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FOREW ORD

Soil is ihe most imporlanl nalural resource known lo influence plant growth 
and biomass production. The deterioration of productive capacity ol the soil 
coupled with imbalanced and inadequate supply of plant nutrients has made most ol 
our production system fragile in the post green revolution era. In this context 
targeted yield concept on soil testing is inevitable. Soil Test - Crop Response based 
fertilizer recommendations for targeted yield of crops are the basis ior technology 
transfer in crop production. Soil Test - Crop Response Correlation studies lake care 
of inherent soil fertility status and the quantity of required nutrients through mineral 
fertilizer. This will also help to reduce the soil degradation and environmental 
pollution.

The AICRP on Soil Test - Crop Response Correlation Project at the Department 
of Soil Science and Agricultural Chemistry, College of Horticulture. Vcllanikkara 
has developed fertilizer prescription equations based on yield target approach for 
twenty crops of Kerala. The fertilizer application based on this approach increased 
the crop yields and subsequent improvement in soil fertility, ensures balanced 
fertilization with enhanced fertilizer use efficiency.

The present bulletin highlights the research efforts on development of fertilizer
prescription equations, frontline demonstrations, on farm trials and activities of 
farmers participation.

1 am confident that this bulletin will be of immense use to the students of Soil 
Science and Agronomy, a reference for research scientists and teachers in the field 
of plant nutrition, soil fertility and management of cropping systems for balanced
“! !  of, fert'l' 2e^ inPuts- This bulletin will also setwe as a guide to the extension 
officials of the State Department of Agriculture.

I congratulate the learn effort that has gone into the making of this valuable 
repos,lory of knowledge base and dedicate it to the farming community of the slate
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PREFACE

Soil  a n d  w a t e r  f o r m i n g  th e  b a s i s  o f  s u s ta in a b le  a g r i c u l tu r e  a rc  u n d e r  p r e s s u r e  o n  a c c o u n t  
o f  v a r io u s  fac to rs  l ike  p o p u l a t i o n  g r o w t h ,  u r b a n iz a t io n ,  g r o w i n g  c o n s u m e r i s m ,  i n te n s iv e  
a g r i c u l tu r a l  p r a c t i c e s ,  m a r k e t  d r iv e n  fo rces ,  soil  d e g r a d a t i o n  e tc .  S in c e  a g r i c u l tu r e  b e c a m e  inpu t  
an d  cap i ta l  i n t e n s iv e ,  e f f i c i e n c y  in t e r m s  o f  p r o d u c t iv i ty  b e c a m e  a  h i g h  p r io r i ty .  S o i l  n u t r ie n t s  
p lay  a k e y  ro le  in the  p r o d u c t iv i t y  o f  c r o p s  for  w h ic h  r e g u l a r  a p p l i c a t i o n  o f  fe r t i l ize rs  has  
b e c o m e  a p r a c t i c e  in i n t e n s i v e  a g r i c u l tu r e .  C o n t i n u e d  u s e  o f  i m b a l a n c e d  fe r t i l ize r s  re su l t  in 
a c c u m u l a t i o n  d e p l e t i o n  o f  s p e c i f i c  so il  n u t r i e n t s  an d  c o n s e q u e n t  d e c l i n e  in fe r t i l i ze r  r e sp o n se s .  
Soi l  t e s t in g  is o n e  o f  the  b es t  s c ie n t i f i c  m e a n s  for  q u i c k  a n d  r e l ia b le  d e t e r m i n a t i o n  o f  so il  fert i l i ty 
t j t u s  So i l  test  b a s e d  f e r t i l i z e r  r e c o m m e n d a t i o n  is a  k e y  to i m p r o v e  f e r t i l i z e r  u se  e f f i c i e n c y  an d  

c r o p  p ro d u c t iv i ty .

N o w  the  fe r t i l i ze r  r e c o m m e n d a t i o n s  b a s e d  o n  soil  test  a re  m a d e  by  c a t e g o r i z i n g  the soil  
i n to  low .  m e d i u m  a n d  h ig h  c a t e g o r i e s  in re spec t  o f  the  a v a i l a b i l i t y  o f  the  g i v e n  essen t ia l  
n u t r i e n t s  T h e  f e r t i l i z e r  d o s e s  is in c r e a s e d  o r  d e c r e a s e d  by  2 4 - 3 0  p e r  c e n t  b a s e d  o n  the  r a t in g s  o f  
so i l s  So i l  rest d a t a  s h o u l d  be  c o r r e l a t e d  w i th  n u t r ien t  u p t a k e  by  c r o p s  for  m a k i n g  e f f ic ien t  
l e r r i l i / e r  r e c o m m e n d a t i o n s .  F r o m  th is  d a ta ,  fe r t i l izer  p r e s c r ip t i o n  e q u a t i o n s  a re  d e r i v e d  for  a 
p a r t i c u la r  c r o p  in a p a r t i c u l a r  so il  type.

ITie fe r t i l ize r  r e c o m m e n d a t i o n  b a s e d  o n  o r g a n i c / s e m i  q u a n t i t a t i v e  a p p r o a c h e s /  m e t h o d s  d id  
not g ive  e x p e c t e d  y ie ld  r e s p o n s e  a n d  th e re fo re  a n e e d  w’as  fel t  for  r e f i n e m e n t  o f  fe r t i l izer  
r e c o m m e n d a t i o n  for  v a r y i n g  soil  tes t  v a lu e s  for  w id e  r a n g e  o f  c r o p  p r o d u c t i o n  p r a c t i c e s  T h e  
S T f 'R  s tu d y  in the field p r o v id e s  soil  test  c a l ib r a t io n  b e t w e e n  the  leve l  o f  soil  n u t r i e n t s  as 
d e t e r m in e d  in the  l a b o r a to ry  a n d  c r o p  r e s p o n s e  to fer t i l izer  as  o b s e r v e d  in the  f ie ld  for p r e d ic t in g  
the  fe r t i l ize r  r e q u i r e m e n t s  o f  the  c rop .

T h e  A K  P P t S K  R ) c e n t r e  at the  C o l l e g e  o f  H o r t ic u l tu r e ,  K e r a l a  A g r i c u l tu r a l  I Jn iv c r s i tv .  
V c l l a n ik k c in  w a s  s ta r ted  in 1 a n d  has  c o n d u c t e d  e l a b o r a t e  a n d  in d e p t h  s tu d i e s  o n  c r o p s  like 
b a n a n a ,  rice,  ash  g o u r d ,  ( .ucumlxrr ,  s a lad  c u c u m b e r ,  b i t te r  g o u r d ,  a m a r a n t h ,  hrit i jnl .  bluruli .  
ch i l l i ,  t o m a to ,  g r o u n d n u t ,  g in g e r ,  tu rm er ic ,  enssuvn.  s w e e t  p o t a to  a n d  c o l e u s  I h o p e  th is  
p u b l i c a t i o n  c o m p r i s i n g  the  e n t i re  i n f o r m a t i o n  so  lar g e n e r a t e d  o n  soil  test  c r o p  r e s p o n s e  s tu d ie s  
o n  v a r io u s  c r o p ;  at K.All  wil l  he  u se fu l  for the f a rm ers ,  a g r i c u l tu r e  e x t e n s i o n  o H k e r s ,  s c ien t i s t s  
a n d  s tu d e n t s
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C H A P T E R  1

The present day challenges facing agriculture are food security, soil 
degradation, environmental safety and diminishing profitability. These 
natural resources have to be used on the basis o f  resource management to 
enhance productivity. Pressure on land is increasing due to variety o f  uses 
they are put into. Soil parameters should be well understood to know about 
the crop production capabilities.

An efficient fertilization means optimization o f  soil nutrient replacement 
with minimization o f  nutrient losses to the environment. Continued use o f  
imbalanced fertilizers results in depletion o f  soil nutrients provided through 
fertilizers and consequent decline in fertilizer responses. For improving 
nutrient use efficiency, nutrient management programmes should be based 
on soil properties, especially on its inherent capacity to supply nutrients to 
crop. Soil test data should be correlated with nutrient uptake by crops for 
making efficient fertilizer recommendation. Balanced nutrition does not 
mean the application o f  nitrogen, phosphorus and potassium alone in certain 
proportions through fertilizers, but it should ensure that the nutrients in 
available forms are in adequate quantity and in required proportion in the soil 
to meet the requirement o f  the crops for obtaining the desired levels o f  yield. 
Nutrients available in soil are rarely present in adequate amounts and in 
balanced proportion to meet the nutrient requirement o f  the crops. This 
requires intervention by application o f  external sources o f  nutrients i.e. 
fertilizers and manures. Soil test provides the requisite information about the 
amount o f  nutrients available in the soil and tlicir imbalances, while fertilizer 
recommendations aim at correcting the imbalances in nutrients according to 
crop requirements.

The fertilizer recommendations based on qualitativc/semi-quanlitative 
approaches or methods do not give expected yield responses. Therefore, a 
refined method o f  fertilizer recommendation for varying soil test values lias 
been developed by Kerala centre o f  AICRP on Soil Test Crop Response 
Correlation (STCR) for some crops.

In this methodology, the information on three parameters, i.e. (i) nutrient 
requirement per unit o f  grain production, (ii) per cent contribution from soil

1.1 Introduction



available nutrients and (Hi) per cent contribution from fertilizer/manure 
nutrients have been generated for major crops from soil test crop response 
experiments. From this, fertilizer prescription equations are derived for a 
particular crop. In order to make the agriculture field viable and profitable, a 
rational use o f  fertilizers based on demand o f  crops and native nutrient 

supplying capacity o f  soil need to be worked out.

Large scale cultivation practices using improved technologies including 
judicious use o f  fertilizers, manures and chemicals should be done. A 
fertilizer recommendation on the basis o f  STCR makes a balance betw een 
the production, soil health restoration and judicious m anagem ent of costly 
fertilizers. The STCR approach aims at testing o f  soils, calibration o f  soil test 
results with crop recovery and economization o f  fertilizer levels with 
optimum yield target to ensure profitable return to the fann ing  com m unity . 
The A1CRP on STCR has developed 20 equations for field crops grow n in 
Kerala. Test verifications trials were done by conducting  field level 

demonstrations, on farm trials etc.

1.2 Objectives

All India Co-ordinated Research Project on Soil Test Crop  R esponse 
Correlation studies was started at College o f  Horticulture, V ellan ikkara  in 

1996 with the following objectives.

1. To develop relationship between soil test and crop response to 
fertilizers and from the results thus obtained to provide the calibration 
for fertilizer recommendations based on soil testing.

2. To obtain / derive a basis for fertilizer recom m endations  for specific 
yield targets.

3. To evaluate the extent to which fertilizer requirem ents  o f  the crops 
can be reduced in relation to conjoint use o f  organic m anures.

1.3 O utcom es an d  o u tp u ts

In this methodology, the information on three param eters  is recorded i.e. 
(i) nutrient requirement per unit o f  grain production (ii) pe r  cent contribution 
from soil available nutrients and (iii) per cent contribution from 
fertilizer/manures. Based on this, fertilizer prescription equations have been 
developed for a particular crop. This centre has generated  equations for the 
follow,ng crops from soil test crop response experim ents .



1. Fruit crop
2. Grain crops
3. Vegetables

4. Oil seed crop
5. Spices
6. Tuber crops

-  Banana (cv, Nendran)
-  Rice -  kharif (cv.Aiswarya) and rabi (cv.Kanakam)
-  Ash gourd (cv. KAU local), cucumber (cv.Mudikode), 

salad cucumber (cv.Conomon), bitter gourd (cv.Priya), 
amaranth (cv. Kannara local and Arun)), brinjal (cv. 
Haritha), bhindi (cv.Arka anamika), chilli (cv. Athulya) 
and tomato (cv.Anagha)

-  Groundnut (cv.TAG 24)
-  Ginger (cv.Maran) and turmeric (cv. Kanthi)
-  Cassava (cv. M4), Sweet potato (cv.Vanin) and 

coleus (cv. Nidhi)



C H A P T E R  2 

G ene ra l  In fo rm atio n  a b o u t  K e ra la

2.1 Location  an d  extent

The *tute o f  Kerala lie* as a narrow sn ip  ol land between 81' 18 and 12 
4 8 ’ north latitude and 74° 5 2 ’ and 77 u 2 2 ’ east longitudes. It is 11 to 124 km 
wide between the Western Ghats in the east and (he Arabian Sea in the west 
with 560 km long coastal line in the southwestern side ol Indian Peninsula. 
The total geographical area o f  the stale is 38,864 sq. km. Hie state is 
endowed with a combination o f  distinct altitudinal variations resulting from 
the rise o f  land mass from 5 metres below mean sea level in the west to the 
soaring heights o f  2695 metres in the east within the short span ol 120 km. 
The large number o f  lakes and backwaters provide a unique scenic beauty to 
the land. There are 44 rivers, which are monsoon fed. The total cropped area 

is about 30, 48000 ha.

2.2 Phys iog raphy

The state is di\ ided into three distinct parallel physiographic zones; the 
highland (above 75m from the mean sea level), the midland (between 7.5 and 
75m. above mean sea level) and the lowland above 7.5 m. lrom the mean sea 
level). Out o f  the total geographical area o f  the state, 10.2 per cent 
constitutes lowland, 41.8 per cent midland and 48 per cent h ighland regions.

2.3 Geology

Geologically, Kerala is occupied by four m ajor rock formations nam ely  
crystalline rocks o f  Precambrian age, sedimentary rocks o f  Tertiary  age, 
laterite capping and the crystalline and sedimentary' rocks and recent and sub 
recent sediments forming the low lying area o f  river valleys.

2.4 C lim ate

Kerala state is situated in the humid tropics with two p redom inant rainy 
seasons caused by the south-west monsoon and no r th -eas t  m onsoon. On an 
average, the state receives 3000 mm o f  annual rainfall. The annual average 
ambient temperature in Kerala is 27.5°C. The m ean m ax im um  tem perature  is 
about 33 C. Relative humidity varies from 70 to 95 per  cent.



2.5 L and  use

Out o f  the total geographical area o f  38.86 lakh hectare net sown area is 
about 53 per cent. The Kerala agriculture is characterized by marginal land 
and fragmented land holdings. The average size o f  holding is 0.22 hectare, 
which is much less than the national average o f  1.57 ha. The limited land 
area accompanied by increased population poses very little scope for 
increasing area under cultivation. So the effective alternative to increase food 
production is the adoption o f  intensive cultivation using scientific 
technologies.

2.6 Agro-ecological zones

The state has been divided into five agro-ecological zones (A E Z ’s). 
Figure 1 present the spatial distribution o f  the agro-ecological zones in the 
state (KSPB. 2013).

1. Coastal Plain

The Coastal Plain agro-ecological zone comprises the nearly level to 
gently sloping lands along the coast at elevation below 30 metres and lying 
between the sea and the midlands. It includes sandy beaches, sandy plains, 
coastal laterites, and low-lying areas such as estuaries, backwaters, 
submerged lands, swamps, marshes, kayal lands, and broad valleys. The zone 
covers 5, 00.246 ha I 13.10 percen t)  in the state.

