic and abiotic factors of the soil on the palm oil yield.
The soil samples collected at different depth (0-15, 15-30
& 30-45cm) depths from 15 mandals of different villages of
West Godavari districts of Andhra Pradesh representing in-
tensive oil palm growing areas of (Table 1). Soils are acidic
to slightly alkaline in nature. Soil samples were analysed,
for the suitability of oil palm plantation by the determina-
tion of pH, EC, and existence of micro-organisms. The pH
of the soil is an important physicochemical property, which
influences the growth of palm trees, as it plays an impor-
tant role in the maintenance of availability of nutrients,
microbial activity, and soil texture. The ideal pH required
for the optimum growth of the plants is in between 4 to 7.
pH of the soils was determined by Sorenson’s probe and
meter method. Table 1 shows the results of the 51 samples
collected at different depths from 17 mandals. This data
clearly indicates that the pH range is in between 4.10 to
8.8. This also indicates that the top layer soil pH is slightly
higher (5.14 to 8.8) than the middle (4.17 to 8.3) and lower
layers (4.10 to 7.93). Hence, it is concluded that these soils
are suitable for the oil palm plantation with minor modifi-
cations. The results in Table 2 depicts that soil contains suf-
ficient soluble salts adversely to affect crop growth & pro-
duction. It is however necessary to know the amount of salt
in the soil for necessary treatment. The amount of salt in a
soil can be precisely determined only by complete chemi-
cal analysis. But a close estimate can be obtained rela-
tively easily by measuring Electrical Conductivity of Soil.
The more the salts higher is the electrical conductivity.
The Electrical Conductivity of a soil solution is determined
by Wheat stone bridge method. The EC data in Table 2
shows the results of the 51 samples collected at differ-
ent depths from 17 mandals with lower values. The most
widely distributed microorganisms (Table 4) in bimadolu,
mandal are Lactobacillus acidophilus, Salmonella typh-
imurium, Enterococcus faecalis, Serratia marcescens, and
Alcaligenes faecalis. In the present study tadepalligudem
mandal are distributed with the following microorganisms
Alcaligenes faecalis, Micrococcus ureae, Salmonella typh-
imurium, Pseudomonas aeruginosa, Proteus vulgaris, Pro-
teus mirabilis, Alcaligenes faecalis, and Proteus vulgarisi.
In Buttayagudem the microorganisms distributed are Al-
caligenes faecalis, Alcaligenes denitrificans, Serratia marc-
escens, Salmonella typhimurium, Alcaligenes faecalis and
Staphylococcus aureus. Thus, Chepurigudem exists with
the following microorganisms are Neisseria gonorrhoeae,
Alcaligenes denitrificans, Acinetobacter calcoaecticus,
Salmonella typhimurium, and Lactobacillus acidophilus.
These microbes in the soil enhance the yield in oil palm
plantation crops.

