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A STUDY OF CROP HUSBANDRY IN LAKHAOTI COMMAND 

SYNOPSIS 

A study of crop husbandry in Lakhaoti Command was undertaken 

during Kharif season 1991 with the principal objectives. 

-  To record crop husbandry practices under different irrigation 

sources in the command. 

-  To conduct irrigability, drainability and soil climatic 

surveys. 

-  To assess the biomass productivity using weather parameters 

-  To assess the dry matter production potential of the crops, 

and 

-  To analyse the water related yield constraints of the crops in 

the command area. 

Principal crops of the kharif season of the command area were 

maize, sorghum (fodder), Pigeon-Pea (Arhar) and sugarcane. These 

crops were taken for studies, irrigated by four different sources of 

irrigation. The irrigation sources were, government tube wells, 

private tube wells, a combination of government and private tube 

wells, and canals, Three government tube well commands and three 

minor canal commands were selected for studies. 

Soil samplings from six soil profiles, one from each commands 

were taken fro every 30 cm depth upto 1.80 m soil depth to analyse 

the soils physical and chemical properties. Field experiments were 

conducted for studying the hydraulic conductivity, field capacity and 

infiltration characteristics in each commands. Permanent wilting 

point for each command soil was determined in laboutatory, 

subjecting the soil samples for 15 bar pressure with the help of, 

pressure membrane apparatus. On analysis it was found, that sbils, in 

all commands are uniform.  - 



;.. p thorough analysis of soil properties and land features 

reveals that, as per IS standard the command soil belongs to 

Irrigability class A and land irrigability and drainability class I. 

The annual biomass productivity of the area  assessed using 

weather parameters "°-' was. found to be 118.40 t/ha. 

The data {_` monitoring  1 crop husbandry practices were :cauetrr4 

from the plots delineated in each of the commands. Part of 

information was gathered from the farmers interview. Observations 

of crop husbandry practices included recording of sowing methods, 

and dates, land prepartion, seed rate and variety, irrigation 

methods, amount and dates, fertilizer amounts, intercdlture 

operations and plant protection measures. The data reveals that 

crop husbandry practices are identical in the command. Obderva-

tions on growth and development included the determination of dry 

matter production, rooting depth and leaf area development at 

periodical intervals. Water related yield constraint was analysed 

in various crops grown under various water supply conditions. 

coded 

The maximum dry matter production potential; at harvest of 

maize, sorghum and sugarcane were found to be 12G 1 3 ) and 55.87 

t/ha respectively. 

The dry matter production in the government tube well commands 
V"o he 

were foundA low as compared to other commands as the crops faced 

water stress due to inadequate and untimely water supply. The 

present study will help in irrigation planning and improving the 

crop management practices of the command to get indreasej 

agricultural production. 
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CHAPTER - I 

INTRODUCTION 

1.1. GENERAL ; 

Conjw tive use of canal and ground water in Madhya Ganga 

Canal is being planned. Sufficient flow in River Ganga is 

available to irrigate Kharif crops only which can be allocated 

through Madhya Ganga Canal. Prior to the inception of Madhya 
a 

Ganga canal, the area was irrigated byl number of Government and 

private tubewells, the depth of ground water has, gone too low. 

A substantial decrease in the yield of tubewells, and. shortage of 

electrical energy to pump out the ground water aggravated the 

problem of irrigation. Hence, the main objective', of construc-

ting the Ganga canal is to divert the sufficiently available 

rainy season flow to Madhya Ganga canal command to provide the 

Kharif irrigation in the command and to spread the canal water 

to recharge ground water. 

The main objective of irrigation project is to 	optimist. 

use of water and produce the maximum crop without impovershing the 
aid 

productivity of the land., to study the impact of irrigation 

water through Madhya Ganga Canal on Madhya Ganga Command. The 

Wa[eY 	 ^~a~,c~ 	 Management Institute (wAMI) Okhala, 

New Delhi and Water Resources Development Training Centre, Univer-

sity of Roorkee, Roorkee took, a joint Research Project to work on 

Lakhaoti Branch canal command. 

-1- 
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The present work entitled "'A Study of Crop Husbandry in 

Lakhaoti Command was taken up with the following objectives : 

(i) To record crop husbandry practices under different 

irrigation sources. 

(ii) To conduct irrigability drainability and soil climatic 

surveys. 

(iii) To compute ETo, biomass productivity and dry matter productioi 

potential of crops in the area. 
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CHAPTER - 2 

REVIEW OF LITERATURE 

201 ESTIMATION OF REFERENCE EVAPCITRANSPIRATION 

Thornthwaite (1948) assumed that an exponential rela-

tionship existed between mean monthly temperature and mean 

monthly consumptive use. The relationship was based on large 

number of observations&experiments made in the Central and 

Eastern United States. No allowance was made for different 

crops or varying land uses. The formula was orginally develop-

ed for the purpose of rational classification of the broad 

climate patterns of the world. Suitable coefficient 

therefore needs to be developed for realistic estimation of E To. 

Energy balance method of calculating the potential evapo-

transpiration is by knowing the energy available for it on the 

evapotranspiring surface. In the equation of energy balance 

it is difficult to measure the parameter of sensible heat 

transfer from surface to air or from air to surface and also 

the measurement of heat flux due to evaporation and condensa-

tion. Approach of B. io ratio was used to partition the energy 

and to calculate the energy available for potential evapotrans-

piration. (Mishra and Ahmed 1990). 

Oliver (1961) developed a simple formula for estimating 

PET, by corellating average wet bulb depression in °C and 

cyclic (radiation/latitude) factor for a specific latitude. 

- 3 - 
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Penman (1948) proposed an equation for evaporation from 

open water surface based on combination of energy balance and 

sink strength envolving various parameters like slope of sat-

uration vapour pressure VS temperature curve at mean air tem-

perature, saturation rapour pressure of evaporating surface, 

mean air temperature, net radiation, reflection coefficient of 

evaporating surface, Anqots;  value of mean monthly extra terre-

strial radiation, actual and possible hours of bright sunshine, 

Stefan Boltzman constant, saturation vapour pressure and rela-

tive humidity etc. Since the Penman equation estimated the 

evaporation from free water surface this was later modifid 

to provide ETo. 

Blaney criddle equation (1950) involves the calculation 

of consumptive use factor (f) from mean temperature (T) and 

percentage (p) of total annual day light hours occuring during 

the period being considered. An empirically determined consump-

tive use crop coefficient (k) is then applied to establish the 

consumptive water requirements (CU) = K.f = K (p.T/100), 'with 

T in I 'F. (Cu) is defined as the amount of water potentially 

required to meet the evaporative needs of vegetative area so 

that plant production is not limited by lack of water. The 

effect of climate on crop water requirement is, however, insuf-

ficiently defined by temperature and day length. 

-- 	 . 
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crop  water requirement will vary widely between climate 

having similar values of T and p. Consequently the consumptive 

use crop coefficient (K) will need to varry not only with 

the crop but also very much with climatic condition. 

Radiation method of computation ETo is essentially an 

adaptation of Makkink formula (1957), this method is suggested 

for areas  where available climate data include measured air 

temperature and sunshine cloudiness or radiation, but not measured 

wind and humidity. Knowledge of general levels of wind and 

humidity required and these are to be estimated using published 

weather description, extrapolation from nearby area or from 

local sources. The radiation method is more reliable in equa-

torial zones, small islands, or at high altitudes (Iooranbas 

and Pruitt 1977). Evaporation pans provide a measurement of the 

integrated effect of radiation, wind, temperature and humidity on 

evaporation from a specific open surface. In a similar fashion 

the plant responds to the same climatic variables but several 

factors may produce significant difference in loss of water 

Reflection of solar radiation from a surface is only 5%- 8 , 

from most vegetative surfaces 2p - 25 percent. Storage of heat 

within the pan can be appreciable and may cause almost equal 

evaporation during night and day. Most crops transpire only 

during the day time. Also the difference in water losses from 

pans and from crops can be caused by differences in turbulences, 

temperature and humidity of the air immediately above the surfaces. 
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Heat transfer through the sides of the pan, sitting of the pan, 

colour of the pan and pan environrnentmeasures the differeice 

the result. (Ioorenbos and Pruitt, 1977). 

Doorenbos and Pruitt (1977) proposed modified Penman 

Method for estimating reference crop ET. 

2.2. AGR©CLIMATIC CLASSIFICATION 

Koppen (1936) divided the world climate into 5 principal 

groups. 

(1) Tropical itainy climate with sub divisions relating to 

the absence of a dry season or its occurrence in summer 

or winter. 

(2) Dry climate with sub-divisions for semi and step., and 

arid or desert climate. 

(3) Warm temperature rainy climate with sub-division on the 

basis of occurrence of a dry season. 

(4) Cold and snow climate, 

(5) Polar climate. 

Emberger (1955), suggested the delimitation of various 

bioclimates by means of a pluviothermic quotient. 

(Q) defined as Q  
100 P 

- (M-m) MM m3-  

Where, M is the mean temperature of hotest month in  is 

the mean minimum temperature (°C) in the coldest month and (p) is 
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the annual rainfall in mm unlike other classification systems 

Emberger's quotient can not be used by itself to make a 

valid climatic map. 

The main limitation of Kopen's widely used climatic classi 

fication is lack of rational basis, for se'c:lecting temperature an 

precipitation values for different climatic zones. 

Thornthwaite (1949) improved this by introducing the 

water balance concept in his classification. He introduced 

the concept of potential evapotranspiration and devised an 

elaborate method for its computation. Thornthwaite's method 

for determining potential evapotranspiration specifies it as 

an expression of day length as well as of temperature. Hence 

potential evapotranspiration can be used as an index of thernal 

efficiency. It is not merely a growth index but expresses 

growth in term of a water need for growth. 

The book keeping procedure and methods of computing the 

water balance in Thornthwaite's 1948 system was improved 

by Thornthwaite and Mather (1955). In the original book 

keeping procedure it was assumed that the soil mantle has a 

capacity to hold 10 cm of water for purpose of evapotranspira-

tion and whenever the precipitation (P) falls •h t. of the 

water need i.e potential evapotranspiration (PE), the shortage 

can be made good from the stored soil moisture so long as it 

is available when P is in excess of PE the excess will go 
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first to recharge the soil to its field capacity, and surplus 

will be available for runoff. To convert this surplus in to 

run off, a factor of D~2 is used in monthly water balance 

computations. Thornthwaite and Mather (1955) introduced 

revised procedures for the assumption of moisture holding 

capacity of a soil depends on its depth, type and structure. 

Yet another change made in 1955 in the Thornthwaite's 

classification is the climih:b ionfof weighing factor for ari-

dity index in the moisture index formula. The revised moisture 

index of Thornthwaite and Mather (1955) method is Im = 100 E —1, 

The moisture regions according to this revised classification 

are 8:' '' ' 	The change in limits from the 1948 classification 

are affected only for dry climates. 

Hargreaves (1971) defined moisture availability index 

(MAI) as the ratio at the rainfall value expected with 75g' 

probability for the concerned period to the estimated potential 

evapotranspiration Hargreaves (1975) gave the following 

moisture deficit classifications. 

MAI 

0.00 to 0.33 

0.34 to 0.67 

0.68 to I 

I to 1.33 

1.34 

Very deficient 

Moderately deficient 

Somewhat deficient 

Adequate moisture 

8xecessive moisture 
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Krishnan and Multhtar Singh (1968) demarcated soil cli-

matic zones of India by. super-imposing the moisture index 

(P—PE)/PE x 100) and mean air temperature isoplethson a soil 
map of India sowing major soil types. Mean annual potential 

evapotranspiration values (PE) were computed by Thornthwaite's 

method, and P is mean annual precipitation. Values for all 

stations in India and neighbouring countries for which long 

term normals are available were utilised for study. Accordingly 

moisture index scale to classify the region into right zones 

was suggested as follows 

Zone No. Moisture Index Value Moisture belt 

1 <— 80 Extremely dry 

2 —60 to —80 Semi dry 

3. —40 to-60 Dry 

4 — 20 to — 40 Slightly dry 

5 0 to — 20 slightly moist 

6 0 to + b0 Moist 

7 + 50 to+100 Wet 

8 7 100 Extremely wet 
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The  classes in terms of temperature were as follows 

Mean Annual Temperature Temperature Belt 

A 28°C or more Very hot 

B 25°CC or 28°C Hot.  

20°C to 25°C Mild 

100C I, 

 

to 200C Cold 

E 10°c or less Very cold 

In order to facilitate agricultural planning in Indi a 
the National Commission on Agriculture, 1976 (NGA 1976) classi-

fied the agroclimate of the country into five zones ( A to E) 

on the basis, of occurrence and distribution of rainfall in 

different month. during the year, 

2.3. BIOMASS . PROD CTION POTENTIAL : 

De Wit (1965) described a method of total dry matter 

computation for a standard crop. 



