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Respiration and Microbial Population in Potato Field
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Deparment of Botany, School of Lite Sciences

N, 2. Hill University, Shillong 795 014

Abstract

Physico-chemical factors, soil respivation, fungal and bacterial population of three potato
field soils were estimated for two crop cycles atten days intervals,  Maximum fuogal and
bacterial population, soil respivation, organic carbon, total nitrogen, phosphorus were recorded

in valley land soil. Soil respiration significantly correlated with microbial population. Mycoflora
of three ficld did not diller signicantly. DMucor spp., Fusarvium spp., Peaicillinio spp,
and Trickoderina spp. were dominant fungi in all the three agricultural systems,

Introduction

The microorganisms perform a vital role in the coil as they are revponsible for

the decomposition of the organic matter and they play an important role in the

transformation of various nutrients from non-avaitable to available forms. Thus,

ricroorganisms hold a key pesition in the nutrient cycle and functioning of soil
ecosystem.  Soil respiration is another index of microbial activity (Chaney ¢t al.,
1978). as most of the CO, evolved from soil comes from microbial respiration (Siith
and Brown, 1932). It also provides a measurement of microbial number and the
rate 2t which soil organic matter is brokon down. A porusni of Hitorntue rovoals tin.
our knowledge on the ecology of soil microorganisms is largely based on research in
forest and grassland soil (Lewis el al., 1971 ; Widdon, 1979). Microbiological
studies of agricultural soils have received less attention and studies availablo on tho
subjects are mainly concernod wiith tho effect of various agricultural practices namely

tillage, manuring, fertilizer application and type of crop on the soil microbes (Soders-
trom ¢t al., 1983 ; Bolten ¢t al., 1985). ‘

The aim of present study was to survey the soil properties and assess the
effect of these environmental factors on microbial population and soil respiration by
calculating correlation coefficient in three different agricultural field soils,

Maiervial and Method

The study was carried out at Upper Shillong (altitude 1706-1730 m, latitude
25°34'N and longitude 91°E5°E).  Three different cultivation imethods are prevalent
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which are adapted by the faimers depending on the topograpny and availability of
sne fand.  In one type farmars adopt slash and burn type of shifting cultivation mostly
on the killocks (siope tand).  The second type is done on bench terraces, which made
on hill slopes.  Between the hillocks some plain land are found and on thes

lands permanent type of cultivation is done and it is known as valley land.

Soil samples were collected from three potato fields. Sampling wes done at
10 days interval for two crop cycles from 10th September 1285 to 20th November
1985 and 10th September 1586 to 20th November 1986. The soil samples were
coliected from three depths (0-70, 10-20, 20-30 cn).  All the estimations concerned
with microbial population and activity were carried out within 24 hours of collection.
Soil lemperétl,lre was noted using soil thermometer at the

time of collection. pH
was measured by glass electrode (soil: H,0, 1:5).

The CO, evolution was measured
by absorption and titration method usiiig Phenolphthalein indicator (Macfadyen.
1970). A suitable control was also used for substraction of the atmospherizc CO,.
Soil plate method was followed for the assessment of funqgal population as it gives
more precise information based on a wide runge of fungal species. - Martir's 1ose
bengal agar medium was used for maintaining the culture.  Dilution plate method
was followed for estimation of bacterial population using nutrient agar medium.
Organic carbon and total nitrogen were determined by Walkley and Black (1934)
titration and microkjeldahl method (Allen, 1974) vespectively.  Sulphomolybdic acid
method was followed for the estirnation of phosphorus (Jackson, 1973). Potassium
was determined by fleme photometer method using ammonium acetate extraction
solution (Jackson, 1973).

