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ABSTRACT

The works executed by the Kerda Forest Research Indtitute in collaboration with Sterling
Tree Magnum (India) Limited, referred as STM, with the overall objective of developing a
Management Information System (MIS) for plantations owned by STM are reported.
Although the works were initiated with consderable enthusiasm and expectations from both
sides and some progress made, the activities had to be stopped before its fruitful completion
because of lack of interest and continued financid support from STM. The report describes
the works that could be accomplished between the initiation of the project in January 1997
and theformal termination of the project in July 1999.

During the period under reference, a comprehensive format for gathering data from the
plantations and an effective data processing and information retrieval system were developed
consdering the generd sructure of the plantations and the requirements of the management.
The data were obtained from ten plantations of STM. The data included location detalls,
severd attributes related to growth and health of trees, soil status, input operations carried out
and westher conditions in the plantations. The basic operationa unit identified was a ‘block’
of around 15 ha or less in extent in which planting was smultaneous and management
uniform. Summary reports were generated and supplied to STM for plantations for which
data were made available, from time to time. These reports included information at the block
level on various features related to the crop, Site and input variables. Later, the programmes
developed for generating summary reports were handed over to STM for use a Ste.
Subsequently, the programmes were further extended to make the information retrieval more
interactive alowing the user to specify the location and nature of information required and
obtain information on many derived variables from the dataavailable.

Basad on the data supplied by STM, the overal mean annud increment (MAI) of height in
STM plantations during the initia three years of growth was found to be 2.42 m compared to
2.07 m under ste qudity | of All India Yidd Table for teek. The effect of better management
seemed to be getting better with increasing age.

Attempts were made to assemble the data required for estimating the response-input reaion
in the required format. The form of the response function, the methods of parameter
edimation and input optimization were identified. Unfortunately, the data avalable were
inadequate to extract any useful information in this regard. Description of the methods that can
be followed and some preliminary results obtained are reported for illusirative purposes.



1. INTRODUCTION

Teak (Tectona grandis) istraditionaly grown in India under rainfed conditions without much
of inputs other than initid tending and periodica thinning operations. Occasiondly, removd of
loranthus and dimbers and trees affected by borers is aso practised where such problems
assume some order of dgnificance. Growing tesk under intensve management like many
agricultura cropsis reatively a recent phenomenon. The effort seems to be judtified in view
of the high demand for tegk timber and dso by the high monetary returns expected from such
ventures. However, there is very little information as to how tesk would perform under
intensve management with respect to growth, resstance to pests and diseases and aso
the qudity of timber produced. Sterling Tree Magnum (India) Limited has plunged into a
large scde experiment in this area by atempting to grow tesk with high levels of inputs
promisng high returns for the investors. Naturdly, the performance of the trees in these
plantations was of utmost importance both from a scientific point of view and dso from the
side of the management. As part of their concern to assess the status of their plantations from
timeto time, STM initiated attempts to develop a management information system and thereby
optimise the input levels for maximizing the long term profits. Technicd expertise was sought
from the Kerda Forest Research Ingtitute (KFRI) and the project started off with the
expectation of bringing out many useful information in respect of performance of teak under
intensive management. Unfortunately, the project activities had to be stopped after awhile due
to lack of continued interest and financid support from the part of STM. The project was
initiated in January 1997 and the data were supplied by STM till June 1998. This report
covers the works accomplished until the termination of the project in July 1999.

STM has raised tesk plantations in different parts of India These plantations, located in
widdy different agroclimatic zones, receved high leves of inputs. The plantations are
monitored periodicaly for growth and related parameters generating a vast amount of data
which can be utilised to understand the key factors operating in the growth process.

The specific objectives with which this project was undertaken were:
(i) to edimate the status of teak trees periodicaly in STM plantations using reak time data.
(ii) to assesstheeffects of different input variables on growth of tesk.

(i) to develop a process based growth prediction mode for tesk under intensive
management for short term predictions of growth.

Descriptions of the srategy employed for the collection, organisation and processing of the
data in order to meet the above objectives can be found in the following chapters. Under the
present project, it was aso envisaged to develop a Geographic Information System (GIS) for
the STM plantations and carry out the corresponding anadlysis. GIS are useful in deding with
data having a spatid reference. Using GIS, spatid pattern and joint variation among severd
characterigtics can be studied which can bring out information



ussful to the management. Works on GIS require data on spetial location of objects in the
form of Iditude, longitude or even maps. Maps indicating the exact spatia location of
individual blocks are consdered preferable over mere information on their latitude and
longitude. However, works on this component could not be initiated because the required
information was not supplied by STM.



2.MATERIALSAND METHODS

The data from each plantation were collected periodicaly by STM and supplied to Kerala
Forest Research Ingtitute (KFRI) for processng. The data structure and the methods
employed for its collection and processing are described in the following.

2.1. Data structure

The basic operationd unit for management identified by STM was a block which is of about
15 ha or less, planted smultaneoudy and managed uniformly. There could be a number of
such blocks in a plantation. Data on severd features like location details, growth attributes,
s0il status, input levels and weather parameters are gathered by STM,  the details of which
are given below. The frequency of reporting was fixed as twice in an year with an interva of
six months, the first one being concurrent with the month of planting.

The measurements related to the above aspects were organised at three resolution levels,
block, tree and weather dtation with the corresponding data files. Each plantation was
supposed to have awesather station for recording the more important measurements related to
wesether conditions. For convenience in data entry, the block leve file was split into two; one
with a single record for each block and the other with multiple records for a block. Thus, the
four files were the following.

BLOCKF.DBF : Block level datawith single record for ablock
BLOCKS.DBF : Block level datawith multiple records for a block
TREE. DBF : Treeleve data

WEATHER.DBF  : Daily wesather record for each meteorological station

The contents of the above files with respect to the field names and the nature of information
stored are given below.

BLOCKF.DBF

REPFROM - Starting date of reporting period

REPTO - Ending date of reporting period

BLK_CODE - A digtinct number assigned for a block which is not
to be duplicated

STATE - The State in which the block is resident

DISTRICT - The Digrict in which the block is resident

PLN_NAME - Name of the plantation in which the block is resdent

BLK_NAME - Name of the block

LATI - Latitude in degrees and minutes

LONG - Longitude in degrees and minutes

ELEV - Elevation of the block above md in metre

SLOPE - Slope category of the block

DOPT - Date of planting of tesk in the block

SOPM - Source of planting material-seed source



SP_RR - Spacing (row to row) in metre

SP PP - Spacing (plant to plant within arow) in metre

TOEXT - Extent of the block in hectare

NOTPB - Number of trees planted in the block

NOTSB - Number of trees surviving in the block at the time of
counting

DOCOT - Date of counting of trees

TEXTURE - Soil texture dass

PH30 - Soil pH a 0-30 cm

0OC30 - Organic carbon (%) at 0-30 cm depth

AVN30 - Available N (kg/ha) at 0-30 cm depth

AVP30 - Available P (kg/ha) a 0-30 cm depth

AVK30 - Avalable K (kg/ha) a 0-30 cm depth

AVCA30 - Avallable Ca (kg/ha) a 0-30 cm depth

AVMG30 - Available Mg (kg/ha) at 0-30 cm depth

AVZn30 - Available Zn (ppm) a 0-30 cm depth

AVFe30 - Available Fe (ppm) at 0-30 cm depth

AVCu30 - Available Cu (ppm) at 0-30 cm depth

AVMnN30 - Available Mn (ppm) a 0-30 cm depth

BLOCKS.DBF

REPFROM - Starting date of reporting period

REPTO - Ending date of reporting period

BLK_CODE - A diginct number assigned for a block which is
not to be duplicated

CROP_OPR - Intercrop raised or other operations done in the block

OPRFROM - Starting date of the duration of the crop/operation in
the block

OPRTO - Ending date of the duration of the crop/operation in
the block

PR MA TP - Typeof product harvested or type of materia applied,
type of weeding done etc.

QTY - Quantity harvested or applied

UNIT - Unit for the QTY (to be kept the same for avariable
over the blocks)

REMARKS - Any additiond points to be conveyed

TREE.DBF

REPFROM - Starting date of reporting period

REPTO - Ending date of reporting period

BLK_CODE - A diginct number assigned for ablock whichis
not to be duplicated

DOM - Date of measurement

TREE NO - Sample tree number which is not to be changed once

assgned



GBH - Girth at breast-height (cm) of the tree

HEIGHT - Totd heght (m) of the tree

Cw1i - Crown width (m) of the tree in the direction of
maximum width

CW2 - Crown width (m) of the treein thedirection
perpendicular to that of CW1

DM_PEST - Damage due to pests (Y es/No)

TP_PEST - Type of peg, if known

DM_DIS - Damage due to diseases (Y es/No)

TP_DIS - Type of disease, if known

DM_MECH - Mechanica damage (Y es/No)

RE_MECH - Reason for mechanical damage

PR_FORK - Presence of forking (Y es/No)

RE_FORK - Reason for forking, if known

FLOWER - Presence of flowers on the tree (Y es/No)

FRUIT - Presence of fruits on the tree (Y esNOo)

FOLIAGE - Presence of foliage on the tree (Y es/NO)

REMARKS - Additiona points to be conveyed

WEATHER.DBF

REPFROM - Starting date of reporting period

REPTO - Ending date of reporting period

MET_STN - Location of the meteorologica station

DATE_OBS - Date of observation

RAIN - Totd rainfadl (mm) for the day

MI_T - Minimum temperature (°C) of the day

MX_T - Maximum temperature (°C) of the day

MI_RH - Minimum relative humidity (%) of the day

MX_RH - Maximum rdlaive humidity (%) of the day

2.2. Statusreportson plantations

Computer programmes were prepared to process the above data and o generate block
level summary reports a any particular measurement occasion furnishing information related to
various aspects of the crop growth and the management. The computations involved in
generating the various summary satistics are detailed below.

2.2.1. Growth attributes

The badc set of biometrical measurements recorded at the tree level included girth a breast-
height (gbh), total height and crown width which are measured on one per cent of the trees
randomly sdlected from each block. Additiondly, a complete count of trees is made in each
block periodicaly.

Let the trees selected from a block be numbered fromi =1, 2, ..., n. Let g represent the gbh
incm of theith tree, h represent the height in m and w; represent the corresponding crown
width in m. The area of block is designated by A. Let N be the total number of surviving trees
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in ablock and n be the number of trees measured in a block. The various quantities a the
block level are computed as follows (Chaturvedi and Khanna, 1982).

Survival : The surviva percentage was based on the total count in each block on the number
of live treesin rdaion to the number of trees planted.

Socking : Obsarvations on the number of trees surviving at the time of counting was utilized
to comput e the stocking per ha for each block.

Crop height : Crop height is measured as the mean height of the trees in the block.
n
anh,
h =i (1)
n

Coefficient of variation (CV) in height : The CV in height was obtained as the ratio of
standard deviation in height to the mean height of trees in each block.

CV = (s/h)100 @

Actual Mean Annual Increment (AMAI) in height : The crop height vaue & any age was
divided by the corresponding age in years to obtain the AMAL in height.

Expected Mean Annual Increment (EMAI) in height : The crop height reported in the All
India Yield table for teak (Anonymous,1970) againgt Ste quality class | was taken as a
standard for caculating the expected MALI in height.

Increase over control: The expected MAI for site quality class | was taken as control and

the increase was obtained as
Increase over control = gAMAl 19 100 ©)
MAI 2

Crop diameter : Crop diameter was calculated as the diameter corresponding to mean basal
area.

1

Cropdiameter d = — 4)
p
Basal area : Basa areaha' wasworked out using the formula
n
Na of
Basd aeahat= — =L (5)

np40000 A



Crown diameter : Crown diameter was measured for each sample tree in two directions
perpendicular to each other. Crown widthl (w;) is the maximum width of the crown
measured on the ground by dropping perpendiculars from the edges of the crown and crown
width2 {v,) is the crown width messured in the diametrically opposite direction to that of
maximum width. Then mean crown width of n treesin ablock is caculated as

©)

Crown overlapping : Crown overlapping between rows was identified by comparing crown
diameter of the stand to spacing between rows. Similarly, crown overlapping within rows was
judged by comparing the crown diameter to within row espacement.