2.4. CROP WATER REQUIREMENT 

Procedure for computing crop water requirement is as 

per FAO irrigation and drainage paper 24 ( 1977 Revised) along 

with Technical Series No. 2 (Revised) on a guide for estimating 

irrigation water requirement, by Government of India,Ministry 

of Irrigation, later V'anagement ~t ivision (1984) is followed. 

The computations of ETo,the modified Penman method as des-

cribed in FAO 24 is adopted. Kc values of crops are as per 

FAO Irrigation and drainage paper No. 33, yield response to 

water with improvement of crop stages for local conditions, 

2.5. PRODUCTION POTENTIAL 

FAO irrigation and drainage paper. 33 on .)ield Response 

to water describes two sellected methods for computation of 

production potential different climatic conditions. The 

methods enable quantification of production potential for 

different areas and thereby identify the most suitable area 

for production of a given crop. Computation techniques for 

two methods are given below 

(1) 	An adaptation of the method evaluated by the International 

Institute for Land Reclamation and Improvement (ILR ), 

Wageningen, which is the based on earlier work„by De Wit 

(1965) Bierhuizen Rijtema (1973) Feddes and Kowalic 

(1978) see Slabbers (1978). 
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(2)  The method developed by Kassam (1977) for the Agro-eco- 

logical Zone Project. 

Slabbers (1978) presents the simplified water yield 

relationships which celibrated and tested on extensive 

experimental data covering a wide range of climatic conditions. 

The so-called linear model„ is- found to determine dry matter 

production adequately for alfalfa A, .maize, sorghum and wheat. 

In the agro-ecological zone method, the methodology is 

developed to calculate crop production, which suits on conti-
nental basis. For a given climate, the possible potential yield•

is calculated for standard crop using the concept of IIe-lit_ 
(1965). Using radiation data; for agricultural crops, correction. 

are made for the genetically - controlled growth processes of 

the crop under the given climate. 

2.7. WATER RELATEDtYIELD CONSTRAINT 

Water related yield constraint is determined through 

calculation of actual yield (Ya). The concept of yield res-

ponse factor (Ky ) for stages of crop and for over all period 

is given in Irrigation and Drainage Paper No. 33. The 

method enable to quantify the actual yield if the actual evapo-

transpiration (ETa) are known. 

Two methods are described in Irrigation'. and Drainage 

Paper No. 33 of  . FAO. Concept of soil water depletion fraction 

(p) is used in both methods. In the first method the ETa is 
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computed over the irrigation interval. The G available soil 

water, is computed for two consecutive irrigation intervals and 

ETa is, worked out by the procedure given. In the second method 

the ETa computation is made over monthly. periods. The concept 

of available soil water Index. (ASI) is introduced. The ASI 

indicates the part of the month when the available soil water 

is adequate for meeting full crop water requirements.. A combi-

nation of ASI value, maximum evapotranspiration (ETm) and 

remaining available soil water provides an estimate of the 

mean monthly ETa, 
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CHAPTER .. III 

ME THODOLO G Y 

3.1. DESCRIPTION OF THE AREA ; 

Lakhaoti Branch canal is part of Madhya Ganga .Canal 

off taking from Madhya Ganga brrage on the river Ganga in 

Muzaffarnagar Distt. of Uttar Pradesh. The Lakhaoti Command 

area lies in the three districts, i.e. Bulandshahar, Aligarh 

and Gaziabad of .Uttar Pradesh. The geographical area of the 

command is 210560 ha. The Lakhaoti Command is confined 

between latitude 77045'E to 78°30'E and longitude 27°45'. N 

to 28°445'N, covering a culturable command Area of 1.,93000 ha. 

in doabs of Kali Naxli and Neem Nadi, as shown in Index Map 

(Fig. 1). This area comprises ofto blocks of Bulandshahar 

district and small area of Aligarh and Gaziabad districts of 

U.P. The terrain is gently sloping towards south east. The 

general slope of the tract is 0.037. The area is a part of 

Indo—Gangetic alluvial plain. The area is f ertiler perennial and 
seasonal crops are sown in the area. The main sources of 

irrigation are state Tubewells and Prive Tubewel.ls. The 

Madhya Ganga Canal has been recently introduced for Kharif 

irrigation only. The Lakhaoti Branch canal off takes at 

Km. 82.40 of Madhya Ganga Canal to provide irrigation in the 

area. The micro distribution systems of Lakhaoti Branch Canal 

are under development. 

Identification of Stud r  Plots, 

To study the crop husbandary practices in Lakhaoti Command, 

three Govt. tubewell commands and two canal minors falling under 

—1.4— 
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0 â 
0 

J 

Z 

U 

CD 
z 

CD 

S. 

LL 
0. 

a. 

X 
W 
0 
z 

\ i\\ z 
4 ( 

m )i\ I  Q 	QQ 
a tD 
cv 

z Z  o 

Cal O U 
Z t 

a 

Z ~ 

4 
0 
O 

w to 

Q 

Q 

0 
M 
a 
Z 

0_ 
W 



Madhya Ganga Canal command (MGC) as well as the one 

Minor from Upper Ganga C, nal (UGC) ,J were selected. 

Si. Command Name  Villages  Fig.No.- 
No.  

(3.) Govt.Tubewell I o.43 JB  Manakpur  2 

(ii) Govt. Tubewell No. 84 KB  Charauramusla- 
ferbad & Bhawasi 3 

(iii)Govt. Tubewell No. 45 KB 	Pipala  4 

(iv) Lakhaoti Minor, MCA 
 

Lakhaoti  5 

(v) Mundi Bakapur Minor,MGC  Mundi Bakapur  6 

(vi) Machakagli Minor, UGC 
 

Vehl impur a 	7 

The agricultural statistics of these commands are given 

in Table. 1 

Three plots within each Government tubewells command 

area were '!' selected keeping inview the following :— 

(i) One plot irrigated by Govt. tubewells 

(ii) One Plot irrigated by private tubewelis and• 

(iii)One plot irrigated by Govt.  and Private tubewells of 

water. 

The plots were numberd according to the sources of 

irrigation availability, C.g. 43 JB (1) means plot in the 

Government tubewell (43 JB.) Command irrigated only by the 

Government tubwell water; 43 JB(2), means the plot if 43 JB 
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COMMAND AREA MAP OF STATE TUBEWELL N0. 43 J 8 

IN MANAKPUR VILLAGE OF gULANDSHAHAR BLOCK 
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COMMAND AREA MAP OF STATE TUBEWELL NO. 84 KB 18 
IN CHARORA VILLAGE OF ftL AKHAOT I BLOCK 
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COMMAND AREA MAP OF STATE TUBEWELL NO. L5 K B 
IN PIPALA VILLAGE OF LAKHAOTI BLOCK 
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Table - 1 

AGRICULTURAL STATISTICS OF TUBEWELLS AND,  MINORS IN LAKHAOTI 
COMMANDS (1989-1990) 

(Area in Hectares)  
Go mmand s 

Tubewell Command (Government) 	Canal Commands 
Crops 	43 JB 84 KB 45 KB 	Machakauli Lakhaoti Mundiba- 

Village: Village village: 	Minor UCH' Minor kapur 
Manakpur Charaura pipla 	Viii. MCC Minor MOD 

Mustafabad Vehlimpura Village Vill.'Mund & Bhawsi Lakhaoti bakalpur 

1 	2 	3 4 	5 6 7 

(A)Kharif 
Pulses 2.02 7.33 1.04 4.27 8.34 7,52 
Jowar & 
Baj ara 14.19 11.72 3.51 15.65 14.81 15.83 

Maize 15.87 2,82 0.80 19.35 16.68 15.29 
Vegetables 0.92 1.96 - 4.23 1.56 2.04 
Sugar- 
cane 8.19 2.38 2.56 13.15 12.08 14.22 

Paddy - - - 3.47 2.79 3.45 

Total 41.19 26.21 7.91 60.12 55.26 58.35 

(B) RABI 
Pulses 0.51 
Wheat 21.55 
Oats & 333 Berseem 
Oil seeds 4.15 
Potato 1.22 
Vegetables 2.22 

3,27 	- 4.87 1.29 3.65 
15.85 	6.09 22.03 27.72 22.52 

1,84 	0.46 8.52 6.09 7.24 

1.25 	- 7.87 7.10 8.46 
0.91 	- 3.46 .2.20 3,97 
0.52 	_ 5.39 3.83 2.81 

Total 	32.98 	23.64 	6.55 	52.14 	48.23 	48.65 
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Contd/Table I 

1 	2 	3 	4 	5 	6 	7 

Gross Comma- 50.35 	57.77 	12.03 	107.28 	70.40 	75.20 
rids Area 

Cultural.  
c=ommand 	43.16 54.48 	9.61 	68.82 63.36 64.26 
Area 

Irrigable 
Command 	74.17 49.85 14.46 112.26 104.49 107.00 Area 
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tubewell command irrigated by private tubewell water only; 

similarly 43 JB (3) means the plot in tubeweil No. 43JB command 

receiving water from Govt. as well as private tubewells 

both similar bracketed notations used to express Govt. Tube-

well watered, Private tubewell watered and of 1,2, and 3 has 

been Govt. and Private tubewell watered combined has been used 

for Govt. tubewell commands 84 KB and 45 KB. 

Since the canal supplies in MCA are only during Kharif 

and so far the Warabandi schedule is not operative hence for 

comparision of crop yield response etc. the study of one 

plot for each crops from Machakauli Minor lying in Upper 

Ganga Canal system is incorporated in the study. 

Four principal crops have been selected for crop husbandry 

studies namely maize, Sorghum (Fodder), Pigeon,Pea (Arhar) 

and Sugarcane. 

3.2. AGRO-CLIMATIC DATA COLLECTION : 

3.2.1.Agriculture is to complex dynamic system of natural 

conditions amongst which the meteorological factors are the 

most important and variable. In a"soil plant atmosphere" 

system, soil and atmosphere are the physical media through 

which the plant exists. Agro-climatic factors act upon the 

living organism which determine their vitality, air light, 

heat and moisture play the most important role. Specific 

combination of these factors determine the development, growth 
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and productivity of plants or organism. The variable climato-

logical factor in time and space is diverse. 

3.2.2.In the study area of Lakhaoti command, there was no 

meteorological station. Therefore, the meteorological observa-

tions recorded at Delhi, located at Latitude 28°38' N, Longitude 

77°10' E and altitude 216 m ASL were taken for calculations. 

The climatological data of 1979 to 1989 have been taken at 

75% dependability. Data of climalotogical factors like 

maximum and minimum temperature, sunshine house. Wind speed, 

relative humidity and pan-evaporation used for computations. 
Bata is given in Table 2. 

3.2.3. The current period rainfall records from Dec. 1990 to 

Sept. 1991 of Bulandshahar Rain Gauge station which is adju-

cent to the area of study was used. 

3.3. ESTIMATION OF REFERENCE EVAPOTRANSPIRATION 

3.3.1. The effect of climate or crop water requirements is 

given by reference evapotranspiration. (ETo) . ETo is the 

rate of evapotranspiration from an extensive surface of 8 to 

15 cm tall, green grass cover of uniform height, actively gro-

wing, compLet-e.1'yshading the ground and not short of water. 

3.3.2. Among the various methods of computing the reference 

crop evapotranspiration the modified Penman Method as described 

FNO..24 was adopted. With mean monthly values of tempe-

rature ( T in°G), relative humidyt '(RH in %%), total wind-run 
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Table - 2 

Mean Monthly Climatological Data of Delhi Station Latitude 
28038'N, Latitude 77010' Altitude 216 M ASL 75g Dependable 

Values Since 1979 to 1989) 

Months 	Rainfall 	Pan Evaporation RH 	Temperature Sunshine Wind 
(mm) 	(mm) 	mean oC 	hours speed 

-------% 	 -- 	km/hr.  
Total Daily 	Max. Min. 

January 
Feb. 
March 
April 
May 
June 
July 
Aug. 
Sept 
Oct. 
Nov. 
Dec. 

18.20 

10.80 
8.80 

7.40 
24.00 

123.40 
86.50 
33.40 
0.00 
0.10 
3.20 

	

55.80 	1.80 

	

127.80 	4.58 

	

180.00 
	

5.81 

	

210.50 
	

7.02 

	

256.50 
	

8.27 

	

234.00 
	

7.80 

	

145.70 
	

4.70 

	

120.60 	3.89 

	

108.50 
	

3.62 

	

68.90 
	

2.22 

	

87.00 
	

2 ,90 

	

73.60 
	

2.37 

79 20.0 
73 27.10 
68 27.10 
56.30 34.30 
45 35.30 
56 38.80 
75 34.20 
82 33.40 
65.7 33.60 
65 32.89 
62 26.10 
62 22.60 

5.40 6.96 
9.06" 7.50 
12.30 7.50 
17.60 8.60 
21.90 8.80 
25.90 9.00 
25.70 5.55 
25.30 5.94 
21.76 7.70 
16.70 8.40 
10.10 7.5C 
6.50 7.20 

3.36 

5.29 
4.20 
3.70 
5.79 
5.56 
3.44 
2.90 
2.00 
1.20 
2.62 

Total 323.20 1669.40 
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(U in Km./day at 2 m height) and actual sunshine duration 

(n in hour/day or radiation (Rs. or R equivalent evaporation in 

mm/day). Reference evapotranspiration (ETo) representing the 

mean value in mm/day over the period is obtained by 

ETo = C E W.R + (1 - W) . f (U) . (ea  - ed  )] 
Where, 

ETo = reference crop evapotranspiration in mm/day 

W 	= temperature related weighting factor 

R 	= net radiation in equivalent evaporation in 

mm/day. 

f(u) = Wind-related function 

(ea-ed  )= difference between the saturation vapour 

pressure at mean air temperature and the mean actual 

vapour pressure of the air, both in m-bar. 