2. M id lan d  Laterites

Midland Laterites agro-ecological zone comprises undulating to rolling 
lands interspersed with narrow valleys between the coastal plain on the west 
and foothills and hills on the east, extending from the southern end to the 
northern end o f  the stale. The elevation ranges from 30 to 300 metres. The 
zone covers 10, 56,385 ha (27.18 per cent) in the state.

3. Foothills

The undulating to rolling lands and low hills between the midland 
latcrite on the west and high hills on the eastern side constitute the Foothills 
agro-ecological zone. The terrain has only very narrow valleys. The 
elevation ranges from 100 to 600 metres, flic zone covers 4, 60.074 ha 
f I 1.84 per cent I in the state.



4. High Hills

The hilly region comprising Western Ghats and plateaus extending from 
south to north constitute the High Hills agro-ecological unit, Ih e  Western 
Ghats and highland plateaus rise 600 metres above mean sea level, with a 
number o f  peaks well over 1800 metres. The Western Ghats comprise 
Central Sahyadri, the Nilgiris and South Saliyadri. The m ountains are 
essentially plateau remnants o f  two or three altiiudinal zones. Slopes o f  hill 
ranges can be as high as 80 per cent. J he zone covers 15, 53,225 ha (39.97 
per cent) in the state.

5. P a lak k ad  Plain

The Palakkad Gap, resembling an inland plain with low' elevation, is a 
prominent physical feature along the valley o f  the Bharathapuzha river. The 
gently sloping lands o f  Palakkad, east o f  Kuthiran hills, flanked on the south 
and north by Nelliyampathy hills and Attappady hills, respectively  and 
merging to Tamil Nadu uplands through the gap in Western Ghats constitute 
the agro-ecological zone, covering 1,60,006 ha (4.12 per cent) in the state.



Fig. 1 Agro-ecological zones of Kerala
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Fig. 2 Agro-ecological units of Kerala
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2.7 Soil C harac te r is t ic s

Majority o f  the area under these five zones are extremely acidic to 
moderately acidic (3.5 to 6.0) with low organic matter content, low cation 
exchange capacity and with low nutrient and water holding capacity. The 
exceptions are neutral to slightly alkaline soils o f  dry hill areas o f  Idukki, 
Attappadi and the black cotton soils o f  Chittur taluk in Palakkad. 
Laterization is the predominant soil forming process. The process is 
characterized by the leaching (eluviation) o f  bases ("Na, K, Ca and Mg), silica 
and organic matter due to high rain fall (3000mm) with subsequent 
accumulation o f  sesquioxides o f  AI, Fc and to some extent Mn (Buol et a i, 
1998). The net effect is formation o f  soils with dominance o f  low activity' 
kaolinitic clay with lowest possible CEC, low organic matter content and 
high acidity.

T h e  soils in general are low to medium in organic carbon, and hence in 
ni t rogen ,  h igh  in P due to continuous application o f  P fertilizers which are 
being fixed and accumulated and low to medium in K. Severe deficiency of  
Ca (45 per cent) and Mg (SO per cent) are observed. Sulphur deficiency is 
seen in about less than 5 per cent. Fe and Mn are abundant in plant available 
fo rm w h i c h  is to the  tune o f  toxic levels in wet lands submerged with water. 
Zn d e f i c i e n c y  is to the extent o f  15 per cent. Cu deficiency is usually less 
and  its level  is sufficient in soils where Cu based fungicides are used 
especially u n d e r  plantations like rubber, cardamom, pepper etc. Boron 
deficiency is s e v e re  and wide spread (65 per cent) and symptoms are 
c o m m o n  in b a n a n a ,  coconut, arccanut, nutmeg, cabbage and cauliflower as 
well  as in r ice ( K S P B ,  2013) .



C H A P T E R  3

F er t i l ize r  r e c o m m e n d a t io n s  

3 l G en e ra l  fertil izer re c o m m e n d a t io n s

, , , nt Iheae recom m endations are based  on multi-locational
Developmen d K fertilizers and their

lrials conducted with graced d a * ^  ^  for a p a n ic u ,ar  crop. The
pronomic cvulunlion to iirrivt d\ P . j-
general recommendations hold good under m ed ium  sod fert.li y con i ion:,

his approach the variation in soil fertility is no, taken tnto cons,dera,ton 
and hence under high or low soil fertility conditions the app lied  nutnems 
can become a wasteful expenditure or m suflic ien t In both  the cases, 
optimum fertilizer use efficiency cannot be achieved. R esu lts  o f  long term 
fertilizer experiments have shown a considerable  bu ,ld -up  ol P due to 
continuous application o f  even general recom m ended  dose in intensive 
cropping systems. In few cases the build-up ol availab le  P reached a level 
where no more phosphate application is needed for next few  crops (Nambiar,

1994; Singh el al., 1998)

3.2 Ferti l izer  re c o m m e n d a t io n s  based  on soil fe r t i l i ty  r a t in g s

In this approach medium soil fertility is equated  with general 
recommended dose. In case o f  low and very low and high and very high 
fertility categories the fertilizer doses are increased or decreased  by  25 to 50 
per cent o f  the general recommended dose as per the situation. At present 
most o f  the fertilizer recommendations issued from soil tes ting  laboratories 
in India are based on this approach. The rating w as  deve loped  in 1965 for old 
varieties o f  crops. Unfortunately, since then these ratings are same 
irrespective o f  types o f  soils and varieties o f  crops.

Ratings of soil test values for p r im a r y  n u t r i e n t s

Nutrient Rating

Low M edium High
Urganic Carbon (per cent) * < 0 .5 0 . 5 0 - 0 . 7 5 > 0.75
Alkaline K M n 0 4-N (kg h a '1) < 2 8 0 2 8 0 - 5 6 0 > 560
Olsen’s P (kg h a '1) < 10 1 0 - 2 5 > 2 5
Amm. acetate-K (kg h a '1) < 120 2 0 - 2 8 0 > 2 8 0

As an index o f  available N

=  10  — -



3.3 Fertilizer recommendations based on critical limit o f  soil available
nutrient

Critical level concept o f  available nutrients was developed by Cate and 
Nelson (1965). Critical limit is the level o f  soil available nutrient above 
which that nutrient is not considered as a primary limiting factor. The 
probability o f  getting economic response to fertilizer application in soils 
having available nutrient above the critical limit is quite low, while in soils 
below the critical limit the probability o f  getting economic response is quite 
high. Critical limit varies, depending on the soil types, crops and varieties, 
soil test methods used and seasonal variations. This concept separates the 
soils in responsive and non-responsive groups, but it does not suggest 
quantification o f  fertilizer dose for individual situations in responsive group. 
Hence, this concept may be more useful for fertilizer recommendation o f  
micronutrients.

3.4 Fertilizer recommendations based on nutrient index

In this approach the fertilizer recommendations are given to a particular 
area after summarizing the overall fertility status with respect to a particular 
nutrient in that area into low, medium and high categories as per the method 
given by Parker el til. (1951). The Nutrient Index is calculated as:

( NL x 1) i  (NM x 2) + (NH x 3)
Nutriem Index = .......................................- ....................

NT
where, NL. NM and NH are the number o f  soil samples falling in low, 
medium and high categories respectively and NT is the total no o f  soil 
samples analyzed. If the nutrient index is < 1.5, the fertility status o f  that area 
is categorized as low. a value from 1.5 to 2.5 as medium and > 2.5 as high 
fertility status, ft was felt that these limits attach undue wcightagc to medium 
class, hence the limits were modified by Ramamoorthy and Dajaj (1969) as 
<1.67, 1.67 to 2.33 and -> 2.33 for low, medium and high fertility status 
respectively. In this approach the variation in individual field is not taken 
into consideration and therefore the fertilizer recommendations arc the gross 
generalization o f  the situation. In fact, this approach is adopted more for 
developing soil fertility maps than for fertilizer dose recommendation for a 
given field.



3.5 Ferti l ize r  re co m m en d a t io n s  based on  M itsch er licb -B ray  concept l„, 

ce r ta in  p e rcen tag e  o f  m a x im u m  yields

In this concept tin empirical relationship is deve loped  betw een per cent 

yield and soil and fertilizer nutrient so that the fertilizer can be recommended 
for various per centage o f  m axim um  yield. M itsch e rh ch -B ray  equation is:

Log (A -Y ) = Log A -  C | b -  CX

where, A is the theoretically calculated m ax im um  yield, Y is die per centage 
o f  maximum yield, b is the soil test value, C i and ( are the effic iency  factors 
for soil and fertilizer nutrient, respectively and X is the fertilizer dose. The 
limitation o f  this concept is that the theoretical m ax im u m  yield is quite high 
than die actual yield obtained. Secondly the calcula ted  m a x im u m  yield is 
different for different nutrients, and hence it becom es  difficult to predict 
ultimate achievable yield.

3.6 Multiple regression based fertilizer recom m en d ation  for economic  
yield

The fertilizer dose that gives higher profit per  hectare  as well as 
optimum economic return in rupees per rupee invested on fertilizers is called 
dose for economic yield. Ram am oorlhy (1974) estab lished  a significant 
relationship between soil tests, added fertilizers and crop / ie ld s  by fitting a 
multiple regression o f  the quadratic form using linear, quadratic  and 
interaction terms between soil and fertilizer form o f  nutrien ts  as given below:

Y = A + b, SN + b; SP + bj SK + b4 FN + b; FK : -r b0 FP + b- FP: + bh FK -  
b? FKJ +  b,o SN FN + bn  SP FP + b , 2 SK. FK

Where. Y is crop yield (kg h a '1), A is inlercept (kg h a 1), b , _ , :  are regression 
coe cients, SN, SP and SK are soil available N, P and  K  (kg  h a '1) and FN.

respectivelyare ^  ° f  nitr° 8 e n ’ ph osPhate  “ d Pola5h ^ 1 '

modifying the ^ ° ' n m e " dat 'ons for econom ic yield inc lude  the faciors for

in the ratfo , T r  ^  Cha" 8e in SoU lest va lues  1 5  wel) 3 5  chan-2e 
mates ^  te 3,1(1 C° S‘ ° f p r o d u « -  A llo w an ce  o f  dais ratto

ensure higher Pm f i“ f r o t t nr ° re dynamiC ^  reSPOn5‘Ve ”  “  ' fthis approach is ^  em llze r  investm ents . The m ain  limiiauon of

diree nutrients N. P a n d " ^  °r  Settln® curvd inea r  response  type for all the
° m  the field experim ent.  In the absence of



curvilinear response type for any nutrient, the fertilizer recommendation for 
that nutrient cannot be worked out.

3.7 Fertilizer recommendations based on targeted yield approach

The principle behind this concept is the existence o f  highly significant 
linear relationship between grain yield and uptake o f  nutrients (NPK) by 
crops which means that, for unit production o f  grain, a definite amount o f  
nutrient is drawn from the soil. This linear relationship forms the basis for 
fertilizer recommendations for targeted levels o f  yield production first 
advocated by Truog (1960). Subsequently, Ramamoorthy et al. (1967) 
established the theoretical basis and experimental p roof for its applicability. 
In this methodology, the information on parameters namely (i) Nutrient 
requirement (kg q' o f  grain/economic produce) (ii) per cent contribution 
from soil available nutrient and (iii) per cent contribution from 
fertilizer/manure nutrient arc to be derived from the soil test crop response 
field experiment.

Targeted yield concept is primarily based on balanced prescription o f  
fertilizer nutrients. This procedure provides a scientific basis for balanced 
prescription o f  nutrients through fertilizers and manures after considering 
available nutrients in soil and their actual requirement by crop. Once the 
actual requirement o f  nutrients for specific level o f  production is known, the 
needed fertilizer dose can be calculated after considering the per cent 
efficiencies o f  soil available and fertilizer nutrients. Therefore, it provides 
the fertilizer dose in balanced and quantitative terms in relation to soil test 
values and crop requirement which is necessary to optimize the response to 
added fertilizers, maximize the profit and achieving the desired yield target 
with ± 10 per cent deviation. Application o f  fertilizers according to the need 
o f  the situation also helps in maintenance o f  soil fertility and ensures 
sustainability o f  crop production.



C H A P T E R  4 

Soil te s t ing  faci li t ies in K e r a l a

4.1 Soil testing labo ra to r ie s

There are 23 Soil testing laboratories (STLs) under the State Departm ent 
o f  Agriculture. Out o f  these, 14 are stationary and 9 are mobile. O ne  
stationary soil-testing lab Is there for each district in the state. There  are 
soil testing labs under lire soil survey and conservation department. In 
addition, 5 STLs are there in 5 Krislti Vigyan Kendras (Karmur, W ayana , 
Malappuram, Palakkad and Kottayam) o f  Kerala Agricultural University. 
Central government institutions like I1SK (Indian Institute of Spices 
Research), Kozhikode and CPCRJ (Central plantation crops research 
institute) Kasargode also render soil-testing services.

Private agencies as well as NGOs also provide s o i l - t e s t i n g  s e r v i c e s  in 

several districts. They arc Mitra Nikethan (Thiruvunanthapuram ), Bapuji 
KVK (Idukki), Christian Agency for Rural D e v e l o p m e n t  ( A l a p p u z l u i )  a n d  

A.V. Thomas and Company (Emakulam).

In addition to the above, Rubber Research Institute o f  India (K ottayam ) 
has 4 STLs’ at Thrissur, Muvattupuzha, Kozhikkode and Taliparam ba in our 
state. Spices Board (Kochi) and FACT (Kochi) also have soil testing 
laboratories. Altogether the state has approxim ately  40 soil testing 
laboratories.

Each soil-testing laboratory o f  the State D epartm ent o f  Agriculture  is 
under the immediate control o f  an Assistant Soil Chem ist who is assisted by 
other technical staff. A Central Soil Testing Laboratory is functioning in 
Thiruvananthapuram since 1978 headed by a Deputy D irector o f  Agriculture 
(Chief Soil Chemist), who controls and co-ordinates the activities o f  the 
District Soil Testing Laboratories in the state. The C h ie f  Soil Chem ist is also 
responsible for the maintenance o f  quality control o f  the district laboratories 
and for imparting training to the staff o f  different Soil Testing  Laboratories.