Results and Discussion

WMaximum concentration of rmineral nutrients was recorded in valley land soil
followed by terrace ond slopo land soil (Table 1). The number of fungr per
gram dry soil was maximum in valley land and minimum in hill slope land soll.
In depthwise studies the population was always highest in surface soil and it decreased
aiong with depth. In valley land. a maximum of 3672 fungal propagules g-! dry soil
was recorded in the suriace soil and a minimum of 1252 fungal propagules g- dry
soit was recorded in the 20-30 cm deep soil. In terrace land soil surface layer
contained maximum 3496 fungal propagules g-' dry soil and minimum 760Q fungal
propagules g-t dry soil in 20-30 cm deep soil.  In hill slope land soil the fungal
population ranged between 3093 and 930 fungal propagules g-! dry soil. The
number of bacteria per gram of dry soil was maximurn in terrace land soil which was
foliowed by the valley land and hill slope’land soil (Table I). The fungal_and bacterial

population of soil decreased with increased in depth can be attributed to ihe igss
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amount of nutriecnts and reduced aeration. Generally, total microbial population
was highest in the month of October at the middle age of plants. It might be due 1o
favourable factors (N, P,K) and also due to possible increase in the root exudation
(Rovira, 1956).  The maximum fungal population in valley land might be cue to
high concentration o©f orgunic carbon, nitrogen, phosphorus and potassium as
compared to terrace and hill s'ope land.

Twenty six species of fungi were isolated from valley land soil (Tabie II).
In valley land soil, sAbsidia planca, Rhizopus oryzae und Inononsiclla capsulala were
isolated only from the surface layer (0-10 cm), while Alicrnaria alternata and Phoma sp.
were isolated only from the middle layer (10-20 cm).  AMontlia sp., Penicillium
Juniculata and  Titchoderma harziamuon were recorded only from 20-30 cm deptl: soil.
Fusaritum sp., Mucor hicmalis, M. recemosrs, Penicillivm bregicompactum, I, c/zr)vw;{cn:/;‘zz and
Trichoderma vivide were, common in all the three depths. Twenty one species were
isolated {rom terrace land soil.  Alternania alternata, Huomicola fuscoatra and Pensillivin
Jellutanwin were isclated only from surface (0-10 cm).  Penicillium canescens, P. bierico -
mpactum and Pythium sp. were {solated from 20-30 cm depth soil.  Mucor plimbeus,
Penicillium chrysogerum and  Trichoderma wiride were dominant in middle layer soil.
Twenty seven specics were isolated from hill slope tand soil.  drthrobotrys arthrobo-
trvodics, Otdiodendron echinulatum, Penicillium canescens, P. citrinure and  Phoma sp. were
isolated only frem middle layer (10-20 cm), while Rhizopus oryzae, Trichoderma koningii
and Vertictllium clilamydosporum were isolated only from 20-30 cm depth.  77ichoderma
viride and Mucor racemosus were dominant fungi in surface soil while Mucor racemosus
was dorninant in middle layer soil. Mycoflora of the three fields did not differ
significantly.  Iusarivm oxysporum, Mucor plonbeus, M. racemosus, Penicillium brevi-
chrysogemum and Trichoderma viride were the common fungi in all the fields.
Soecies of Mucer, Pencillivin and Trichoderme seem to be telorant o o widor ranga of
environmental conditions as they were recorded from all the three ditferent agricultural
soils.  Pa

compactun, I’.

velllivm,  Fusartom,  Trichoderma and  Mucor have been earlier reported to be
the dominant fungi in cultivated soils (Mishra and Kanaujia, 1973).

Maximum output of CO; was recorded from valley land soil followed Ly teirace
land and hill sfope lend soil.  The highest soil respiration and fungal and bacterial
population was noted in the month ol October in all the three systems. In valley
land soil respiration was significantly correlated with soil temperature, moisture
content, nitrogen, phosphoius, fungal and bacterial population.  In terrace land soil

it corretated with soil temperature, moisture content, organic carbon, N, P, I{ and

fungal population.  In hill slope land soil correlated with soii temperature, moisture

content, nitrogen, phosphorus, fungal and bacterial population.  In terrace land soil

it correlatzd with soil temperature, moisture content, organic carbon, N, P, K and

furgal population.  In hill stope land soil correlated with soil temperature, moisture