C - adjustment factor to compensate the effect 

day and night weather conditions. 

For the adjustment factor is the value of U day/ 

U night is taken as 2.00. The computations are according 

to the guide lines of .FAO Irrigation and Drainage Paper 

No. 24 ( 1977 revised). ET d computation by radiation 

method and Pan evaporation method is done as per guide lines 

of FAO 24 referred above. The same data as used for modified 

Penman method have been used. 



The potential evapotranspiration by Thornthwaite methods wa: 

done by the method described in the book by A.M:Michael (1978). 

3.4. SOIL SURVEY ANALYSIS ..: 

3.4.1. Soils are natural - 	bodies, a product of the 

environment under which they develop. An individual soil 

is a three dimensional, dynamic natural body with a recognizable 

boundaries. Mineral material, organic matter, water and air 

make up the soil mass. The soil that developes at any place 

is dependent upon the five factors of soil formation : parent 

material, climate, topography, organisms and time. Interaction 

of these five factors determine the kind of soil developed. 

The origin of soil of Lakhaoti Command is transported alluvial 

soil. The assessment of physical and chemical characteristics 

of soil was done for irrigability and drainability classifica-

tions. Six representative profiles from each representative 

• command are taken for the study. Soil surveys have been done 

as per the guide lines of FAO soils Bulletin No. 42 (1979), 

soil Survey Investigation for Irrigation, IS - 10317 - 1982. 

Guide for evaQuation of soil properties relevant to irriga-

tion and as per Technical series No. 3 (revised) 1985, "The 

Water Management Manual of Government of India, Ministry of 

Water Resources, Water. Management Division; Following Properties 

are studied". 
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3 .4.2. ,Effective Soil Depth: 

The depth of soil that can be effectively exploited by 

plant roots is an important criterion in sellecting land for 

irrigation. Root penetration, however, is often inhibited by 

mechanical factors (hard or impermeable horizons), chemical 

factors (zone of high gypsum or lime content) or poor drainage. 

For exploration of soil depth, sampling by boring 

with hand auger 	done. The soil depth in all the six profiles 

was more than 2.00 in deep. Within this depth no hard pan or 

impermeable horizon was noticed. 

3.4.3. Organic Matter Content 

For determination of organic matter 10 gram of even dry 

soil samples were taken.The.se .:samples were burnt with petrol 

the residual soil is weighted, the difference is reported as 

percentage of organic matter content. 

3.4.4. Bulk Density 

Bulk density (or volume weight) is the dry weight of a 

unit volume of soil and is usually expressed as gm/cm3. Because 

the bulk densities may varry with moisture content, the volume 

of the sample is measured at nearly about field capacity 

core samples were taken and driven into the soil,,care was taken 

that during sampling no compaction occurs ~, ; in,, , the process 

so that a known volume of soil having field structure is 
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obtained. The moist weight and over dry weight of the sample 

is then determined. 

3.4.5. Particle Size Ana sis and Textural Classification: 

(Hydrometric Analysis) s 
Particle Size Analysis • 

Particle — size analysis requires the determination of 

the percent of primary particles (sand, silt and c. y) a soil 
contain. In the original condition, as sampled most soils have 

structure, they are stabilised in to aggregates (secondary 

particles) . These secondary particles must be dispersed (broken 

into primary particles) or dis—aggregated prior to particle size 

analysis. Dispersion requires removal of the cementing agent 

which is then followed by mechanical and chemical treatment. 

Since organic matter is a very common stabilizing agent in 

top soil, the first step is to remove it by oxidation using 

either hydrogen peroxide or sodium hypochlorite (laundary 

blench). In this analysis this step is omitte:tic' to simplify 

the procedure. Chemical dispersion is obtained by using 

3.3 gram/litre sodium hexametaphosphate solution, which causes 

a repulsive force to y`arise among the aggreaged clay particles. 

Brakdown of the aggregate is assisted by mechanical agitation 

of some 'Me" after which therepulsive force. is generated by 

chemical treatment tend to stabilize the dispersed condition, 

Dispersion thus assures that aggregated clay particles do not 
have silt or sand particles. 



After dispersion sand silt and clay are seperated and 

quantitively measured. A simple and ,;";rapid technique (but 

less accurate than the pipetmethod) wes developed by G. Bony Ouces, 

using specially designed hydrometer. With this method, the 

amounts of silt and clay are found by measuring suspension 

density, after appropriate settling times. A dispensed soil 

sample of known weight is suspended in a cylinder, settled for 

predetermined time periods ( 40 seconds and two hours) and 

densities are measured with hydrometer. The 40 seconds reading 

measures silt and clay and two hour reading observes clay. 

Readings are in gram per litre and needs to be corrected for 

water temperature (Johson, 1979). Each reading for temperature 

deviation from 20°C, add 0.36 g/1 for each degree above 20°C 

or subtract 0.36 g/l for each degree below 20°C. 

-9a sand + % silt + % clay = 100 

- 	silt + % clay - corrected 40 sec.Reading_x-100 
Dry sample weight . 

corrected 2-Y r . _ reading x 100 
- g°' clay - 

 
Dry sample weight 

- % Silt = ( % silt +%Clay) -9 clay 

- % Sand = 100 - ( Silt + /; Clay). 

Since sample contains fraction of coarse material also 

hence after hydrometer reading is completed the same suspension 



is washed over 2.00 mm seive and the material retrained is 

reported as gravel. A suitable correction on representative 

sample 100 g. is applied and the corrected percentage is worked 

out for actual representative sample. 

Textural Classification 

The term "Texture" relates to the proportion of the various 

sizes of the particles in a soil sample. Texture is important 

in sub—surface drainage because it is a soil characteristic;; 

which has general relationship with hydraulic conductivity and 

water retention. Textural classes are arbitrary groupings 

based on relative proportion of the various size particles in 

the soil mass. The soil textural triangle given in the "Drainage;. 

Manual"!  A water Resources Technical Publication of USDI is 

used to convert the quantitative data from detailed gradation 

analysis of the seperates of less than 2 millimetbrs in diameter 

to textural class names of the soils. 

3.4.6. Determination of Field Capacity Field Method 

Field capacity is the moisture content in percentage of 

soil on ovendry basis when it has been completely saturated 

and downward movement of excess water has practically ceased. 

In the study area six different study plots were sellected for 

conducting the field capacity test. It was ensured that presence 

of water table is not within 2.00 m depth to cause capilary rises  

Over the layor on which the field capacity was to be determined. 

A bund on an area of about 2.50 sq. m. on all four sides was 



made and all weeds were removed to avoid transpiration. Water 

was poured till desired layer gets sufficiently wet. Straw 

mulch of sufficient thickness was laid over the plot and 

covered with polythen sheet to prevent evaporation. Soil 

samplings from each 30 cm layer was done after every 24 hrs. 

to determine the soil moisture content. The observation were 

taken for 4 days and moisture was determined weighing the wet 

sample and drying in the oven. 

3.4.7. Determination of Wbisture Retention Characteristics of 

Soil in Laboratory by Pressure Plate Apparatus 

In agricultural operations, mainly in scheduling the 

irrigation we are interested to know the lower and upper limit 

of available soil water (ASW). Lower limit of available soil 

water is known as permanent wilting point (PWP) or soil water 

potential, 'p of - 15 bars, upper limit field capacity - 

(F.C.) at which ,® is - 1/3 bar. A composite soil sample is 

prepared from all 5 layers of 30 cm depth. Soil moisture 

retention at 15.00 bars etc. were estimated by pressure plate 

apparatus using plates for corresponding pressures. Corres-

ponding to these values the graphs are prepared pressure in bar 

VS % moisture for each layers. Linear, logarithmic power and 

exponential relationships have been developed. 

3.4.8. Infiltration Characteristics Measurement ; 

Six unfiitration experiments were conducted in the 
command by using double ring unfiltrometer. In double ring 
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inf iltrometer the infiltration characteristics is determined 

by ponding water in two concentre metal cylenders installed 

at the field surface and observing the rate at which the 

water level is toward in the cylender. A functional relation- 

ship in the following form is developed (Kotiakov Model) . 

1= 
	at b 

Where, 

I = cumulative unfiltration in mm 

t = cumulative unfiltration time in minutes 
and a, b are the characteristic constants. 

3.4.9. Determination of Piezometric Head of Ground Water : 

In irrigated command the ground water table was found 

much below the rooting zone. Water level indicators were used 

to measure the water table depths in the tubewell. The general 

level of ground water table was 15 - 20 m below ground level 

in the month of August,1991. 

3.4.10.IIetermination of Hydraulic Conductivity  BY:(Test Pit Method 

A circular test pit have been excavated. The hole was 

filled with clean water. The depth of water in the hole was 

maintained constant. The following equation is used to compute 

the hydraulic conductivity : 

K  - 1440 Q 
C; a D 

(U S SR Drajnaje Malnual C. 979 
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Where, 

K = Hydraulic conductivity in m/day 

a = Diameter of the pit in meters 

Q = Quantity of flow per unit time (m /min.) 

D~ = Depth of water maintained (metres) and 
a"- 

C; = Conductivity coefficienthgiven in the reference;_ 

book, for different ratios of D/a. 

Hydraulic conductivity in three tubewell commands and 

three canal commands of the study area have been carried out 

for 0-30 cm depth 30-60 cm depth and 60 to 150 cm depth for 

convenience. 

3.4.11.Ghemical Characteristics 

3.4.11.1. Soil Reaction. 	: 

The degree of acidity or alkalinity of a soil is usually 

expressed as -1. value which is defined as the negative logari-

thm of hydrogen ion activity. This definition can be represen-

ted by the equation - 

EH= -log1OV 

in which aH is the activity or effective concentration 

ofhydrogen ions ( H+ ) in the soil suspension. The pH meter 

was. used to measure the pH in 1:1 soil water extract. 
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3.4.11.2. Electrical Conductivity EC : 

It is the receprocal of the electrical resistivity. 

Quantitatively the electrical resistivity is'the resistance in 

ohms of a conductor, meta Lie or ;°: j.el-ectrolyte which is one cm 

long has a cross—sectional area of 1 sq.cm. Hence electrical 

conductivity is expressed as the receprocal of ohm—cm or mhos 

per cm. The presence of soluble salts in soil is estimated 

by determining the electrical conductivity of the saturation 

extract of the soil sample on an electrical conductivity meter. 

Testing facility for analysis of other parameters was 

not available with our W.R.D.T.C., (W.U.M.) Lab. hence, further 

chemical analysis was not possible however, the chemical test 

result from the Ph.D. Thesis of Sri Mahabir Singh (1978) on 

'Studies on Relationship Between Soil Profile Characteristics 

and Quality of Sub—Soil Water and its Significance for Crop 

Production in Bulandshahar District". submitted to Meerut 

University, Meerut is taken. 

3.5. AGROCLI MAT IC CLASSIFICATION : 

3.5.1. Agroclimatic classification is the identification of the 

area with regard to normal weather conditions round the year. 

Evaluation of moisture availability Index (iMAI) is the basis 

ominar ~y '_ ltfQCt "_ by_ 	eae2~chen, 	Ga . make 	_.> 	agroc limat is 

classifications — 



MAI = ( PPET PET ) x too = (Thorthwaite & Mathur 1955) 

PET 	1.60 Ld ( 10 T ) a 	Cm/month (Thonthwait,1948) 

Where, 

P = 7' probability of occurrence of rain, in cm. 

PET = Potential evapotranspiration in cm/month 

Ld = Conversion of actual sunshine duration in to 12 

hourly sunshine days = SNA/12 

SNA= Actual sunshine hours in a month. 

T = mean monthly air temperature °C:). 
12 

I = Heat index = Z i 
1 

T  )1.514 i  = (-s-)  

a = 67.5 x108 13-77.1 x10-6  I2 + 17.92 x 

I + 0.49239 

3.5.2. Thornthwaite and Mathers (1955) Agro—Climatic Classification, 

Thornthwaite (1948) classified the agroclimate on the 

basis of MAI and average monthly temperature during the year as 

under .- 
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MAI - ; 	 Agroclimatic Classification 

>100 
	

Per humid 

20-100 
	

Humid 

0-20 
	 Moist sub-humid 

-33.3-0 
	

Dry sub-humid 

-66.7- (-)33.3 
	

Semi Arid 

-100 - (-) 66.7 
	

Arid 

Based on average monthly temperature condition, following 

is the additional classification ( Sarkar and Biswas 1980) : 

Agroclimate Description 

Polar When all 12 months record an average 

temperature between 0 - 10°C. 