This paper provides an over view of the major challenges
confronting the measurements of soil pH, EC, and mi-
crobes based on microbial turnover nutrients of soil. The
purpose of the paper is to facilitate discussion on the ex-
istence of soil microbe to enhance the fertility status of
soil in various oil palm growing areas and to relate to its
productive potential which would be of prime importance
for developing appropriate management practices for in-
creased production.
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Table - 1
MANDAL VILLAGE PH 1: 25 (wiv)
0-15 [15-
(cm) (3c?n) ?l-gfcm)
T. Narasapuram Borammupalem |6.69 (6.15 (6.46
Tedlam 5.8 (6.29 [6.33
Bandivarigudem (6.9 |7.02 |6.87
Narasapur Gondi 5.34 |4.58 |5.08
Buttaigudem Kommugudem [6.03 |5.78 |5.37
Buttaigudem 5.42 |4.58 |4.17
Pedavegi Vegiwada 7.47 |7.08 |7.86
Vijayarai 7.24 |7.76 |7.24
Peddakadimi 8.18 |8.3 |[7.88
Garlamadugu  [8.18 [8.03 |7.93
Nallajarla Chepurigudem |5.14 [4.18 |4.63
Ananthapalli 6.87 16.70 |6.33
Ayyavaram 6.77 |7.0 |6.84
Gannavaram 70 |[7.3 |7.06
Gudepalli 5.63 |5.85 |5.73
Ananthapalli 5.74 |5.55 [5.30
Nallajarla 6.74 16.53 |6.40
Bapulapadu 7.77 |7.86 |7.87
Denduluru Gangannagu- 17,41 17.29 [6.98
Galayagudem |7.36 |7.38 |7.33
Lingapalem Kottapalli 7.48 17.35 |7.31
Eluru Chodimella 7.05 16.82 |6.76
Gudivakalanka |6.65 [6.42 (6.56
Bhimadolu Polasannapalli  [6.55 |7.47 |7.52
Amberpet 6.65 |6.73 [6.74
Tadepalligudem  [fedatadepal- | 17 14 16 |5.94
Madhavram 7.06 |7.03 [6.73
Kadiyadda 7.49 |7.52 |7.35
Kommugudem |7.49 [7.16 |7.21
Bangurugudem (7.10 |6.72 |5.89
Nidadavolu Kommamidi 7.16 |7.56 |7.63
Tadimalla 7.71 |7.68 [7.69
Devarapalli Yernagudem 7.24 17.30 |7.25
Gandhinagar 7.1 6.8 |6.67
Kalavalapalli 7.59 |7.47 |7.67
Laxmipuram 5.26 14.17 |4.10
Jangareddygudem  [Jangareddy 5.30 |5.02 |4.98
Mysannagudem |4.66 |4.38 |4.22
Vallampatla 6.42 16.08 |5.96
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Radhapuram  |5.79 |5.90 |5.45 Dendulury | Gem&E™M 89 237 mel0.241  [0.191
Pedagantiyadi Dentakarra 8.38 |8.05 |7.72 Galayaqudem 0277 0236 |0.234
Peddapappur Chagallu 7.2 1678 16.75 Lingapalem _|Kottapalli 0293 |0.209 |[0.184
Dharmapuram |74 |7.59 |7.55 Eluru Chodimella  [0.323 [0.352 [0.35

Dwaraka tirumala M.Nagulapalli |7.42 |7.34 |7.28
G.kothapalli 7.95 |7.60 |7.15
Narayanapuram |7.60 |7.09 |6.28

Gudivakalanka [0.28 0.257 0.239
Bhimadolu  [Polasannapalli |0.104 66.0us (84

Amberpet 63.2 37.8 43.4
[li 7.82 17.93 |7.7 Tadepalligu- |Pedatadepal-
Gunnam palli 8 3 8 demp ¢ ligudem P 82.1us |84.9 84.5
L. i 7.03 |7.42 |7.54
axminagar Madhavram  |0.147ms |0.141ms [0.175ms
Raj | 7.40 |7.36 |7.40
aupaiem Kadiyadda 557 |0.122ms|0.093
Ravulavarigu- |4 g5 |6.70 |6.89
Kommugudem |81.6us |49.6 59.1
Kamarlakota Polasigdem 6.89 (7.28 |7.12 88
Bangurugudem |56.8 0.109ms
Table — 2 Nidadavolu |Kommamidi 77.7us |0.091ms|0.108
Tadimalla 44.3us |49.6 50

Electrical conductivity uS/m
MANDAL VILLAGE

015 15-45  |45-60 Devarapalli  |Yernagudem  |54.3 43.9 29.7

i (em) — fem) - (em) Gandhinagar (383|407  [32.5
asapuram Borammupalem |25.3us  |33.6 53.8 Kalavalapalli 54.9 47 4 0.091ms
—Breaitjir\?arigu 17.8 34.1 37.1 Laxmipuram 43.8us |38.4 321
- 805us Jangared-
dem 0.089 0.090ms dyq%dem Jangareddy 0.132ms |0.128 |0.114
Narasapur __ |Gondi 54.4 27 20 M 0234 10202 10.159
ysannagudem
Buttaigudem [Kommugudem |83.1 61.6 0.127 20.3
Vallampatla 57.0us |27.7 :
Buttaigudem 41.8us |38.2 76.5 0.362
Radhapuram 25.6 0.474ms |-
Pedavegi Vegiwada 0.087ms |0.096  [0.091 Pedaganti-
9 9 yadi 9 Dentakarra 0.195 0.181 0.120
Vijayarai 0.103 62.8us [0.097ms Peddapap-
pur Chagallu 49.9us |30.3 29.1
Peddakadimi  |0.130ms |0.205ms |0.134
0.120 Dharmapuram [0.091ms [81.6us |0.096ms
Garlamadugu__[0.216  |0.09 : Dwaraka
52 77 tirumala M.Nagulapalli 0.091 0.147 ]0.138