4.2 Basis o f  Fertil izer R eco m m en d a t io n s  o f  S T L ’s o f  K e ra la

Based on the results obtained in the soil testing laboratories, the soil is 
first ruled and fertility classes are assigned. There are 10 such classes (0 -9 ). 
The classes 0-2 are considered as low, 3-6 m edium  and 7-9 high, in fertility 
status. Soils with average fertility values are given 100 per  cent o f  the 
general fertilizer recommendation. A soil with 10 kg ha ' 1 o f  available P is



considered to be average in terms o f  P content and require 100 per cent o f  the 
recommendation. For rating the potassium status as average, the soil should 
have 115 kg ha' 1 o f  exchangeable K. Maximum fertilizer recommendation o f  
128 per cent is given when P and K are present least in the soil. The average 
fertility values for total nitrogen differ between soils. For sandy soils, the 
average total N value is 0.03 per cent (Organic-C 0.3 per cent) and for loamy 
and clayey soils the average value is 0.05 per cent (Organic-C 0.5 per cent). 
When the total N is average, 100 per cent o f  the general fertilizer 
recommendation is given. The maximum recommendation o f  128 per cent is 
given when the total N content is in traces. The details o f  fertility classes and 
the recommendation ot N, P and K for each class as percentage to general 
recommendation currently followed by the state soil testing laboratories are 
provided in Table 1.

Table 1. Fertilizer recommendation based on soil test values followed in Kerala
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Sandy
Clayey
Loamy

0 0.00-0.10 0.00-0.16 12S 0.0-3.0 0-35 128
1 0.11-0.20 0.17-0.33 I 17 3.1-6.5 36-75 117
2 0.21-0.30 0.34-0.50 106 6.6-10 76-115 106
3 0.31-0.45 0.51-0.75 97 10.1-13.5 116-155 94
4 0.46-0.60 0.76-1.00 91 13.6-17 156-195 83
5 0.61-0.75 1.01-1.25 84 17.1-20.5 196-235 71
6 0.76-0.90 1.26-1.50 78 20.6-24 236-275 60
7 0.91-1.10 1.51-1.83 71 24.1-27.5 276-315 4S
8 1.11-1.30 1.84-2.16 63 27.6-31.0 316-355 37
9 1.11-1.50 2.17-2.50 54 31.1-34.50 356-395 25

Soil samples are analyzed for five parameters viz.. pH. EC', Organic 
carbon, available P2O 5 and available K2O by routine procedures and fertilizer 
recommendations are made for specific crops based on the soil lest values. 
Detailed soil fertility maps are available only for some districts o f  the state 
based on soil test summaries.



CHAPTER 5

The AICRP on STCR projec. provides a scientific  basis  for balanced 

fertilization and balance between applied n u m e n ts  and sot) avatlab e 
nutrients. Here prescription equations are fo rm ula ted  based  on the 
assumption that there is a linear relationship be tw een  yield and nutrten, 
uptake by the crop and for the obtaining a particular yield a defin ite  amount 
o f  nutrients are taken by the plant. O nce  this requ irem ent is know n  lor a 
yield level, the fertilizer needed can be estimated tak ing  into consideration 
the contribution from soil available nutrients. The essential basic data 
required for formulating fertilizer recom m endation based on targeted  yield 
approach are nutrient requirement in kg per tons o f  p roduce ,  percentage 
contribution o f  nutrients from the soil and percentage  con tribu tion  from 
applied sources. These parameters arc used for ca librating crop  wise fertilizer 
adjustment equations for any targeted yield. The validity o f  these adjustment 
equations are test verified in fanners fields in different locations and the 
STCR technology is finally disseminated to the farmers th rough  the soil 
testing laboratories after conducting front line dem onstra tion  trials in many 
locations. At present we are giving much em phasis  for IPN S techno logy  for 
integrated supply o f  plant nutrients involving fertilizers and organic  manures.

The STCR centre set up in College o f  Horticulture, K erala  Agricultural
University, Vellanikkara during 1996 had been conducting  experim ents  in
diversified crops for the last 17 years. List o f  crops included food crop like
rice, fruit crop like banana, vegetables like am aranth , b itter  gourd , cucumber.
salad cucumber, bhindi, brinjal, chilli and tomato, tuber  root crops like
coleus, sweet potato, cassava and spices like g inger  and tu rm eric  and oil seed 
crop like groundnut.

So far, targeted yield equations for 20 crops w ere  developed  and test 
verified the equations developed for rice in b lack  soil, cassava, banana, 
ginger amaranth, cucumber, salad cucum ber, sw ee t  po ta to ,  turmeric  and 
groundnut tn latente soil and completed FL D  (Front L ine Demonstration 
hrtals) on banana, cassava, rice 2 "a crop (rabi), am aran th , cu cu m b er  and salad

5.1 Prescription based fertilizer recommendations for Kerala.



The conditions under which the targeted yield equations are valid are

1. Laterite soil

2. Humid tropical climate

3. Yield targets chosen should not be neither too low nor too high

4. Target should be within the yield range o f  the main experiments

5. These equations can be extended to similar soil with almost similar 
climate

5.2 Soil sampling, soil, plant and water analysis methodologies

For basic soil analysis, soil samples are taken from the entire field from 
as many locations as possible and composite samples were made. The field 
was divided in to suitable strips as per the STCR technology. In the strips 
artificial gradients were created by applying different levels o f  fertilizers and 
also by growing exhaustive crop like fodder maize. Each strip will be divided 
into required number o f  plots as per the design. From each plot, soil samples 
will be taken from a depth based on the rooting pattern o f  the proposed test 
crop. For example, in banana (cv. Nendran), soil samples were taken from 0- 
30 cm depth. For all other crops the soil samples were taken from 0-15cm 
depths.

Table 2. Soil test methodologies

SI. No. Parameter Method

1 Soil reaction (pH) Glass electrode 
( 1:2.5 soil water suspension)

2 Electrical conductivity (EC) Conductivity bridge 
( 1:2.5 soil water extract)

4 Available nitrogen Alkaline permanganate method

5 Organic carbon Wet oxidation method 
(Walklcy and Black, 1934)

f) Available phosphorus Bray no. 1 extractant, ascorbic acid 
rcductant, spectrophotometer method

7 Available potassium Neutral normal ammonium acetate 
method, flame photometer.



Table 3. Plant analysis methodologies

SI. No. Parameter Method

1 Total nitrogen Micro kieldahl digestion and distillation

2 Total
phosphorus

Acid digestion and estimation by vanacto- 
m olyb d op h osp h oric  yellow colour method, 
spectrophotometry -------------- ----------------------------

3 Total potassium Acid digestion and estimation by llume photometry

5.3 E x p e r im en ta l  M ethodology

A new technique ofTield experimentation involving creation o f  w ide soil 
fertility variation in one and the same field is adopted. D ifferences due to 
other factors such as climate and management, which often results in 
insignificant correlation from data on multiplication trials, arc avoided in this 
system o f  working. These results are extended as far as possible to soils o f  
similar nature and similar agro climatic conditions w ithout m uch 

extrapolation.

5.3.1 Fertil i ty  g rad ien t  experim en t

It is a preparatory experiment to conduct the soil test crop response 
experiment in the subsequent season. The desired variability in soil fertility 
is created in this experiment. This is achieved by selecting a large area, 
which is low/medium in soil fertility. This field is divided into four equal 
strips, while the first strip receives no fertilizer the second, the third and the 
fourth strip receive half, one and two times o f  a standard dose o f  N , P 2O 5 
and K20  respectively. The standard dose o f  P 2 O 5 and K 20  are fixed taking 
into account the phosphate and potassium fixing capacities o f  the soil. 
However in general the standard N PK  doses are as follows.

Fertilizers for gradient 
experiment L0 Strip L w Strip Lj Strip L 2 Strip

N (kg ha'1) 0 75 150 300

P2O5 (kg ha'1) 0 100 200 400

K20  (kg ha'1) 0 100 200 400



NOTE:

1) For fertility gradient experiment 50 per cent o f  the N  will be added in 
the form o f  organics (FYM), which may be incorporated into soil 
fifteen days in advance and another 50 per cent in the form o f  
inorganic fertilizer.

2) Entire P2O 5 and K 2O are added in the form o f  inorganic.

After applying the FYM and fertilizers for each strip an exhaust crop 
(usually fodder maize) is grown for 60 days so that the fertilizers undergo 
transformations in the soil with plant and microbial agencies. A  comparison 
o f  the soil test values for available N PK before and after the fertility gradient 
experiment indicates the extent to which variation was created in the soil 
fertility in the four strips.

523.2 M ain  E x p er im en t

This experiment is conducted on the soil where sufficient range in soil 
fertility in terms o f  available NPK has already been created through the 
fertility gradient experiment in the previous season. A factorial experiment 
(fractional factorial design) best describes the quantitative relationship where 
more than one production factor (eg. fertilizer NPK) influence the yield and 
there are interactions among them. Each strip is divided into 27 subplots. The 
following 21 treatment combinations from 5 levels o f N  X 4 levels o f  P 2 O 5 X 
3 levels o f  K2O in addition to 6 controls arc randomly allotted to the subplots 
in each o f  the four strips and the test crop is grown under irrigation or 
protective irrigation conditions following all the package o f  practices except 
fertilizer doses.

Table 4. The treatment structure

Treatments:

1 0 0 2 0 0 3 0 0 1 1 0 2 1 0 2 2 0 3 3 0 2 0 1 0 1 1

1 1 1 2 1 1 3 1 1 2 2 1 4 2 1 3 3 1 4 3 1 2 2 2 3 2 2

4 2  2 3 3 2 4 3  2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

This experiment is not replicated. Four-fertility gradient strips act as 
replications even though they are not true replications. Available nutrients 
before the application o f  fertilizers and after the harvest o f  the test crop were 
estimated from each sub plot. Yields o f  grain and straw and total uptake of  
N. P20<i and K20  are estimated for each sub plot.



in the schem e w as modified 
The above treatment structure followed m th A ccord ing ly

during the biannual workshop held on January » • .
during 2005-06 main experiments were conducted in only  ,
(low (LI), medium (L2, and high (L3)) with 24 treatm ents m each strip
including 3 controls. These changes have not altered the overal o je c  ive o 

the scheme.

Table 5. The new treatment structure adopted from 2005

Fo F. f 2

FYM-0
000. 331, 122.222, 
322,212.232, 220

000, 121,211, 321, 
111,223,221,202

333, 022, 332, 323. 
000,31 1, 112,233

FYM-10
000, 121, 211, 111,
202, 223,221,321

000,333, 332,233, 
112,311,323,022

000,232, 122, 331, 
322,220, 222,212

FYM-20
000, 333, 332, 323, 
311, 112, 233,022

000,322,331,220, 
122, 222,232,212

00 0 ,2 11 ,2 23 ,20 2 ,  
221, 1 1 1,321, 121

5.3.3 Derivation o f  targeted yield equations

To calculate the fertilizer requirement based on soil test crop response 
approach, the following parameters are needed.

i) Nutrient requirement (NR) in kg per quintal o f  produce (grain or 
economic part)

ii) The per cent contribution from the available nutrient in soils (CS 
per cent)

iii) The per cent contribution from the applied fertilizers (CF per cent)

From the field data and laboratory analysis the three basic param eters 
mentioned above are calculated as under:

i) Kg o f  N / P 2 O 5 / K 2 O  required to produce one quintal grain

N R  -  Uptake o f  N / P 2 O 5 / K 2 Q  by grain + straw in kg ha ' 1
Grain yield in quintals/ha.

i) Per cent contribution o f  N /P 20 5/  K20  from soil



ii) Per cent contribution o f  N/P2O5/K 2O from fertilizer =

Uptake o fN /P 20 5/ Soil Test Value per cent contribution o f
J  K20  by grain + for available x N/P20 5/K20

straw in kg/ha N/P2O 5/K 2O from soil

> ^ in kg/ha ' 1 100

CF%  -------------------------------------------------------------------------------------------- X
Fertilizer N/P2O 5/K2O applied in kg/ha'1.

From these parameters, the feitilizer dose required for specific yield target is 
calculated as :

FN = (NR x T -  CS_ x S N )x  100
100 CF

= NR x 100 x T -  CS x SN 
CF CF

Like wise
FP = NR x l O O x T - C S  x S P20 5 

CF CF
FK = NR x 100 x T - C S x S  K20  

CF CF

Where, NR = Nutrient requirement o f  N/P20</K20  in kg/quintal
CS per cent = Per cent contribution o f  N/P20 s /K 20  from soil 
CF per cent = Per cent contribution of N/PiOj/KiO from added fertilizer 
SN = Soil test value for available N in kg ha' 1 
SP -  Soil test value for available P20.s in kg ha' 1 
SK = Soil test value for available K20  in kg ha' 1 
F = Fertilizer required in kg ha' 1 
T = Targeted yield in quintal/ha

The STCR approach o f  fertilizer prescription is more scientific, fully 
quantitative and highly situation specific (soil-crop-agro climatic condition). 
Yield target can be fixed by looking into the genetic potential o f  the 
crop/variety. Yield target can be lowered or increased by looking into the 
economic position o f  the farmer and availability oT fertilizers. Flexibility of 
fixing the yield target is an added advantage. In this approach the methods 
most suitable for estimation o f  available nutrients from the soil arc also 
specified for each crop. The approach of fertilizer recommendations holds 
well under irrigation/protective irrigation situations.



5.4 W a t e r  a n a ly s i s
r  .  Jrrioatinn we are not resorting  to any

As we are using goo water o ^  h igher  concen tra tion  o f  iron
analysis o f  water. In Kerala, in eel a ■ lhan  ) Mg m | 1
is noticed in the irrigation water and that too. at y

r  , <Nfi far w e  have  not conductedIn the coastal area we have saline water, bo  tam m ecouM u. u concentrating on
any experiments in llie saline bell. Now we are a m  y
laterite soils because 65 per cent o f  .he stale is occupied  b y  la te n te  soil.

5.5 Mow to use  S T C R  e q u a t i o n s

From the results obtained from the test crop experim en ts ,  the nutneni 
requirements in kilogram or ton o f  econom ic p roduce, die per  cent 
contribution o f  available nutrients as measured by soil test and  the per cent 
availability o f  fertilizer nutrient requirement for the crop  in the experiments 
are calculated. Making use o f  these three basic pa ram ete rs ,  fertilizer 
adjustment equations for various yield targets are deve loped .  T hese  three 
basic parameters are converted into simple w orkable  equa tions  o f  the 

following type.

FN = X T -  Y SN
FP20 5 = X T -  Y SP
FK20  =  X T  -  Y SK

Where

FN = Nitrogen dose in kg ha' 1 which is to be added th rough  fertilizer 
FP2O 5 = P2O 5 dose in kg ha 1 which is to be added th rough  fertilizer
FK2O — K2O dose in kg ha which is to be added th rough  fertilizer

T  = Yield target in t ha' 1

X = A constant derived from nutrient requirement and  contribu tion  from 
fertilizers

Y =  A constant derived from contribution o f  soil and con tr ibu tion  from 
fertilizers

SN = Soil available nitrogen in kg ha' 1 
SP =  Soil available phosphorus in kg ha ' 1 
SK =  Soil available potassium in kg ha’1



For the calculation o f  IPNS equations, the contribution from organic 
manure will be also be taken in to account. The targeted yield equations 
developed are subjected to variation based on soil type, climatic conditions, 
crops and variety.