Boreal When the average monthly temperature goes 

above 10°C for I to 3 months. 

Sub-temperature When the average monthly temperature goes 

above 10°C for 4 to 5 months. 

Temperature When the average monthly temperature 

goes above 100C for 6 to 9 months. 
Sub tropical When all 12 months record average monthly 

temperature above 100C. 

Tropical 	When all 12 months record average monthly 

temperature above 17°C. 
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3.6. Assessment of Biomass Productivity : 

The methodology to calculate crop production was developed 

to suit the assessment on continental basis, However, the 

method can also be applied to a degree of detail required to 

suit specific locations. For a given. climate, the possible 

potential yield is calculated for a standard crop using the 

concept of De Wit (1965) using radiation data; for agricultural 

crops. It is assumed that climate requirements of crop are 

met and the water, nutrient, salinity, pest and disease do not 

effect the crop growth and potential yield ( ymp). 

Under actual forming conditions, yield losses will occur 

due to adverse climatic conditions over short periods, limited 

water and nutrient supply, and problematic-, farm operation inclu-

ding land preparation weeding  'and harvesting. These constraints 

are complex and it is difficult to quantity their effect on yield. 

However, when compared to actual farmers yields the calculated 

potential yield ( ymp) will give an indication of the efficiency 

in biomass productivity. 

To calculate the potential yield of standard crop i:.e poten-

tial biomass productivity, the gross dry matter production of 

standard crop is calculated with the maximum active incomming 

shortwave radiation (Rse in cal/cm2 /day) and gross dry matter 

production on .overcast (yo) in(. kg/ ha/day), and clear day 

(yc ) in (kg/ha./day) for standard crop at a specific location. 



To calculate Gross Dry Matter (GDDM) production of a standard 

crop (Yo) applying the De wit (1965) concept the following 

relation was used. 

Yo  = F. y + ( I — F) Yc.. 

Where, 

Yo  = Gross dry, matter production of a standard crop, 

kg/ha/day. 

F  = Fraction of the day  time. the.. sky is. clouded, fraction 

or F = (Rse-0.5 Rs)/0.8 Rse. where Rse is the maximum 

incomming, „shortwave radiation on clear day in 

cal/cm2/day, 

Rs = Actual measured incomrning shortwave radiation in 

cal/cm /day. Rs can also be measured from measured 
sunshine duration data (n) in hours/day. 

y = Gross dry matter production rate of standard crop 
0 

for a given location on a completely over—cast 

day, kg/ha./day. 

yc = Gross dry matter production rate of standard crop for 
a, given location on a clear (cloudless) day, kg/ha./ 

day. 

FAO irrigation. and drainage., paper  33 ""Yield Response to 

Water' guide lines an followed for computation, of biomass pro-

duction, of standard crop. In calculating the values. of Rse, 

yo  and ye  the latitude of Bulandshahar district is taken. 



— 42 — 

3.7. CROP WATER REQUIREMENT 

3.7.1. The ETo values estimated by modified Penman method based 

on climatological parameters, is required to be adjusted for 

crop ET , since under natural field conditions ETo or 

PET rarely occurs in most of irrigated field crops, with the 

exception of low land rice and probably for two to three days 

immediately after irrigation or rain. For converting ETo 

values into ET crop suitable crop coefficients (Kc) have been 

sellected from published data for different crops, taking into 

consideration. soil and climate conditions and also for different 

range of growth for the same crop. ET crop is calculated 

as — 

ET(crop) = Kc. ETo 

Kc  value relates to evapotranspiration of disease free 

crop grown in large fields under optimum soil water and ferti-

lity conditions and achieving full production potential under 

the given growing environment. 

Gyrop stage wise crop water requirement was computed as 

per the procedure given in technical series No.2 (revised 

entitled "A Guide for Estimating Irrigation Water Requirements), 

a Ministry of Water Resources, Government of India, 1985 

publications. 



3.8. CROP PRODUCTION POTENTIAL 

3.8.1.The relationships encountered between crop, climate, water 

and soil are complex and many biological, physiological, physical 

and chemical processes are involved. A great deal of research 

information on these processes in relation to water is availa-

ble; however, for practical application this knowledge must be 

reduced to a ma.nagable number of major components to allow a 

meaningfull analysis of crop response to water at the field 

level. The maximum yield level of a crop (Ym) is primarily 

determined by its geneatic characteristics and how well the 

crop is adopted to a prevailing environment. Environmental 

requirements of climate, soil and water for optimum growth and 

yield.  vary with crop and crop variety. A carefull sellection of 

crop and the variety most suited to a given environment is of 

paramount importance for obtaining high and efficient produc-

tion. 

3.8.2Maximum yield of a crop (Ym) is defined as the harvested 

yield of high producing variety, well adopted to the given 

growing environment, including the time available to reach 

maturity, under conditions where water, nutrients and pests and 

disease do not limit yield. Information on yield indicates 

the maximum yield that are obtained under actual forming condi-

tions, with a high level of crop and water mamagement. 

Climate factors which determine ym  are temperature, 

radiation and length of the total growing season in addition to 
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specific temperature and day length requirement for the crop 

development. In general temperature determines the rate of crop 

development and consequently affects the length of the total 

growing period required for the crop to form yield. Crop growth 

and yield are affected by the total radiation, crops differ in 

their response to how much of the total radiation received can 

be converted into growth and yield. 

3.3.3. Maximum yield (Ym) is calculated for the known climatic 

condition of Lakhaoti — Command by the method developed by 

Kassam (1977) for the agro—ecological zone Project. The metho-

dology to calculate crop production was developed to suit the 

assessment on continental basis. For the given climate the 

possible potential yield is calculated for standard crop and 

following corrections over it are applied to get the production 

potential of a particular crops. 

(a) correction for crop species and temperature:- The gross 

dry matter production is crop species and temperature 

dependent. The production rate ('I'm)  can be larger or smaller 

than 20 kg/ha/hr,. as assumed for standard crop. The mean 

temperature during the growing period is computed from the 

known climatic data and corresponding to it the production 

rates ('I'm) in kg/ha/hr. for groups of crop is read from 

the table given in FAO 33, 'Yield Response to Water" and 

Die Wit is (1965) concept is applied, the values of yo  and 

yc. are adjusted for different crop groups as per following 
4 
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(i) When Ym 20 kg/ha/hr. 

Yo  -- F (0.8 + 0.01 y m ) yo  + (1—F)(0..5+0.025 y m ) yo  

kg/ha/day 

(ii) When ym 	20 kg./ha/hr. 

Yo  = F (0.50 + 0.025 y m ) yo  + (1—F)(0.05 ym ) ye  kg/ha/day 

(b) Correction for crop development over time and Leaf Area(GL); 

In relation to the maximum growth rate during the middle of 

total growing period, crop growth will be small at the 

start and at the end of the growing period, or the average 

rate over the growing period is about 	of the rate . 

during the maximum growth. Also for the standard crop an 
active leaf area of 5 times the ground surf ace is assumed 

(LAI = 	 When When leaf area is smaller a correction 

must.be applied; when greater than 5 the effect issmall. 

Correction factors are given in FAO 33, The leaf area 

per square metre is observed for crops, in all 48 

plots. The observations are appended with the volume. 

(c) Correction for Net Dry Matter Production :- 

To maintain dry matter production, energy is required by 

the plant for the within plant growth processess, only 
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remaining energy can be used to produce new growth which 

is about 0.60 for cool (mean temp. < 20°C) and 0.50 for 

warm (mean temp. > 20°C) conditions, or cN = 0.5 to 0.60. 

(d) Correction for Harvested part (cH) : 

In general, only a part of total dry matter such as grain, 

sugar or oil is harvested. The ratio between net total dry 

matter and harvested yield is given by the harvest index 

cH, for high producing varieties, under irrigation. FACT 

33 table 7 is used for sel.lecting the appropriate harvest 

factor. Since the observations are made for total dry 

matter production hence harvest factor as one is taken for 

all the crops under study. 

3.8.4.1n summary, potential yield ( Ymp) of a high — producing, 

climatically adopted variety grown under constraint—

free condition over a growing period of G days is — 

(i) When ym7 20 kg/ha/hr. 

Ymp  = (dL.cN. c i.G [F (0.8 + 0.01 ym) y
o  + 

(1—F)(0.50 + 0.025 ym) yc1 , kg/ha/period 

(ii) When ym  ,( 20 kg/ha/hour. 

Ymp  = 16L., cN. cH,G [ F (0.5 + 0.025 ym) y
o  + 

(1—F) (0.05 y m) yca , kg/ha/period. 



Where, 

'c.L = Correction crop development and leaf area 

(Table 6, FAO 33) . 

c;N = Correction for dry matter production 0.60 for cool 

and 0.50 for warm conditions. 

c'H = Correction for harvested index(taken as 1.00) 

G = Total growing period, days, 

F = Fraction of the day time the sky is clouded 

y = Maximum leaf gross dry matter production rate of crop m  

for a given climates kg/ha/day (Table 5, FAO 33). 

y0  = Gross dry m
atter production rate of a standard crop 

for given location on clear (cloudless) day, kg/ha/day, 

(Table 3, FAO 33). 

3.9. CROP HUSBARRY SURVEY : 

3.9.1. Crop husbandry is the practice of growing crops giving due 

care. The main objectives of the producer is to produce good 

crops as economic as possible without impovershing the land. 

The methods of cultivation used are developed with trials and 

errors. In recent years there have been many sweeping changes 

in agricultural technology as a result of introduction of many 

new and improved varieties, better use of fertilizers, better 

control of pest and diseases,, chemical weed control and rapid 

improvement in the mechanization of such operation such as the 
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seed—bed preparation, planting, harvesting and storage 

etc. 
Was e~~d 

A crop husbandry survey& to understand how a farmer grows 
it the crop, and manage.in Lakhaoti Command. The study being 

a part of the course work, observations could not been started 

with the start of agricultural activities on farm, field. 

Farmers have been interviewed to know the previous operations 

and treatment given by them to their crops. Several crops are 

grown in the area. Only four principal Kharif crop of the 

area like maize sorghum (fodder), Arhar (Pigeon-pea) and Sugar- 

cane as perennial crop have been se jected for crop husbandary 

studies in three different tubewell:. commands and three seperate 

canal commands. Following crop husbandry practices have been•

recorded from the surveyed :,The format on which observation 

were recorded are given in Table below 

Proforma for Crop Husbandry Survey 
pro arri,a 	For 	c- 	 J1 	&  

Sl.No.  Particulars of Observations 

1.  Field Preparation (a) Plughing 

(b) Harrowing 

(c) Planking 
(d) Levelling 

2. 	Sowing 	 (a) Variety 
(b) Seed rate/treatment 

(kg/ha) 

(c) Spacing 
(d) Sowing depth/Method 

FYM 

__Contd /----- 



Sl.No. Particulars of Observations 

3.  Fertilizer Application (a) Basal(kg)ha :' 

(b) Top dressing (kg.ha) 

(c) Spray (kg/ha) 

4. Plant Protection 

5. Irrigation 

6. Interculture 
No. of units used 

Type of problem 

(a) Incorporation(Kg/ha) 

(b) Dusting(Kg./ha) 

(c) Spray kg/ha) 

(a) Method 

(b) Quantity applied(mm) 

(c) Runoff (mm) 

(a) Mannual (hoeing) 

(i) Hoeing 
(b) Bullockdrawn(ii)Haro-

wing 

(i)Hoeing 

(c) Tractor dr awi(ii )H arro-

wing 

7.  Harvesting No.of unit (a) Manual 

(b)Mechanical Bullock 
Tractor 

8. Transport of Produce 

9. Threshing 

10. Yield/Hectares 

11. Others 

(a)  Manual 

(b)  Mechanical 

(a)  Manual 

(b)  Mechanical 

(a)  Grain (quintals) 
(b)  Straw (quintals) 
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3.10. Water Related Yield Constraint Assessment : 

3.10.1. When the water supply does not meet the crop water 

requirements, actual evapotranspiration (ETa) falls below 

maximum evapotranspiration (ETm) or ETa 4 ETm. Under this 

condition water •stress. develops in the plant. which adversely 

affects., growth and ultimately . crop yield. The effect of 

water stress on growth and yield depends on the_ crop species and 

variety on the one hand and magnitude and time of. water deficit 

on the other. Crops varry in their growth and yield response 

to water deficit. When water deficit occurs during a particular 

part of total growing period of a crop, the yield response to 

water deficit can havy greatly depending on how sensitive the 

crop is at that growth period. In general, crops are more 

sensitive to water deficit during emergence, flowering and 

early yield formation than they are during early (vegetative, 

after establishment) and ~:.: late growth periods (ripening). 