2.2.2. Health and phenology

Damage on trees in each block due to pests, diseases and mechanical causes are reported as
the percentage number of trees affected by the same out of the number of trees on which such
observations were made. The percentage of number of trees having forking, flowering, fruiting
and foliage are dso reported for each block. The generd formulain these casesis

p = (n) 100 v

where p = percentage of trees faling in a specified category in the block
X = number of trees faling in the specified category in the block
n = number of trees on which the observation is made in the block

2.2.3. Soil attributes

The figures available on soil properties like texture, pH, organic carbon content and other
macro and micro elements like N, P, K, Ca, Mg, Zn, Fe, Cu, Mn etc. are reported for each
block as obtained from STM. The texturd classfication is based on the fed method as
reported by STM.

2.2.4. Weather details

Annud figures for totd rainfal, minimum and maximum temperaure and minimum and
maximum relative humidity are reported for each block in the summary report. These vaues
were generated from the monthly figures furnished by STM on the weather parameters.
However, from a daily westher record, more information can be generated in this regard.

2.2.5. Input/Cropping operations

The available data on input are summarised on yearly basis with reference to the date of
planting. The mgor featur es covered are preplanting operations, irrigation, fertilizers applied,
meanuring, pruning, weeding, ameliorative trestments carried out, intercrops grown and plant
protection activities undertaken.



2.3. Information retrieval system

The fixed format of the report generating system developed first for creating summary reports
at block level was later modified to provide an interactive informetion retrieva system, which
was condgdered more useful for practicad applications especiadly when  consecutive
measurements are available. Using this programme, it was possible to specify any plantation in
the reported data set and retrieve the block-wise information on any particular fegture a
different stages of the crop growth. Since the reported data were not concurrent with the date
of planting in each block, quite often interpolation had to be done for many items. The
information attributes were classified into Six groups according to their nature. The menu items
and the corresponding attributes are described below.

Site: The permanent feetures of the dte (block) were grouped under this menu item which
included the following fegtures.

Latitude
Longitude
Elevation
Extent
Sope
Date of planting
Spacing

Growth: Theattributes related to growth and surviva were groyped under thistitle.
Stocking
Survivd
Crop height
CV inheght
AMAI in height
EMAI in height
Increase over control
Crop diameter
Basal areaper ha
Crown diameter
Crown overlapping

Health/Phenology: All meassurements related to tree hedth and phenology come under this
heed.

Pests

Diseases
Mechanicd damage
Forking

Howering

Fruiting

Foliage



Soil: Theinformation on soil statuswas put under this group.

Texture

Soil pH

Organic carbon

Soil Nitrogen

Soil Phosphorous

Soil Potassum

Soil Cdcium

Soil Magnesum

Sail Iron

Soil Copper

Soil Manganese

Soil Zinc
Weather: All the available information on wesather were put under this menu item.

Totd ranfdl

Min. temperature
Max. temperature
Min. reldive humidity
Max. reative humidity

I nput/cropping: This menu item covered information on the input operations and intercrops
raised in each block.

Pre-planting operations
Amdiorative treetments
Manure type

Manure quantity
[rrigetion

Fertiliser type

Fertiliser quantity
Weeding

Intercrop

Pant protection
Pruning

In addition to the above, provison was given in the main menu to read out the optimum levels
of inputs required for maximizing the current annua increment in any particular block.

2.4. Optimization of inputs

The first step towards the construction of a growth smulation modd idedly is that of
estimating a function relating the growth increment in a particular period with theinitid crop
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and soil gtatus, the kind of management executed and the wegther conditions existed during
that period.

In the initial stages of plantation establishment, height growth is a good indicator of crop
growth and hence the current annud increment (CAI) in crop height was chosen as the
response variable. Variables like gbh or basa area are not suitable for the purpose during the
early stages of tree growth as the stands acquire nonzero vaues of such measures only when
trees cross the 1.37 m limit. Measurements on initid soil status were not available for many
blocks and hence these were aso deleted from the modd. Also the use of wesather variables
in the mode would presuppose a sub-modd for forecasting westher, the estimation of which
requires long years of data on weether variables. Lack of gppropriate data in this regard led
to the dimination of westher variables aso from the modd.

Thus the modd findly contained CAI of height as the regressand and age of the stand, initid
height and a set of input variables as regressors. The moded was of the following form.

$ $ $
y:b0+abixi+a biiXi2+abinin 8
i=1 i=1 i<j

where y = CAl in height (m)
X' s are the set of independent variables given in Table 1
b ’sare the regression coefficients

Table 1. The sat of independent variables used in the response function

Variable Unit
x1 :(Age year
x2 : (Initid crop height) m
X3 : (Spacing within rows) m
x4 (Spacing between rows) m
x5 : (Preplanting operations) yesno
X6 : (Amdiordive trestments) yesno
X7 : (Organic manure) kg/plant
x8 : (Water) Ilyear
x9 : (Fertilizer Nitrogen) o/plant
x10 : (Fertilizer Phosphorous) g/plant
x11 : (Fertilizer Potassium) o/plant
x12 : (Weeding) yesno
x13: (Intercrop) yesino
x14 : (Plant protection) yesno
x15: (Pruning) yesno

The dggnificant variables in modd (8) were identified through Stepwise regresson
(Montgomery and Peck, 1982).
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When a satisfactory response function is established, it is possible to characterize the nature of
response surface and find out the optimum levels of the input variables. The levels of x;’s
which maximize the predicted response can be identified through the following equation
(Montgomery, 1991).

1
Xg = - EB'lb )

where b isa (p x 1) vector of the first order regresson coefficients and B is ( p X p) matrix
whose main diagond eements are pure quadratic coefficients ;) and the off-diagond
elements are one haf the mixed quadratic coefficients(bij gtij)ie

€bq 0 é11 b1p/2 b1p /20

u e u

P24 & bz bap /24
&. 0 & G
b=é ( B=é u
&0 & G
& 0 & i
&0 é a
@pg 8 bpp

The predicted response at the stationary point can be computed using the following equation.
1
§o=bo+7Xh (10)

To characterize the response surface, it is necessary to express the fitted modd (8) in
canonica form as shown in equation (11).

~ 2 2 2
=90+l 1wi +1 w5 + .. +1 ywp (11)

where wi's are the transformed independent variables and | ;’s are the eigen vaues or

characteristic roots of the matrix B. The variables x are related to the canonica variables w

by
w=M(x- Xq) (12)

where M is a K x k) orthogona metrix. The columnsof M are the normalised egenvectors
associated with the (1 ;). That is, if m istheith columnof M, then mi isthe solution to

(B~ 1il)m; =0 (13)
forwhich mgm; =1.

The nature of the response surface can be determined from the Stationary point and the sign
and magnitude of the| ; 's. Suppose that the stationary point is within the region of exploration



for fitting the second-order model. If the | ;'saredl positive, then x, is a point of minimum
response. If the | ;’s are al negative, then X, is a point of maximum response and if the
| .’shave different signs, then x, is asaddle point.



3. RESULTS AND DISCUSSION

3.1. Statusreportson plantations

During the period under reference, data were received from ten plantations listed below.

Plantation name District Sate Total extent
(ha)
1. Andipatti Mannar Tirumala Naicker Tamil Nadu 55.60
2. Bandhugaon Koraput Orissa 19.87
3. Gandarvakottai  Pudukottai Tamil Nadu 48.59
4. Kaakad Mannar Tirumaa Naicker Tamil Nadu 47.15
5. Kanavaipatty Theni Tamil Nadu 32.75
6. Kauthapillayur  Tirundvdi Tamil Nadu 33.89
7. Kurupam VijayaNagaram AndraPradesh 62.88
8. Sangamvasa VijayaNagaram AndraPradesh 82.15
9. Thirumoorthy Coimbatore Tamil Nadu 53.75
10. Vittaneri Svaganga Tamil Nadu 33.49

The summary reports on these plantations are given in Appendix 1. These summary reports
speak for themsalves. Except in the case of growth attributes and soil status which display the
datus of treeg/soil at the time of neasurement, dl other variables like wesether details and
input/cropping operations have reference period of successive years from planting date. For
the sake of smplicity, reports of only the firdt set of growth measurements and the input
operations for the first year for each block are included in this report for illugtration of the
nature of the summary reports.

As a matter of interest, the crop height atained in plantations of different age levels were
regressed on age to know the generd rate of height growth in STM plantations. The SPSS
output on the equation fitted isgivenin Table 2.

Table 2. Results of regression of crop height on age (SPSS outpui).

Variablesin the equation
Vaidble B SEB Beta T SgT
AGE 2.416566 0.052748 0.980346 45.814 0.0000
Andyssof variance
Source DF Sum of squares | Mean square F Prob. F
Regresson 1 2195.76239 2195.7623 | 2098.88036 | 0.0000
9
Residual 85 88.92351 1.04616
Adjusted R square  0.96062
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Around 96 per cent of the variaion in crop height is explained by age. A comparison of the
fitted equation with the expected line for Ste qudity class| as per the All IndiaYield Table for
teak is provided in Figure 1. The fitted equation was

h = 24165 a

where h = crop height of treesin ablock (m)
a =ageof treesin ablock (year)

The overdl mean annud increment (MAI) of height in STM plantations during the initid three
years of growth was 2.42 m compared to 2.07 m under site qudity | of All IndiaYield Table,
The effect of better management seemed to be getting better with increasing age.

9 Crop height (m)

¢ STM (observed points)
STM (fitted line)
.................. Yeild table (SQ-I)

O T T T

0.0 05 1.0 15 2).0
Age (year

25 3.0 35

Figure 1. Change in crop height with age in STM plantations in
relationto that of All IndiaYied Tablefor tesk.

3.2. Information retrieval system

The information retrieva system developed had two mgor facilities viz, interactive
information retrieval and report generaion. Together they formed the * Information Generating
System’. Through the interactive information retrieval component, it is possble to specify a
particular plantation and obtain periodica data on any specified attribute of al blocks in that
plantation. The report generation component on the other hand summarizes dl the available
information pertaining to a particular plantation at a particular measurement time. The laiter
was the same as that given in Appendix I.

The working of the interactive information retrieval system isillugtrated below for the following
two cases. The firgt one retrieves information on the height growth in different years in
different blocks of Andipetty plantation. The second case illugtrates the retrieva of information
on the quantity of fertilizers gpplied in the same plantation in different years.



[llustration | : Retrieving height data for different blocks of Andipatty plantation

Screen 1 : By dlicking the icon for the information generating systlem on the desktop, the
following screen can be obtained. Click on the word Interactive Information Retrieval on
the logo to get the second screen.

- N

Developed by
Division of Statistics

P Interactive | nformation Retrieval KFRI Peechi

\P Report Generation Exit /

Screen 2 : Sdlect the plantation of interest from the list and click the OK button. Alternatively,
the plantation code can be entered followed by clicking of the OK button.

/ Select a plantation \

Plantation name;

ANDIPATTI
BANDHUGAON
GANDARVAKOTTAI
KALAKAD
KANAVAIPATTY
KARUTHAPILLAIYUR
KURUPAM
SANGAMVALSA
THIRUMOORTHY Back
VITTANERI

A

Plantation code:

o _/

1€



Screen 3 : Sdect the attribute named ‘Growth’ from the main menu and obtain the list of
related characters. Click on ‘Crop height’ to get the next screen.

e )
Site Hedth/Phenology Soil Wesather Input/Cropping Optimum  Exit
Stocking O
Survivd U
CV in height C ‘
MAI in height "M

EMAI in height "E
Increase over control Al

Crop diameter "D
Basd area B
Crown diameter "R

Crown averlapping NV

- )

Screen 4 : This screen displays the required information on Andipatty plantation.