5.6 C A L C U L A T IO N  O F  F E R T I L I Z E R  D O SE

The following procedure is adopted for calculating fertilizer doses 
taking banana as an example.

Banana (cv. Nendran) 
35 t ha' 1

1. Crop
2. Yield target fixed
3. Fertilizer adjustment equations

FN = 83.49 T - 7.69 SN
F P :O f = 19.34 T - 34.93 SP
F K ; 0  = 121.18 T -  5.38 SK

4. Soil test values
Available nitrogen (N) = 350 kg ha' 1
Available phosphorus (P) = 1 8  kg ha' 1 
Available potassium (K) = 400 kg ha' 1

5. Calculations
F N (kg h a '1) = 83.49 x 35 -  7.69 x 350

= 2922.15 -2 6 9 1 .5 0  
= 231 kg ha' 1 

F P2O 5 (kg h a '1) = 19.34 x 35 - 3 4 .9 3  x 18
= 676.90 -  628.74 
= 48 kg ha' 1

F K20  (kg h a 1) = 121.18 x 35 - 5 . 3 8  x 400
= 4241.30 -  2152.00 
= 2089 kg ha' 1

Thus to produce 35 t ha' 1 o f  mature banana we have to apply 231, 48 
and 2089 kg ha 1 N, r^O sand  K20  respectively. We can convert these figures 
in to fertilizers in terms o f  Urea. Rajphos and Muriate o f  potash.

a) Nitrogen = 2 3 1 x 100/46 = 502 kg urea ha ' 1
b) Phosphorus -  48 x 100/18 = 267 kg rajphos ha' 1
c) Potassium = 2089 x 100/60 = 3482 kg muriate o f  potash ha 1



_  A djustm ent E q u atio n s  and Heady
5.7 The Basic Bata, her d ifferent C rops

Reckoner o f  Fertilizer Application Rates

5.7.1 BANANA (Musaspp-)

V a r i e l y  '  “ S e p ^ i H 9 9 7  t o  J u l y  -  A n g u s ,  1 9 9 8

S I  - Irrigation during sum m er m on ths

S o i l  t y p e  - L a t e n t *

Aren o f  adaptability - In te rne  soils ol Kerala

Table 6 . BoS,c Ja,a W  f i r m e r  * *

Basic data________ _______ Ferti l izer  adjustment
Nutrient NR 

(kg t '1)
CS 

(per cent)
CF 

(per cent)
equations

N
' r* -J-------

10.37 95.46 12.42 FN -  83.49T-7.69SN

~ ~ w T ~ LOO 78.87 5.17 p p ,0 5 = J9.34T-34.93SP

K;0 26.89 98.64 22.19 FK?0  = 121.18T-5.38SK.

Table 7. Ready reckoner for fertilizer doses at varying soil test values fo r  specific 
yield target o f banana

Soil available 
nutrients (kg ha '1)

Fertilizer nutrient required (kg h a '1) for yield target of

25 t ha '1 30 t ha 1

N P K N p 20 5 K , 0 N P20< K :0

100 6 100 1318 274 2492 1736 370 3097

150 8 200 933 205 1954 1351 301 2556

200 10 300 549 135 1416 967 231 2021
250 12 400 164 65 878 582 161 1483
300 14 500 0 0 340 195 91 945
350 16 600 0 0 0 0 21 407
400 18 700 0 0 0 0 1 0 0



V a r i e t y  -  M a ra n

Season - April - M ay to December - Januaiy (1999-2000)
Irrigation - Rain fed
Soil type - Laterite
Area o f  adaptability - Laterite soils o f  Kerala

5.7.2. GINGER (Zingiber officinale)

Table 8. Basic data and fertilizer adjustment equations fo r  targeted yield 
fo r  ginger

\ T m m  /ft n  ^ I T
Basic data

Nutrients
NR (kg f ' ) CS (per cent) CF (per cent) COM (per cent)

N 2.1 10.1 27.3 30

r
o O 0.3 6.9 10.9 7

K:0 5.6 44 53 60

Fertilizer adjustment equations

Without FYM With FYM

FN = 7.8T - 0.37SN F N  = 7.8T - 0.37SN -  1.10N

FP20 3 = 2 8T - 0.64SP F P20 5 = 2.8T - 0.64SP -  0.7OP

FK20  = 10.6T - 0.83SK F K 20  = 10.6 T - 0.83 SK -  I.130K

Table 9. Ready reckoner fo r  fertilizer dozes at varying soil test values fo r  
specific yield target o f  fresh ginger rhizome in the rain fe d  condition

Soil available 
nutrients (kg h a '1)

Fertilizer nutrient required (kg ha '1) for yield target of

20 t hn' 1 25 t ha'1
N P K N P20 , K20 N P , 0 5 KjO

140 10 50 104 50 170 143 64 223

160 15 75 97 46 149 135 60 202

180 20 100 89 43 128 128 57 181

200 25 125 82 40 107 121 54 160

220 30 150 75 37 86 114 51 139

240 35 175 67 34 65 106 48 118

260 40 200 60 30 46 99 44 99

= 1 2 6 1



Variety '  M ay ,0  December - Ja n u a ry  (2000-011

Season Rain feJ
Irrigation .  Lalerile
S u , l w e  . L a l e r i l e  s o i l s  o f  Kerala
Area o f  adaptability w • / - , , »

,  fertilizeradjust"'*'" fo rTable IU. It a sic daw and fertilizer J

yield fo r  turmeric

5.7.3. TURMEK1C (Curcuma louga)

_________ j— Basic da ta___________________________
N utr ien t  a ( | > e r _ c e n t n / C O M ( p e r  cent)

243

----------- ■----- ----------"-----------------------------

Fertilizer adjustm ent equations___________ ___________

With FYIN1 W ith ou t  FYM

FN = 4.08T - 0.79SN - (J.260N F N  = 4.08T - 0.79SN !
------------------------- 1 1 ' "

FP20 5 = 1 .30T -3 .85S P -0 .i l  OP FP20 5 = 1.30T - 3 . 8 5 S P _____j

FK.nO = 9.46T - 0.46SK - 0.68OK FK:0  = 9.46T - 0.40SK_________

Tabic II. Ready reckoner for fertilizer dozes at varying soil test values for specify 
yield target o f turmeric

Soil available 
nutrients (kg h a 1)

Fert il izer  n u t r ie n t  r e q u i r e d  (k g  h a ' 1) f o r  yield target



5.7.4 RICE (Oryza sativa) -  Kharif

Variety -Aiswarya
Season - April-May to September-October (2001 -02)
Irrigation - Rain fed
Soil type - Laterite
Area o f  adaptability - Laterite soils o f  Kerala

Table 12. Basic data and fertilizer adjustment equations fo r  targeted yield  
fo r  paddy

Nutrient
Basic Data

NR (kg f ' ) CS (per cent) CF (per cent) COM (per cent)
N 26.14 12.06 69.70 21.90

P2O5 3.71 37.71 18.4 18.04
K;0 21.58 46.95 41.50 24.73

Fertilizer Adjustment Equations

With FYM Without FYM

FN =37.5 T - 0 . 17 SN -0 .31  ON F N  = 37.5 T -  0.17 SN

FP20 5 = 20.16 T -  4.69 SP -  2.25 OP FP:0 5 =20.16 T - 4.69 SP
FK20  = 52.0 T -  1.37 SK -  0.72 OK FK;0  = 52.0 T -  1.37 SK

Table 13. Ready reckoner fo r  fertilizer doses at varying soil test values fo r  
specific yield target o f  rice under irrigated condition

Soil available 
nutrients (kg ha ')

---------------------------------------------------------------------------------------------- 1----------------------------
Fertilizer nutrient required (kg ha*) for yield target of

4 t ha*' 5 t ha*1
N P K N P j O , K j O N p 2o , K j O

100 6 100 133 53 71 171 73 123
150 8 200 125 43 0 162 6 3 0
200 10 300 116 34 0 154 54 0
250 12 400 108 25 0 145 45 0
300 14 500 99 15 0 137 35 0
350 16 600 91 6 0 128 26 0
400 IS 700 8 2 0 0 120 17 0



Variety ■ Kanthi
Season . April - M ay to D ecem b er  - Jan u a ry  (2000-01)

Irrigation - Rain fed
Soil type - Laterite
Area o f  adaptability - Laterite soils ol Kerala

Table 10. Basic data and fertilizer adjustment equations fo r  targeted 
yield fo r  turmeric

5.7.3. TURMERIC (Curcuma lungu)

Nutrient
Basic data

NR (kg f 1) CS (per cent) I C F  (per  cent) C O M  (per cent)
N 2.43 46.90 59.50 15.38

P20 5 0.59 76.19 45.27 2.13
K;0 9.89 39.81 104.60

I 59.08

Fert il izer  ad ju s tm en t  equa t ions

W ithou t FYM

F N  = 4.08T - 0.79SN: 4.08T - 0.79SN - 0.26ON 

1.30T - 3.85SP - 0.11 OP

9 .46T-0 .46SK -0.68OK
FP;Q< = 1.30T -  3.85SP 

FK:0  = 9.46T - 0.46SK

™ d t a * * 7f Z m ! r i " e r f 0 r f C n t ' i a ! r  d 0 Z C S S o i l



5.7.4 RICE (Oryza sativa) - Kharif

Variety - Aiswarya
Season - April-May to September-October (2001-02)
Irrigation - Rain fed
Soil type - Laterite
Area o f  adaptability - Laterite soils o f  Kerala

Table 12. Basic data and fertilizer adjustment equations fo r  targeted yield 
fo r  paddy

Nutrient
Basic Data

l\ r  (kg t-1) CS (per cent) CF (per cent) COM (per cent)
N 26.14 12.06 69.70 21.90

P A 3.71 37.71 18.4 18.04
K,0 21.58 46.95 41.50 24.73

Fertilizer Adjustment Equations

With FYM Without FYM

FN  = 37.5 T - 0.17 S N - 0.31 ON F N  = 37.5 T -  0.17 SN

FP20 5 = 20.16 T -  4.69 SP -  2.25 OP F P A  =20.16 T -  4.69 SP

FK20  -  52.0 T -  1.37 SK -  0.72 OK FK20  = 52.0 T -  1.37 SK

Table 13. Ready reckoner fo r  fertilizer doses at varying soil test values fo r  
specific yield target o f  rice under irrigated condition

Soil available 
nutrients (kg ha ')

Fertilizer nutrient required (kg ha '1) for yield target of
4 t ha' 1 5 t ha*1

N P K N P A KjO N i’A KjO
too 6 100 133 53 71 171 73 123
150 8 200 125 43 0 162 63 0
200 10 300 116 34 0 154 54 0
250 12 400 108 25 0 145 45 0
300 14 500 99 15 0 137 35 0
350 16 600 91 6 0 128 26 0
400 18 700 82 0 0 120 17 0



Variety 
Season 
Irrigation 
Soil type
Area o f  adaptability

5.7.5. RICE - Rabi
- Konakuni
- S e p - O c t  to D e c - J a n  (2 00 1 -02 )

- Irrigated
- Laterite
- Laterite soils o l’K erala

Table 14. lla sk  da,a am  I fertilizer adjustm ent equations targeted

yield fo r  2nd crop ofpoddy

Basic Data
Nutrient

NR (kg I'1) CS (per cent) C F  (per cent) C O M  (percent)

N 15.10 9 .16 34.72 28.78

P,0< 4.47 45.63 10.59 39.01

k 2o 16.25 27.75 34.10 32.19

Fertilizer Adjustment Equations
With FYM W ith ou t  FY M  1

FN  = 43.49 T -  0.26 SN -0 .8 3  ON F N  = 43.49 T -  0.26 SN
FP2Oj -  42.21 T -  9.87 SP -  8.44 OP FP:0 3 = 42.21 T -  9.87 SP
FK;Q = 47.65 T -  0.99 SK -  1.14 OK FK;0  = 47.65 T -  0.99 SK

Table 15. Ready reckoner fo r  fertilizer doses at vary ing soil test values 
fo r  specific yield target o f  rice under irrigated condition

Soil available 
nutrients (kg ha '1)

fertilizer nutrient required (kg ha' 1) for yield target or 
4 t  ha' 1 j c . 1



5.7.6. SWEET POTATO (Ipomoea batatas)

Variety 
Season 
Irrigation 

Soil type 
Area o f  adaptability

-  Vanin

- June-July to September-October (2002-03)
- Rain fed
- Laterite
- Laterite soils of Kerala

Table 16. Basic data and fertilizer adjustment equations fo r  sweet potato

Nutrient
Basic data

NR (kg f ‘) CS (per cent) CF (per cent) COM (per cent)
N 2.18 19.54 71.85 14.11

P20 5 0.87 85.56 68.63 18.55
K20 7.67 68.37 89.12 30.77

Fertilizer adjustment equations

With FYM Without FYM

FN  = 3.04 T -  0.27 SN -  0.20 ON FN  = 3.04 T - 0.27 SN

FP20 5 = 1.27 T -  2.85 SP -  0.62 OP FP20< = 1.27 T - 2.85 SP

FK^O = 8 60 T -  0.93 SK -  0.42 OKA* FK20  = 8.60 T - 0.93 SK

Table 17. Ready reckoner fo r  N  required fo r  different yield targets o f  sweet 
potato

Soil 
available 

N (kg ha'')

Fertilizer N to be applied (kg ha '1)

With 7.5 t ha' 1 of FYM With 15 t lia'1 of FYM

30 t ha 1 40 t ha' 1 50 ( ha'1 30 t ha'1 40 t ha '1 50 1 ha '1

100 56.25 86.65 117.05 48.30 78.70 109.10

150 42.75 73.15 103.55 34.80 65.20 95.60

200 29.25 59.65 90.05 21.30 51.70 82.10

250 15.75 46.15 76.55 7.80 38.20 68.60

300 2.25 32.65 63.05 0.00 24.70 55.10

f2B>



Table 18. Heady reckoner fo r  T required fo r  different yield targets, oj m e e t potato

Soil
available
P (ky  Ha ')

Fertilizer I 'A d o  be applied (kg ha )

with 7.5 t ha 1 of FYM with 15 t ha of
---------------- — ------ ■

FYM

30 t ha 1 40 I ha'1 50 t ha '1- 30 1 ha 40 t ha 50 t ha

5 0.00 12.37 25.07 0.00 0.00 0.89
/» r . /  » 1

10 0.00 0.00 10.82 0.00 0.00 "~| 0.00

15 0.00 0.00 0.00 0.00 1 0.00 0.00

20 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0

2S 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0

Table 19. Ready reckoner for K required for different yield targets o f  sweet potato

Soil 
available 

K (kg h a '1)

