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jSubstitution of inorganic potassium by organic sources in rice

A. VELAYUTHAM, V.VEERABADRAN AND B.J. PANDIAN
iDepartment of Agronomy, Agricultural College and Research Institute, Killikulam - 628 252, Tamil Nadu.

Abstract : Expetiments were conducted during kharif seasons of 194-1996 to evaluate the efficacy of different organic
sources to substitute inorganic potassium in rice. Application of 25 percent K as rice husk ash and 75 per cent as
muriate to potash produced higher mean rice grain yicld of 5666 kg ha ™' which was 7.32 per cent higher over 100 per
cent K through inorganic fertilizer alone. Hundred percent substitution of inorganic potassic fertilizer with organics
did not prove to be advantageous. Higher net return per rupee was associated with 25 per cent K as rice husk ash and
75 per centas MOP,  (Key words ; Rice husk ask, Inorganic potassium, Organic sources, Rice, Yield)

: Intensive cropping with high yielding varieties
‘nd use of high doses of nitrogen resulted in heavy
lepletion of soil reserves of potassium (Khere er al.,
.990). Recent hike in price of inorganic potassic fertilizer
'ias given rise to a situation where farmers are skipping
e application of potassic fertilizers. To overcome the
itrient imbalance caused by this tendency, there is
ed to find alternative sources of potassium which
2 cheap and easily available in larger quantities. Rice
sk ash is one such organic waste which is rich in
|| tassium (2.5 to 4.0 per cent) and offers good scope
) substitute inorganic potassium in rice nutrition.
tYomprehensive information on the role of rice husk
‘sl in rice nutrition is very limited. Hence an experiment
was conducted to evaluate the comparative
~erformance of rice husk ash, coir waste and green
aanure, Sesbhania aculeata in substituting the
organic K fertilizers in rice.

daterials and methods

” The experiment was conducted at Agricultural
“{ollege and Research Institute, Killikulam (40m altitude,
F46' N and 77°42'E) during kharif seasons of 1994-96
br three years. The soil was clay loam. It was Jow in
“yailable nitrogen (275 kg/ha'), medium in available
osphorus (21 kg/ha') and potassium (230 kg/ha™).
< Fe treatment consisted of three organic sources,
iz., rice husk ash, coir waste and Sesbania aculeata
ded at different levels 0f 25, 50, 75 and 100 per cent
vinbstitution of inorganic potassium. These were
= ampared with recommended level of k (S0 kg K, O as
" -uriate of potash) and no K fertilizer as control. The
‘ftilizer dose recommended for short duration rice is
£30:38:38 ke/ha'. The recommended quantity of
nosphorus was applied as a basal dose. While
tassium was applied as per the treatment schedule
asally. Theexperimental design was RBD and the test
ariety was ADT 36. The nutrients content of organic
rurces used are as follows.

Organic source Nutrient content in per cent
N P K

. Composted coirpith 121 0056 LIO

2. Sesbania aculeala 120 0200 036

3. Rice husk ash - - 250

Results and Discussion
Effect on growth characters

Potassium substitution at 25 per cent as
organics and 75 per cent as inorganics produced taller
plants as compared to the application of inorganics
alone ( Table. 1). Application of 25 per cent K as rice
huslk ash and 75 per cent as muriate of potash registered
significantly higher plant height of 102.10 cm at harvest.
The control plots with no K fertilizer was associated
with shorter plants (90.06 cm). With regard to tiller
population, higher mean tillers hill # of 17.20, 17.30 and
16.0 were observed with the application of 25 per cent
K as rice husk ash, Sesbania aculeata and coirwaste
respectively. One hundred per cent K as muriate of
potash produced only a mean tiller hill * of 13.00 (Table

1).
Effect on productive tillers

More number of productive tillers of 388.67 m*
( Table. 2) was observed under application of 25 per
cent K as rice husk ash and 75 per cent as inorganics
due to its higher K content. The effect of judicious
combination of organics and fertilizer potassium
improving the yield attributes of rice has been reported
by Thakur (1990) and Vijayaragavan ef al. (1992).

Lffect on yield and econamics

Potassium substitution at 25 per cent as rice
husk ash and 75 per cent as inorganic potassic fertilizer
produced significantly higher rice grain vicld than other
treatments, The mean rice grain yield over 3 seasons
was 5666 ke ha', where as 25 per cent substitution
with coir waste and Sesbania aculeata resulted in a
rice grain vield of 5474 and 5381 kg ha " respectively
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(Table 2). Application of K as inarganics alone produced
only 5251 kg ha ' of grain yield, Lower rice grain yield
of 4525 kg ha "' was observed with control (Kat 0 kg ha
). Rice husk ash application increased the silica
content of leaves, culms and hulls of rice and resulted
in an increased rice grain yield (T schen et al,, 1983).
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Treatments that received 25 per cent of K as rice husk
ash improved the net return per rupee invested (3.17)
due to the production of additional gram ‘and straw
yicld. The results indicate that the rice husk ash has
the potential to substitute a portion of inorganic K
required by the rice crop without any Joss of yield,
leading to higher net returns.