/Eile Edit Text \

Plantation name : ANDIPATTI (AND)

State : TAMIL NADU

District : MANNAR TIRUMALAI NAICKER
Total extent : 55.60 ha

Crop height (m)

Blk Code Year-1 Year-2

1 2.22 4.44
2 1.98 3.96
3 2.39 4.79
4 214 4.24
5 2.15 4.17
6 2.60 4.69
7

\ 3.06 3.72 /




[llugtration Il : Retrieval of information on the quantity of fertilizers applied in
Andipatty plantation in different years.

Screen 1 : If one is continuing from the previous example, just go back to the main menu by
closing the last screen shown, choosing the ‘Close’ option from ‘Fil€ menu. If one is arting
afresh, then arive a the main menu by following the initid steps shown under lludration |.
Click on the title, ‘Input/Cropping’ , and get the list d operations. Choosing the item,
‘Fertilizer quantity’, will produce the desired information.

S )
Site Growth Health/Phenology Soil Weather Optimum  Exit
Preplanting AL
Ameliorative treatment A
Manure type "M
Manure quartity AT
Irrigation Al
Fertilizer type F
Pruning AR
Weeding "E
Inter crop ~C
Plant protection O
o /

Screen 2. This screen displays the quantity of N, P and K applied in different years in
Andipetty plantation.

ﬁile Edit TIext \

Plantation name : ANDIPATTI (AND)

State : TAMIL NADU
District : MANNAR TIRUMALAI NAICKER
Total extent : 55.60 ha

Fertilizer Quantity (g/plant)
Blk Code Year-1 Year-2
N P K N P K

34.50 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 36.80 27.00 30.00
36.80 27.00 30.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00

1
2
3
4
5
6
v 0.00 0.00 0.00  0.00 0.00 0.00 /

1€



3.3. Optimization of inputs

Although data from many blocks were reported by STM, the complete set of data with
respect to the variables shown in Table 3 were available only from 52 blocks with repeated
measurements on growth and other characteristics. There were 87 data points for the
regresson andyss. The range of the individud variables used in the regresson is given in
Table 3.

Table 3. Range of variables used in the regression.

Vaigble Unit Minmum | Maximum

x1 :(Age) year 0 2
x2 : (Initid crop height) m 0 5.59
x3 : (Spacing within rows) m 1.30 1.80
x4 (Spacing between rows) m 2.50 3.00
x5 : (Preplanting operations) yesno 0 1
x6 : (Amdiorative trestments) yesno 0 1
X7 : (Organic manure) kg/plant 0.00 11.00
x8 :(Water) | lyear 0.00 3276
x9 : (Fertilizer Nitrogen) o/plant 0.00 211.60
x10 : (Fertilizer Phosphorous) g/plant 0.00 205.20
x11 : (Fertilizer Potassum) o/plant 0.00 305.40
x12 : (Weeding) yesno 0 1
x13: (Intercrop) yes'no 0 1
x14 : (Plant protection) yesno 0 1
x15: (Pruning) yesno 0 1

The results of the stepwise regression obtained through SPSS, connecting the CAl of height
with age, initid crop height and the various input variables are given in Teble 4.

Table 4. Reaults of stepwise regression of CAl in height on age, initia crop height and

input variables (SPSS output).
Variablesin the equation
Variable B SEB Beta T SgT
X3 2.110386 0.404794 0.392494 5.213 .0000
X4x5 0.460216 0.058457 1.000701 7.873 .0000
x5x5 1.220880 0.182827 -0.871830 | -6.678 .0000
x8x9 2.60711E 7.8485E-07 0.260793 3.322 .0013
06
(Congant) | -0.887521 0.602514 -1.473 1446
Andyss of variance
Source DF Sum of squares | Mean square | F-Vdue Prob. F
Regresson 4 15.45527 3.86382 25.26575 0.0000
Residud 82 12.54003 0.15293
Adjusted R square : 0.53022




Thefitted line could thus represented as

|7 =-08875+21104 x3+ 0.4602 x4 x5 - 1.2209 x5 x15+ 0.0000026 x8 x9
where | =CAl in crop height
x'saeasexplaned in Table 3.

About 53 per cent of the variation in CAl in crop height is explained by the variables included
in the regresson. Age and crop height were absent in the find equation probably due to the
poor range and spread of data with respect to these variables. Idedly, these two variables
should be forced into the equation for optimization purposes as the interpretation of CAI will
aways be with reference to a particular age and initiad crop status whichisan indicator of past
management. When these two variables were forced in, they had negative coefficients in the
present case and hence were not considered in the final equation.

The variable x3 (Spacing within rows) had a linear pogtive coefficient on height growth
indicating the need for larger espacement within rows. Poditive interaction was recorded
between x4 (Spacing between rows) and x5 (Preplanting operations) and between x8
(Water) and x9 (Fertilizer Nitrogen). A positive interaction between two varigbles in this
context is indicative of higher height growth with higher vaues of any of the component
varigbles in the interaction. A negative interaction was indicated in the cases of interaction
between x5 (Preplanting operations) and x15 (Pruning). Generdly higher vaues for the
variables showing negative interactions are likely to bring down the response leve. In the
specific case mentioned here, preplanting operations combined with pruning is likely to bring
down the height growth but in the absence of any one of these operations no specific increase
in height is likely to happen.

The above statements were made purely for illustrative purposes. The poor range of datadid
not permit us to draw any vaid conclusion to be used in practicd gpplications. Asthe results
of stepwise regresson were not conclusive, no attempts were made to identify the optimum
levels. However, smilar andysis when conducted on alarger data set will lead to identification
of the mogt relevant set of variables affecting the response. Using the estimated regresson
equation, optimum leves of inputs can be worked out for any particular Ste condition within
the range of data.
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4. CONCLUSIONS

Attempts made to develop a Management Information System for STM plantations and utilize
the information obtained for making better management decisions have been described. An
effective system for data collection and generation/retrieval of information useful to the
management have been proposed and illusirated. It was quite unfortunate that the project had
to be terminated in the middle for lack of continued interest from the sponsors. If taken to
completion, the study would have led to vauable information on the performance of tesk
under intensve management and dso optimal ways of managing the same. The report
however contains descriptions on how such studies can be conducted.

Based on the measurements supplied by STM, it could be seen that height growth of tesk
under intensve management generaly proceeds at a faster rate during the first few years of
planting when compared to that obtainable under the best quadity plantation sites as per the All
IndiaYield Tables.
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APPENDICES
Appendix 1 Summary reportson individual plantations

(Note: Blanks under certain cdumnsin the summary
reports are due to non-reporting by STM.)
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Plantation Nans : ANDIPATTI { AND }
state - TAMIL NADU
District - MANNAR TIRUMALAI NAICEER
Total Extent 55.80 ha
----= —_— —_— - ——

Growth attributes - I
Pln. Blk Extent Spacing Date of Age at Burvival Stocking
Name Na. planting counting

{ha) {mxn) {year) (%) (trees/ha}
ANL 1 g.12 2.70 x 1.50 18/12/94 0.98 100.00 2134
AND 2 8.65 2.70 X 1.50 10/01/96 0.91 100.00 1973
AND 3 6.15 2.70 x 1.50 25/01/95 1.88 100.00 2024
AND 4 6.77 2.70 x 1.50 10/01/95 1.92 100.00 2143
AND 5 8.46 2.70 x 1.50 31/01/95 1.86 100.00 2063
AND 6 11.79 270 = 1.50 10/05/96 1.09 100.00 2078
AND 7 2.77 2.70 x 1.50 01/05/96 1.08 . 100.00 2018
Growth attributes - II
Pin. Blk Age at Crop cv A{MAT)} B{MAI) Inc.over
Name No. meagu. ht. in ht. of ht. af ht. control

{year) (m) (%) {m) (mj (%}
AND 1 1.98 4.3 18 2.2 2.07 7.01
AND 2 2.16 4.2 28 1.97 2.07 -4.61
AND 3 1.88 4.4 17 2.12 2.07 i.62
AND 4 1.92 4.1 19 2.13 2.07 3.16
AND 5 1.86 4.0 19 2.08 2.07 0.74
AND § 1.56 4.2 21 2.59 2.07 25.20
AND 7 0.76 29 30 3.84 2.07 86.61
Af{MAI) - Actual mean annual increment

E(MAI)} - Expected mean annual incrament

Growth attributes -~ III -
Pln. Blk Crop Basal Crown
Name No. dia. aArea dia.
{ca) {8q.m/ha) (m)
AND 1 4.6 3.60 0.00
AND 2 4.3 -2.88 0.00
AND 3 4.7 3.58 0.00
AND 4 4.3 3.24 0.00
AND 5 4.5 3.39 c.00
AND 8 4,3 3.02 0.00
AND 7 3.5 i.98 0.00

Crown overlapping

Betwesn row Within row
NO No
No No
NO No
No No
No No
No No
No No

-




Health and phenology

fin. Blk  Pest Disease Mech. Forking  Flower Fruit Foliage
Name No.  {X%} (X1 (%) (X) (%) (x) {x}
AND 1 0.00 0.00 0.00 0. 00 0.00 0.00 100.00
AND 2 0.00 0.00 0.00 0.00 0.00 0.00 100.00
AND 3 0.00 0.00 0.00 0.00 0.00 0.00 100.00
AND 4 0.00 0.00 0.00 0.00 0.00 0.00  100.00
AND 5 0.00 0.00 0.00 0.00 0.00 0.00 100.00
AND 6 81.01 0.00 0.63 0.00 0.00 0.00 100.00
AND | 0.00 0.00 0.00 0.00 0.00 0.00 100.00
AND 8 0.00 0.0 0.00 0.00 0.00 0.00 100.00

Soil attributes = |

PIn. EIk Texture 8D ph oC N P K
Name No. {g/ce) (¥} (kg/ha) (kg/ha) {(kg/ha)
AND 1 0.00 8.20 0.43 214.39 5.68 219.83
AND?2 0.00 7,80 0.48 188,85 5.68 283,30
ANT 3 0.00 8.3 0.49 202.78 8,88  263.54
AND 4 0.00 7.30 0.06 170.67 10.62 204.26
ANDS 0.00 7.80 0.12 193.64 7.41 217.36
AND 6 0.00 7.60 0.09 168.70 9.88 209.45
AND 7 0.00 7.20 0.03 159.06 8.64 ZeT. 4
AND 8 0.00 0.00 0.00 0.0 0.00 0.00
Soil attributes - 11

Pin. Blk Ca Mg in Fe Cu Mn
Naae No. (kg/haj (&/ha) {ppu| (ppa) {ppx) {ppa)
AND 1 2125.64 102.71 0.32 3.13 0.5 9.79
AND 2 2182.73 621.69 q.29 5.64 0.3 10.79
AND 3 3511.59 698.26 0.30 334 0.59 8.69
AND 4 3053.66 619.22 0.40 5.76 0.73 13.61
AND 5 4661.63 663.68 0.29 4.02 0.90 11.97
AKD 6 2779.24 780.02 0.37 4.68 0.61 10.62
AND 7 1260.93 343.33 0.45 5.22 0.45 9.46
ANDS8 0.00 0.00 0.00 0.00 0.00 0.00
Weather Details

Pln. Blk Tot.Rain Min.Temp. Max.Temp. Min.RH Max.RH Data
Name NO. {em) {Deg. Cel) (Deg. Cel) ) {X) Status
ARD 1 0 — — —— —— Incomplete
AND?2 22 0.0 —-— 22.00 100.00 Incoaplete
AND 3 22 0.00 — 22.00 100.00 Incomplete
AND4 22 0.00 — 22.00 100.00 Incomplete
AND 5 2 0.00 — 22.00 100.00 Incomplete
ANDSG 33 0.00 — 19.00 100.00 Incomplete
A NDT7 33 0.00 38.00 14.00 100.00 Incosplete
ANDS 656 0.00 41.50 30.00 100.00 incomplete

v———
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Pin. Blk Preplanting operations Irrigation Fertilizer
Name No {lt./year!