Ferti l izer K 20  to be applied (kg ha l)

with 7.5 t h a '1 of  FYM with 15 t ha  1 o f  F Y M

30 t h a '1 40 t ha ’1 50 t h a '1 30 t h a '1 40 t ha  1 50 t ha 1

100 142.95 228.95 314.95 120.90 206.90 292.90

150 96.45 182.45 268.45 74.40 160.40 246.40

200 49.95 135.95 221.95 27.90 113.90 199.90

250 3.45 89.45 175.45 0.00 6740 153.40

300 0.00 42.95 128.95 0.00 20.90 106.90

5.7.7. ASH G O U R D  (Benincasa hispida)

Variety - KAU local
Season - May-June to August-September (2002-03)
Irrigation - Rain fed
Soil type - Laterite
Area o f  adaptability - Laterite soils o f  Kerala

Table 20. Basic data and fertilizer adjustment equations fo r  ash gourd



Fertilizer adjustment equations

With FYM Without FYM

F N = 15.79 T -  0.16 SN -  0.33 ON F N  = 1 5 .7 9 T -0 .1 6 S N

FP;0 5 = 3 .7 7 T - 0.90 S P - 0.1 OOP FP20 5 = 3.77 T - 0.90 SP

FK:0  =8.31 T -  0.024 SK -  0.11 OK 
___ I----------------------------------------------------------

FK:0  =8.31 T - 0.024 SK

Table 21. Ready reckoner fo r  iX required fo r  different yield targets o f  ash 
gourd

Soil Fertilizer N to be applied (kg ha '1)

available with 15 t ha '1 of FYM with 30 t ha' 1 of FYM
N (kg ha'1) 10 t ha' 1 15 t ha' 1 20 t ha'1 10 t ha' 1 15 t ha' 1 20 t ha'1

100 115.67 | 194.62 273.57 89.43 168.38 247.33

150 107.67 | 186.62 265.57 81.43 160.38 239.33

200 99.67 178.62 257.57 73.43 152.38 231.33

250 9167 ! 170.62 249.57 65.43 144.38 223.33

300 83 67 | 162.62 241.57 57.43 136.38 215.33

Table 22. Ready reckoner fo r  P required fo r  different yield targets o f  ash 
gourd

Soil 
available 

P (kg ha ’)

Fertilizer P20 ,  to be applied (kg ha '1)

with 15 t ha 1 of FYM with 30 t ha'1 of FYM

10 t ha 1 15 t ha'1 20 t ha'1 10 t ha 1 15 t ha 1 20 t ha'1

5 25.40 44.25 63.10 17.60 36.45 55.30

10 20.90 39.75 58.60 13.10 31.95 50.80

15 16.40 35.25 54.10 8.60 27.45 46.30

20 1 1 90 30.75 49.60 4.10 22.95 41.80

25 7 40 26 25 45.10 0 00 18.45 37.30



t  ,  f o r K  required fo r  yield
Table 23. Ready reckoner J

gourd —  —

'periui/er K.O t« b e jip p M J  I
     «  .  fe • l \ ( i

I llU OI I YM vs iili 30 ! ha  of I VM

15 t ha ' 20 t ha 1 10 t ha

111)70 152.25 57.00

100.50 151.05 56 40

108.30 140.85 55.20

107.10 148.65 54.00

105.00 ”  147.45 52.80

15 t ha 1 20 t ha7 ]

00 15 140.70 |

07.05 130.50 1

06.75 138 3<7j

05.55 137 10

04 35 j 135 00
1 __ _I

5.7.8. C O L E U S  - C hinese  po ta to  (Solenostemon rotundifolius)

- Nidhi
- May-Junc to Scpiem ber-O ciober (2002-

w

- Rain fed
- Laterite

Area o f  adaptability - Laterite soils o f  Kerala

Table 24. Basic data and fertilizer adjustment equations fo r  coleus

Variety 
Season 
Irrigation 
Soil type

Basic data
Nutrient NR (kg t"1) CS (per cent) CF (per cent)

Fertilizer ad justm ent equations

With FYM

FN  = 14.85T - 0.34 S N -0 .3 4  ON

FP20 5 = 14.42 T -  11.21 SP -  3.25 OP

W ithou t FYM

F N  =  14.85 T - 0.34 SN

FP-Of = 14.42 T -  11-21 SP



Table 25. Ready reckoner fo r  N  required fo r  different yield targets o f  
coleus

Son
available 

N (Kg ha'1)

Fertilizer N to be applied (kg ha '1)

with 7.5 t ha' 1 of FYM with 15 t ha' 1 of FYM

15 t ha'1 20 t ha '1 25 t ha '1 15 t ha' 1 20 t ha'1 25 t ha' 1

100 175.24 249.49 323.74 161.72 235.97 310.22

150 158.24 232.49 306.74 144.72 218.97 293.22

200 141.24 215.49 289.74 127.72 201.97 276.22

250 124.24 198.49 272.74 110.72 184.97 259.22

300 107.24 1S1.49 255.74 93.72 167.97 242.22

Table 26. Ready reckoner fo r  P required fo r  different yield targets o f  
coleus

Soil 
available 

P (kg ha '1)

Fertilizer P20 5to be applied(kg ha '1)
with 7.5 t ha' 1 of FYM with 15 t ha' 1 of FYM

15 t ha'1 20 t ha'1 25 t ha' 1 15 t ha' 1 20 t ha' 1 25 t ha'1
5 33.50 105.60 177.70 0.00 0.00 50.95
10 0.00 49.55 121.65 0.00 0.00 0.00
15 0.00 0.00 65.60 0.00 0.00 0.00
20 0.00 0.00 9.55 0.00 0.00 0.00
25 0 00 0.00 0.00 0.00 0.00 0.00

Table 27. Ready reckoner fo r  K required fo r  different yield targets o f  
coleus.

Soil 
available 

K (kg ha '1)

Fertilizer K2() to be applied (kg ha '1)

with 7.5 t ha 1 of FYM with 15 t ha 1 of FYM

15 t ha 1 20 t ha 1 25 t ha' 1 15 1 ha' 1 2(11 ha' 1 25 I ha 1

100 282.90 427.55 572.20 218.85 363.50 508.15

150 239.40 384.05 528.70 175.35 320.00 464.65

200 195.90 340.55 485.20 131.8.5 276.50 421.15

250 152.40 297.0.5 441.70 88.35 233.00 377.65
too 108.90 253.55 398.20 44.85 189.50 334 15

33



5.7,1). G R O U N D N U  I (Arachis hyjw^eaea)

Variety - TA(j - ->
St,aso„ - January u. May (2002-03)

Irrigation ' Itrigaled
Soil type -Laterite
Area of adaptability - Laterite soils ol Kerala

Table 2 S. llaslc data and fertilizer adjustment equations for groundnut

Nutrient
Basic data

NR (kg t '1) CS (per cent) CF (per cent) j C O M  (per cent)

N 49.46 28.1 1 45.61 | 71.20

P;0 5 4.25 7.70 11.IS | 9.13

K;0 19.52 6.88 27.33 4I.S6

Fertilizer adjustment equations

With FYM W ithout FYM

F N = 10S.44 T -  0.616 SN -  1.561 ON F N  = 108.44 T -  0.616 SN

FP;05 = 38.01 T -  1.577 SP -  1.87 OP 
■------------------------------- FP:0 '  = 38.01 T -  1.577 SP

FK:0  = 71.43 T -  0.305 SK -  1.853 OK FK:0  = 71.43 T - 0.305 SK

Table 29. Heady reckoner f a r  A' required f o r  different y ie ld  o f  groundnut



Table 30. Ready reckoner fo r  P required fo r  different yield targets o f  groundnut

Soil 
available 

P (kg h a 1)

Fertilizer P20 5to be applied (kg ha '1)
with 2 t ha' 1 of FYM with 4 t ha' 1 of FYM

2 t ha' 1 2.5 t ha' 1 3 t ha'1 2 t ha'1 2.5 t ha ' 1 3 t ha'1

5 48.70 67.69 86.70 29.24 48.24 67.25

10 40.80 59.81 78.81 21.35 40.36 59.36

15 32.91 51.92 70.93 13.47 32.47 51.48

20 25.03 44.04 63.04 5.58 24.59 43.59
25 17.15 36.15 55.16 0.00 16.70 35.71

Table 31. Ready reckoner for K required for different yield targets o f groundnut

Soil 
available 

K (kg ha ’)

Fertilizer K 20  to be applied (kg h a 1)
with 2 t ha 1 of  FYM with 4 t ha' 1 of  FYM

2 t ha’1 2.5 t ha' 1 3 t ha'1 2 t ha'1 2.5 t ha'1 3 t ha' 1
100 86.-12 122.13 157.85 60.48 96.19 131.91
150 71 17 106.88 142.60 45.23 80.94 116.66

200 5 5 V 2 91.63 127.35 29.98 65.69 101.41
250 40.68 76.38 1 12.10 14.73 50.44 86.16
300 25.-12 61.13 96.85 0.00 35.19 70.91

5.7.10. C U C U M B E R  (Cucumis melo)

Variety - Mudicodc local
Season - January to March (2003-04)
Irrigation - Irrigated
Soil type - Laterite
Area o f  adaptability - Laterite soils o f  Kerala

Table 32. Basic data and fertilizer adjustment equations for targeted yield of 
cucumber

Nutrient
Basic Data

NR (kg t '1) OS (per cent) C’F (per cent) COM (per cent)
N 0 79 2.32 24.42 2.06

100, 0 17 5.9) 10 16 1.00
K (J 2.95 5.26 93.36 10.32



Table .13. Ready reclamer fa r  fertilizer doses at raryittg soil lest rallies Jar 
specific yield target o f cucumber

Soil available Fertilizer nutrient required (8g ha ') for yield target of

nutrients (kg h a 1) 25 t ha '1 30 t ha 1

N P K N P20 5 KiO• N P 2Of K,G

100 5 100 71.50 34.42 72.20 87.70 | 42 63 88.00

150 / 200 66.75 31.75 65.40 82.95 I 39.97 81 20

200 9 300 62.00 29.09 58.60 78.20 37.30 74.40
250 12 400 57.25 25.09 51.80 73 45 33.31 67.60
300 14 500 52.50 22.43 45.00 68.70 ! 30.64 60.80
350 16 600 47.75 19.76 38.20 63.95 1 27.98 54 00
400 18 700 43.00 17.10 31.40 59.20 | 25.31 47.20

5.7.11. BIT I ER G O U R D  (Moniordicu charantia)

Variety . p,-iya

Scason '  May-June to A ugust-Scp tem ber (2 0 0 3 -0 4 )
Irrigation .  Ra jn fecl

Soil type .  Laterite

Area o f  adaptability - Laterite soils o f  Kerala

Table 34. Basic data and fertilizer adjustment equations fo r  targeted yield 
fo r  bitter gourd 6

Nutrient
NR (kg tT)

N
P20 5

2.98
0.31

Basic data
CS (per cent) CF (per cent)

23.31
C O M  (per cent)

32.18 11.14



Fertilizer adjustment equations

Without FYM

p?.q , = 4.04 T -  1.406 SP -  0.680 OP

FK.O = 1.97 T -  0.124 SK -  0.205 OK

F N = 9.26 T -  0.724 SN

FP20 5 =4.04 T - 1.406 SP

FK20  = 1.97 T - 0.124 SK

Table 35. Ready reckoner fo r  fertilizer doses at varying soil test values fo r  
s p e c i f i c  yield target o f  bitter gourd

Soil available Fertilizer nutrient required (kg h a 1) for yield target of
nutrients (kg ha '1) 25 t ha' 1 30 t ha' 1

N P K | N P2O5 KjO N PjO j K20

100 5
100 159.10 93.97 36.85 205.40 114.17 46.70

150 -»1 200 122.90 91.16 24.45 169.20 111.36 34.30

200 9 300 86.70 88.35 12.05 133.00 108.55 21.90

250
1 2

400 50.50 84.13 0.00 96.80 104.33 9.50

300 14 500 14.30 81.32 0.00 60.60 101.52 0.00

350 16 600 0.00 78.50 0.00 24.40 98.70 0.00

400 18 700 1 0.00 75.69 0.00 0.00 95.89 0.00

5.7.12. A M A R A N T II  - 1 ” c rop  (Amaranthus spp.)

Variety - Kannara local
Season - May-June to August-September (2005-06)

Irrigation - Rain fed
Soil type - I.aterite
Area o f  adaptability - Laterite soils o f  Kerala

Table 36. Rasic data and fertilizer adjustment equations fo r  targeted yield 
for amaranth (I'1 experiment)

Vf. .  i  • a
Basic Data

(Nutrient
INR (kg t r ) CS (per cent) CF (per cent) COM (per cent)

N 2 804 12.40 41 85 22.92

P;Oi 0 227 12.59 12.89 3.87

K .() ~ 4T l 1 ~ 5.81 215.74 41.54

{ 3 7 )



I N 

I 1 M )

With FYM
W ithout FYM

h 70 T (1.30 SN 0 55 ON
I N 6.70 7 -  0.3(1 SN

1 7c, r 2 24 SP 0.69OP | p (J. -  1.76 1 -  2.2-1 SP

tTkiT  0.1)33 SK 0.23 OK j K O -  2.00 T 0 033 SK 
“

T a b l e  J Z  K e a d y  r e c k o n e r  f o r  f e r t i l i z e r  J o s e s  a t  v a r y i n g  s o i l  l e s t  v a l u e s  f o r
* t\l

Soil available l ertill/.er nutrient required (kg ha ‘) lor >ield laiget of

nutrients ( kg h a 1) 20 t ha 1
—— ■ 1

25 t ha 1
- ■ “ i ~

N I* K N IM hm
K.O \

1 — —— —
i m k K ,0

100 5
■ * 

100 104 | 24.00 36 70 137.50 7"1 8 46 70

150 7 200
■ — 4

89 19.52 33.40 122 50 28.32 43 40

200 9 300 74 15.04 30.10 107.50 23.84 40 10

250 12 400 59 8.32 26.80 92.50 17 12 36.80

300 14 500 44 3.84 23.50 77.50 12.64 33.50

350 16 600 29 0 20.20 62.50 8.16 30.20
400 18 700 14 0 16.90 1*7 C/t4 ..() 3.68 26 90

5.7.13. AiVIARAN 1 11 2nd crop  (Ainaranthus spp.)

Variety 
Season 
Irrigation 
Soil type

- A run
- Oct - Nov to Dec - Jan (2005-06)
- Irrigated
- Laterite

Area o f  adaptability - Laterite soils o f  Kerala

Table 38.Basic data and fertilizer adjustment equations fo r  targeted
yield fo r  amaranth (2nd experiment)

Nutrient

N

k o 7
K,0

Basic data

—R (kg 1    S <Pc r c ent) ! CF (per cent) | CO M  (per cent)
2.022



Fertilizer adjustment equations

With FYM Without FYM

FN = 3.50 T -  0.10 SN -0 .1 9  ON F N  = 3.50 T -  0.10 SN

pp;0 3 -  1.44T - 2.58 S P - 0.30 OP FP20 5 = 1.44 T - 2.58 SP

FK;0 = 1.35 T -0 .0 6  S K - 0.13 OK FK;0  = 1.35 T -  0.06 SK

Table 39. Ready reckoner fo r  fertilizer doses at varying soil test values 
f o r  specific yield target o f  amaranth (2nd experim ent)