Table 1. Effect of K Substitution through organic sources on growth characters of rice

Plant height at harvest (em)

Number of tillers hill" attillering stage

Treatment 1994 1995

T1 Reccommended doseof K (30  95.00 95.70
kg K,0 ha') as MOP

T2 No K (control) 93.00 93.10

T3 25 percent K through rice 101.00 103.40
husk ash + 75 per cent K
through MOP

T4 50 percent K through rice 100.50 101.90
husk ash + 50 per cent K
through MOP

T5 75 per cent K through rice 94.10  100.70
husk ash + 25 percent K
through MOP

T6 100 per cent K through rice 93.90 98.50
husk ash

T7T 25 percent K through coir 99.60 102.60
pith + 75 per cent K through
MOP .

T8 50 per cent K through coir 9790 99.70
pith + 50 per cent K through
MoOP

T9 75 per cent K through coir 95.10 98.40
pith + 25 per cent K through
MOP

T10 100 per cent K through coir 94.00 9670
pith

TI1 25 per cent K through GM + 97,60 102,70
75 per cent K through MOP _

TI12 50 per cent K through GM+ . 9697 100.10
50 K through MOP

T13 75 percent K through GM+ 9570 9640

- 25 per cent K through MOP

T14 100 per cent K through GM 93.50  92.90

CD (P=0.,05) 239 259

1994 Mean 1994 1995 1996 = Mean
96.60 9543 13 13 13 13.00
93.10  93.06 1 1 12 11.20
10190 10210 17 18 17 17.30
100.60  101.00 - 16 i6 16 16.00
9470 9650 15 14 14 1430
9380 9540 12 3 12 1230
99.10 100,43 16 16 16 1600
91.00 9620 15 1515 1500
9620  96.56 14 14 13 13.67
04.60  95.10 11 12 12 11.67
98.00  99.43 17 18 17 17.30
9650  97.83 15 16 15 1530
9583  95.83 14 14 4 14.00
9340 93727 12 12 12 12400
2,79 13 029 1144 '

GM

' Sesbania aculeata



283

Substitwtion of inorganic potassium by organic sources in rice

£01 L91] €8l LY'E 059 9T I(S0°0 =d) U

ZET I£C 61°C T T rov et  TOBE LY'BPE 118 3 91E 0st WO yanonp 3 wea ad gy pLL
. dOIW ySnon y quan sl g7

6c’L L E9°C 88°C  8c8r  le8r Sl9ry BSOS O0'89E OLE 6GOE ot + WD Yinonp ywm nd oy g1l
JOIN Y3nosyl ¥ 05

tL'C ER'T ECT FPE'E  ERBOS  vTTS 08y TTZE EET19E GLE 9LE 6LE + WO ySnonp Y d gg Z1L
AOW YEnoay 3 190 sad ¢y

C6'T B9°C 6LC 80°E [BES €kt - QOIS ZOSC LOVISE EBE OBE st + WO ySnonp s ad g7 1L
yud

6T L¥T 60T €2 S6Ly  1L0S 105t S1BF L¥GLE 0BE GLE 08E oo ydnoay) H e 2d 001 OLL
: dOWN

yBnong ¥ woa sod ¢z + ynud .

88T 8T 8ET 89°t  60IE  PPE PIEP 0925 ECPEE (343 vBL PRE yoaydnonp ywas ed gL 6l
. dOW
yanoay 3 w22 13d pe + ynd

LT 89°C 8E°C LB  991% 1€l I6et LLES EETBE CRL ERBE CBE noaydnonp s ad e 21
dOW
' Udnoangy 3 s Jad ¢ + yud

£0'e 0'E LBT  OT'E  vL¥E  99pS 6FZE  B0LE  £'E8E 0BE PEE ot Jwoa ydnonp Mwasaader L1
- yse ysny

68'C £Re 9T 88T  BI6F SETS SToF S06F EEEBE 8E LBE GLE aou ydnonpywanstad go) ol
dOW ydnoap
 juad Jad CF 4 ysu ysny|

LT LT 09z 68T  PLIS- PRI 066F 0685 LO9BLE 0BE GLE 08E 2011 yFnoa 3 wea 1ad g £L
JOW ydnong
N waa aad Qg+ yse ysny

06T 86T 69T POE E8ES 88PS 6605 TISS LOESE %13 B vBE sou ySnonp Y wn ndos  pL
dOW Ydnony

N w22 aod gy 4 yse ysny .