AND 1 3927 URE

AND 2- 3674

AND 3 4004 URE , MOP, ¥RP
AND 4 4004

AND 5 URE,MOP,MRP 2912

AND 6 WAT,VURE,MOP,MRP,FYM,PMA,CPI,MA 1484

AND i 2555

e 8 kR e o o T A Lt P R T Ry e S

{aput/Cropping operations during the 1 year of vlanting = IT

PIn. Blk Manuring Pruning
Name No.

AND 1 Moderate
AND 2 CPIY N~

AND 3 Moderate
AND ‘ No

AND ! Moderate
AND L No

AND T Moderate
Inpukb/Cropping operatiens dwrieg tha 1 vear of w»nianting - I[II
Pin, BIK Weeding =~~~ "~ TTTTTTTTTTTTTTTTTTTTTTT ANETIOTALIVE U cauns i
Name No.

AND 1

AND 2 Mec

AND 3

AND 4 Mec

AND 5

AND 8

AND 7

.....__...__._.._.-._..—-—_-——-.—__-_..____..__._..___-——-—_.__.._..__...-______..._____-_-—-—--.._-_..

toput/Cropping operations during the 1 year of planting - IV

e o T e et i o e i e e A L U o T T et e e S S S T

PIn. BIK Intercrep Plant protection
Name Na.

AND 1
AND 2
AND 3
AND 4
5
6
T

e e e T = T A e T T S S S A A e SRAS

AND
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Plantation Name { BANDHUGAON ( BAN )

State t QRISSA
District ;3 KORAPUT
Total Extent 1 19.87 ha
Growth attributes - 1
Pin. Blk Extent Spacing Date of Age at Survival Stocking
Name No. planting counting
(ha} (mxm} {year} {%) {trees/ha)
BAN 1 1.38 2.70 = 1.64 15/01/96 1.22 100.00 2244
BAN 2 12.49 2.70 X 1.64 01/03/96 1.09 100.00 2277
Growth attributes - II
PIn. Blk Age at crop cv A{MAL} E(MAL) Inc.aver
Name No. measu. ht. in ht. of ht. of nt. control
(yaac} (a) (%) (m) {m) (%)
BAN 1 1.54 4.7 18 3.08 2.07 48.84
BAN 2 _1.40 3.5 30 oo 2% _____..201 23.46
A{MAI) - Actual mean annual increment
E(MAI) - Expected mean annual increment
Grawt@ attributes - III
Pln. Blk Crop Basal Crown Crown cverlapping
Name No. dia. ares dia.
{cm} {aq.m/ha) {(m) Between row Within row

. o i Al R o T o ol o T T b ol o g ok A U D Wk Y ik T P



Health and phenology

Pln. Blk Pest Disease Mech. Forking  Flower Fruit Foliage
Name No. (%) (%) (%) (%) (%) (X} (%}
BAN 1 0.00 0.00 .00 .00 .00 0.00 160.00
BAN 2 6.00 0.00 0.00 8.00 g.00 ¢.0C 100.00
3cil attributes - |

PIn. Blk Texture ED pH oc l P K
Name No. {g/cc} #4 {kg/ha) (kg/ha} (kg/ha}
RAN 1 8LO 0.00 6.70 0.28 380.38 0.88 108.68
BAN 2 8L 0.00 E.50 0.2 303.81 9.88 12.37
8Scil attributes - II

Pln. Blk Ca Mg in Fe Cu Mn
Name No. (kg/ha) (kg/ha) {ppm) {ppa} {ppm) {ppa}
BAN 1 1631.61 265.52 8.61 33.33 1.37 45.02
BAN 2 1445.69 265.77 6.39 23.16 0.82 3k.29
Weather Details,

PIn. -Blk Tot.Rain Min.Temp. Max.Temp. Min.RH ¥ax,RH Data

Name No. {ma) {Deg. Cel) (Deg. Cel) (X) (%} status
BAN 1 599 18.00 32.00 — —_— Incosplete
RAN 2 599 18.00 32.00 I — Incoxplete




Input/Croppxng operations during the 1 _year of planting -1

Pln. Blk Preplanting operations Irrigation Fertilizer

Name No {1t./year)

BAN 1 DAI,CCA 1825 DAP,URE,MRP, MOP

BAN 2 DAP, FAR DAI,CCA 1820 DAP, URE.HRP MOP, CAN

e v R o U o ke P B M S S S . A O e i A AR i S N N A e A8 A P N R S D e s T A e e

Pln. Blk Manuring Pruning
Name No.

BAN 1 FAR,CPI,HPL Yesn
BAN 2 FAR,CPI,HPL Yes

Input/Cropping operations during the 1 year of planting - III

Pln. Blk Weeding Amelioratlve treatment
Name No.
BAN 1
BAN 2

Pln. Bik Intercrop Plant protection

BAN 1 COW,CHI
BAN 2 CHI,COW
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Plantation Name : GANDARVAKOTTAI ( GKT )

State : TAMILNADU
District + PUDUKOTTAI

Total Exte?t : 48.59 ha

ey o o ot e g o o R o o i . P il o W i A L . S o i o T S o b iy e ey ok ARG o S D e A e e S e

Pln. Blk Extent Spacing Date of Age at Survival  Stocking
Name No., planting counting

{ha) (mxm} {year) (%) {trees/ha)
GKT 1 8.34 2.70 x 1.50 01/01/95 2.34 100.00 2468
GKT 2 7.15 2.70 x 1.50 18/01/95 2.30 99.54 2461
GKT 3 6.42 2.10 x 1.50 28/01/95 2.27 99.97 2467
GXT 4 6.11 2.70 x 1.50 25/03/95 2.12 99.94 2448
GKT 5 6.28 2.70 x 1.50 29/01/95 2.28 100.00 2370
GXT 6 6.22 2.70 x 1.50 21/02/95 2.21 100.00 2375
GKT 7 4.00 2.70 % *.50 11/04/95 2.09 100.00 2470
GKT 8 4.07 3.00 x 1.50 21/01/96 1.31 94.96 2106

L ok 4}k W o A o i o kBl o e o e Tt gt il ey M S S U e W g S o S Y i o i g ol et Rl P W

e - . o} i A AR e o e Y o -

PIn. Blk Age at Crop cv AlMAL) E(MAL} Inc.over
Name No. measu., ht. in ht. of ht. of ht. control
(year) {a} {%) {m) {m} {%)
GKT 1 2.16 6.2 15 2.86 2.01 38.27
GKT 2 2.12 5.6 18 2.66 2.01 28.33
GKT 3 2.09 5.0 24 2.40 2.07 16.22
GKT 4 1.94 5.0 19 2.59 2.01 25.34
GKT 5 2.09 5.1 17 2.47 2.07 19.26
GKT 6 2.02 5.4 14 2.67 2.07 28.91
GKT 7 1.89 4.5 22 2.38 2.07 15.02
GXT 8 1.11 2.5 44 2.30 2.07 11.30

T P, T T T " T " T — . T ke e AL e e g e A Ty el L S

A{ral) - Actual mean annual increment
E(MAI) = Expected mean annual increment

Growth attributes - III

L o e = e o T e e b R ko R i A gy i e e e 8 e L L A

Pin. B8lk Crop Bazal Crown Crown overlapping
Name No. dia. aresa dia. .

{cm) {sgq.m/ha}l {m) Between row Vithin row
____________________________________________________________________________ -
GKT 1 5.4 5,71 0.80 No No
GKT 2 5.0 4,98 0.41 No No
GKT 3 4.7 4.42 .44 No Na
GKT 4 4.8 4,50 0.44 No No
GKT 8 5.0 4,67 0.46 No No
GKT 8 5.2 5.10 0.49 No No
GKT 1 4.4 3.90 0.35 No No
GKT 8 3.1 1.68 0.18 Na Nao



Health and phenclogy
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Pin. BIk Pest Disease Mech, Forking  Flower Fruit Foliage
Name No. (%) (%) (%} {%) (%) (%} (%}
CKT 1 21.76 0.00 0.00 0.00 0.00 0.00  100.00
GKT 2 14.18 0.00 0.00 0.00 0.00 0.00 100.00
GKT 3 6.76 0.00 0.00 0.00 0.00 0.00 100.00
GKT 4 9.63 0.00 0.00 0.00 0.00 0.00 100.00
GKT 5 5.52 0.00 0.00 0.00 0.00 0.00  100.00
GKT 6 12.85 0.00 0.00 0.00 0.00 0.00 100.00
GKT 7 33.14 0.00 0.00 0.00 0.00 0.00 100.00
GKT 8 32.02 0.00 0.00 0.00 0.00 0.00 100.00
Soil attributes ~ [

Pln. Blk Texture BD pH oc N P K
Name No. (g/cc) {x) ({(kg/ha} (ke/ha} (kg/ha]
GET 1 S5LD 09.00 5.10 0.15 291,46 22.23 98.80
GKT 2 510 0.400 4.70 0.25 276.64 29,64 207.48
GKT 3 SLO 0.00 4,30 0.28 275.64 22,23 79.04
GKT 4 SLO 0.00 4.70 0.22 234.65 29.64 9B.80
GKT & 5L9 0.00 5.10 0.22 261.82 14,82 88.22
GKT 6 8LO .00 5.00 g.28 261.82 27.17 207,48
GKT 7 SLO 0.00 4.70 0.28 261.82 14.82 79.04
GKT 8 SLO 0.00 4.60 0.28 276.64 24.70 88,82
Soil attributes - II

Pln. Blk Ca Mg In Fe Cu Mn
Name No.  {kg/ha) (kg/ha} (ppo) {ppm) {ppm) {ppu}
GKT 1 397.87 318.863 0.18 2.42 0.87 i8.04
GKT 2 177.84 79.04 0.23 2.66 0.77 23.22
QKT 3 177.84 75.04 0.18 1.31 0.81 11.32
GKT 4 308.7 160,55 g.17 1.54 0.68 11.54
GKT 5 486.59 54.24 0.24 2.4 0.83 15.14
GKT 6 222,30 185.25 0.28 2.74 0.78 23.40
GKT 7 308.75 212.42 0.18 1.07 0.83 3.00
GKT 8 397.87 54.24 0.29 2.92 0.77 26,50
Weather Details

Pin. BIK Tot.Rain Min.Temp. Max.Temp., Min.RH Max.RH Data

Name No. f{mm)  (Deg. Cel} (Deg. Cel} (%) (%) Status

GKT 1 0 — -— — — incomplete
GKT 2 9 30.00 32.00 30.00 68.00 Incomplete
GKT 3 9 30.00 32.00 30.00 68.00 Incomplete
GRT 4 9 30.00 37.00 24.00 68.00 Incomplete
GKT 5 9 30.00 32.00 30.00 68.00 Incomplete
GKT 6 9 30.00 37.00 30.00 68.00 Incomplete
GRT 7 38 30.00 37.00 24.00 68.00 Incomplete
GRT 8 1177 27.00 38.00 24.00 92.00 Incomplete




Input/Cropping operaticns during the 1 year of planting - I

Pln. Blk Preplanting operations Irrigation Yertilizer

Name No {it./year}

GKT 1/ 2912 URE,MRP,MOP
GKT 2 2912 URE,HRP,HOP
GKT 3 2812 URE,HRP,MOP
GKT 4 2920 URE, 4RP, MOP
GKT 5 2612 URE ,HRP,MOP
GKT 6 2912 YRE.HEP,MOP
GKT 7 2920 URE,MRP,HOP
GKT 8 2920

Input/Cropping operations during the 1 year of planting - II

e e . T o o . o b e g A T o M B PPV A S = A TV i S e (o mp o e o e A O G T e o B e e

Pln. Blk Manuring Pruning
Name No.

GKT 1 FYM Modarate
GKT 2 SOM Moderate
GKT 3 SOM Hoderate
GKT 4 S0OM Hoderate
GKT 5 SOM Moderate
GKT 6 SOM HModerate
GKT 7 NCaA Hoderate
GKT 8 SOM,FYM Moderate
Input/Cropping cperations during the 1 year of planting - III
Pln. Blk Weeding Ameliorative treatment
Name No.