Soil available 
nutrients (kg h a 1)

Fertilizer nutrient required (kg ha'1) for yield target of
20t ha' 1 25t ha' 1

N P K N P:05 k 2o N p2o 5 KjO
100 5 100 60 15.90 21 77.50 23.1 27.75
150 7 200 | 55 10.74 15 72.50 17.94 21.75
200 9 300 50 5.58 9 67.50 12.78 15.75
250 12 400 45 0 3 62.50 5.04 9.75
300 14 500 40 0 0 57.50 0 3.75
350 16 600 35 0 0 52.50 0 0
400 18 700 30 0 0 47.50 0 0

5.7.14. R H IN D I - l ” c rop  (O k ra )  (Ahelmoschus esculentus)

Variety - Arka anamika
Soil type - Laterite
Season - August to November (2006-07)
Irrigation - Irrigated
Area o f  adaptability - Laterite soils o f  Kerala

Table 40. Basic data and fertilizer adjustment equations fo r  targeted 
yield o fhhindi (I ' experiment)

Nutrient
Basic data

NR (kg t '1) CS (per cent) C’F (per cent) COM (per cent)

N 0.33 3.98 30.66 0.05

P;:0, 0 05 8.73 93.16 0.04

K.O 0.30 2.85 103.49 0.04



------------------------------------- [ e r t i l i / e r  a d ju s tm e n t  equa t ions
—---------- ------ 7* VK ■ ( li<tii 1 F \ M

\V ith FY M

I N  HJ8 1 0 I 3 S N  156 UN ____
j N -  J 08 I 0 13 SN

F P ^()s= 0()6 l  (1 07 Si* 0 44 OF I L.Ot -  0.06 7 0 09 SP

1 k  ( J 0 45 T 003 SK - 0 42 < tk
1 K;0  -  0.35 T -  0 03 SK

Chemical analysis of organic*
---------- ------------- ------ - ■ ‘ “

N (per cent) P (per cent) K (per cent)

0.77 ^  0.14 0 85

Table 41. Ready reckoner fo r  fertilizer doses at varying soil test values for 
specific yield target oj bliindi 1 ' crop

Soil available Fertilizer nutrient required (kg ha 1 j fur >ield target of
1

nutrients (kg ha ) 2 0 l  ha 1 2 ? l  ha 1

N P K N P O ,“ K'O* N P;0< K O•

100 6 100 8.60 0.66 4.00 14.00 0 96 i j

150 8 200 2.10 0.48 1.00 -  50 0.78 2 75
200 10 300 0.00 0.30 0.00 1.00 0.60 0.00
250 12 400 0.00 0.12 0.00 0.00 0.42 0.00
300 14 500 0.00 0.00 0.00 0 00 | 0.24 0.00
350 16 600 0 . 0 0 0 . 0 0 0 00 0 . 0 0 0.06 0 . 0 0

400 18 700 0 . 0 0 0 . 0 0 0,00 0 . 0 0 1 0 . 0 0 0 . 0 0

- Arka anamika
- Laterite

- February to M ay  (2006-07)
- Irrigated

- Laterite soils o f  Kerala



Table 42. Basic data and fertilizer adjustment equations fo r  targeted yield 
for bhindi (2nd experiment)

Nutrient
Basic data

NR (kg t 1) CS (per cent) CF (per cent) COM (per cent)
N 0.38 3.12 53.15 0.04

P :03 0.08 11.95 171.55 0.04
K:0 0.36 3.69 100.94 0.05

Fertilizer adjustment equations

With FYM Without FYM

F N -  0.72 T -  0.06 SN -  0.78 ON FN  = 0.72 T -  0.06 SN

FP;Oj = 0.05 T -  0.07 SP -  0.25 OP FP2Oj = 0.05 T -  0.07 SP

FK;0 = 0.36 T -  0.04 SK -  0.47 OK FK20  = 0.36 T -  0.04 SK

Chemical analysis of organics
\  (%) P (%) K (%)
0 75 0.16 0.76

Table 43. Ready reckoner fo r  fertilizer doses at varying soil test values fo r  
specific yield target o f  bhindi (2nd experiment)

Soil available 
nutrients (kg ha ')

l crtill/cr nutrient required (kg ha'1) Tor yield target of

20 t ha' 1 25 t ha' 1

N P K N P20 , k 2o N p2o< KjO

100 6 100 8.40 0.58 5.20 12.00 0.83 7.00

150 8 200 5.40 0.44 3.20 9.00 0.69 5.00

200 10 300 2 40 0 30 1 20 6.00 0.55 3.00

250 12 400 0.00 0 lb 0.00 3.00 0.41 1.00

100 14 500 0 00 0 02 0 00 0.00 0.27 0.00

350 lb b 00 ii 00 0.00 0.00 0.00 0.13 0.00

400 18 700 0 00 0.00 0 00 0.00 0.00 0.00



,7.16. BRJNJAL (Nurmal crop) (Salanum melongena)

- Ihiritlici

Irrigation

Vur":ly . August - M arch (2007-UM
Season

- Irrigated

Soil type - Laterite .
Area o f ailapmbihty - l . a t c n t e  soils o f  kcrala

raw,. U  Tht' basic ,/o ra .d Jar oroA / « -  he ro

Nutrient
Basic data

NR (kg t '1) CS (per cent) CT (per cent) C O M  (per cent)

N 0.30 5.10 8.51 0.02

P:0< 0.03 20.39 6.18 0.02

K 0  
•-

0.58 10.29 82 33 0.15

Fertilizer adjustment equations

With FYM W ithout FYM

FN  = 3.56 T -  0.60 S N - 2.82 ON F N = 3.56 T -  0.60 SN

FP;Oj = 0.51 T -  3.30 SP -  2.88 OP FP:0« -  0 51 T -  3.30 SP

FK:0  = 0.71 T -  0.12 S K -  1.81 OK I FK-O = 0.71 T -  0.12 SK

Chemical analysis of organics

N (per cent) P (per cent) K (per cent)
0.56 0.15 0.35

Tabic 45. Ready reckoner for fertilizer doses at vary'ing soil test values for 
specific yield target o f brinjal normal crop

Soil available Fertilizer nutrient required (kg ha '1) for yield target of
nutri ents (kg h a ) 25 t ha' 1 30 t ha ' 1
N P K N P:0 5 k 2o N I P :0 5 k 2o

100 6 100 29.00 0.00 5.75 46.80 0 00 930
1:>0

r\ r\
8 200 0.00 0.00 0.00 16.80 0.00 0 00

200 10 300 0.00 0.00 0.00 0.00 0.00 oocT
260 12 400 0.00 j 0.00 | 0.00 0.00 0.00 ooo l



5.7.17. B R IN JA L  (R atoon  crop)

Variety
Season (Period)
Soil type 
Irrieation
Area o f  adaptability

- Haritha
- March 2007 to Sep 2007
- Laterite
- Irrigated
- Laterite soils o f  Kerala

Table 46. The basic data used fo r  making the targeted yield equations fo r  
ratoon crop o f  brinjal

.Nutrient
Basic data

NR (kg t ') CS (per cent) CF (per cent) COM (per cent)
N 0.44 6.90 28.10 0.07

P;0 ; 0.04 21.80 17.47 0.02
K20 0.61 10.20 211.43 0.10

Fertilizer adjustment equations
With FYM Without FYM

F N -  1.56 T -  0 25 SN -  2.60 ON FN  = 1.56 T -  0.25 SN
FP;Os = 0.25 T -  1.25 SP

FK20  = 0.29 T -  0.05 SK -  0.46 OK FK;0 = 0.29 T -  0.05 SK

Chemical analysis of organics
N (per cent) P (per cent) K (per cent)

0.51 0.17 0.42

Table 4 Ready reckoner Jor fertilizer doses at varying soil test values fo r
specific yield target o f  brinjal (ratoon crop)

Soil available fertilizer nutrient rct|Uired (kg hn'1) for yield target of

nutrients (kg ha ') 25 t ha 1 30 t ha 1

IN P K N P.Oc K20 N p2o< KjO

100 6 100 14.00 0.00 2 25 21.80 0.00 3.70

150 8 200 1.50 0.00 0.00 9.30 0.00 0.00

200 10 300 0 00 0 00 0 00 0.00 0 00 0.00

250 L2 400 0.00 0.00 0 00 0.00 0 00 0.00

300
— — — -----—■ «

1 I 500 0.00 0.00 ()()() 0.00 0.00 0.00



Variety - Atliulya
Soil type - lateri te
Season - July 2012 «o September 2012

Irrigation - Irrigated
Area o f  adaptability - I be laterite area ol the state

Tabic 4 S. The basic ilata used Jor making the targeted yield  equations for  

chilli

5.7.18. C H IL L I  (Capsicum annum)

Nutrient
Basic data

NR (kg f ‘) CS (per cent) C 1- (per cent)
---------------------- ------------------- —>

( O M  (per  cent)

N 11.85 7.32 152.47 15 50

P20 5 0.60 11.10 17.63 2.85

k ;  0 14.03 3.28 70.71 9.06

Fertilizer adjustment equations
W ith  FYM W ith o u t  F Y M

7.77 T -  0.048 S N - 0.1 (JON 7.77 T -  0 .048 SN
3.41 T - 0.635 S P - 0.16 OP 3.41 T -  0.635 SP
19.84 T - 0.046 S K - 0 . 1 3  OK 10.84 T -  0 .046  SK

Chemical analysis of organics
N (per cent) P (percent)  k  (pt r  cent)

1.17 0.54 131

Tabic 49. Ready reckoner fo r  fertilizer doses at van inf; soil test v a lu e s  Jor 
specific yield target o f  chilli



Variety - M4
Season - August - September to June - July (2000-01)
Soil type - Laterite
Irrigation - Irrigated
Area of adaptability' - The laterite soils of Kerala

Targeted yield equations for cassava

5.7.19. CASSAVA (Manihot esculenta)

FN = 12.10 T -  0.74 SN
FP;05 -  05.04 T - 2.02 SP
FK;Q = 11.93 T -  1.10 SK

Table 50. Ready reckoner fur fertilizer doses at varying soil test values for 
specific yield target o f cassava

Soil available 
nutrients (kg ha 1 >

Fertilizer nutrient required (kg h a 1) for yield target of

30 t ha'1 35 t ha' 1

iN P K N PA< K20 N P2O5 K20
100 6 100 289.00 139.08 247.90 349.50 164.28 307.55
150 8 200 252.00 135.04 137.90 312.50 160.24 197.55
200 10 300 215.00 131.00 27.90 275.50 156.20 87.55

250 12 400 178.00 126.96 0.00 238.50 152.16 0.00

300 14 500 141.00 122.92 0.00 201.50 148.12 0.00

350 16 600 104 00 1 18.88 0.00 164.50 144.08 0.00

400 18 700 67.00 1 14.84 0.00 127.50 140.04 0.00

5.7.20. T O M A T O  (Solatium lycopersicum)

V ar ie ty  - Anugha
Season - ( ictober -  February (2010-1 I )

Irrigation - Irrigated
Soil type - Laterite
Area o f  adaptabil i ty - Laterite soils o f  Kerala



Table 51. Basic data and f t  
fo r  tomato

Basic tlaia
C O M  per ct-ut

4 89

0.83
5.81

Fertilizer adjustment equations

With FVM
\S itiiout FY M

FN = 8.21 T  -  0.246 S N - 0.25 ON IN 8.21 T - 0.246 SN

FP;0 5 = 4.92 T -  S.437 SP -  0.46 OP
FK;0  =10.07 T -  0.439 SK -  0.23 OK

I P O- 4 92 I - 8.437 SP 
7 k / T - K f 07 ~ T ^0  439 SK

Table 52. Ready reckoner fu r  fertilizer doses at varying soil lest values f o r  specific 

yield target o f  tomato

Soil available 
nutrients 
(kg ha '1)

Fertilizer nutrient required (kg ha 11 for yield target of
(without FYM)

25 t ha 1 30 t ha '

N P K N P20 5 KjO N p :0 5 1 KjO

100 6 100 180.65 72.38 229.80 221.70 | 96.98 280.15

150 8 200 168.35 55.50 207.85 209.40 80.10 258.20

200 10 300 156.05 38.63 185.90 197.10 03.23 236.25

250 12 400 143.75 21.76 163.95 1X4.80 46.36 214 30

300 14 500 131.45 4.88 142.00 172.50 29.48 192.35
350 16 600 119.15 0.00 120.05 160.20 12.61 170.40
400 18 700 106.85 0.00 98.10 147.90 0.00 148.45

5.8 F R O N T  L IN E  D E M O N S T R A T IO N  (F L D )

5.8.1. Banana

We have conducted front line demonstration trials on banana  (cv. Nendrani
at 8 locations, cassava at 4 locations, nee  2 rd crop (rabi season) s a l a d

cucumber, cucumber (oriental pickling m elon) and am aran th  and the results 
obtained are given below.



Table 53. Benefit cost ratio analysis o f  different treatments o f  FLD on
y e n  dr an banana at different locations in Palakkad and Thrissur districts

Name and address 
of farmer

Treat
ment

Yield
(cha)

Cost of 
fertilizer 
(Rs.Tia)

Total
cultivation

cost
(Rs./Tia)

Total
benefit
(Rs./ha)

B/C
ratio

fCnshrianJcutty P
Kundradkalam
Chcmmanthode
Chatahamangalam
Nemmara.
Palakkad- 678 508

Tl IS.67 58782 233782 224046 0.96
T2 19.83 18031 193031 237924 1.23
T3 18.30 15977 190977 219621 1.15
T4 22.85 38479 213479 274167 1.28
T5 20.02 43630 218630 240189 1.10

Kaladharan 
Thannecrankadu, 
Kuzhalmannami P.O. i 
Palakkad-678 702

Tl 16.46 61563 236563 197550 0.84
T2 17.62 18031 193031 211476 1.10
T3 16.57 18503 193503 198792 1.03
T4 22.06 41783 216783 264778 1.22
T5 19.28 53597 228597 231365 1.01

Chandran P.V 
Pcrumbarathu veedu 
Marakkal.
Kannarai'P 0.) 
Thrissur

Tl 30.46 14881 189881 365500 1.92
T2 29.92 18031 193031 359000 1.86
T3 30.85 17872 192872 370222 1.92
T4 36.55 40536 215536 438636 2.04
T5 33.21 52408 227408 398500 1.75

Sectha. K K. 
Kundoli vccdu 
Kannara IP O i 
Thrissur

Tl 30.25 14881 189881 363000 1.91

T2 29.63 1 803 1 193031 355500 1.84

T 3 30.81 18343 193343 369722 1.91

T 4 36.79 48360 223360 441500 1.98

T 5 34.54 60044 235044 414500 1.76

T h e  t r e a tm e n t s  c o n  . i s ted  o f  the  fo l low ing :

T l  - F a r m e r s '  p r a c t i c e s
T 2  - G e n e r a l  r e c o m m e n d a t i o n  (V( ) P  of K A l  I)

T3 - S T L  r e c o m m e n d a t i o n
T4 - S T G R -1  t a rg e te d  y ie ld  r e c o m m e n d a t i o n s  for a ta rget  o f  3 5 1 ha

' I
T i  - S T C R -2 t a r g e te d  y ie ld  r e c o m m e n d a t i o n s  for a ta rget  o f  4 0 l  ha"i_

Results

In all the  lo c a t i o n s  the  S T C R  t r e a tm e n t s  g a v e  the  h ighes t  benef i t  cost  
ratio. A m o n g  the  S K R  t re a tm en ts ,  the  t rea tm en t  14 ( S I C K  r e c o m m e n d a t i o n  

for 35 i h i 1) w a s  super io r .