LT'E" FlI'E e LE'E  999c . TIo% BEVE m_m.w L9°8BE GRE LBE 06¢ aau ydnoaq Hwsodd ¢g gL

12 - -~ D5E 9€'T 89T SISh  TISH ZTOEP TSLt O09VE 1153 Skt OFE (jonuoa} 3 oN Il

o o _ . dOn se (e o™ 8y

96T - 96T 9LT SI'E  ISTS: STES-  L66F 1086 ELTLE - CLE  OLE TLE 0) ¥ JO as0p papudwimioady | L
LB - G661 €661 Y661 U 9661  SG61 1661 WA - 9661 . $661 Y661 JustIE |,

(. 2y 53) i1k wmein

(w2) 1s2a10y 0 JYS1oY U]

pajsaaul sadni 1ad winya1 JaN -

SSLLI0 SISionIeys #nrfﬁhm U S52IN0De u._.:amhn. HEnosg HONNISANG 1 10 1001370 '1 ity



Mndras Agri. 1., 88(4-6) : 284 - 286 April = Junc 2001

References

Khera, M.S., Deshmuhk, V.N., Taludar, M.C and
Adinarayana, V, (1990). In: Seil fertility and
fertilizer use. IFFCO. New Delhi. 69-83

Thakur, R.B. (1990). Potassium fertilization in
transplanted rice. /ndian PolashJ. 1: 15816].

284

Tschen, J.S.M., Yang, T. C. and Yein, C.F. (1983). Fﬁ'cct
of rice hull application on growth and yield of
rice. . of Soil Sci. and Eng. 20:61-72,

Vijayaragavan, H., Mossa Shcnﬂ' M and
Natara;aratnam, N. (1992). Influence of
potassium on productivity of three rice
varietics. Madras Agric. J,, 79: 243-249.

(Received : May 2000 ; Revised : March 2001)

Estimation of runoff and soil loss for a hilly watershed

M. MUTHAMIL SELVAN, K. SUBRAMANIAN V. RAJENDRAN AND K. RANGASAMY
College of Agricultural Enginecring, Tamil Nadu Agricultural University, Coimbatore 641 003, Tamil Nad:

Abstract : Estimation and analysis of rainfall-runoff-discharge data for a watershed would be of great use.
for optimum planning and managing the watershed, Universal Soil Loss Equation (USLE) was used to
estimate the annual soil loss from a hilly watershed in the Nilgiris. A set of linear regression models were
developed by relating (1) rainfall and runoff, (2) rainfall and soil loss and they can be used for prediction of
the runoff and soil loss for the watershed. Packages of soil and water conservation measures were
recommendd for the watershed as the present rinoff and soil loss wre found to be enormous.

(Key words : Runoff and Soil loss and watershed)

Runoff and soil loss estimation in any
watershed is the important criteria to adopt suitable
soil and water conservation practices. For a hilly
watershed the rainfall-runoff and rainfall-soil loss can
be conveniently described by treating them as a
deterministic lumped linear system. Several methods
have been developed during recent years for runoff
and soil loss estimation. Vinodkumar and Rastogi
(1989) developed a mathematical model of
instantaneous unit hydrograph for a small watershed.
A linear time invariant model was developed by
Sharma ef al (1992) for predicting sediment transport
in th arid zone drainage basin. Shrivastava and Bhatia
(1992) used soil conservation services (SCS) model
for runoff prediction. A few other models were also
developed in India. Most of them need very detailed
input data, which are not available. Hence, an effort
was made to predict runoff and soil loss by developing
simple liner regression models.

Material and Methods
Study Area

Ebbanad watershed near Ooty town in the
Nilgiri hills is a part of the Moyar subcatchment of the
Bhavani river basin, The watershed starts from
Dottabetta peak in Ooty town and ends at about 14 km
near the silt monitoring station of Ebbanad. The
watershed area is located between the Dottabetta peak

and the Bikkepattimud reserved forest mnges at a
average altitude 0f 2155 m above MSL. The watershed!
lies between 11°24"N and 11°2a°N latitudes and between |
76°46'E and 76°50'E longitudes covering an area of
28.1 sq km. It includes Kendorai, Adashola, Tuneri,
Tummanatti, Kuppachi, Kottamad, Muruttala and |
Thiruchukudi Ebbanad hamlets of Ebbanad and|
Kakkuchi villages.

Computation of soil loss

For computation of soil loss potential of the
watershed, the relevant data such as watershed
boundary map, land use map, rainfall, drinage network
soil map and contour map were collected from various
sources.

The actual runoff and soil loss were observed
over the different periods of five year (1990-1995). The
soil loss assessment is also done theoretically by using
the universal soil loss equation and this theoretical
soil loss is compared with th actual soil loss determined
it the river valley project scheme.

The universal soil loss equation (USLE) given
by Wishmeier and Smith (1965) was used to estimate
the soil loss from the watershed. The ULSE computes
the soil loss for a given site as the product of six major
factors whose most likely value ata particular location
can be expressed numerically. Th soil loss equation is
given by



