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ABSTRACT

A preliminary study on the chermical properties of the paddy soils of Kamah valley
wis carried oul 1o asscs their fertiliny stmtus. The paper presents the results of the study of
ainie different paddy Neld sies localad at the length and breadith of whole Karmah valley. Data
o various parameters like pH., conduciivity, organic mafter, organic carbon, nitnogen, and
phiosphanus was obtamed which revealed thai the paddy il in the valley are lom bo average
Fertile
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INTRODUCTION

Soil 18 a dynamic resource that supports plant life and maintuining soil fertility is a
key prerequisite 1o sustain crop productivity. Rice being the major [ood crop is produced in
every continent {Lu and Chang, 1980). Itis grown as a dry land crop, as a rain led erop under
alternately Nooded and dry conditions and as continuously flooded crop (Brady, 1981). In
Karnah valley, most of the arable land available was primarily used (or paddy cultivation as a
single crop in a year. However, from the last 10 15 yvears, oats as fodder is also being grown
during winler season in almost 80% of the paddy fields, to feed the growing population of
cattle, which probably has resulted in decline of soil fertility. A high fertility paddy soil
provides the potentiality for obtaining high vield of rice as well as upland crops { Jia-fang and
Shi-ve, 1981 ). The assessments made in the present study, being preliminary, is an attempt to
assess the current fertility status of the paddy soils in the area.

MATERIAL AND METHODS

For the present study nine sites were selected for soll sampling representing the
whole Karnah valley (Fig. 1). Sampling was done in the month of May, 2005. Composite soil
samples (0 -10 cm deep) were collected in polyethylene bags and subsequently brought to the
laboratory, The samples were then air dried, slightly crushed with the help of pestle and
mortar and sieved using 2mm sieve. pH and electrical conductivity were determined ona 1:2
soil to water paste (Gupta, 2002), Soil organic matter and organic carbon concentrations
were estimated by WalkleyBlack method ( WalkleyBlack, 1934 ), Total nitrogen content was
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determined by Kjeldahl method (Saxena, 2000). Available phosphorus was estimated using

(Oisen's method (Olsen and Somers, 1954). whereas todal phosphorus was determined
following the method given by Piper | 1966),

™~

Figure 1. Outline map of Karnah valley (not to scale) showing study sites
RESULTS AND IMSCUSSION

The results of the chemical analysis of paddy soils in Kamah valley are presented in
Table 1. The pH of the soil samples was found 1o vary between 4.80 at site 2 and 7.50 ot sites 7
and 9. The values for pH observed at various sites during the present study showed mixed
results of both low and high fertility status as per the ranges (low: 4.6 7.3 and high: 5.8 7.6)
given by Jia-fang and Shi-ve (1981). On the other hand, Dudal ¢/ al,, (1981 ) reported that a
pH range of 4.5 to 6.6 seems to be the most suitable range for rice production. However., they
also opined that the negative effects associated with low pH in strongly leached soils are
maore the results of low fertility than the pH itself. In the study it was observed that soils with
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pH more than 5 were found 1o be more praoductive than that of low pH soils i.e.. at site 2, The
conductivity values ranged between 90 pS/em at site 6 and 340 pS/em at site 2 showing no
clear correlation with any of the other parameter. However. the high value of conductivity at
site 2 can be related to the mobility of cations and anons due to very low pH observed at that
site. Soil organie matter and carbon has been implicated as a key factor relating to the quality
and sustainabilitv of agricultural soils (Doran ef of . 1994), Though the arganic matter in the
form of green manure is being applied in almost B0% of the paddy fields in Karnah valley, vet
the values of organic matter estimated ranged between 0.77% at site 6 and 4.57% at site 2
which falls in low fertility range {low: 1.0 4. 7% and high: 2.2 3.2%) as per Jia-fang and Shi-
ve, (1981). The probable reason tor the comparatively high organie matter and hence the
organic carbon at Tangdhar and Khowarpara is that the paddy is cultivated as the only crop in
these two localities. The organic matler content of below 2% is being considered imsufficient
for paddy cultivation (Ha-fang and Shi-ye, 1981 b as has been the case with the soil samples
studied. Likewise the total nitrogen content of all the soil samples was found to be low and
ranged from 0.04 1o 0. 13%.

Table 1. Chemical features of paddy seils of Karnah valley

Parameters
5 Sites pH  Conductivity  Orgabuc  Kjeldahl  GN Available Total
N, {p&iem) Carbon  nitrogen  Ratlo phosphonus  Phosphonus
(%l (%) leglgl - l+gia)
1 Tangdhar 5,46 116350 206 10,0 228 15 Bos
2 Khowarpara 480 14004 57 262 .13 203 |63 [ D33
k| Foiedi 5.12 174 1.37 0,80 DER L a0 63 935
4 Daldar 5.55 |88 160 0.5 a1 B 135 1R85
5 Tarboni g, 16 (3615 .89 {08 1.1 [R5 L3
& Chanipors 542 o0 077 0,44 (05 5.8 i85 7D
T Chamkode 150 I8 1.27 0,74 .04 18.5 Jl0 T
| Taad 570 170141 (.81 (04 202 S(k5 T35
g Teslwal 7.40 160 1.64 .95 .06 15.8 L TBG

Mitrogen is a eritical factor for rice production because even if fertilization is high,
about two-third of the nitrogen taken up by rice plant comes from soil (Koyama er af., 1973
and Broadbent, 1978} and the deficiency innitrogen limits the rice production. The C/N ratio
observed also exhibited the same trend of low to average fertility of the paddy soils, Jlia-fang
and Shi-ve { 1981 ) have reported the high fertility range of C/N ratio for paddy soils as being
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9.4 13.4 where as Brady (2000} has reported the representative range for fertile soils being
10.1 12.1. Iuis important to note that even if the values of C/N ratie at sites 3, 4, 3 and 6 seems
to be quite favourable but the parent values of both carbon and nitrogen were obsery ed to be
low, The estimated values of available phosphorus and total phosphorus which ranged
between 65 pg/g atsite 3and 385 pg/g atsite 6 and 680 pg/gatsite4and 1005 ug'g atsite 2
respectively were Tound 1o be favourable for the rice crop at almost all the sites except that
situated at Kandi where the available phosphorus was comparatively present in very low
concentration (63 pg/p).

CONCLUSIONS

In conclusion, the results of the present study suggest that the paddy soils of the
Kamah valley were found to be low to average fertile as depicted by the low concentrations
of organic matter, organic carbon, total nitrogen and C/N ratio. In order 1o meet the demand
of growing population (about 50 thousand at present), an effective management of soil
fertility is necessary 1o enhance the cropland productivity, Therefore, the improvement in
soil fertility through adequate and harmonized chemical and organic fertilization of the
paddy soils in the area is sugpested,
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