GKT i Manual LIM

GKT 2 Manual LIM

GXT 3 Manual LI

GKT 4 Manual LIM

GKT 5 Manual LIM

GHKT B Manual LIM

GKT 7 Manual LIM

GKT 8 Manual

Input/Cropping operaticna during the 1 year of planting - IV
Pln. Blk Intercrop Plant protection
Name No.

GKT 1 QHE

GKT 2 GHE

GKT 3

GKT 4

GKT 3

GET 6

GKT 7T

GKT 8 GHE
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Plantation Name 1 KALAKAD ( KAL )

State : TAMIL NADU

Digtrict ¢ MANNAR TIRUMALAI NAICKER

Total Extent : 47.15 ha

__-_____-7 __________________________________________________________ ————————

Growth attributes - I

e o T o T S . ] = T T T, e T o = Sy i B R T e e o S e

Fln. Blk Extent Spacing Date of Age at Survival Stocking
Name No. planting counting

(ha) { mxm } (year) {%) {trees/ha)
KAL 1 5.48 2.50 x 1.80 14/10/95 1.13 100.00 2223
KAL 2 8.51 2.50 = 1.80 25/10/956 1.10G 100.00 2224
EaL 3 5.99 2,70 x 1.66 02/11/95 1.08 100.00 2222
KAL 4 5.77 2.70 x 1.66 15711795 1.04 100.00 2224
KAL 5 3.40 2.70 x 1.66 02/12/95 1.00 100.00 2223
KAL 6 8.18 2.70 X 1.66 05/01/96 0.30 100.00 2224
KAL 7 4.73 2.70 x 1.66 08/02/98 0.31 100.00 2224
KAL 8 5.09 2.70 x 1.66 16/02/98 0.79 100.00 2222

et sy el e e e e ok L B e e iy g e e e Bty o

Growth attributes -~ I1

_____________________________________________________________ o —— s e~ i n

Pln. Blk Age at Crop cv A(MAT) ‘E{MAI) Inc.over
Name No. measu. ht. in ht, of ht. of ht. control
{year) (m) (%) {m) (m) (%)
KAL 1 1.38 5.0 7 3.62 2.07 74.84
KAL 2 1.19 3.5 31 2.61 2.07 25.91
KAL 3 1.16 3.8 21 3.33 2.07 60.66
KAL 4 1.13 3.1 32 2.14 2.07 32.3%9
KAL 5 1.08 3.6 24 2.06 2.07 38.27
KAL 6 1.17 3.1 21 2.66 2.07 28.43
KAL 7 0.90 2.2 23 2.55 2,07 23.12
KAL 8 0.87 3.8 o 4.15 2.07 100.51

et —_— o o o kAR o i A Y e e e o R P PR ok SR e S . e i

A(MAT) - Actual mean annual increment
E(MAI} - Expected mean annual Increment

Growth attributes - III

- L " = o T - T = . T =iy 7y = B o o e e o e o e . e T o e A ek U o L R S

Pln. Blk Crap Basal Crown Crown overlapping
Name No. dia. area dia. ;
{cm) {sq.m/ha} {m) Batween row Within row

KAL 1 5.0 4.51 0.42 No NO
KAL 2 3.7 2.47 0.80 No NO
KAL 3 4.2 3.11 0.42 NO NO
KAL 4 3.6 2.39 0.41 Mo No
KAL 5 3.8 2.59 0.46 NO NO
KAL 6 3.3 1.96 0.49 Mo NO
KAL 7 2.4 1.05 0.41 Mo NO
KAL 8 3.8 2.57 0.50 Ho NO

kA e by g e e A e o e W e ol o S . P L T B e A W oy P e b e ol A U Sk T T



Health and phenclogy
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PIn. Blk Pest Disease Mech. Forking  Flower Fruit Foliage
Name No. (%) {%) {%) (%) (%) (%) {%)
KAL 1 0.00 0.00 0.00 0.00 0.00 0.00 100.00
KAL 2 0.00 0.00 0.00 0.G¢ 0.00 0.00 100.00
KAL 3 0.00 0.00 0.00 0.00 0.00 0.00 100.00
KAL 4 0.00 0.00 0.00 0.00 0.00 0.00 100.00
KAL 5 0.00 0.00 0.00 0.00 0.00 0.00  100.00
KAL 6 0.00 0.00 Q.00 0.00 0.00 0.00 100.00
KAL 7 0.00 0.00 0.00 0.00 0.00 0.00 100.00
KAL 8 0.00 0.00 0.00 0.c8 0.00 0.00 100.00
Soil attributes - 1

Pln. Blk Texture BD pH oc N P K
Name No, {g/cc) {%) ({ke/ha} (kg/ha} (kg/ha)
KAL 1 0.00 6.30 0,10 255.64 2.47 237.12
KAL 2 0.00 6.30 3.06 213.65 3,70 148.20
KAL 3 0.00¢ §.50 0.12 200.07 4,94 BB. 22
KaAL 4 0.G0 6,60 0.11 221.086 7.41 108.68
KAL 3 0.00 6.90 0.11 172.99 2,47 108.68
KAL 6 0.00 6.40 J.25 249.47 2,47 172.90
KAL 7 0.00 5.40 0.21 2683.05 8,17 212,42
RAL 8 0.00 6.80 0.19 228,47 2.47 153.14
So0il attributes - II

Plpn. Blk Ca Mg In Fe Cu Mn
Name No.  (kg/ha) {kg/ha} (ppm} {ppm) (ppm) {ppm)
KAL 1 464.38% 306,28 0.80 0.00 0.00 0.Q0
KAL 2 397.467 251,54 9.00 0.00 0.00 .00
KAL 3 221.08 65.45 0.00 3.00 0.00 Q.00
KAL 4 518.05 158.08 0.00 0.00 0.00 .00
KAL ] 333.45 211.18 0.00 0.00 .00 0.00
KAL 6 842,27 145.73 0.00 0.00 0.00 0.00
KAL 7 597.74 212.42 0.00 0.00 Q.00 0.00
KAL 8 897.88 211.18 04.00 0.00 9.00 ¢.00
Weather Details

Pln. Blk Tot.Rain Min.Temp. Hax, Temp. Min.RH Max.RH Data

Name No. {mm) {Deg. Cel) {Deg. Celj 53] (%) Statusg

EAL 1 162 0,00 37.00 .00 —— Incomplete
KAL 2 162 0.00 37.00 $.00 -—- Incomplete
KAL 3 284 0.00 a7.00 0.00 —_— incomplete
HAL 4 294 0.00 37.00 3.00 -— Incompiete
KAL 5 506 0.00 37.0a0 4,00 50.00 Incomplete
KAL 6 506 0.00 37.00 0.00 5B.00 Incomplete
KAL 7 506 8.480 37.60 3.C0 58,00 Incomplete
KAL 8 5086 .00 37.00 0.380 58.60 Incomplite




Input/Cropping operations during the 1 year aof planting - I

PIn. BIKk Preplanting operations Irrigation Fertilizer
Name No {1t /yvear)

KAL 1 2920 URE,35P,HGP
KAL 2 2920 URE,8S5P,MOP
KAL 3 2920 URE,339,MOP
KAL 4 2920 URE,3538P,H40P
KAL 5 2912 URE,3S3P,H0P
KAL 6 2640 URE,38P ,MGOP
KAL | 2368 URE,S3P,MOP
KAL 8 NCA 2304 URE,S8P,HOP
Input/Cropping operations during the 1 year of planting - II
Pln. Blk Manuring Pruning
Name No.

KAL 1 NCA,SOM. Moderate
KAL 2 NCA,S0M Moderate
KAL 3 NCA,SOM,FYM Moderate
KAL 4 NCA,SOM,¥FYH Moderats
KAL 5 NCA,SOM,FYM Moderate
KAL 6 NCA Moderate
KAL 7 FYM,NCA Moderate
KAL 8 SOM,FYM } Moderate
Input/Cropping operations during the 1 year of planting - III
Pln. Blk Weeding Ameliorative treatment
Name No.

KAL 1 Mechanical

KAL 2 Mechanical

KAL 3 Mechanical

KAL 4 Mechanical

KAL 5 Mechanical

KAL 6 Mechanical

KAL 7 Mechanical

KAL 8 Mechanical

Input/Cropping operations during the 1 year of planting - IV
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Pln. Blk Intercrop Plant protection
Name No.
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Plantation Name : KANAVAIPATTY ( KaAN }

State : TAMILNADU
Distriet : THENI
Total Extent + 32.75 ha
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Pln., Blk Extent Spacing Date of
Nawe NO. planting
{ha) (mxm)
KAN 1 1.27 2.70 x 1.66 09/10/95
KAN 2 5.9 2.70 x 1.66 29/05/96
KAN 3 4.80 2.70 x 1.66 11/10/95
KAN 4 5.85 2.70 x 1.66 16/12/95
KAN 5 6.15 2.70 x 1,68 07/06/96
KAN 6 5.60 2.70 x 1.66  13/11/95
KAN 7 3.12 2.70 x 1.66 07/12/95
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Pln. Blk Age at Crop cv
Name No. measy . ht. in ht,
{year) (m) (%)
KAN 1 1.39 4.4 31
KAN 2 0.76 2.0 33
KAN 3 1.39 3.3 48
KAN 4 1.21 2.0 67
KAN 5 0.73 1.2 68
KAN 6 1.30 3.4 36
KAN T 1.23 3.5 35

o R o A e " 1 o 18 o R o A o A e R e S Y T T Y o B o S i . T W W o sl e ey e e A W e

A(MAI} - Actual mean anpual increment
E{MAI) - Expected mean annual increment

Growth attributes - III
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Pln. Blk Crop Basal Crown
Name No. dia. ares dia,
(emj {sq.m/ha) (m)
KAN | 4.3 3.08 0.00
KAN 2 2.2 0.83 0.00
KAN 3 3.5 1.85 0.00
KAN 4 2.3 0.93 0.00
KAN 5 1.5 0.43 0.00
KAN 6 3.7 2.47 0.00
KAN 1 3.9 2.68 0.00

Age it Survival  Stocking
counting
[year} (%) (tr=ea/hna)
1.50 92.59 2086
0.395 96.83 2046
1.55 100. 00 1835
1.27 100.00 2222
0.32 100.00 2220
1.38 100.00 2250
1.32 100.00 2250
A{HMAT) E(MAT} Inc.over
of ht. of ht. control
(m} {m) (%X}
3.22 2.07 55.40
2.58 2.07 29.49
2.38 2.07 15.07
1.70 2.07 -17.97
1,84 2.07 -20.77
2.56 2.07 28.33
2.39 2.07 39.67
Crown overlapping
Between raow Within row
No No
NO No
No No
No No
No No
No No
No No
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Health .and phenology

Pin. BIk Pest Disease Mechi Forzing  Flower Fruit Foliage
Name No. @) {x) = {x: (%) ix) %)
KAN 1 0.00 0.00 0. 08 0.00 0.00 0.00  100.00
KAN 2 0.00 0.00 0n.0e 0.00 0.00 0.00  100.00
KAN 3 0.00 0.00 €. 0.00 0.00 0.00 100.00
KAN 4 0.00 0.00 .08 0.00 0.00 0.00 100.00
KAN 5 0.00 0.00 .. 0.00 0.00 0.00 100.00
KAN 6 0.00 0.00 Q.o 0.00 0.00 0.00  100.00
KAN 7 0.00 0.00 Q.08 0.00 0.0 0.00  100.00
Soil attributes - |

Pin. Blk Texture BD i oC N P K
Name No. (g/ce) (X) (kg/ha) (kg/ha} (kg/ha)
KAN 1 0.00  8.40 041 387.79 988 42484
KAN 2 0.00 8.20 0.21 442.13 24.70 582,492
Ay 3 0.0 g8.00 G.14 330.98 9.88 207.48
EAN 4 0.0 6-90 0.17 400.14 494 296.40
KAN 5 ¢.axo T.20 0.21 345.80 4.94 296.40
K ANG®G 0.a0 8.60 0.12 414.96 7.41 345.80
EAN 7 6.amn 2.00 0.24 414.96 7.41 345.80
Soil attributes - 11