Nallajarla Chepurigudem 75.2
Ananthapalli 441 57.6 60.8
Ayyavaram 69.8 48.2 49.7

G.Kothapalli  [0-11  [010  |0.09

Jajulakunta 0.098 0.20 0.218

Gunnam palli  [0.057 0.051 0.078
Gannavaram 0.11ms |77.5us [0.169ms

Gudepalli 18.7us  |15.8 16.2 Laxminagar 0.071 0.041 0.037
Ananthapalli 20.9 15.4 13.5 Rajupalem 0.036 0.035 0.058
) ) Pavulavarigu-
Nallajarla 0.133ms |61.4us [67.9 dem 0.045 10.044 10.045
Bapulapadu 0.164ms |0.167 0.124ms Kamarlakota |Polasigdem 0.031 0.305 0.039
TABLE-3: Morphological Characteristics of the microbes
MANDAL [SHAPE PIGMENT  |MARGIN ELEVATION  |SURFACE  |DENSITY SRAM NG
Mostly white Mostly posi-
) aMrgSiE%é%lf;rdaciEYV and fey_w are M\/Ovs\sxll)lltﬁTooboatthé Mostly flat, few |Mostly shiny, [Mostly opaque, [tive b)a/cFi)Ili,
Vegivads |SSHIGE o, (esmsh i llde'ane umbnate: and and T T vey few rd ™ very fow e
oval, and filiform. orange. ew wavy. bacilii
" Mostly +ve
Mostly shin Ly
Mostly round, very |Few cream, Mostly flat and y Y: [Mostly opague, |cocciin
Mundur  |few arye rhizoid toy few light Mostly smooth, very fgw are very lew very fgwgrg roups, very
: few are wavy : are’dull and
irregular. orange, hilly. powdery transparent. bew.lal.re -ve
acilli.
MOStIy ﬂat, M | hi M | + .
Koppula-  [Mostly round Mostly Mostly smooth, |few umbonate, OStfy shiny, OStfy opaque, |,Ye- cocudm
varigudem cream. few are wavy ggglvfee)\(/Y hilly to éirﬁ' eware }c/rearr%/ssggeanrf ivzmcs(‘)ggi
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Mostly Mostly irregu- v hill Mostly shiny,
. |Mostly irregular, |cream, few |[lar, few lobate, Mostly hilly, and few s
Pedavegi |fe\y w)llth w?mkled. with light wavy, and \ég;yv];ivgrawzieﬂat powdery, All are opaque.  |-ve bacill
golden. smooth “land dull.
. Mostly round Mostly light |Mostly smooth, . Mostly shiny, "
Bimadolu cream. ew are wooly. Mostly raised. |5 °27 duIR/ Mostly opaque. |-ve bacilli
. Mostly dull
Buttayagu-|Mostly round with |Cream to Mostly smooth  |Mostly flat and y Mostly opaque "
dem scalloped margin. |whitish. to wavy. raisec{ 2I’Tinyew are lfew trans%ugent. -ve bacilli
Chepu- Mostly light Mostly flat and ! Mostly opaque | Ve bacill
rigudpem Mostly round. cream. Mostly smooth. |f’cdnvex. All are shiny. (¢~ transFE)aqrent‘ —bvaedcllni)cco
Mostly round and [Mostly Mostly flat and Both transparent| Mostly:+ ve
Denduluru {£e,"ate irregular. |cream. Mostly smooth. |£e,"convex. Mostly dull.  |3hd opaqupe. \C/gclg;'cﬁﬁ?” -
-ve cocco
Jangared- |Mostly irregular ; Mostly smooth | copyex and ; bacilli and
dy gudemn. |and spreading. White. svnav ew are raised Mostly shiny. |Mostly opaque “ve cocco
y- bacilli.
Mostly smooth | b
. Mostly white |and féw are hair |{Convex, flat . Mostly opaque |-ve ba-