- ________________   ._r = M 7 U- ■ ------



i • .1 ,lilt,-rent treatment* oj I l-D on Sendrun
Tublc 5-1. Benefit cost ratio analysis oj JJ fh r issu r  districts
banana at different locutions in Malappuram

Name and address 
of farmers

Tie
al

NIC
ills

Yield
ilia

I ertih/cr
t ostyha

1

1 dial 
( ulmaiion

cuuivhii
Ks.

I otal 
bene fi I

/ lid Kh.

Is <_
raliu

Ali.K , kuttilil 
1 louse,
Vattamkulam, 
Iidappjl, 
Malappuaram I)t

I 1 26 29 )7o2^ 1 312625 L/i
 

1 r
o

■i ■ 
— 2 10

T 2 29.47 17758 302758 73riri75 2 43

T 3 30.29 13X75 29X875 757150 i 2.53

14 32.45 1994 X 304948--- ---- ---- "1
X I1350 2.66

-------
T5 2X05 3 1 663 316663 701 150 2 21

Nafeesa All, 
Tharayil Mavai 
1 louse,
Vattamkulam,
Iidappal,
Malappuaram Di.

T 1 27.12 17625 312625 677975 2 17

T2 2X 25 1775X 302758 7O630U 2.33

T3 31.21 13520 29X520 7X0250 2.61

T 4 32 86 36294 321294 82! 600 I 2 56

T5 32.2X 45X60 330X60 806900 1 2 44

Rama Aiycr.S., 
Poltayillhopu, 
Mapranam, 
Irinjalakkuda, 
Thrissur (Dt)

II 21.17 11252 312502 529275 1 69
12 22.SO 1775X 302758 571500 1.89
13 21.34 14X46 299846 | 533575 1.78
T-4 23.97 37X44 322X44 599325 1.86
T5 24.22 47410 ! 332410 605450 1 1 82

Jhony, Pullakkaran, 
Muriyad, 
Irinjalakkuda, 
Thrissur (Dt)

T1 26.33 1X543 321043 65X250 2 05
T2 27.33 1775X 302758 683125 2.26
T3 27.57 13X75 | 298X75 689225 1 2.31
74 29.34 273X2 | 312382 | 733600 2.35
75 30.21 36948 j 321948 755300 2.35

The treatments consisted o f  the followinc:

T 1 - Farm er’s practices

T2 - Genera] recommendations (POP o f  K A U )

1 1 '  c t ™ 7  recommcndalio" s by Soil testing labora to ry  ( S T L )
T t  tT P D  t lar®eted - ' e *d rec°iornendalions for a target o f  3Ot h a ' !

S T C R - .  targeted yield recom m endations for a target o f  35t ha ' 1



5.8.2. C assava (V ariety : M4)

Table 55. Benefit cost ratio analysis o f  different treatments o f  FLD on
cassava at different locations in Palakkad and Thrissur districts

Name and address 
of farmers

Tre
at

me
nts

Yield 
t ha' 1

Fertilizer
cost/ha

Rs.

Total
cultivation

costs/ha
Rs.

Total . $
Benefit 

/ ha. Rs.

B/C
ratio

Suneesh, P.C. 
Perumpurath 
Marakkal, Kannara 
Thrissur

Tl 33 439 89939 133440.00 1.48
T2 35 2196 84196 141240.00 1.68
T3 36 876 82876 142360.00 1.72
T4 41 2272 84272 165320.00 1.96
T5 43 3572 85572 171760.00 2.01
Tl 31 1097 83097 125720.00 1.51

Wilson T2 31 2196 84196 125520.00 1.49
Chalampadam T3 31 1382 83382 122640.00 1.47
Kannara. Thrissur T4 32 4524 86524 129800.00 1.50

T5 39 6292 88292 156360.00 1.77

Rajan. C'.C T l 31 3827 85827 124120.00 1.45
Aalumpurathu T2 32 2196 84196 128360.00 1.52
House T3 30 2288 84288 119760.00 1.42
Cheramangalam T4 30 6093 88093 118120.00 1.34
Nemmara. Palakkad T5 41 7860 89860 164080.00 1.83

T l 37 4317 86317 147840.00 1.71
Shccju. K.V 
Kombankjllu House, 
Chathamangalam 
Nemmara, Palakkad

T2 34 2196 84196 136600.00 1.62
T3 29 1526 83526 115080.00 1.3S
T4 25 4022 86022 100720.00 1.17
T5 42 4949 86949 167240.00 1.92

The treatments consisted o f  the following:

Tl - Farmers' practices
T2 - General recommendation (POP ol KAII)
T3 - Fertih/.er recommendations bv Soil Testing Laboratory (STL) 
T4 - STCR-1 targeted yield recommendations (o ra  target ol 25t ha 1 
T5 - ST C R -2 targeted yield recommendations for a target ol 30t ha 1



5.8.3. Salad  cucumber

Table 56. Benefit cost ratio  
salad c u c u m b e r  at dijjercnt locations

analnh o f  different treatment* o f  FLU on
in ra la k k a d  and Thrissur distric ts

Mr. C\ Vasii, Kulathil 
Mouse,
Thittumpuram, 
Thiruvazhiyad, 
Ncmmara, Palakkad

22,13 153S 96538 221250 2.29

TT  -  “ »3 20.29
T4 24.67
15 26.88

1468 96468
1612 966 12

202917
246667

2  10

2010 97010 2 6 8 7 5 0 2 77

Mr. Deepu, T.S., 
Thcngamoochivecdu, 
Kanppakkunnu. 
Patukkad (PO), 
Thrissur.

T 1 22.00 1560 96560 220000

P2 22.98 1855 96855 229750
2 28
2.37

n  29.50 1833 96833 295000 3 05
14
T5

33.00
36.75

1290 96290 330000 3.43
1846 96846 367500

Mr. Krihsnan Warier 
Kecrankulangara 
Wariam 
Edappalam,
Pattikkad (PO) 
Thrissur.

T1 17.88 680 95680 178750
H  21.06 773 95773 210625 2.20
T3 23.44 551 95551
T4

T5
25.00 698 95698
26.25 896

234375 O AC. ^  1 . '

250000 2.61

95896 262500

The treatments consisted o f  the following:

T1
T2
T3
T4
T5

Farmers’ practices

General recommendation fPOP o f  K A U )
Soil testing laboratory' recom m endation (STL)

STCR-1 targeted yield recom m endations for a target o f  30t h a ' : 
- -  targeted yield recom m endations for a ta rae t o f  35 i ha'



Table 57. Benefit cost ratio analysis o f  different treatments o fT L D  J fi  
rice at different locations in Palakkad district ‘■> T.r~

5.8.4. Rice (rabi) I ' (  V2'

Name and address 
of fanners

Tre
at

me
n t s

Yield
L'ha

Straw 
yield 
t ha' 1

Fertilizer
cost/ha

Rs.

Total
Cultivation

costs/ha
Rs.

Total 
Benefit 

/ ha. 
Rs.

B/C
ratio

Mr Velandy 
Master,
Nelliyamkunnam. 
Aalaihur. Palakkad

Tl 3.38 5.89 0 39000 48900 1.25
T2 5.68 9.10 12315 52315 80625 1.54
T3 6.63 9.86 2377 47377 92600 1.95
T4 7.10 9.69 10513 50513 97475 1.93
T5 7.% 10.78 8004 55504 109138 1.97

Mrs. Sudha Raj an, 
Kunduparambathu. 
Coyalmannam, 
Palakkad

Tl 3.41 9.04 0 39000 55613 1.43
T2 6.20 11.25 8700 48700 90700 1.86
T3 6.31 11.60 2377 47377 92638 1.96
T4 6.48 11.09 9244 49244 93400 1.90

1 5 7.45 12.74 5854 53354 107425 2.01

Mr. K.C.
Prabakaran,
Perungotukavu
Nemmara,
Palakkad

Tl 3.25 7.71 0 39000 51175 1.31

12 4.26 9.83 2075 47075 66538 1.41

T3 4.89 11.28 2377 47377 76313 1.61

T4 5.68 1 1.66 7970 47970 85750 1.79

T5 6.59 13.73 5457 52957 99913 1.89

The treatments consisted o f  the following:

Tl - Control
T2 - Farmers practices
T3 - General recommendation (\}()P of  KAI J)
T 4 -  STCR 2 - 7.51 ha 1



Table 58. Benefit east ratio analysis u) different treatments J  
amaranth at different locations in Palukkad district

5.S.5 A m a ra n th

Name aiivl 
Address ot tanners

I t.-rlili/cr
cost lia 

Rs
10938 i o.oo

C. Muralidharan 
Thckkewedu, 
Edakkainpadam 
Vuhanasserry

T3 18.58 
IV. 17

12230a

3 0 ) 2 5 0  1 2 42 
27X750 ’ 2.28

17.75 2015

287500 2 38
200250 3.88

1 T 1 | 2 1V o 1 61200 32X75 0.00

Narayanan
Thckkewedu,

12 20.50 4204 125604 307500 2 45

13 1 lv. 07 3710 123750 295000 2 38

Edakkampadam
Vithanasserry

14 IX.OS 3580 122940 2712 5 0 2.21

T5 18.17 1208 69208 2725 0 0 3 94
i1 16 19.58 1516 !10196 2937 5 0 2.67

11 2.20 0 61560 33000 0.00

Ramakrishnan A. S 12 22.00 4258 126078 330000 2.62
Ambekkat House, 13 21.25 3710 124162 3 18750 1  s iSm • •

Puzhakkalthara T4 20.50 3627 123395 307500 2 49
Nemmara, Palakkad 15 20.17 1X3S 70238 302500 4.31

1 0 19.67 1275 11035v 2 950 0 0 2.67
T1 2.15 0 59760 32250 0 . 0 0

K. Narayanankuttv T2 22.00 4484 124204 330000 2 66
Thckkinkadu vccdu T3 I 20.46 1 3710 122102 306875 2 51
Vithanasscrry 14 19.38 1 2425 120153 290625 n  * n

Nemmara, Palakkad T5 i 18.42 1620 68020 2 - 6 2 5 0 4 06
T6 1 19.33 1407 i 10&4~1 290000 1 2.67

Ramadas. M 
Thckkinkadu House 
Vithanasserry 
Nemmara, Palakkad 67472

108696

The treatments consisted of the following:

T1 - Absolute Control
T2 - Farmer’s Practices
T3 - GRD
T4 - STL
T5 - STCR -  25t lia' 1
T6 - STCR -  TPNS 201 h a 1

273750
290000 2.67



5.8.6. C u c u m b e r

Table 59. Benefit cost ratio analysis o f  different treatments o f  FLD on
cucumber at different locations in Palakkad district.

Name and 
Address o f  farmers

Tre
at

me
nts

Yield t 
ha'1

Fertilizer
cosLlia

Rs.

Total
Cultivation

costs/ha
Rs.

Total
Benefit

/ ha. Rs.

B/C
ratio

C. Muralidharan
Thekkeveedu,
Edakkampadam
Vithanasscrry,
Palakkad

T 1 1.46 0 53190 11667 0.00
T2 26.25 4776 86831 210000 2.42
T3 24.92 2098 82971 199333 2.40
T4 23.17 1500 81782 185333 2.27
T5 23.58 3056 62156 188667 3.04
T6 28.67 1705 81396 229333 2.S2

K. Narayanan
Thekkeveedu.
Edakkampadam
Vithanasscrry
Palakkad

T 1 2.01 0 52290 16067 0.00
r: 26.67 5 168 96173 237333 2.47
T3 24.92 2098 81941 199333 2.43
ra 23 17 2015 81277 185333 2.28
15 24.5K 3988 62088 196667 3.17
16 30.08 2162 80843 240667 2.98

Ramakrishnan A. S 
Amhekkat I louse. 
Puzhakkalrhara 
Ncmmara. Palakkad

ri 2.13 0 51390 17067 0.00
T2 29.83 5223 95178 238667 2.51
T3 28.00 2098 8091 1 224000 2.77
T4 26.58 2140 80382 212667 2.65

T5 23.75 4 154 61254 190000 3.10

T6 30.08 2328 79999 240667 3.01

R. Sethumadhavan 
rhckkinkadu vccdu 
Vithanasscrry 
Ncmmara. Palakkad

T 1 2 07 0 52380 16533 0.00

12 26 i,l 4496 83606 213333 2.55
■ ■ — < 

n 26 00 2098 82044 208000 2.54

T4 24 17 1448 80812 193333 2.39

r> 21 83 2248 60448 174667 2.89

1 r> 2 \ '>2 1 152 79934 199333 2.49

P ( Viswanafhan 
Pulikkal vecdu. 
Vithanasscrry, 
Ncmmara, Palakkad

1 1 2. IK 0 53460 17467 0 00

12 *) X i} i lor, Hono r , 2 M 3 3 3 2 69

n 2 5.08 2098 83280 200667 2 41

11 23.83 1516 82104 190667 2 32

1 5 24 00 2874 62274 192000 3.08

16 26 17 1820 81814 2 3 3 3 3 3 2.85



The treatments consisted ol the iollowmg.

1 I - Absolute C ontrol
T2 - 1 a im er’s Practices
13 - GRI)
14-  SI L
T5 - STCR -  35 t ha 1
T 6 - STCR I P N S -  35 t l i a 1

In STCR treatments, when the soil is excessively high in a particular 
nutrient, which requires no Iurther additional Icrtilizcis, we gene ia l ly  apply 
half the quantity o f  GRD o f  that particular nutrient (m ain tenance  dose).

Conclusion

For optimum utilization o f  renewable and nonrenew able  iesources  with 
more concern on soil quality, research on balanced fertilization in crop 
production has already been realized. However, the econom ic, jud ic iou s  and 
profitable use o f  costlier input like fertilizer is the need o f  d a ) ’. Soil lest crop 
response correlation approach o f  yield target plays a key role in making 
judicious and profitable fertilizer use. The fertilizer application  based on this 
approach optimises the crop yield along with im provem ent in the soil 
fertility, ensures balanced and enhanced fertilizer use efficiency. Still there is 
scope to improve these aspects for improvement o f  soil fertility and sustained 
crop productivity. From STCR experiments and field level dem onstra tions, it 
is evident that fertilizer recommendations based on targeted yield approach 
resulted in higher yield and higher benefit:cost ratio com pared  to G R D  and 
STL recommendations.