Pla. BIk €a Mg o Fe Cu Mp
Name No.  (kg/hd} (kg/ha) Gr=) (pp=} (ppm} {ppm}
KAN 1 2257.58 810.09 1.04 2.80 3.48 19.32
KAN 2 11065.60 531.05 .55 2.58 2.12 14.62
KAN 3 1284.40 54.34 §.35 4.45 1.57 13.62
FAN 4 1195.48 160.55 .4l 11.64 1.66 23.36
KAN 5 1151.02 318.83 £.5 13.30 1.84 20.42
KAN 6 1459.77 424.84 L2 5.28 0.94 16.56
FAN 7 1904.37 790.40 £ 72 5.30 0,33 15.00
Weather Details B

Plo, Blk Tot.Rain Mip.Temp. Mmnx.Temp. Min.RH Max, RH Data
Name No. {mm} (Deg. Cel) (Deng. Dnd) {x) (%) status
EAN 1 476 0.@® A0 0.00 98.00 Incomplete
KAN 2 308 " 0.00 B8.00 0.00 82.00 Incomplete
EAN 3 475 0.0 40.0 0.00 98.00 Incomplete
EAN 4 493 0.00 40.3 0.00 98.00 Incomplete
KAN 5 287 0.00 —_— 0.00 8.0 Incomplete
KAK 6 493 0.00 4008 0.00 98.00 Incomplete
KAN 7 493 0@ A0 0.00 48,00 Incomplete




Input/Cropping operations during the

- -

Pin. Blk Preplanting operations

1 year of planting - 1

Irrigation Fertilizer

Name No (lt./year)

EAN 1 1352 COM,URE

KAN 2 1354 URE, SSP, MOP-.
KAN 3 1450 URE, SEP, MOP
EAN 4 524 URE

KAN 5 FYM 588 FAC

KAN 6 0

K ANZY 0

Input/Cropping operaticns during the

1 year of planting - II

EEEEEEE

Pln. Blk Manuring
Name

Pruning
No. -
1 SOM,FYM Moderate
2 FYM Noderats
3 FYM Moderate
4 FYM Modarate
5 FYM Moderate
] No
T No

Input/Cropping operaticns during the

1 year of planting - III

-

Pln. Blk Weeding Amsliaorative treatment
Name No.

EAN 1 Strip,Manual

EAN 2 Manual,Chemical

EAN 3 Manual

KAN 4 Manual

EAN & Manual,Chenical

KAN 8

KAR 7

Input/Cropping operstions during the 1 year of planting - IV

-

——

Pln. Blk Intercrop

Name

No.

Plant protaction

——

EAN
EAN
EAN
EAN
EAN
KAN
KAN
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Plantation Name

-

EARUTHAPILLAIYUR { KPK )

Btate ; TAMILNADU
District 1 TIRUNELVELI
Total Extent £ 33.89% ha
Growth attributes - I
Pln. Blk Extent Spacing ‘Date of Age at Survival Stocking
Name No. planting counting
(ha) {mxm} {(year} (%) (trees/ha)
KPR 1 5.74 2.50 x 1,30 16/11/94 2.70 49.77 apss
EPR 2 5.72 2.50 x 1.3¢ 09/04/85 2.22 9%.80 2064
KPR 3 T.73 2,50 x 1.30 27/04/95 2.1% 98,37 3025
KPR 4 B.76 2.50 x 1.30 10/02/95 2.38 9%.50 3087
KPR 5 7.03 2,50 x 1.30 237087856 1.85 98.57 3062
EPR a 1.91 2.50 x 1.30 03/05/96 1.18 98.986 2686
Growth attributes - II
Pln. Blk Age at Crop cv A(MAIL) E{MAX) Inc.over
Name No. mEeaABU. ht. in ht. of ht. of ht. control
{year) {m) (X) {m) (m) (%)
KPR 1 2.62 6.0 13 1.93 2.07 -8.84
KPR 2 2.23 8.0 18 2.25 2.07 R.B0
KPR 3 2.18 4,1 24 1,91 2.07 . ~-7.80
K.PR' ‘ 2-39 ‘as 18 1.93 2-07 -‘3-49
EPR 5 1.88 3.4 28 1.87 2.07 -5.68
EPR 8 1.16 2.5 27 2.17 2.07 5.13
A{HAI) - Actual mean aanual increment
E{MAI} ~ Expectsd mean annual increment
Growth attributes ~ III
Plo. Blk Crop Banal Crown Crown averlapping
Name No. dia. ares dia,
{cm) {sq.m/ha) (m) Betwean row Within row
KPR 1 5.1 6.36 1.89 No Yas
KPR 2 4.9 5.81 1.72 No . Yan
KPR 3 4,1 4.16 1.53 Neo Yen
EPR 4 4.8 §.21 1.87 No Yes
KPR 5 4.0 3.82 1.18 No No
KPR -] 2.5 1.37 0.90 No Ne

-



Health and phenclogy

Pln. Blk Pest  Disease Mech. Forking Flower  Fruit  Foliage
Name No. (%) (%) (%) (%} (x) (x} (%)
KPR 1 000  0.00 0.00 0.00 0.00  0.00 100.00
KPR 2 0.00 0.00 0.00 0.00 0.00 0.00 100.00
KFR 3 0.00 0.00 0.00 0.00 0.00 0.00 100.00
KFR 4 0.00 0.00 0.00 0.00 0.00 0.00 100.00
KPR 5 0.00 0.00 0.00 0.00 0.00 0.00 100.00
EPR 6 0.00 0.00 0.00 0.00 0.00 0.00 100.00
Soil attributes - |

Pin. Blk Texture BD pH 0c N P R
Kame NO. {g/cc) (X) {(kg/ha) (kg/ha) (kg/ha)
KFR 1 CLG 0.00 6.30 0.26 330.98 7.41 98.80
KPR 2 CLO 0.00 6.60 0.16 318.63 0.00 138.32
KFR 3 CLO 0.00 6.00 0.22 345.80 12.35 118.56
KPR 4 CLO 0.00 6.40 0.22 330.98 4.94 276.64
KFR 5 m 0.00 6.20 g.22 318.63 7.41 276.64
KPR € CLD 0.00 6.80 0.13 360.62 2.47 207.18
80il attributes - II

Pln. Blk Ca Mg In Fe Cu Mn
Name No. (kg/ha) |,  (kg/ha) (ppm) (rpa) {ppm) {ppa)
EPE . 1 1768.52 264.29 0.56 11.12 0.48 26.70
KFE 2 706.42 293.93 0.67 11.06 0.48 23.94
KFR 3 726.18 452.01 0.56 12.72 0.65 30.80
EFR 4 928.12 558.22 0.39 13.30 0.76 31.96
EFR 5 839.80 345.80 0.22 8.42 0.52 20.38
EPR 6 706.42 397.67 0.30 T.52 0.40 18.74
Weather Details

PIn. Blk Tot.Rain Min.Temp. Max.Temp. Min.RH Max.RH Dala
Kame No.  (mm) (Deg. Cel) (Deg. Cel) (%) (x) status
KFR 1 0 — —_— — — Incomplete
KPR 2 0 -— — — — Incomplete
m 3 0 — — — — Incomplete
KFR 4 0 - — —— — Incomplete
KPR 5 0 — -— —_— — Incomplete
KFR 8 35 " 0,00 44.00 35.00 92.00 Incomplete




Input/Cropping operations during the

1 year of planting - I

Pln, Blk Preplanting operations

Irrigation Fertilizer

Name No (lt./year)

EPR 1 1458 ~
KPR 2 1460

EPR 3 1460

KPR 4 . 1466

KPR 5 14890

KPR 8 872

Input/Cropping operations during the

1 year of planting - II

Pln. Blk Manuring Pruning
Name XNo.

KPR 1 No

KPR 2 No

KPR 3 CP1 No

KPR 4 CPI No

KPR 8 No

KPR 8 CPI1,.FYM No

Input/Cropping operations during the

1 year of planting - III

Pin. Blk Weeding
Name No.

Ameliorative tresatment

KPR 1
KPR 2
KPR 3
KPR 4
EPR 5

6

KFR Mechanical

Input/Cropping operations during the

1 year of planting ~ IV

Pln. Blk Intercrop -

Name Ko,

KPR
KPR
KPR
KPR
KPR
KPR

@ARNWONR

- ——— y———

Plant protection




Plantation Name
State

KURUPAM

H (KEJE)
: ANDHRA PRADESH

District VIJAYANAGAARAM
Total Extent 62.88 ha -
” .

Growth attributes - I

- -

Pln. Blk Extant Spacing Date aof Age at Survival Stocking
Name No. planting counting
{ha} {mxm) (year) (%) {tress/ha}
KUR 1 10.53 2.70 x 1.50 30/08/85 0.60 100.00 1722
KUR 2 8.77 2.70 x 1.50 28/09/96 0.42 100.00 1173
BUR 3 13.67 2.70 x 1.60 06/09/96 0.50 100.00 2264
EUR A g.37 2.70 x 1.50 20/09/96 0.46 100.00 2246
EUR 5 8.68 2.70 x 1.60 23/08/95 0.38 100.00 1932
RUR 8 12.86 2.70 x 1.60 22/09/96 0.41 100.00 1270
Growth attributes - II
Pln. Bik Age at Crop cv A(MAI) E{MAI) Inc.over
Name No. neasu. ht. in ht, of ht. af ht. centrol
{year) (m) {(x) (m)} {m) (%)
KUR i 1.43 4.9 12 3.42 2.07 66.10
EUR - 2 1.36 5.9 7 4.33 2.07 109.16
B URS3 1.43 6.3 16 3.71 2.07 78.28
EUR 4 1.37 4.8 17 3.36 2.07 61.82
KUR & 1.45 5.1 9 3.57 2.07 72.68
EUR 8 1.46 6.3 13 3.67 2.07 77.08
A(MAI) - Actual man annual increment
B(MAI} ~ Expectad man annual increment
Growth attributes - III
Pln., Blk Crop Basal Crown “Crown overlapping
Nams No. dia. ares dia.
({cm} {sq.m/ha)} {m) Batween row ¥ithin row
EUR 1 4.5 2.81 0.00 Ho No
EUR 2 6.5 "2.82 c.00 No Ne
KUR 3 4.9 4,38 0.00 No Na
XUR 4 4.9 4.30 G.00 Ro No
EUR B 4.7 3.44 0.00 No No
EUR 8 4.8 2.35 .00 No No

]
1
]



Health and phenology

Pln. Blk Pest Disease Mech Forking Flower Fruit Foliage
Name No. (%) (%) (%) (%) {%) (%} (%)
KLR 1 0.006 0.00 0.40 0.00 0.00 0.60 100.00
KUR 2 0.00 0.00 0.00 0.00 0.00 0.00 104.60
KUR 3 0.00 0.00 0.00 0.00 0.00 4.00 100.0D
KUR 4 0.00 0.00 0.00 0.00 Q.00 0,00 100.G0
KUR 5 0.00 0.00 0.00 0.00 0.00 0.0¢ 100.00
KUR 5 0.00 6.C0 0.00 0.00 0.00 0.00 1060.00
Soil attributes - I

Pin. Blk Texture BD pH ac N P K
Name No. {g/cc) (% {kg/ha) {kg/ha} (kg/ha)
XUR 1 0.00 §.10. D.22 261,82 2.47 128.44
EUR 2 .00 5.80 0.25 234.65 7.41 118,56
KUR 3 0.00 5.60 0.22 20.74 2.47  118.%I86
KUR 4 8.00 7.10 0.40  318.63 2.4T 286.52
KUR 5 0.00 5.80 0.22 261,82 2.47 167.3%6
RUR 6 0.00 6.00 4.31 380.8B2 7.41  177.84
S0il attributes - II