The response of yield to water can not be considered in isola-

tion from all other agronomic factors, such as fertilizers,, 

plant density and, crop protection, because these factors also 

determine the extent to which actual yield (ya ) approaches 
maximum yield  

3.10.2. The response of yield to water supply is quantified through 
the yield response factor (Ky ) which relates relative yield 
dedrease ( I - Ya/Ym) to relative evapotranspiration deficit 

( 1 - ETa/Em). Water deficit of a given magnitude, expressed 



` 

in the ratio. Actual evapotranspiration (ETa) and maximum evapo-

transpiration (ETm), may either occur continuously over the 

total growing period of the crop or may occur during any one of 

the individual growth periods the establishment (0), vegetative 

(1), flowering (2), yield formation (3), or ripening period (4) . 

period). 

3.10.3,In order to quantity the effect of water stress, the 

relationship between relative yield decrease-.,and relative 

evapotranspiration deficit . given by the empirically — derived 

yield response factor (Ky ) , or 

Y  _  ETa 1—  _ 
(  Ym 

 )= Ky ( 1_ ETm 

Where, 

Ya = actual harvested yield 

Ym = maximum harvested yield 

Ky  = yield response factor 

ETa= Actual evapotranspiration 

ETm= maximum evapotranspiration. 

The value of Ky for different crops is based on theevalua-

tion of numerous research results which cover a vide range of 
growing conditions. Table 24 of FAQ 33 is used for adopting, the 

values of Ky for different growth periods o.f.,cro.p while assessing 
the water related.  yield. Methodology for evaluating (ETa) is 

being given below. 

0 



..52— 

3.10.4. Actual Evapotranspiration Ea : 

The demand for water by the crop must be met by the water 

in the soil via the root system. The actual rate of water up-

take by the crop from soil in relation to its maximum evapotnans-

piration (ETm =ETcrop) is determined by whether the available 

water in the soil is adequate or whether the crop will suffer 

from stress including water deficit. 

In order to determine actual evapotranspiration (ETa), 

the. level of the available soil water must be considered. Actual 

evapotranspiration (ETa) equals maximum evapotranspiration (ETm) 

when the available. soil water to the crop is adequate or ETa= 

ETm, However, ETa < ETm,when available soil water is limited. 

Readily available so,il.water can be_ defined as the fraction (P) 

to which the total available soil water can, be depleted without 

causing ETa to become less than ETm. The magnitude of ETa can 

be , ,quantified for periods between two irrigation or rains. 

Total available soil water (Sn) is defined here as the 

depth of water in mm/m soil depth between soil water content 

at field capacity (FC) and the soil water content at permanent 

wilting point (PWP). F.G. and P.W.P. values are known for the 

local conditions. 

Maximum evapotranspiration (ETm) will be maintained until 

the fraction (P) of the available soil water has been depleted. 
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Beyond this depletion level actual evapotranspiration (ETa) 

becomes. increasingly, smaller than ETm until next irrigation or 

heavy rain. When ETa < ETm, the magnitude if ETa will 

depend on the remaining available soil water ( 1—p). Sa.L1. and 

on ETm. The available soil water is related to the crop group 

(Table 19 of FAO 33) to ETm ( i.e. the fraction p) and to the 

total available soil water over the root depth (Sa. ). Applying 

an adoptation of the formulation by Rijtema and Aboukhaled (1975) 

given in Appendix I (FAO 33), actual evapotranspiration ETa is 

given by equation — 

ETa = 	(1—p ) e (1—p Sa.D 	1—p 

Where, 

Sa.D = total available. soil water_ over the root depth. 

ETm = maximum evapotranspiration 

t 	= time in days 
p 	= fraction of total available soil water. 

Regarding working out the value of Sa, the soil test 

results are available for field capacity and permanent wilting 

point moisture percentages. Irrigation application or rainfall 

is recorded periodically. An assumption is made that at the 

sowing day the field was at the field capacity as the. beginning 

data is not observed. The rooting depth development is assessed 
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during the irrigation and rainfall times. An approximate 

analysis of soil water balance in rooting zone is done to analyse 

the available soil water to plant, and carry over of the balance 

moisture to next irrigation or. rainfall. 

In this computation the effective rainfall is taken as 

that port of rainfall which is absorbed in the root zone 

moisture depleted below field capacity (FC). Balance rainfall 

is considered as lost in percolation and runoff. 





CHAPTER — IV 

RESULTS AND DISCUSSION 

4.1. REFERENCE EVAPOTRANSPIRATION : 

Average daily reference crop evapotranspiration computed 

by modified Penman Method, Radiation method, Pan Evap. method 

and Thornthwaite method is given in table 3 ( Detailed compu-

tation an given in Annexure 7 (a) to 7 (d) . Yearly ETo 

recorded was highest in Radiation Method and lowest in Pan 

Evaporation method. Modified Penman and Thorthwaite recorded 

almost same yearly ETo, however, recording appreciable differe-

nce in different months. Thorthwaite method recorded high 

values during summer and low values during winter as compared 

to modified Penman. Variability recorded in the computed 

values could be ascribed to the fact that input parameters 

used in the computation are variable in nature. 

4.2. AGROCLIMATIC CLASSIFICATION & SOIL IRRIGABILITY AND 
LAND IRRIGABILITY CLASSIFICATIONS 

4.2.l.Thornthwaite and Mather  1955 Classification: 

Potential evapotranspiration (PET) by Thornthwaite 

method is 1456.36 mm vide table 3. The annual 75' dependable 

rainfall (P) of Delhi station recorded is 323.20 mm. 

Hence  MI — ( PET  — I )x100 

( 323.20 - 1 ) x loo - - 77.80 
1456.36 

"" 55 
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Table 3 

Reference Crop Evapotranspiration (ETo) Computations 
( ETo in mm/day) 

Months 	Modified 	Radiation Pan Evapora- 	Thornthwaite 
Penman 	Method 	tion Method 	method 
Method 

January 1.69 2.20 1.53 0.50 

February 2.59 2.50 3.65 0.75 
March 3.79 3.80 4.71 1.95 

April 5.14 5.50 5.68 4.57 

May 5.73 6.50 6.70 6.51 

June 7.47 6.50 6.32 9.23 

July 4.89 4.10 4.00 7.55 

August 4.50 4.10 3.31 6.83 

September 4.57 5.00 2.93 3.98 

October 3.40 4.50 1.80 3.67 

November 2.22 2.70 2.35 1.38 

December 1.88 2.40 1.92 0.74 

Yearly 	1444.40 	1524.0 	1363.67 	1456.36 
ETo(mm) 

(Absratcted from Annexure 7(a) to 7(d) . 
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Since moisture Index (MI) is within range of - 100 to -66, 

hence the region is classified "Arid' zone. (Thornthwaite and 

Mather 1955). 

4.2.2.Temperature Classification : 

Observing the temperature data (Table 2) the 10 to 12 

months average temperature is greater than 1000 hence the zone 

is classified in. Sub-Tropical Zone"-, Thus based on 4.2.1. and 

4,2.2. (Sarkar and Biswas 1980) as per the procedure described 

by Thornthwaite and Mather (1955) Lakhauti Command is Arid 

Sub.Tropic. 

4.2.3.Singh and Krishnan classification 

From climatological data the known annual rainfall is 

323.20 mm and the total annual pan evaporation is 1668.40 mm. 

Hence moisture availability Index (MAI) is given by : 

MAI - ( 323.20 - 1669.40) x 100 = -80.63 
1669.40 

= -80. 

Since the MAI is in the range of -60 to -80, hence the 

zone is classified in Semi-Dry Zone. (Krishnan and Muktar Singh 

1968). Thus the zone could be Semi-Dry Sub-Tropic. (Sarkar 

and Biswas 1980, Krishnan and Singh 1968). 

4.2.4.National Commission of Agriculture : (NCA'76 Classifica-

tion : (Krishnan. A 1980). 

Since rainfall of the region i`s;within limit of 5 to 10 cm/ 

month for 3 consecutive months which is just sufficient for 

crop having low water requirements, hence the zone is classified 

in category-D. 



- 58 - 

be 

With above classifications the region could classified 

in general as "Arid Sub-Tropical or Semi-Dry Sub-Tropic Zone". 

4.2.5.Soil Irrigability and Land Drainability Classification: 

4.2.5.1. Soils P sical Pro,oertion~Assessment 

(A) Bulk density, : Bulk density determinations insitu 

by core cutting method from 6 situ in commands are given in 

Annexure - 1. The average Bulk density was 1.54 gm/cm . 

(B) :artical Size Anajysis and Textural Classification: 

As per the particle size analysis of the soil there is 

uniformity in soil textural character in all the horizons. A 

detailed analysis of one representative sample from each command 

and one composite sample from all commands was analysed. 

(Refer Annexure - 2). The soil textural classi was found be 

sandy loam. 

(C) Field Capacity by Pondii Method 

Average field capacity by ponding method was found to 

be 19.13%. Details of field capacity observations for different 

layers in 6 commands is given in Annexre - 3. 

(D;) 	Field Capacity and Permanent WiltingPoint by Pressure 
Plate Test :  

The average field capacity (PC) and permanent wilting 

point moisture percentages are 21.6 and 7.53 respectively. 

The details of each 30 cm layer moisture retention analysis is 

given in Annexure - 4. 
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Table - 4 

Soil Moisture Retention Characteristics of Soils of 
Lakhaoti Command 

(Pressure Plate Test) 

Presses 	% Nbisture Retained in Profile Llepths of u.re in-.- 
30-60 60-90 90-120 120-150 150-180 sure CM 	GM 	CM 	GM 	CM 	C. plate 

(bar) 

0 25.937. 20.031 19.844 19,443 20.076 21,139 

0.50 25,936 23.873 19.085 18,083 19.703 20.654 

1.0 23.575 21.725 18.957 17.469 17.947 20.898 

2.0 22,731 21.201 18,108 17.409 16.725 19,683 

3.0 20.214 19,062 16.743 16.824 1.5.621 17,196 

5.0 17.163 16.277 14.292 15.523 14.214 14.512 

8.0 13.446 12.399 999410.4O8 10.660 10.892 

12.00 11,643 10.054 8,673 7.836 7.519 7,867 

15.00 7.214 8.741 7,528 7.528 7.455 6.49 

(Abstracted from Annexure - 4) 

LI 
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Table  - 5 

Best Fit Equations of Soil Retention Characteristics 
in Lakhaoti Command 

Soil 	Best fit equation for Moisture retained(M)/a, And Applied 
Profile 	 pressure 
Depth 	(P) in Bar and Correlation G.oefficient r 
(cm) 	 For 

Linear 	Logarithmic 	Exponentail 	Power 

0-30 	M=24.96-1.22 P M=19.205-1.62lnP M=21.16e-0079P M=17.438P-0.07 
0.982 	0.71 	 0.988 	0.592 

30-60 M=22.987-1.065P M=17.97-1.44 lnP M=24.06e-0.074P  16.56P-0.064 

0.976 	0.722 	0,983 	0.621 

60-90 M= 9.34-0.87 P 	M=15.21-1.131n P M=19.91e-0.068P M1'4.089°'°6° 
0.975 0.975 	0.691 	0.986 	0.599 

90-120 M=18.49-0.837P M=14.55-1.121nP M=19.031e-0.068PM=13.78 -0'085 

0.97 	 0.71 	 0.985 	0.67 

120-15 M=19.44-0.9P 	M=14.785-1.211n P M=19.30e-0 0711  M=13 .60P_0066  

0.984 	0.739 	0.987 	0.629 

150-180 M=20.80-1.047P M=15.84-1.321n P M=21.82e-0'°827PM=14.32P-0.071 

0.986 	0.683 	0.997 	0.58 

Average 21.00-1.15P 	16.26-1.31lnP 	20.91e-0 * 074ft  14.96 P-0'069  
equation 
r 	0.978 	0.71 	 0.988 	r = 0.615 
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Abstract of soil moisture retention characteristics an 

given in Table 4. The regression analysis for pressure appli.- ^~ 

cation (Bar) and retained moisture is done for linear, logari-

thmic, exponential and power best fit curves.. The equations 

are given in table 5. Various curves fitted are shown in 
Fig. 8(A) , to 8(F). Study of the plotted curves and the worked 

out correlation coefficient shows that exponential best fit 

(equation 20.91e-0.074c is most suitable in all six cases. 

(E) Infiltration Characteristics : 

The general intake characteristics equation of the soil 

in command is as found to be — 

I = 1.61 t0.63 

Where, 

I = C"mmulative infiltration deptJ,o+,  

t = Cumulative infiltration time in minutes. 

The details of infiltration experiment and characteristics 

equation are given in Annexure — 5. 