Soil testing approaches needs re-orientation. Future concerns  in soil test 
crop response studies are

1. Soil test crop response studies on cropping sequence should  be done.
Prediction equations or rates o f  build up in soil test values due to addition
ot fertilizers will help in predicting the nutrient content ,n soil after
harvest. This will help in precise fertilizer application to the succeeding 
crop.

2. W ork on integrated nutrient management through soil testing involving 
organic manures, chemical and bio fenilizers should be continued.



3. [n different agro- ecological zones prescription equations should be 
verified

4. Prescription equations on bench mark soil series has to be established for 
transfer o f  technology.

F u r t h e r m o r e  th e  fo l low ing  p o in t s  a r e  to be  c o n s id e r e d  in th e  f u t u r e

1. Evaluation o f  causes o f  decline in fertilizer response
2. Comparison o f  sub soil nutrient management and yield target approach of 

STCR.
3. Performance o f  bio-fertilizers in low and high fertility conditions.
4. Use o f  geo-referenced fertility maps and application o f  remote sensing 

and geographical information system for large scale fertilizer use.
5. Fertilizer prescription equations for best economically viable 

intercropping system needs to be developed.
6. IPNS based STCR equations needs to be developed for plantation crops. 

Methods o f  elemental analysis should be improved.



a p p e n d i x  I

F e r t i l i z e r  r e c o m m e n d a t i o n s  fo l low ed  l o r  t h e  var ious^  c r o p s  g r  v n m  

K e r a l a  as p e r  p a c k a g e  o f  p r a c t i c e s  o f  K e r a l a  A g r i c u

Kind of 
land / region

Variety
N PjO* K20

kg ha 1

Up lands PTB 28. 29, 30. ___________ ___ 40 20 30
1

-do- llii'li yielding short duraiion v a r i e t i e s 60 1 30 30

Wet lands 
(all regions)

-do- 70 35 35

-do-
lligli yielding medium duration 
varieties

90 45 45

-do- Local varieties 40 20 20

-do- 114 70 45 45

-do- Mashuri 50 25 25

Kole lands Annapurna 90 35 45

-do- Medium duration high yielding varieties 110 45 45
Kattukampal 
and Ponnani 
kole lands

Medium duration high yielding varieties 110 45 55

Organic matter in the form o f  farmyard m anure/com posi/green  leaves at the 
rate o f  5t ha' 1 will be applied and incorporated into the soil w hile  ploughing. 
The entire quantity o f  phosphatic fertilizers will be applied  a long  with the 
organic manure.

2. Groundnut

Name of 
Crop

Organic
Manure Lime N p 2o 5 k 2o

Ground nut 2 t ha' 1 1-1.5 th a ' 1 10 kg ha' 1 75 kg ha' 1 75 kg ha'1

3. Ginger

Apply manures and fertilizers at the following rates:

FYM : 30 t h a 1
FF P2O 5. K.2O : 75:50:50 kg/ha/year



Full dose o f  P2O 5 and 50 per cent o f  K2O may be applied as basal dose 
and half the quantity ol N may be applied 60 days after planting. The 
remaining quantity o f  N and K 2O may be applied 120 days after planting

4. Turmeric

Apply cattle manure or compost as basal dose at 40 t ha ' 1 at the time o f  
land preparation or by spreading over the beds after planting. Apply N, P 20 5 

and K20  fertilizers at the rate o f  30: 30: 60 kg h a '1. Full dose o f  P 2O 5 and 
half dose o f  K20  may be applied as basal, 2/3 N may be applied at 30 days 
after planting and 1/3 N and remaining K20  may be applied 60 days after 
planting

5. Cassava

Cattle manure or compost may be applied (cv, 12.5 t ha ' 1 during the 
preparation o f  land or while tilling up the pits so as to provide about 1 kg of 
organic manure/plant. Apply fertilizers at the rates shown below in kg ha ' 1

SI. No Crop varieties
Fertilizer kg ha' 1

N p2o 5 KjO
1. H-97 and H-226 75 75 75
2. M-165. Sree Visakham, Sree Sahya 100 100 100
3. M-4 and local 50 50 50

6. Sweet potato

Apply cattle manure/compost at 10 t ha' 1 at the time o f  preparation o f  
ridges. The recommended N. P20_i and K20  dosage for sweet potato is 75: 
50: 75 kg h a 1. For the reclaimed alluvial soils o f  Kuttanad the N, P2Os and 
K20  recommendation is 50: 25: 50 kg ha’1. Apply N in two equal split doses, 
the first at the lime o f  planting and the second 4-5 weeks alter planting. 
Apply full dose o f  P20-t and K20  at planting time.

7. Cucurbitaceous vegetables

Apply FYM ur 20-25 t ha' 1 as basal dose along with half dose o f  N 
(35 kg ha"1) and full dose o f  P20<; (25 kg ha ! ) and K2() (25 kg ha ). flic 
remaining dose o f  N (35 kg ha *) can be applied in two equal split doses at 
the time o f  vining and at the time o f  full blooming. For bitter gourd and 
snake gourd, lop dressing may be done in several split doses at fortnightly
intervals,



. . n  id  ">'1 i ha ' 1 ui the n ine  u!' landApply FYM/eornpost at the lute oi J  -  , , .
p r e p j i o n .  A t o i . i z c r  d o .- o f  75:40:25 kg  lia "I N. f t O ,  and  M i m u y  
be given. H alf  o f  nitrogen, lull phosphorus and hull 'of  potash m ay  In „pp ,-d 
as basal dose first before iransplaming. One fourth of n itrogen an talf 
potash may be applied 20-30 days after transplanting. T h e  remaining

quantities may be applied two months alter planting.

). Amaranth
Apply 50 t ha' 1 o f  FYM as basal dose before planting. A lte r  preparing 

trenches, apply N, P20 5 and K20  fertilizers (a; 50:50:50 kg ha . A nother 50 
kg o f  N can be applied at regular intervals as top dressing. Spray ing  1 per 
cent urea immediately after each harvest will increase the yield in amaranth.

10. Okra (Bliindi)

Apply FYM as basal dose (a> 12 t h a '1. At the time o f  sow ing  apply N, 
P20 5 and K20  fertilizers (a> 25, 8 and 25kg h a '1. A nother 25 kg N ha 1 may 
be applied one month after sowing.

8. Salanuceous vegetables

11. Banana

Apply organic manure 10 kg/plant at the time o f  planting. A pp ly  fertilizers 
at the following dose (g/planl/year).

SI Varieties
Fertilizers (g/planl/year). No of

No N P:0 * K :0 splits
1. Nendran (irrigated). 190 115 300 6
2. Palayankodan (rain fed) 100 200 400 2
3. Others 160-200 160-200 320-400 —



APPENDIX II
P r e d o m in a n tly  Available Organic Materials in Kerala State

The predominantly available organic material in Kerala state includes 
farmyard manure, cow dung, poultry manure, goat manure and other crop 
residues. The rice farmers o f  Kerala usually use dried cow dung before 
transplanting ot the seedlings. However fresh cow dung as well as dilute 
solution o f  cow dung slurry' is used for vegetable cultivation. Cattle penning 
is a regular practice in Palakkad district. This is the practice o f  keeping the 
cattle over night on the cultivated land, which facilitates absorption the dung 
and urine into soil. Coir pith is available in plenty in Kerala. But the 
potential o f  this waste is not exploited fully.

Green manuring with thick leaves o f  mango, jack etc. is also followed. 
Industrial products like saw dust, wood scrap and oil cakes o f  different types 
and fish wastes are also used.

Farmers cultivate leguminous crops like cowpea and blackgram in 
summer fallows. After harvest o f  the crops, stubbles are incorporated in to 
the soil. Glyricidia (Glyricidia metadata) is the best source o f  green manure 
as it decomposes rapidly.

The STCR project is helping for a productive and sustainable agriculture 
tn Kerala by the efficient management o f  the organic manures along with 
chemical fertilizers.

Commonly used organic manure in Kerala

SI
No

Materials
Nutrient content (per cent)

N p2o 5 KjO
1 Bone meal 3.5 21 - -

2 Fish meal 4.1 3.9 0.3 -  1.5

3 Poultry manure 1 .2 -1 .5 1 . 4 -  1.8 O.S -  0.9

4 Sheep manure 0.8 -  1.6 0 . 3 - 0 . 4 0.3 - 0.4

5 FYM 10 0.5 1.0
6 Compost 0 5 0.4 0.8

7 Ground nut cake 7.0
.

1 5 1.5

X ( a Ui >r cake 4 i 2.0 1.3

9 Neem cake 5.0 1 o 1.5

10 Gingel ly  cake 6.2 2.0 1.2

1 1 Con>nut cake 3.0 1.9 1.8

no



12 Vermi compost 1.5 0.4 1.8

i3 Vermi wash 200mg 70mg 1 OOOrng

1? Coirpith 0.61 0.07 0.06

15 Cmrpith compost 0.94 0.50 1.02

ifT Poultry manure compost 1 2 1.4 0.8

17 Goal manure 1.93 0.06 2.0

IS Cow itiinj.' 1 57 0.25 0.18

l’o ( ilyriciilia 2.1 0.5 1 2

20 Water 1 lyaeinlh 1.4 0.3 3.8

21 Banana pseudo stem 0 45 0 .O21 5.4
it Banana leaves 2.28 0.074 2.6 J
22 Cow’s urine 0.07 0 004 0.25
23 Bio gas slurry 0.005 0.065 0.33



A P P E N D IX  III

S T A F F  P A T T E R N

List o f  office in charge and scientific staff worked in the AICRP on 
STCR project. Department o f  Soil Science and Agricultural Chemistry, 
College o f  Horticulture. Vellanikkara from 1997 to 2014

Office in charge

SI
No Post sanctioned

No.
of

Posts
Name of the 
incumbent

Date of 
joining

Date of 
leaving

1
Soil Chemist  
Professor Dr. M.A. Hassan 1-2-97 20-08-10

2 Soil Chemist  
Professor Dr Betty Bastin 20-8-1(1 30-5-13

3 Soil Chem is t  
Assistant Professor 1 Dr. Sreclalha, A.K 9-7-13 Continuing

SI
No i

1

Post sanctioned
No.
of

Posts

Name of the 
incumbent

Date of 
joining

Date of 
leaving

I
I

1
Assistant Soil 
Chemis t
Assistant Professor

Dr. P. Suresh 
Kumar

1-2-97 30-06-02

1A-

Assistant  Soil 
Chemist
Assistant Professor

Dr. Betty Bastin 1-7-02 19-8-10

3
Assistant  Soil 
Chemis t
Assistant Prof.r-.or

1 Dr. Beena. V.l. 21-5-11 Continuing

Mr. M. Anantha 
Krr.hnan

29-1-97 Continuing

Technician's Mr P. Aji ihkumar*
0-2-97 2 3-05 -117

4 (Agri.) Mr Bijn Kuruvilla 26-5-97 0 3-05-99

Mr I’ 1C Satliian 19-5-99 30-11-13

>Ars 1’ K K.inulaksliy 1-1-97 15-06-99

Mr. P it Sivarlas.in 16-6-99 0 5 -04 -00

5 I .ah Assistant 1 Mrs I1 P. Knm il.ik liy 6-4-00 29-04-04

Mr M S  Mom 22-6-04 20-05-05

Mr. K.A Vinod 27-12-05 Continuing
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Plate: 1 Dr. A. Subba Rao, Director, IISS visiting STCR field

Plate: 2 Fully grown crop of ginger



^ ^ 1

P la te :  3 P a d d y  c ro p  a: h a - ,  er . rrara

Plate: 4 Fully grown crop of turmeric
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Plate:5 Harvest o f  s w e e t  potato

n r .



Plate:7 Groundnut crop in field

Plate: 8 Harvest of cucumber



Plate: 10 Amaranthus at harvest stage
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Plate: 13 Chilli crop in initial stage

Plate: 14 Salad cucumber in full bloom stage

nn
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Plate: 15 Tomato in fruit maturity stage
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Plate: 17 Test verification trials on bhindi at Kombankkallu

KERALA AGRICULTURAL UNIVERSITY fS] 
V ellan ikkara ,  Thrlaaur, Kerala. |jTO

> VERIFICATION T< ' /  LS ON ■W fi/ T POTATO
JJIMATMUNTB
tl • Abtolut0 Control ' 
f f  • Ftimmt « rvjcticrfl
rj.GKO 
T4.9TL
f§ - IfCR - J5URJ 
ri • BTC A • MOVhM
t t . arc* • iPNS. jjtti i
T* nrrma tPfin

Crop : Swoef p o ta t o

V a r i e ty  *. ttsrun
Dot* of planting : 2B/IIffOlO
Plot alto c 300™*
Oasfgn : RO D
Replications : 3
Romo of tfta farmer • Rajan 
Location ____  : K ollad irm im

Plate: 18 Test verification trials on sweet potato at Mathur
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Plate: 19 Test verification trials on groundnut at Pattikulam

naie: FLD on N endran ba nana at Maraikkal



Plate: 21 FLD on Nendran banana conducted through 
the State Department of Agriculture,

Soil Testing Laboratories at Edappal in Malappuram (2008 -2009)

Plate : 22 Agricultural Officer, Vattamkulam Krishi Bhavan along 
with STCR team in the FLD on Nendran Banana at Vattamkulam,

Malappuram (2,008-09)
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Plate : 23 FLD on Nendran Banana conducted through 
the State Department of Agriculture, Soil Testing Laboratories at

Muriyad in Thrissur (2008-2009)

, a*e ’ ^  on Nendran Banana conducted through 
e ate Department of Agriculture, Soil Testing L a b o r a t o r i e s  at

Mapranam in Thrissur (2008 -2009)
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Plate: 25 FLD on cassava at Kombankkallu
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Plate: 26 FLD on salad cucumber at Chathamangalam, Nemmara
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Plate: 27 Dr. Y. Muralldharudu, 
former PC visiting the FLD on rice at Alathur

ate: 28 FLD on amaranthus at Vithanassery



Plate: 29 FLD on Amaranthus at Vithanassery

Plate : 30 Dr. P. Rajendran, VC, KAU visiting the AICRP (STCR)
analytical laboratory



Plate: 31. Dr. T.R. Gopalakrishnan, Director of Research addressing the 
Southern Regional Workshop at College of Horticulture,

Vellanikkara, Thrissur, Kerala
i  .*

Plate: 3.2.;Dr;Prad'P Dey’ Pc’ AICRP(STCR) delivering the inaugural address 
a the Southern Regional Workshop at College of Horticulture,

Vellanikkara, Thrissur, Kerala
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