Pln. Blk Ca Mg in Fe Cu Mn
Name No.  (kg/ha) (kg/ha) {ppm) {ppm) {ppa) {ppm)
KUR 1 1328.8§8 291.46 0.00 0.00 0.00 0.00
KUR 2 531.05 266.78 0.0a 06.00 .00 0.00
KUR 3 664.43 79.04 0.00 ¢.00 £.00 0.00
KUR 4 664.43 318.63 0.00 0,00 0.00 0,00
KUR 5 664.43 345,80 0.00 Q.00 9.00 0.00
KUR 68 1017.64 424.84 0.00 0.00 0.00 0.0D
Weather Details

Pln. Blk Tot.Rain Min.Tenp. Max,Temp. Min.RH Max.RH Data

Name No. (mm} {Deg. Cel) {Dleg. Cel) (x) (%} Status

KUR 1 752 0.00 30.00 0.00 —— Incemplete
KUR 2 862 .00 30.00 0.00 —— Incosplete
EUR 3 862 Q.00 30.00 0.00 —— Incompiete
KUR 4 862 Q.00 30.00 4.00 - Incosplete
KUR 5 752 0.00 30.00 0.00 -— Incomplete
KUR 2] 752 0.00 30.00 3.00 — Incomplete




Input/Cropping operations during the

1 yenr of planting - I

Pln. Blk Preplanting operaticns Irrigation Fertilizer
Name No {l1t./year)}

KUR J 1 WAT,SOM,LIM 416 URE, MRP ,MOP
KUR 2 WAT,S50M,LIM 358 URE, MRP ,MOP |
EUR 3 WAT,SOM,LIM 434 URE ,MRP ,MOP -
EUR 4 WAT,LIM: 404 URE, MRP , MOP
EUR 6 WAT,MOP,LIM 130 URE, MRF,MOP
KUR 6 WAT,LIM 182 URE, MRP ,MOP

Input/Cropping operations during the

1 year of planting « II

Pin. Blk Manuring Pruning
Name No. -

KUR 1 SOM No

EUR 2 SOM No

EUR 3 SoM No

KUR & COM No

EUR 8 CON Ko

Input/Cropping oparations during the 1 year of planting ~ IIIX

- —

U T A o s (o o

Pln. Blk Waeding
Name No.

- Axeliorative treatssnt

KUR
EUR
KUR
KUR
EUR
KUR

ot e L3 N

Input/Cropping operations during the

1 year of planting - 1V

"

Pln. Blk Intercrop

Plant protection

Name No.

EUR 1 RAQR,COW,BGR
EUR 2 BGR

KUR 3 GGR,COW,RGR
EUR 4 COW,CHI

EUR 8

KUR 6 RGR,GGR

—— -
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Plantation Name

State
DPistrict

Total Bxtent

SANGAMVALSA

ANDHRA PRADESH

VIJAYANAGARAM
82.15 ha

[T TR T ™Y

( BAN )

"o

Growth attributes - 1

Date of

Pin. Blk Extsnt 8pacing Age at Survival Btocking
Name No. ) planting counting
(ha} {mxm) {year) (%) (trees/ha)
SAN 1 4.70 2.70 x 1.50 19/12/94 1.29 85.74 2087
SAN 2 12.28 2.70 x 1.50 04/09/94 1.58 98.54 £263
SAN 3 12.36 2.70 x 1.60 29/12/94 1.26 87.58 2304
SAN 4 10.78 2.70 x 1.60 27/12/94 1.27 98.88 2448
BAN 6 7.98 2.70 x 1.50 30/L2/94 1.26 99.77 2094
SAN 6 6.75 2.70 x 1.50 11/02/96 1.13 97.88 gals
SAN T 11.48 2.7T0 x 1.850 20/04/86 0.96 98.97 2425
SAN 8 16.82 2.70 x 1.50 13/07/956 0.73 99.97 2140
Growth attributes - II
Pln. Blk Age at Crop cvY A(MAI) E(MAI) Inc.over
Name No. measil. ht. in ht. of ht. of ht. control
{year) (=} (x) {m} (m) (%)
SAN . 1 2.02 7.3 13 2.80 2.07 36.38
B AN 2 2.92 7.8 10 2.10 2.07 30.26
SAN 3 2.60 8.8 11 2.59 2.07 24.98
SAN 4 2.60 6.3 13 2.43 2.07 17.57
SAN 6 2.00 6.4 12 2.48 2.07 19.84
SAN 0 2.44 0.2 13 2.56 2.07 23.03
SAN 7 2.28 5.0 17 2.47 2.07 19.55
S5AN 8 32.08 6.1 20 2.54 2.07 22.79
A{HMAI} = Actual =man annual increment
E({MAI) ~ Expected mean annual incremsnt
Growth attributes - III
Pin. Blk Crop Basal Crown Crown overlapping
Name No. dia. ares disa. .
{cm} {sg.m/ha} (m} Batween row Within row
BAN 1 6.5 T.04 1.01 No No
SAN 2 8.9 B.55 1.08 Ko No
SAN 3 6.0 6.87 0.84 No - Na
BAN 4 8.5 5.98 1.11 No No
SAN 8 5.9 6.74 1.18 Ne Noe
SAN 6 5.7 5.92 0.85 No No
SAN 1 5.0 4.80 1.02 Neo No
SAN a8 ‘08 3.67 1101 No No




Health and phenology

Pin. Blk Pest Disease Mech. Forking  Flower Fruit Foliage
Name NO. (%} (%) (%) (X) (%) (X} {%)
SAN 1 0.00 0.0 0.00 0.00 0.00 0.00 100.00
SAN 2 0.00 0.00 0.00 0.0 0.00 0.00 100.00
8AN 3 0.00 0.00 0.00 0.00 0.00 0.00 100.00
SAN 4 0.00 0.00 0.00 0.0 0. 0.00 100.00
SAN 5 0.00 0.00 0.00 0.0 0.00 0.0 100.00
SAN 6 0.00 0.00 0.00 0.00 0.00 0.00 100.00
SAN 7 0.00 0.00 0.00 0. 0.00 0.00 100.00
8AN 8 0.00 0.00 0.0 0.00 0.00 0.00 100.00
80il attributes = |

Piln. BIk Texture BD pH oc N P K
Nause Ho, {g/cc) (%) (kg/ha) (kg/ha) (kg/hs}
BAN 1 81O 0.00 6.30 0.26 469.30 19.76 167.96
SAN 2 SLo 0.00 5.70 0.19 345.80 22.23  170.43
EM 3 CLo 0.00 5.60 0.26  363.09 12.35 138.32
EM 4 8LO 0.00 5.80 0.25  387.79 3458  113.62
SAN 5 SLo 0.00 5.80 0.21 318.63 19.76 98.80
SAN 6 SLO 0.00 5.50 0.32 375.44 19.76 123.50
SAN 7 3L0 0.00 5.50 0.15 333.45 19.76 83.98
SAN 8 SLO 0.00 5.40 0.29 335.92 17.29 138.32
Soil attributes = II

PIn. Blk Ca Mg In Fe Cu Mn
Name No.  (kg/ha) (kg/ha) {ppmi {ppm} {ppmj (pp=)
SAN 1 884.26 212.12 0.71 11.26 1.26 26.36
SAN 2 197.81 284.05 0.71 12.27 0.84 47.81
SAN 3 1711.71 462.01 0.85 13.99 1.08 55.81
SAN 4 1440.01 412.49 5.88 11.13 0.84 38.31
SAN 5 686.66 306.28 0.62 10.50 0.54 34.83
8AN 6 1128.79 279.11  _ 0.72 11.92 1.12 60.17
SAN 7 797.81 385.32 1.31 16.09 0.80 5.62
SAN 8 812.63 291.46 3.81 13.79 1.01 52.87
Heather Details

oin. Blk Tot.Rain Min.Temp. Max.Temp. Min.RH Max.RH ‘Data
Name No. (mmj (Deg. Cel) (Deg. Cel) (%) (%) Statns
SAN 1 0 — —— — - Incvlplete
SAN 2 0 — — — - Incomplete
Say 3 0 — — — — Incomplete
AN 4 0 —— — —_— - Incompiets
AN - § 0 — —— — — Incomplete
SAN 6 0 16.00 3#A.00 15.00 100.00 Incomplete
SAN 7 38 16.00 33.00 11.00 100.00 Incomplete
2AN ] 291 16.00 42.00 11.00 100.00 Incomplete




Input/Cropplag operations during the 1 year of planting ~ |

Pin. Blk Preplanting operations I1rrigation Fertilizer

Name No {1t./yesar)

8AN 1 3640 vaM ,DSP,MSP,URE,NRP,S8P
BAN 2 3840 VAM,DSP,MSP,URE,MRP

SAN 3 3640 . VAM ,DSP,MEP, URE, MRP
SAN 4 3640 MRP, VAM,DAP,MOP, URR

8AN 5 agG4o MRP,VAM,DAP,MOP,d38P,URE
SAN 6 SEV 3640 DAP,VAM,MOP,MRF,URB

SAN 7 CCA 3650 VAM ,HOP,DAP, URE,MRP

BAN 8 1460 VAN ,DAP,URE,MRP,MOP

Input/Cropping operatione during the 1 year of planting - II

-y 2 e . - -

Pln. Blk Manuring Pruning
Name No.

8AN 1 SOM Severe
BAN 2 SOM Severs
SAN 3 SOM Severs
SAN 4 S0OM Severe
BAN 8 SOM . Savers
8AN & SOM Severe
BAN ki Severe
SAN 8 FAR Severs

Input/Cropping operations during the 1 year of planting - III

Pln. Blk Weeding . Ameliorative treatment
Name No.

BAN 1 Mapual,Mechanical CCA,RFH

SAN 2 Manual CCA,RPH

SAN 3 Manual ,Mechanical CCA

SAN 4 Manual ,Mechanical . CCh

SAN 5 Manual,Mechanical CCA

SAN 6§ Manual,Mechanical CCA

BAN 7 Manual,Mechanical CCA

SAN 8 Manual ,Mechanical CCA

Ipput/Cropping operations during the 1 year of planting - IV

-

Plin. Blk Intercrop . Plant protection
Name No.

8SAN 1 GGR

SAN 2

SAN 3 GGR

SAN 4

SAN 8

SANM 8

SAN 7 GGR

SAN 8 MES,NIQ




Plantation Naze : TBIRUMGORTHY ¢( TIR)

State o TAMILNADY
District T OOIMAATORE
Total Extent : 53.75 ha

/

Growth attributes ~ I

Pln. Blk Extent Bpacing Date of Age at Survival S8tocking
Name No. planting counting
{ha) (mxm) {year) {%) {treas/ha}

TR 1 5.74 3.00 x 1.50 19/1D/98 0.41 100.00 1783
TIR 2 4.84 2.75 x 1.64 27/09/86 Q.47 100.00 . 2485
TIR 3 4.33 2.75 x 1.64 31/07/%6 0.46 100.00 17456
TIR 4 6.54 2.76 x 1.64 07/12/95 1.01 100.00 1977
TIR 5 4.09 2.76 X 1.64 17/10/96 1.02 100.00 1808

| & 3.40 276 x 1.64 16/08/96 0.32 100.00 2072
TIR 7 6.64 3.00 x 1.60 30/10/86 0.11 100.00 1998
TIR 8 6.66 3.00 x 1.60 04/10/98 Q.18 100.00 1987
TIR 11 6.88 3.00 x 1.60 09/11/96 0.08 100.00 1747
TIR 12 6.94 3.00 X 1.50 06/11/96 0.09 100.00 1888
Growth attributes - II
Pln., Blk Age at Crop cv T A(MAI) E{MAIL) Inc.over
Name No., ®easu. ht. in ht. af ht. ’ of ht. control

) (year) (m) %) (m) (m} (%)
TIR 1 0.00 0.0 o 0.00 2.07 &%, &%
TIR 2 0.00 0.0 o 0.00 2.07 £k, 2%
TIR a 0.00 0.0 0 0.00 2.07 IRE, XK
TIR 4 1.23 1.4 61 1.21 2.07 -41,.47
TIR 5 0.00 0.0 0 0.00 2.07 ex, XN
TIR 6 0.00 0.0 0 0.00 g.a7 P
TIR 7 0.00 0.0 0 0.00 2.07 XX, RE
TIR 8 0.00 0.0 0 0.00 2.07 S8E xn
TIR 11 0.00 0.0 0 0.00 2.07 SN
TIR 12 0.00 0.0 0 0.00 8.07 an,