(F) Hydraulic Conductivity: 

The average lowest hydraulic conductivity was 24.58 mm/hr. 

and was found below 60— 100 mm profile zone, _The hydraulic 

conductivity determinations for different „layer are given in 

Annexure —6. Abstract of physical properties of Lakhaoti Command 

are given in Table. 6 and 7. 
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HOIST URE RET ENT ION CURVE 

0-30 cm Depth 
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MOISTLRE RETEPTTION CURVE 

30-60 cm [L'epth 

Linear eq. 	M = 22.987 - 1.065 P 
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MOISTURE RETENT ION CURVE 
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MOISTURE RETEM- ION CURVE 

90-120 cm Depth 
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MOISTURE RETENTION CLRVE 

120-150 cm Depth 

Linear eqn. 	M = 19.44 — 0.9 P 
Log. eq. 	M = 14.785 — 1.21 In P 
Exponential eq. 	M = 19.50 e`0.071 P 
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MOISTURE RETENTION CURVE 

150-190 cm Depth 

Linear eqn. 	M = 20.90 - 1.047 P 
Loa. eU. 	M = 15.84 - 1.32 in 
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Table - 6 

Abstract of Physical Properties of Soil 
in Lakhaoti command 

(Average Physical Properties) 

Profile 	Bulk 	Field Capa- Permanent 	carbon 	Soil 
Depth 	Density 	city from Wilting 	Content 	Texture 
(cm) 	(g/cm ) 	moisture point 	%age 

Retention PwP 
curve /~ 9 

0-30 1.54 25.94 7.21 0.65 Sandy loam 

30-60 1.52 24.00 8.74 0.62 Sandy Loam 

60-90 1.54 19.50 7.75 0.59 Sandy Loam 

90-12.0 1.52 19.40 7.53 0.45 Sandy loam 

120-150 1.54 20.00 7.46 0.40 Sandy loam 

150-180 1.59 20.80 6.49 0.38 Sandy loam 

Avera- 1.54 	21.60 	7.53 	0.52 	Sandy loam 
ge 

(Abstracted from Annexures 1,2, and 4). 
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Table - 7 

(i) Average Hydraulics Conductivity in Rooting Zones 

of Soil in Lakhaoti omrnand 

Profile l,epth 
Name of 
Command 	0-30 CM 	30-60 CM 	60-150 CM 

Permeability Permeability Permeability 
m/day 	m/day 	 m/d ay 

43 JBTW 0.74 0.86 0.56 

84 KBTW 0.77 0.83 0.63 

45 KBTW 0.77 0.65 0.70 

Lakhaoti 	0.70 	0.77 	 0.57 Minor 
Min, 

Mund i 
Bakapur 	0.69 	0.64 	 0.59 
Min, 

Machakanli 
Minor 	0.75 	1.04 	 0.49 

Average 	0.74 	0.80 	 0.59 

Per me ab i l i- 3 0.83 	33.33 	24.58 ty in mm/hr 
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4.2.5.2 Soils Chemical Loe  rties 

p1-I and electrical conductivity of a common representative 

sample analysed is given in Table 8. Cations and anions 

analysis by Mahabir Singh (1978) is given in Table 9. 

4.2.5.3. Soil Irrigabilityand Land Irrigability Classification: 

On the basis of physical and chemical properties of soils 

and topographic assessment, the soil is classified in irriga-

bility class (A) as per detailed soil properties assessment 

done in Table 10. 

As per soil irrigability class topographic characteristics 

and drainability conditions the assessment done irs  

in table 11, the land is classified,  Land irrigability and 
drainability class - I. ('I-S : 10317 	1982, Technical Series No .3 

(Revised) . (1985 :The water Management Manual ; A government 

of India, Ministry of Water Resources, Water Management Division, 

Publication and FAO Soils Bulletin No. 42 (1979): Soil Survey 

Investigations for Irrigation). 

4.3. BIOMASS PROD CTION POTENTIAL 

Table 12 shows that the values of monthly gross dry 

matter production rates of a reference crop (Yo ) in kg/ha/day. 

The maximum rate of production is during the months of _-ra. April 

to July with maximum production rate in the month of May which 

is 395.28 kg/ha /day. Because of clear sky conditions in these 

days, actual incomming shortwave measured, are also the maximum 

over the other months in the year. Annual average biomass 
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Table - 8 

Chemical Analysis of Soil in Lakhaoti Command 

(For One Representative Soil Profile) 

Profile Depth 	pH of Soil 	Electrical Conductivity 
(cm) 	 EC (mmhos/cm). 

0-30 7.90 1.34 

30-60 7.80 1.42 

60-90 7.80 1.45 

90-120 7.80 1.98 

120-150 7.80 1.69 

150-180 7.80 1.78 

Average 	7.82 	 1.61 
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Table -9 

Composition of Saturation Extract and Composition of Exchangable 
Complex of Ganga Recent Alluvial Soil of Bulandshahar - Village, 

Manakpur. 

Components  Depth in Cm 

0-15  15-30  30-60  60-120 

Composition of Saturated Extract 

Saturation /Q 22.7 23.7 23.0 22.80 
pH 8.0 7.90 7.30 7.80 
EGe mmhos/cm 1.37 1.42 1.57 2.20 
Ca#+m.eq/100 g. 25.65 26.75 25.50 24.35 
Mg 	" 16.20 15.75 15.22 15.23 
Na 	U 24.56 24.75 25.28 26.76 
K+ 	"4  5.25 5.38 5.49 5.25 
Cb3- 	"' 0.42 0.35 0.32 0.28 
HCC03'  0.87 0.95 0.78 0.72 
C1- 	' 1.98 1.82 1.75 1.72 
Soo- 	U 1.96 '.1.98 2.05 2.12 

Composition of Exchangable complex 

GEC meq/100g 11.28 11.76 12.32 13.12 
Ca 5.12 5.28 5.37 5.75 

3.73 3.32 3.95 4.02 
Na+  1.31 1.48 1.75 1,92 

1.12 1.18 1.25 1.43 
ESP 11.60 12.59 14.20 14.63 

EPP 	 9.90 '10.03 10.15 	10.90 

Source: Ph.D. Thesis of Shri Mahabir Singh (1978), Submitted to 
Meerut University, Meerut. 
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Table — 10 

Soil Irrigability Class 

Sl.No. Analysis of Soil Properties Irrigable 
soil 
classification 

() Effective soil depth usefull to crop 
20000 mm > 900 mm A 

(ii)  Texture of surface 30 cm — Sandy loam 
(Table 6) A 

(iii)  Soil permeability of least permeable layer A  
From table 7 — 24.58 mm/hr which is 
within 5.0-50 mm/hr. 

(iv)  Available water holding capacity to depth 
of 90 cm,  from table (6) , A 

(FG_P P) x BD x RD _ (21.60-7 .53)x 1.54x90 
100  100 

- 19.50 cm i.e. 195 mm > 120 mm 

(v)  Coarse fragments cobbles,and stones more 
than 75 mm —NIL A 

(vi) Gravel and Kankar more than 25 upto 75 mm 
Annexure — 2 max. gravel 1.62%9 - < 1  A 

(vii) Salinity EC x 103  in saturation extract 

1.34 mmhos to 1.98 mmhos 4 4.00 mmhos  A 

(ix) Salt effected (visual percent of area 
affected — NIL  A 

(x) Severity of alkali problem ESP 11.6 to 
14.63 < 15 	 A 

(xi) Sub—soil or substrata drainage characteris- 
tics—excellent  A 

(xii) Soil erosion status — NIL  A 
On the basis of above inferen ces the 
soil is classified in irrigability Class A 
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Table — 11 

Assessment of Land Irrigability Class 

Sl.No. Land Characteristics 	 Irrigable 
land class 

Soil Irrigability Class — -A 

Topography 

1, 	Slope 0.037 	less than 1.00? 

2. 	Surface grading : No restriction 

Drainage  

1. Outlets — Informal suitable outlets 
available 

2. Surface — Less than 0.50Msurfacey 
drain required per acre 

3, 	Sub—surf ace. No sub—surf ace drainage 
needed 

4. 	Depth of water table •_ 15m> 5 metres 

Class I 

Class I 

Class I 

Class I 

Class I_, 

Class I 
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production potential per hectare is 118.35 tons. Crop growth 

and yield are affected by the total radiation received during 

the growing period. At a given temperature and radiation, crops 

differ in their response to how much of the total radiation 

received can be converted into growth and yield. This diffe-

rence has an important effect on how efficiently water can be 

utilised by the crop for production. Crop sel'.ection can 

therefore, be made considering the radiation requirement and 

response of crop in addition to temperature and day length. 

4.4. CROP WATER REQUIREMENT IN LAXHAOTI COMMAND : 

Considering the ETo computed by modified Penman method 

and crops sowing period, crop durations and Kc values as given 

in table 13, the crop water requirement of four crops with four 
sowing dates were computed. The crop wise crop water require-

ment is as per following 

(a)  Maize  Crop water requirement varied with sowing dates 

as given (Table 14, Fig. 9) and in Annexure 8 (A.  + D) . 

The gross water requirement with early .shown ( 15 May) 
crop is 680.34 mm and for the late sown (10 July) 

565.77 mm. A variation of GIR and ETc between early and 

lost sowing is shown in Figure 9. Early sown crops shows 

high values of GIR as well as total ETcrop. Crop sown 

on 25 June recorded minimum, GIR. ETcrop recorded was 
however,, lowest when maize crop was sown on 10th July 
but the GIR x:recorded was not lowest. Variation in the 
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Table — 14 

Gross Irrigation Requirement and ETcrop of Maize with Different 

Sowing Dates in Lakhaoti Command 

Sowing Dates  Gross Irrigation  ETcrop 
Requirement(mm)  (mm) 

15 May 680.34 549.72 

5 June 571.16 512.79 

25 June 533•oo 4.12 

10 July 565.77 451.30 

(k stracted from Annexure 8(a) to 8(d) 

Table — 15 

Gross Irrigation Requirement and ETcrop, of Sorghum with 

Different Sowing Dates in Lakhaoti Command 

Sowing Dates Gross Irrigation ETcrop 
Equipment(mm) (mm) 

20 May 817.22 639.57 

10 June 737.01 587.38 

30 June 655.62 526.91 

15 July 642.86 489.93 

(Abstracted from Annexure 9(a) to 9(d) 
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pattern of GIR & ETc could be ascribed to availability 

of effective rainfall. 

(b) Sorghum (Fodder.:  Computation of crop, water require-

ment four different sowing dates an given in Annexure-a. 
A graph plotted for GIRand.total ETc of crop from early 
sowing to last.sowing shows continuous decline.in GIR 

and ETcrop as shown in (Table 15 and.  Figure 10. The 

GIR of early sown crop is 817.22 mm and for late sown 

crop is 642.86 mm. This could be ascribed to the f act 

of effective rainfall contribution in the later sown crop 

and harvesting of crop by the end of rainy season. 

(c) Pigeon - Pea (Arhar) 

Pigeon-Pea is long duration and draught resistant crop. 

In Lakhaoti command this crop is sown in early mansoon 

months so that harvesting in 1ecember to January may be 
possible to take the next crop. Crop, water require-

merits with varrying sowing dates an given in Annexure-10. 

The crop water requirement, GIR for first and last 
sown dates are 1029.89 mm and 796.45 mm. 

The variation of GIR and ETc - is shown in Tble 16 and 

Fig. ii). 

(d) Crop Water Requirement for Sugarcane 

Sugarcane is an annual crop, its crop requirement is 

high compared to the other field crops. The crop water 
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TABLE- 16 

Gross Irrigation Requirement and ETcrop of 'j  Pigeon-Pea with 

different Sowing Dates in Lakhaoti Command 

Sowing Dates 	Gross Irrigation 	ETcrop 
Requirement(mm) 	(mm) 

10 May 	1029.89 	 796,45 

20 May 990.89 773.03 

30 May 909.10 723.96 

15 June 841.61 656.85 

(Abstracted from Annexure 10(a) to 10(d) 

TABLE - 17 

Gross Irrigation Requirement and ETcrop of Sugarcane with 
Different Sowing Dates in Lakhaoti command 

Sowing Dates 	Gross Irrigation 	ETcrop(mm) 
Requirement(mm) 

15 December 	1950.92 	1 09.05 

1 February 	1893.69 	 1323.71 

10 March 	1623.06 	 1158.93 

20 April 	1493.55 	 1083.63 

(Abstracted from Annexure 11(a) to 11(d) 
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requirement is calcculated for four different sowing 

dates since 15th Dec. to 20 April practiced in Lakhaoti 

Command Annexure - 11. The crop development period of 

early maize lies in summer which needs more irrigation 

water. The gross irrigation requirement computations 

shown, the values of 1950.92 mm and 1493.55 mm for early 

and late sown crops. GIR and ET crops an abstracted in 

Table - 17. 

On the basis of computation a graph is prepared to show 

the nature of change in ETcrop and GIR with, different 

sowing dates from early to late date. Fig. 12. It is 

distinctly seen that upto February sowing, the GIR demand 

is high. After February sowing the crop water require-

ment records a steep decline in GIR and ETc upto 10th 

March, Lowest ETc and GIR an recorded in the crop sown 

on 20th April. 

4.5. PRODUCTION POTENTIAL ASSESSMENT OF CROPS IN LAKHAOTI 
COMMAND 

The observed leaf area index (LAI) is given in Annexure-12 

Dry matter production potential of maize, sorghum (Fodder), 
Pigeon-pea (Arhar) and sugarcane have been assessed periodi-

cally. The details of computations given in Annexure 13 for 

all four crops. 