)

- — — 49 - £°0 gl 7 -
0L C'/ 3¢ 3G ¢z #e 9% &0 lole SUDUY 0Ny
- e __ s Gl L0 8] — 9] £3D10)]7U33420 1000]{
9'c ¢l ¢l ¢o 01 - 61 09 'y DUISSYNUINL D])2402140] "
8% ¢% 3¢ gL 3¢ L'¥ €0 s - ds vyjriopy
L o . — o a1 = — —_ p4jp03sni Djonn ]
. MM @m“ Ow o, o wq\O M m O m .NQBN..OM Ntn.:m::h&
gc o . 0'C 1% 0'g 09 (2 ce roq WnLDSIL]
£9 Ld 96 8°C g3 oL 0% I'c LG widodsdxo wnisig
_ _ e — - == — — 9'] pipnsgva pyasuony
- B8 8¢ L9 0% 99 €0 £'e €0 4aB1 sapSdep

= = " ~ g o ’ - - apil e Sy
gz ey 01 5 & q'z o¢ 12 snapif snp)iS1agsy
_ 1'E . iy e = ey — — $n0230)1]D S 11549 F
= e . - == 20 s c9 — C_\.U.E.\.NSA..%E\..E slijoget g
— — - = == - == - £'C

o 0% 0'¢ il 3% 31 — = - v42/1QuL109 TSI
o1 6 8 L 9 ¢ 4 (X [4 I
wog waQg s | wopg wagyg weg| Qg a0z, woQ|

_—_————— saroads 1eSurn ]

puey 2dorg puef £3[{eA

p1os pue| odojs pue pue[ 20v119} ‘pue] A9[[rA UL (O] X [10S {1p weid 1ad
(9861-¢861) s91240 do1d oa3 10§ ("A0N 0Z-"de§ () SUONDD[[CD g jo UEIW pue 15uny jo 351y

1I mqm..«‘r.m.



o
w
D
ci
r~
t

cel

0¥l

@ €¢

e =2 ¢l ¢< s - B T =

oM £6 S'Gl 8’8 1ot 811 811 68 6% R R L
£0 — — — — — — — — NGUINOY VILIPOYILL ]
"¢ 196 che e 30 — 03 = — WAUDIZAVY VULEPoyIL],
€ 81 == = == = — = — WnDuwy VULRCENET
0'¢ — — — — — — — 3'0 avx€1o sngeTiyy
o 6o 06 90 90 - €0 1'% e s puoid
= — — — = — 720 o — vppoiunf winy i
|2 c'a = JA i 001 G'E £€e =

— L'g = = = = 7 e = ULNNLLLY 102102 ]
GG Gl L0 L L6 gl 3Gl 561 01 wnuzSosdays wnioius g
= G0 — = 9'¢ 98 ..I - o

6°¢ &£ L'F 961 ['¢l 09 = ¢'e S0l

—_— O.ﬁ PA— iy T — — — —_—

4'e Fel &y g ¢F AT 891 61 €03

o S V0 L. 601 101 0¢ 0¢ 901

01 6 8 L 9 ¢ ¥ 2 ¢ T

(ponuriuos I 21qvl)



MICROBIAL I'OIULATION 1IN POTATO FIELD

~1

centsnt, N, P, fungal and bacterial population (Table 111). Soil respiration is influenc
by microbial count, organic carbon and inorganic nutrients (Stroo and Jencks, 19&2)-
Maximum soil respiration wwas recorded in upper soil and as depth increased the
respiration decreased.  The results showed that CO. evolution from soil is moie
refated to the fungal population than bacterial population confirming the resuits of
earlier workers (Baruah and Mishra, 1983). The organic carbon was found 1o be e
strongest predictor of CO; evolution from soil by Stroo and Jencks (1982).
in the prasent study the total nitrogen content of soil was the most important factor
nfluencing the rate of soii respiration.

However
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