A{MAI) - Actual mear annual increment
E(MAI)} ~ Expected mean annual inorement

Growth attributss - 11X

Pln. Elk Crop Basal Crown Crom overlapping
Name No. dia. area dia.
{cm} {(sq.m/haj (=) Between row Within row

TIR 1 0.0 0.00 0.00 No No
TIE 2 0.0 0.00 0.00 No No
TIR 3 0.0 0.00 0.00 No No
TIR 4 1.8 0.52 0.00 No No
TIR 5 0.0 0.00 0.00 No No
TIR 8 0.0 0.00 0.00 No No
TIR I 0.0 0.00 0.00 No No
:Hs 3 0.0 0.00 0.00 No Ne

11 0.0 0.00 0.00 No No
TIR 12 0.0 0.00 0.00 No No




Health and piseniology

PIn. ik  Peat Disease Hech, facking  Flower Fruit  Foliage
Name NO. (%) (%} (%) (X} X1 (x) (%)
TIR 1 0.00 0.a0 0.0 0.00 0.0 0.00 0.
TIE 2 0.0 0. 0.00 0.00 0.0 0.00 0.0
TIE 3 0.00 0.00 0.00 0.0 0.0 0.00 0.00
TIR 4 00 0.0 0.00 0.0 0. 0@®m 100.00
TIR 5 0.00 0.0 0.00 0.00 0.a0 0.00 0.0
TIE 6 0.0 0.00 0.00 0.00 0.0 0.00 0.0
TIE 7 (0X4)) 0. 0.0 0.0 0.0 0. 0.
TIE 8 0.00 0.00 0.0 0.00 0.00 0. 0.a0
TIE 11 0.0 0.00 0.0 0.00 0.00 0.0 0.0
TIE 12 0.0 0.00 0.0 0.00 0.0 0. 0m®
80il attributes - I

Fln. Blk Texture BD pH ac N P .
Name No. (g/nc) {X) {(kg/ha) (kg/ha} (kg/ha)
TIE 1 34 0.0 7.0 0.13 249.47 24 98.80
TIE 2 8L and CL 0.0 7.10 0.13 222.30 2.47 18.3
1R 3 Clav 0.00 7.80 0.16 222.30 247 326.04
TIE 4 CL— 0. 8.20 0.51 249.47 2.47 701.48
TIE 5 ¢lar and CL 0.0 7.10 0.29 261.82 4.94  464.35
TIR 6 Clar and €1 0.0 7.9 0.22  249.47 247 217.36
*8 7 Clay 0.00 6.70 0.2z 303.E1 0.00 354
TIE 8 cClay 0.0 7.2 0% 249.41 4.94  355.68
TIP. 11 8L 0. 7.80 0B 20.% 247  15B.08
TIP. 12 CL and St 0. 6.8 0.8 291.46 4.HA 128. 44
&il attributes - 1!

Pln. Bik Ca Mg in Fe Cu ¥n
Naxe No. ’ {Xg/ha) {kg/ha) (ppm) (ppn) (ppa} {ppu}
TIE 1 2479.88 391.67 0.2 4.2 06 6.9
T2 2 1328.88 424.84 0.5 451 0.77 11.39
TIE 3  4707.82 1089.27 0.25 1.4 0.4 9.40
TIR 4 4381.78 143.47 0.3 1.8 0.74 9.64
TIE 5 3806.27 503.88 0.30 8.17 ¢.5% 4.8
TIE 6 58%.01 345.80 0.3 5.46 0.51 n.24
TIR 7 265.25 1007.76 0.28 9.83 08 6.06
TIE 8 3141.&4 106210 0.2 16.34 0.21 8.%
TIE 11 2833.09 370.50 0.20 1.37 0.58 7.68
TIE 12 2521.81 209.95 0.6 8.77 0.76 8.12
Weather cstaiis

fln, Bik Tot.Bainm Wiz, Texp, iz, Tv+an, MWin.BH Hax, B4 Data

N wNo. (mm) (Deg. Cel) (Deg. Cel} (%} x) Status
TIE 1 336 23.00 2.0 0.0 —_ Incomplete
TIE 2 1043 23.00 31.00 0.a0 _— [ncoxplate
TIE 3 1066 23.00 3.0 0.00 — facoaplets
TIE 4 1066 23.00 31.00 0. — Incomplete
TIE 5 386 2c.00 29.00 0.® - Incomplete
TIR 6 1066 2.0 3LM 0.J0  — Incomplete
TIE 1 335 23.00 2.0 0.00 —_— Incomplete
TIE 8 3386 2.0 29.00 0.00 - [aeoaplats
TiIP. 11 215 2.0 28,00 0.0 - Incomplete
TIE 12 215 2.0 28.00 0.00 — Incomplete
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Input/Cropping operations during the 1 year of planting - I

Pin. Blk Preplanting operations Irrigation Fertilizer
Name HNo (li./year)

TIR 1 852

TIR 2 940

TIR 3 7 1172

TIR 4 1460 URE , MOP, 38P
TIR 5 860 .
TIR 8 1108 . =
TIR 7 808

TIR 8 912

TIR 11 768

TIR 12 772

Input/Cropping operations during the 1 year of planting - II

Pln. Blk Manuring Pruning
Kame No.

TIR 1 No
TIR 2 CPI,FYM Ko
TIR 3 CPI,FYM No
TIR 4 NCA,FYM.CPI No
TIR 5 CPI,PMA No
TIR 8 No
TIR 7 No
TIR 8 No
TIR 11 FYM,CPI No
TIR 12 FYM,CPI No

o - -

Inbut/Cropping operations during the 1 year of planting - III

Pln. Blk Weeding : Ameliorative treatment
Name No.

TIR 1 Manual,Mechanical

TIR 2 Manual

TIR 3 Manual ,Mechanical

TIR 4 Manual ayp
TIR 5 Manual ’
TIR 6 Manual

TIR 7 Manusal

TIR 8 Manual

TIR 11 Manual -

TIR 12 Manual

Input/Cropping operatione during the 1 year of planting - IV

Pln. Blk Intercrop ' Plant protection
Name No.

— -

TIR LAB
TIR
TIR
TIR
TIR
TIR
TIR
TIR
TIR
TIR

PUM

e
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Plantation Name VITTANERI
State : TAMILNADU
District . SIVAGANGA
Total Extent t 33.49 ha

{ VIT )

Age at Survival Stocking
counting
{year) (%) {trees/ha)
0.81 100.00 1661
0.95 100.00 1764
0.87 100.00 1692
A(MAT) E{MAL} Inc.oaver
of ht. of ht. control
(m}) {m) (%)
3.07 2.07 48.55
3.06 2.07 48.02
2.38 2.01 14.97

Crown overlapping

Between row Within

Pin. Blk Extent Spacing Date of
Name No. planting
{ha) {mxm}
IT i 7.58 3.00 x 1.50 28/09/96
VIT 2 11.53 3.05 x 1.50 19/07/96
IT 3 14.38 3.00 x 1.50 12/08/96
Growth attributes - II
PIn. BlIk Age at crop Ccv
Name No. measu. ht. in ht
{year) {m) (%)
VIT 1 1.2 3.8 26
VIT 2 1.4 4.4 17
VIT 3 1.3 3.3 20
A{MAI) - Actual mean annual increment
E(MAI) = Expected mean annual increment
Growth attributes - III
Pln. Blk Crop Basal Crown
Name No. dia, area dia
(cmij {sg.m/ha} {m}
VIT 1 1.4 0.29 2,32
VIT 2 1.7 0.40 2.93
VIT 3 1.3 0.25 2.88



Health and phenolagy

PIn. Blk Pest Disease Hech. Forking Flower Fruit Foliage
Name No. (%) (%) (%) (%) (%) (%} (%)
VIT 1 0.00 0.00 0.00 0.00 0.00 0.00 100.00
VIT 2 0.00 0.00 0.00 0.00 0.00 0.00 100.00
VIT 3 0.00 0.00 0.00 0.00 0.00 0.00 100.00

Pln. Blk Texture BD pH oC N P K
Name No. (g/cc} (%) {kg/ha) (kg/ha) (kg/ha)
VIT 1 5.0 _—— 7.15 0.20 264.29 18.52 143.26
VIT 2 SLO —— 7.10 0.30 326.04 2.17 148.20
VIT 3 SLO _— 6.28 0.28 294.54 19.14 143.26

Fln. Blk Ca Mg Zn Fe Cu Mn

Name No. {kg/ha) (kg/ha) (ppm} {ppm) (ppm) (ppm)
VIT 1 1793.22 . 227.24 0.52 8.90 1.09 30.18
VIT 2 1151.02 345.80 0.43 4.35 0.45 11.33
VIT 3 885.19 159.93 0.69 10.20 1.46 32.66

o L = " - o AL T . T o R R ot BB o = a e = = = — = — T ——

Pln. Blk Tot.Rain Min.Temp. Max.Temp. Min.RH Max.RH Data
Name No. {mm} {Deg., Cel} (Deg. Cel} (%) (%) Status
VIT 1 439 14,00 43.00 34.00 100.00 Incomplete
VIT 2 358 14.00 43.00 38.00 100.00 Incomplete
VIT 3 371 14.00 43.00 34.00 100.00 Incomplete

. 1 o i . - o T — i _ . o 4 T B o S M o = = = T = 7= = = - — " — —— =



Input/Cropping operations during the 1 year of planting - I

Pln. Blk Pteplanting operations Irrigation Fertilizer
Name No {lt./vear)

VIT 1 FYM,COI 2548 URE, SSP, HOP
Vit 2 FYM,COI 3276 URE, SSP, M0OP
VIT 3 2730 URE, S8P, HOP

e = o o . B o o . T — T = T o o T T i T o T o o o A By T o o . o e i e S

Pln., Blk Manuring Pruning
Name No,

VIT 1 Moderate
VIT 2 Mpderate
vIT 3 No

Pln. Blk Weeding Ameliorative treatment
Name No.

VIT 1 GYP

vVIT 2

VIT 3 GYP

o — — T L T 1 o ok o = B o o S ek e e AR T S v R oy o
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VIT 1 COWw(28/08/96 to 25/11/86) MON,END
VIT 2 COW(1L7/0B/96 to 07/10/986,
17/08/96 to 21/12/96),AG0O(
19/02/97 to 15/05/97) HON ,END
VIT 3 COwW(21/08/86 to 20/11/98}
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Appendix Il Abbreviationsused in summary reports

Ameliorative treatments

CCA - Cdcium Carbonate

GYP - Gypum

LIM - Lime

Fertilisers

CAN - Cdcdium Ammonium Nitrate
COM - Complex fertilizers

DAP - Di-ammonium Phosphate
DSP - DAP spray

FAC - Factamphos

MOP - Muriate of Potash

MRP - Mussourie Rock Phosphate
MSP - MOP spray

SSP - Single Super Phosphate
URE - Urea

VAM - Vedcular Arbuscular Mycorrhiza
Intercrops

AGU - Ash gourd

CHI - Chillies

COow - Cowpea

GHE - Gherkin

GGR - Green gram

GRO - Groundnut

LAB -Lab- Lab

MAI - Maze

MES - Mesta

NIG - Niger

PUM - Pumpkin

RGR - Red gram

TPU - Tephrosia purpurea
WAT - Watermelon

Manuring

CPl - Coair pith

COM - Concentrated Organic Manure

FAR - Farmboon



FYMm - Farm Y ard Manure

HPL - Humus plus

NCA - Neem Cake

PMA - Poultry Manure

SOM - Super Organic Manure

Plant protection

END - Endosulphan

MON - Monocrotophos

Pruning

MSR - Multiple Shoots Remova
RSR - Recessive Shoots Removal

Soil texture classes

Cor CLA - Clay

CL or CLO - Clay Loam
LOA - Loam

Sor SCor SAN - Sandy

SL or SLO - Sandy Loam