Cropwise production potential assuming 	soil and water 

constraint conditionsand good management practice for different 

crops are discussed below: 
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(a) Maize : 

Dry matter production potential from the sowing dates are 

worked out in annexure 13t. . The abstract of computed 

and harvested dry matter production in given in Table 18. 

The ultimate dry matter production is Showfl. 

with varying sowing date in Table 19. Results shows that 

there is substantial decrease in dry matter production in 

delayed sowing of crop. The computed dry matter 

production and harvested dry matter production is shown 

in Fig. 13. The crop sown on Maizes irrigated with 

private tubewell recorded highest DM production as 1235 

g/r ;whereas crop sown in July 10 and irrigated with 

Govt.' tubewell recorded, lowest yield as 502 g/m2, The 

loss in production. due to delayed . sowing could be 

ascribed to less availability of sunshine and inconvenience 

in cultural operations. 

Since the variety of the seed is local and cropping mana- 

gement is not much intensive hence the crop production 

potential could be low. 

(b) 5orQhum :- 

The maximum dry matter production was recorded in the 

command of 84 KB (2) . The actual observed production 

was 1430 g/m2  against the potential of 1642.6 g/cm2. 

Table 21 is prepared by scrutinising the maximum harvested 
yield in the range of different sowing dates. The data 

presented graphically on Fig . 14 shows that the gp 

between the computed dry matter production and harvested 

dry matter production increases with delay in sowing dates. 
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TABLE — 19 

Maximum Dry Matter Productions of Maize in Lakhaoti Command 

Sowing 	Selected 	Computed Dry Matter 	Dry Matter 
Date 	plot o f 	Production Potential 	Production 
dpto 	Max.Yiel?d 	atost Observation 	at Last 

g/m~ 	 Observation 

g /m
2 

20.5.91 	437JB(2) 	1256,17 	 1235 

10.6.91  Mundi Baka—  843,85  740 
pur Minor 

25.6.91 	Lakhaoti 
Minor 	83 7.2 63 	 735 

5.7,91 	84 KB(1) 	696,52 	 502 

(Abstracted from Table 18) 
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TABLE-21 

Maximum Dry Matter Production of Sorghum in Lakhaoti Command 

Sowing Date 	Plot No.of Computed Dry 	 Observed 
upto 	 Max.Yield 	Matter ProduCtlon 	Dry matter 

Production 
gym 	 g/m

2  

30.5.91 	84 KB(2) 	1642.594 	 1430 

10.6.91 84 KB(3) 1540.926 1276 

20.6,91 43 JB (2) 1459.28 1259 

15.7.91 45 KB(3) 1180 936 

(Abstracted from Table 20) 
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(c) Pigeon-Pea (Arhar ) : 

The computate potential dry matter production is 

given in Annexure 13(1). 

The abstract of computed and observed dry matter pro-

duction is given in Table 22. The production observed 

with varying sowing date is arranged in Table 23 and 

Fig. 15. 

(d) Sugarcane :_ 

The dry matter production potential of sugarcane is com-

puted by the Agro-ecological zone method. The computate 

values are given in Annexure 13(d). 

For four observation data on potential dry matter produ-

ction and observed dry matter is given in Table No.24.. 

The dry matter production observed maximum,and computed 

dry matter production corresponding for sowing date is 

given in table 25. A comperative bar graph is prepared 
( Fib- I6) 

with these values.,. No substantial variation between 

computed and observed dry matter production is found. 

The maximum crop production for standard cropping 

conditions as per FAO 33 (1979) is 110-150 t/ha. i.e. 

1100-1500 gram/m . The maximum dry matter production 

observed to nearly at harvesting stages crops recorded 

5287 g/m2  in plot No. 433B(2), 3486, gm/m2  in Mundi Minor-1 

and 4302 g/m2  Mundi Minor No.2 plot. Crop manage-

ment needs improvement for harvesting more yield. 
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TABLE — 23 

Maximum Dry Matter Production Levels of Pigeon Pea with 
Varrying Sowing mates in Lakhaoti Command 

Sowing Date 	Plot No. of Computed 	 observed 
upto 	 Maximum dry dry matter 	 try matter 

Matter Produc—Production 	 Production tion 	 2 
9/m 	 g/m2 

15 May 	Mundi 	833.042 	 745.00 
Bakapur-1 

30 May 	43 JB(3) 	416.28 	 374.00 

10 June 	84 KB(1) 	439.747 	 402.00 

15 June 	Lakhaoti- 
Minor 	571.232 	 464.00 
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TABLE - 25 

Maximum Dry Matter Production Levels o f Sugarcane with 
Varrying Sowing Dates in Lakhaoti Command 

Sowing date 	Plot No. of Computed Dry 	 Observed 
upto 	 Maximum dry Matter Produc- 	Dry Matter 

Matter Pro- tion 	 Production 
duttion  g~2  g/m2 

25 Dec.1990 	43 JB(2) 	5330.158 	 5287 

25 Feb. 1991 	43 JB (3) 	4370.031 	 4304 

25 March,91 	Mach. 	3592.18 	 3466 
Minor 

20 April,91  84 KB (1)  2917.829  2865 

(Abstracted from Table 24) 
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4.6. CROP HUSBANDRY PRACTICES 

The abstract of partial crop management cost is given in 

• Table , 26 . These Figures showE that the expenses in cultiva-

tion areals most uniform in various the commands. The crop 

husbandry practices observations made during study period since 

August 1991 to 10 October,1991 are abstracted and given in 

Table26(a)to 26(d,) for maize, sorghum Pigeon—pea and sugar- 

cane crops. 

Analysis of the observations recorded Tables 26(a) to 26(d) 

reveal that the level of management of various crops is modera-

tely poor because, farmers are not using certified seeds, sowing 

time is much extended fertilizer dose used is far below the 

recommended level and plant protection measures are unsatis-

factory. However, same exception observed with some fields 

where the farmer (5) was Qr;  were of progressive nature and 

had adopted improved practices. Various research for this 

moderately poor level of management could be ascribed to the 

techno—economic problems with farmers. 

4.7. WATER RELATED YIELD. CONSTRAINT ANALYSIS : 

With the observed data of irrigation application 

rainfall data of Bulandshahar (vide Annexure 14) and rooting 

depth (Annexure-15) the availability of soil water to meet 

the plant evapotranspirative demand is analysed for all plots 

and each crops (Annexure — 16) crop wise analysis results are 

as follows : 
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Table 2b 

Abstract of Partial Crop Management cost in Lakhaoti 
Command (Cost in Rupees Hectare) 

Crops 
Plot No. 

Maize 	Sorghum 	Pigeon-Pea 	Sugarcane 
(Fodder) 	(Arhar) 

T UBEWELL 
CO NMANDS 

43 JB(1) 2624 663 1390 4647 

43 JB(2) 2363 1100 1725 7261 

43 JB(3) 2820 770 1635 7440 

84 KB(1) 3503 604 1107 4820 

84 K3(2) 2877 1550 1827 6071 

84 KB(3) 2128 850 919 5983 

45.KB(1) 3223 680 1790 4769 

45 KB(2) 3946 645 1344 6707 

45 KB(3) 3208 1083 1818 7868 
BANAL COMMAND'S 

Machakanli 
Mi-1 3435 773 1603 6586 

Lakhaoti 
Mi—1 4510 1592 1445 — 
Minor-1 3229 1051 1794 7483 

Mund i 
Mi-2 — — — 5911 

Average 3322/_ 947/_ 1533/— 6296/— 

(Abstracted from tables 26(a),(b),(c) 	and 	(d)). 
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TABLE - 26(a) 

A Crop Husbandry Study in Lakhaoti Command - (Crop Maize 

(Data for per Hectare Units of Land) 

Particulars 
Plot No. 43 JBI 43 JB2 43 	J83 . 34 KB1 84KB2 84K32 
Sajara No 
Area 	(Ha.) 

82 
0.40 

9L 
0.20 

332 
0.33 

19 
0.28 

66 
0.30 

399 
0.20 

Owner Sri Rajpal Singh Sh.Hatan Singh Sh.Jagge Sinyh Sri.K.Singh Sri Bull Singh Sh.Ghara.Singh 
Village Manakpur Manakpur Manakpur Cha*aura Mus- Charaura Bhawasi 

tafabad Mustafabad 
Source oflrrigation Govt .1W No.43JB Own T'.v Govt ,TN No.43 Govt .TN NO Own T. 3ovt.?'v 94  K8+ 

JP+Pvt.T'N 94 KB Pvt.T'M 
Behaviour Crop Rotation Maize/Lahi/whet Maize+9lackgram/. Maize+green_ Maize/Lahi/ 	Ser;h.0 MMung./ 

wheat q-- am/oats oats wheat 

tY Qty. 	Cost Qty. 	Cost Qty. 	Cost Qty. Cost Qty. Cost 	Qty. 	Cost 
1 2 	3 4 	5 6 

Rs . Rs . 	4s. f? °---Tq--  

Field 	Ploughing 2 	By 	350 3(By 	450 3 by 	.545 4 	714 5 Bulloes 	470 d By 	500/- 
tractor local bullocks 

Harrowing I Tractor I I I I I 
Planking 2 2 2 2 3 2 
Levelling . _ - - - - 

Sowing 	Variety Local Local Local Local Local Local 
Seed rate 	(kg/ha) 12.50 	88/- 12.50 	89 15 	90/- 15 	90/- 17 102/- 10 	60/- 
Spacings/plant 

m 
10 

density/ 
11 9 10 9 9  

Sowing Depth(cm) 4-5 4-5 4_5 4_5 1-5 4_5 
Sowing Method Broad cast. Broad-cart. Broad cast, Broad.caet, Baord-cast, 2road-casts  

Fertili- 	(a)BASAL FYM(Oty.- - - 90 	340/- _ - 	_ zer  
apclicIIti 	 Urea on - 50 	125/- - 	_ 100 	250/- to 125/- 125 	313/- 
(Per/ha) 	 DAP - - 	- - 	- - 	- 

(b)To Dressing 
- 	- 

Urea 62.50 	156 - 	- 120 	300 100 	250 30 75 	- 	- 
DAP - 	- - 	- - 	- - 	- - 

• (c) 	Spray _ 	- _ 	- _ 	_ - - 	- 
Plant 	Protection 

Type of Problem Weed growth weed Teed Oeed Weed Veed 
growth growth growth crowtb orewth 

(a) Incorpora- 
tion(kg/ha) _ 	_ _ 	_ _ 	_ - 	- - _ 	- 	- 

(b) Dusting(kg/ha)- 	_  _ _ _ 	_ - - 	- 	- 
(c) Spray(kg/ha) - 	- - 	•- - 	- - 	- - - 	- 	_ 

Irrigation 
(a) Method Basin 

f'loodinu 
Basin 
I 	ndinq 

ilasin Basin Basin Basin flooding flooiing flood Ing flooding 
(b) Luantity 

applying(rsn) 
300 	270 250 	450 75 	20 50 	104 200 560 	90 	175 

(c) Runoff 	(rrm) - 	- - - 	- - 	_ _  _ 	- 

Table contd/--_-_--__- 
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TABLE - 26 (a) 

A CROP HUSBANDRY STUDY IN L•tkQ{,:Ori coii-.No 

CROP i M4IZS 	(Data for per Hecters Units of Land) 

S.No. 	particulars 

1.  Plot No. 45 	11 45 	12• 45 	I<83 Mach. M-1 La) aoti A4-1 MIndi Mi-1 

2.  Sajara No. 560 561 554 354 74 82 

3.  Area (Ha) 0.31 0.74 0.31 0.40 0.26 Ha 0.65 

4.  _ 	Owner Smt.Rakam Xaur Sh.Mradhaj Shri Rarnvir Sh.Prem Singh Sh.Dal Singh Sh.Harpal Singh 

5.  village Pipala Bfl. Pi~Q~ah Vehlimpura Mandk Bahapur Mundi Bakapur 

6.  Source of Irri- Govt.r.W. Own T.W. Govt. T.W. Canal T.W.+ Canal T.W. + Canal 
gation No. 45 10 No.451<8+Pvt. 

T.W. 
7, Previour Crop MaizcrArhar/ Maize/Rai/ ht3ize+..rhar/ Maize/Lahi/ Maize/Potato/ Na1ze+Ming-Rai- 

Rotation Wheat e4heat Wheat Wheat Wheat vihelt 

qty. 	cost - pty. 	cost --0`cy. 	cost- ~uey: cost pty~ c s't-'- sty. 	cost 
b. Rs. R3. W. Rs. !b. 

