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Temporal ond Depth-wise Variations in Dehydrogenase and Urcase
Activities and Bacterial Population in Piacapple Plantation Sotls

C TIWARL B K HIWART and RR NISHRA
Deparmmect of Bowmy, Schiool of Life Sacaces, Norih-Fasiern Hdl Umaversiov, Slallong 793 014

(Recenved 29 December 19500 atter wevision 2 Nay 1987)

The study reports monthly and depth waise varations i dehnvdrogenase and urease actvities
and bactecial populutions in soils under pincapple plantaroms tor 110 years. Generally,
surbace (0=10 ¢m) soils showed  hicher bactenial populanon and  enzymabe achivibies
Bactenial population as well as actuvities of both thie enzymes were higher duving sprng
(Muarch=May) and lower during winter monihs
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Introduction ,,.",
Soals om0 100 100 20 and 200 Jo"om depthin were
Sotl enzyme activity estinetes are often used as ndices  colleciad at monthly |n(c1\;||\“1u‘|’i|3: aostenthized soil
ol nucrobial actvity and soil fertihity (Skujis 1978) sampler. Soil temperature “Was o onoted  using son,
Most studies on microbial population and their activitios thermometer at the e of sampling. Percentage
have: been -contined o forests. grassbands  and mosstire was estimated on WAV hisis by diyinge the
apricultural soils (Das &0 NMishra 1986, Dot et al sotl s rasice
PO, Barah & Miche 19850 The -soils of orchand pineter in |
crops dlll»r (o 4 great estent frome the above soils i Wadkley and Black's (1934 vapad tiation method was
ephyaical dehemicalcand | biologicabbeharacteristics asfollowed tor determination of orpanic eatbon of soile -
~thesenoils are neither tilled .mmmll\' Do lelt dlow tor - Dehydiopenase activity was mssaved by 2 4§
; uumanmmu;m.q; wla biochemicalwiphepyl tetazolin s chloride  CETCY  reduction
on "\ml'« “underorchard Lron),,h-\\'c Hot, mu\ul techmque (Casida 1T, Urease activity was assayed |
sullluu,m mcnmm (l l\lull\n D1 6, N sotollowing MeGinity: andiALayers (1967). Dilation plate
JPL}' Ams (U‘\(lld\"‘lhu"!L‘ll\plll.ll and - method ™ was Hollowed Tor ehumeration nl bacterta ogla
ion: nmnu-nhul .Mmuus of soil under  putrient agar mediuny (W Shsman 192

tor 0 heeplb was deternmed usimy dontad
S5 soilwater aspension dackson 1973,

. Estimations
'ulu\.num., S S 0 L B were s done Tor the lhlLL HIUY .|\la;n.umu.\ (1= L Sears):
338 Ay . i however, dati yre clumped together as stanstical
g analysis ol varianee showed that the viniations due (o
The \l"d) wis conducted at the Pincapple Rescarch ape were not sipniticant, Values ‘given o rable and
Stationy - Nayabaunglow - tadtitude - 800 e Jatitnde Typares e means ol pine estinations.

25°44"N, lonuludc 9153 1‘) Pincapple plantations ol

three ages namely, 1.5 and MO vear old were selected Results

tor the study:.Total size of the Tarm was approximately  The, soil temperature ranged between 14 and 307°C.
15 ha and lhv.. plantations of three ages were grown side Moisture content ol the soil varied frome 134 o 30% .
by:Side for: -.\p-.rnnun i opurposes 2 The soil was sandy  pHo ol soils ranged between 22 and S99 andorganic
loam. Data® on sainfall,  minimum’ and  maximut carbon content of soil viied between 0.5% and 2.25%
emperature und humidity have been shm\ noin figure 1o able 1), e

\lnlcrmls und Mclhmls
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Fipese 1 Monthly vanation in rair{ull (histopram), ambizcnt temperature and relative

Table U pH and organic carbon (&) of soil nunder
pncapple plantation. Values  are (=85£) of 12
estenatioins as monthly intervaly

means

Depihs (cm) pH Organic carbon (%)
0o 505 % 041 TG s B8
Iy 20 TR (U B (L fotid & 58S
200 489 > 040 L9 i U89

Populytion estimates of bacteria e given i ligure 2,
The total density of bacteria was generally higher in th-
surface  soil. Two o peaks  were  recordad,  one i
Septembuy and another in April. Minimum density was
vecorded in winter while maximum was noted in April
Muonthly variation in Jdehydrogenase activity is depicted
i digure 3. Maximum dehydrogenase acuvi'y was re-
corded in dlay in surface soil. Duiing most peried
delgiopsnase aetivity varied within & parrow range.

Urease activiaty was generally ngher i surtace soil
(higuee - and did not show significant ditterence wlong

humidity of the sudy arca

depths, NMaimum urease activity was recorded in the
months of April. Almost similar temporal tiends occur-
red for all depths,
Discussion i
Bacterial population was always hipher s laes ol
which aogeh be due to haeh amonnis of orpame o bon,
Ieher ceration, wemperatnre and Lavourable ot
Stmilar observations were also reported by Yanamoto
and Glenn (TORS) and Tiiu (1982, In September Ingher
moisture Tevel of suface soil ol the plantation might
have resulted inthe ncreased bacterial population. The
drop dn bacterial population during winter nay - be
attitbuted 1o temperaturd of the soil. Hhigher
hactenal density doving March and April may be due 1o
mcrease o moistore which could solubihize some of the

low

organte maiter from decomposing and senescen. leaves
asomost deal Titters e added o the soil dunmg thiis
period

Hipgher debydiogenase actuvity occurred in the surlace
soil wloeh might be due (o higher bactenal popolaton
and higher amount of organic cabon (Dash o ctal
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