Nallajarla [Mostly round. Y 7 |All are shiny. |and féw trans-  |cilli and —ve
few cream. !g; and branch- |and raised parent. coceo bacilli.
T. Nar- Irregular and Mostly white [Mostly smooth [Convex, flat, érlwlda;g\;hz;pg g/ln?[s;!%/dtraerxpar- -ve cocci
asapuram |spreading ew cream.  |and wavy. and raised aull. opaque. bacilli
Chepu- Mostly round and | \jogtly cream Mostly flat and : Mostly opaque, e
: very few are Ir- h Mostly smooth. All are shiny. |few are trans- -ve bacilli
rigudem regular. few white. few convex. parent.
Xg{gpu' Mostly round. Iv?\lilt(‘:ev.v to zl;/ln%s'élr};groiﬁylar g/(l)?]s\;cle);flat, and Al are shiny. |Mostly opaque. |- bacilli ve
Table- 4: Identification of bacteria by biochemical characteristics
Mandal Microorganism identified
. . . Acinetobacter Bacillus panto- |Staphylococ- |Bacillus
Vegiwada Bacillus pumilus | 3icoaceaticus thenticu? cuspcapitis anthracis
Mundur Alcaligens deni- |Streptococcus Enterococcus gﬁaspc?élggﬁﬁ{. %2&3?3’&5 Bacillus Sgﬁ'tl(l)ﬁ_ %25?3’&5
trificans mutans casseliflavus |22 auricularis [Padius &k s capitis
Pseu- Staphy- Pseu-
. . Achromobacter  [Staphylococ- phy
Mundur Bacillus alvei xylosoxidans cuspcapitis domonas lococcus  |domonas
stutzeri simulans __|diminute
Bacillus stearo- Staphylococ- |Staphy-
\Ifz?r?puuclnlae_m thermophilus ggsgtg%%cwesl Bacillus lentus cuspcaseolyti— Iocgqcus
9 (Group 1) ypP cus capitis
. Achromobacter |Pseudomonas Pseudomonas |Salmonella  |FseY” Klebsiella
Pedavegi xylosoxidans diminuta putrefaciens  |pullorum (cﬂé)g(éir;as oxytoca
: Lactobacillus Salmonella typh- |Enterococcus |Serratia marc- Alca-
Bimadolu acidophilus imurium P | fecalts escens ligenes
faecalis
: : : ! Alca- Staphy-
Buttayagudem Alcaligenes Alcaligenes deni- |Serratia marc- [Salmonella ligenes Tocoedus
faecalis trificans escens typhimurium |52 05 aureus
Chepurigu- Neisseria gonor- |Alcaligenes deni- |Acinetobacter [Salmonella tgcctiﬁas
dem. rhoeae trificans calcoaecticus  |typhimurium acidophilus
Enterococcus Staphylococcus  |Micrococcus  [Staphylococ-
Denduluru casseliflovus epigermis luteus cuspaureus
Janga reddy  |Alcaligenes deni- |Enterococcus
gudem. trificans aecalis
. ccari Acinetobac-
Nallajarla Kingella kingae ﬁvc(lbr#?tobacter P,:laeelirswg?}?sans ter calcoae-
cticus
Pseudomonas
T.narasapuram |Kingella kingae  |pseudoalcali- ll\/loraxella
acunata
genes
Tadepalligu-  |Alcaligenes Micrococcus Salmonella Esoenlec:)nas Proteus Proteus ﬁ\lsear;es Proteus
dem aecalis ureae typhimurium aeruginosa vulgaris mirabilis fz?ecalis vulgaris
Pseudomonas
. ¢ Shewanella putre- |Enterococcus
Chepurigudem SZ%Légoalcah— Faciens P urans
; . |Neisseria gonor-
Varapukota Shigella flexneri | =222
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