8. Field 	Ploughing 5 	B 	390/- S 	B 	670/- 4 	ay 	625/- 2 	B 	400/- 
y 

4 	© 	615/-̀  
y 

5 	B 	446 
Prepaaa- Borrowing y 1 Bull- y 1  Bull 1 

Trac- 1 trac- 
1 Bull- y 1 Bull- 

tion  Planking 
Levelling 

2 ock 
- 

4 	occ 
- 

2 tor 
- 

1 tor 
- 

2-  ock 2 ock 
- 

.9.  Sowing Variety  Local Local Local Loci1 Local 
Seed rate 	10 	60/- 12 	84/- 13 	78/- 15 	105/- 15 105/- 
(Y/ha) 
apacinge/ 	10 	- 45 cm.P'R 10 9 8 

Plant density per ;Lq.m. 15 cm P/P 
Sowing depth 

i Broadcas- 	(cm) 	- 4-5 -  
tang Sowing  4-5 Dabbing n_5 e_5 3-5 

method 

10. Fertili- a) 	4 FY M  64  560/- 200  1750/- -  - 130  1140/- 260 570/- 

zer app- 
lication 

(punts) 
Ure.  -  - 125  3131/- 80  200/- 50  125 150/- 

(iq per/ha) DAP 	- 	- 62.50 224/- - 	- - 	- - - 
b)Top 	Ursa 75 	188/- - 	- 80 	200/- - 	- 60 150 

Dress- 
ing 	AAP 	- 	- - 	- - 	- - 	- - - 

c)Spray 	- 	- - 	- - 	- - 	- - - 

11. Plant Type of  Weed growth Weed growth rleed growth Weed growth Weed growth 
protec- Problem 

tion a)Incorpora- 
tion (ha/ha) 	- 	- - 	- - 	- - 	- - - 

b)Dueting 
(Wha) 	- 	- - 	- - 	- - 	- - - 

c)Spray 
(1q/ha) 	- 	- - 	- - 	- - 	- - - 

12. Irriga- a)Method  Basin flooding Basin FloodingBasin FloodingBasin Flooding Basin Flooding 

tion b)puantity 	105 	450 200 	345 100 	, 	190 400 	300 470 120 
pplied(nm) 

c)Runoff(mm) - 	- - 	- 

Local 
12.50 88/-

8 

1 

3-5 

80 	700/- 

80/- 200/- 

80 	200 

Weed growth 

Basin Flooding 

450 	255 
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Table 26 (b)/---Contd/-- 

A crop Husbandry Study in Lakhaoti Command 

Crop; Sorghum (Fodder) 

S1. No,  Particulars 

1. Plot No.  43 JB(l) 43JB(2) 43J13(3) 84KB(l) 84KB(2.) 84KB(3) 

2, Sajara No,  303 91 332 18 78 389 

3. Area (Ha.)  0.30 0.50 0.25 18 o.25 0.20 

4, Owner  Sh.S.Singh Sh.R.Sing; Sh.J.Singh Sh.K,Singh Sh.B.Singh Sh.Dhara Singh 

5.  Village  Manakpur Manakpur Manakpur Chauran Charaura 
Bbawasi 

Mustafbad Mustafabad 

6.  Source of i  JB Govt. Own TW 43 JB KB Govt, Own TW vt, TWt 
Irrigation Tovt.IW+Pvt, 84 

Pvt. TW 

7.  Previous crop 
r. oghum/ rotation 	S ts Sorghurn+ Sorghum/La ii /Sorghum/Lahi/Sorghum/Lahi Oa Sorghum+Mung-Wheat 

Lahi/Wheat An~ar/ Wheat 
Wheat  

... 	. . 	_ 
Qty.  Co-t Qty.  Cost Oty,.  Cost Uty,  Cost Qty, Cost 

Rs. Rs Rs. Rs. Rs. 
2  4 iE, 7  8 9  10 11  12 13 14 

8.  Field  Ploughing 4 By  300 4 Ira- 300 3 by  400 3 By  450 
Preparation Bullock ctor Bullock Bullock 

8. Field 
Prepara- 
tion 
Ploughing  4 By  300 4 Ira-300 3 By  400 3 By  450 5 Ira- 900 4 By 700 

bullock ctor Bullock Bullock ctor Bullock 

Harr awing  -  - - 1  - 2  - 1  - 1 

Planking  2  - 2  - 2.  - l-  - 3  - 3 - 

Levelling  -  - -  - -  - - -  - - _ 

9.  Sowing 
• Variety  Local  - Local  Local Local  - Local  - -  - Local - 

Seed Rate  
(kg/ha) 	

25  175 20  100 20  100 22  .  154 20  100 20 100 

Spacing/ 
Plant densi-32  21 _ 23  - 35  - 19  - 18- -  

• ty per sq.m. 

Sowin  3-5  - 
depth?cm) 

3-5  - 3-5  - 3-5  - 3-5  - 3-5 -  

Sowing 
Method  Sa'.  - BC  - BC  - BC  - BC  - BC - 

10.  Fertilizer 
Application 
,(,per 	ha 
(a)BASAL _ _ _ 

EYM(Qtl) - 	-  - - 	- 
Urea  -  - 60  150 -  - -  - 60  150 - 

DAP 	- 	- - 	- - 	- - 	- - 	- - 
(b)Top Dressing 

Urea  25  188 -  - b0  150 -  - 60  150 - - 

DAP 	- 	- - 	- - 	- - 	- - - - 
(c) Spray 	- 	- - 	- - 	- - 	- - - - 

BC = Broad-Casting 
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1 2 3  4 5  6 7  8 9 10 1.1. 12 13 14 15 

11. Plant PrptjQ.n 

Type of Problem RR  Flies RRF  RRF  RRF  RRF  RRF  RRF  RRF RRF RRF RRF 

(a) Incorporation  -  -  -  -  -  -  -  -  -_  _  _ 

(b) Dusting(Kg/ha)  -  -  -  -  -  -  -  -  -  -  -  - 

(c) Sp-ry(Kg/ha)  -  -  -  -  -  -  -  -  -  -  -  - 
12. Irrigation  

(a) Method  Rain- -  Basin Flooding Basin Flooding  Rainfed Basin Flooding Basin Flooding 

(b) Uty.Applied(mm) fall _  250 550  50  120 -  -  250 520 50 150 

(c) Run off (mm)  -  -  -  -  -  -  -  -  -  _  _  _ 

13.  Interculture  

(a) Mannual hoing  -  -  -  -  -  _  -  -  -  -  -  - 

(b) Bullock drawn 
(i) Hoing  -  -  -  -  -  _  _  _  -  _  _ 

(ii)Harrowing  -  -  -  -  -  -  -  - 

(c) Tractor drawn 
(i) Hoing  -  -  -  -  -  -  -  -  -  -  -  - 
(ii)Harrowing  _  _  _  _  _  _  _  _  _  _  _ 

• '14,,  Harvesting  

(a) Mannual  Not observed Not estimated Not estimated Not estimated Not estimated Not estimated 

(b) Mechanical  -  -  -  -  _  _  _  _  _  _ 

15. Trasnport Produce 

(6) Mannual  -  -  -  -  _  _  _  _  _  _  _  _ 

(b) Mechanical  By Buggi  By Bugi -  Bugi  -  Buggi _  Buggi  -  By Buggi 
16. Thressino  

(a) Mannual  -  -  -  -  _  _  _  _  _  _  _ 

(b) Mechanical  -  -  -  -  -  _  _  _  _  _  _  _ 

17... Yield  

(a) Grain(Qnt).)  -. 	- 	- 	- 	- 	- 	- 	- 	- 	- 	- 
(b) Straw(gntl)  -  -  -  _  _  _  _  _  _  _  _ 

Others  - - - _ _ _ _ _ _ _ _ _ 

Total cost of culti-  663/-  100/-  770/-  604/-  1550/-  850/- 
vation/ha(Rupees) 

RRF = Root Rotk Flies 



T,LiLS - 26(b)-Contd- 
A CROP BUSB:VIDRY STUDY IN LAKIIAOTI CQi;:AND 

CROP - SORGHUM (FODDER)  (Data for Per Hectare Units of Land) 

Particulars 

1.Plot No. 45 	1 1+5KB2 45KB3 Mach Milt Lakh_Mi-1 Mundi Mi-I 
2,Sadara So. 556 561 578 352 72 1086 

3, Area(Ha) 0.57 0.32 0.29 0.20 0.26  
1, Owner Sri Ramvir Singh Sri Noradha) Sri Jag_ Sri Prem Sri Rajendra Sri Ram Saran 

Singh Pal Singh Singh Singh 

'5.Village Pipala Pieala Pipala Vehlimpura Lakhaot rundi Bakeour 

6.~ource of Irrigation 45KB Govt. T. If. Own T. U. 1+5 KB Govt. Canal Irriga_ Canal Irri_ Canal Irriga_ 
T. W. 	+ tion gation + tion + T. W. 
Pv t. T. W. T. N. 

7.Previou,  Crop Soz~ghum/Lahi/ Sorghum +Arhar/ Sorgtrum(f) Jowar/Lahi/ Sorghua/Lahi/ Sorghu©/Lahi/ 
Oats Wheat Lahi 'wfeat Wheat Wheat Wheat 

Qty 	Cost Qty 	--o;t 2ty 	Cost Cty 	Cost Qty 	Cost Itj 	Cost 
8.Field , ' 

Preparation 
Ploughing 4 By  5o0/- 5 BY  375/- 2 By  520/-rao- 330/- 3  615/- 5 3u-  500/-  

hock 
Farrowing I Trac- 2 3a_ 1  Pr-to- - 1 

for ].locks for 1 

Planking 2 3 2 2 2 4 
Levelling - - - - - 	. - 

9.  Sowing •7ariety Local Local Local Local Local Local 

Seed rate(kg/ha) 20  140/- 20.  100/- 24  168/- 20  140/- 26  132/- 25  175/- 

Spacings/plant 
density/sq.m. 28  - 16  - 20  - 24  -. 25  - 18  - 

Sowing Depth(m) 3-5 	- 3-5 	- 3-5 	- 3-5 	- 3-5 	- 3-5 	- 
Sowing method Broad Cast Broad Cast, Broad Cast Broad Cast Broad Cast Broad Cast 

10.P"ertilizer (a)B,1SAL 	FYi1 - 	_ - 	- - 	- - 	- - 	- - 	- 
 Urea -  - -  - 50  125/- 25  63/_ 100  250/- 62.50  156/- 

tion(per/ 
ha) DAP - 	- - 	- - 	- - 	- - 	- - 	- 

(b)Top  Urea -  - -  _ -  - -  - 50  125/- -  - 
Dress- DAP - - 	- - 	- _ 	- - - 	-  
ing " 

(c)Spray 

11.Plant Type of Problen Boot Rot and Weed growth & Weed growth Weed growth - 	_ _ 	- 
Protee- flies attach flies attack & flies attack 
tion (a) Incorporation 

(Kg/ha) - - -  - -  - -  - - 

(b)Dast1ng(kg/ha) -  - -  _ - - - 

w.. (c)sprsy(kg/ha) -  - -  - -  ^ -  - -  - - 

12.Irrigation (a)Method By Basin By 3asLn By Basin • By Basin By Basin fl 3a sin 
flooding flooding flooding flooding flooding ;1oo:ing 

(b)',uantity 25  40/_ 100  170/- 25  95/- 350  210/- 400  120/- 250  220/- 
ippl ied(111) 

(c)Runoff (mm) - - 	- - 	- - 	- - 	- - 	- 

13.Inter_ 	(a)Marival RoLng - - 	- - 	- - 	- - - 
culture  (b)Bullock 

drawn(a)Foing -  - -  - -  - -  - - 
(b)B.'rowing - - 	- - 	- - - 	- - 

(c )Trac tor 
drawn(a)1bing _  - -  - -  - -  - -  - 

(b)Harrdwing _ -  - -  _ -  - _ -  - 

..........2/^ 
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- 2. 

45K131 	45KB2 	45KB3 	Mach Ni-1 	Lakh-Mir1 	I; 

14.Harvesting 	(a)Manual Not observed 	Ilot observed 	Not obser- 	Not ob_ Not obser_ 
ved 	served ved 

(b)Mechanical _ 	_ 	_ 	_ 	_ 	_ 	_ 	_ _ 	_ 

15.Transport 	(a)Manual - 	- 	- 	- 	- 	- 	- 	- - 	_ 
of  
Produce 	(b)Mechanical By Buggi 	BY Bagg. 	BY B ggi 	- 	- B1' Buggi 

16.Threshing 	(a)Manual - 	_ 	_ 	_ 	_ 	_ 	_ _ 	_ 	_ 
(per/ha) 	(b)Mechanical - 	- 	- 	- 	- 	- 	- - 	- 

17.Yield/ha 	(a) Grain(quintals) - 	- 	- 	_ 	- 	- 	- 	- - 
(b)Straw(Quintals) - 	- 	- 	- 	- 	- 	- 	- - 	- 

18. others 	- Weeding Weeding 	300/_ 
out out 

7 Labour 12 Labour 

Total Cost of Cultivation/ha 680/- 	61+5/- 	1083/_ 	773/- 1592/- 	105l` 
(RiPees) 
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TABLE  26 (c) 

A  Crop Husbandry Study in Lakhaoti Command 

(Crop  : Pigeon Pea (Arhar) (Data for per hectare 
Units of Land) 

Particulars 

Plot No. 43 J131 43 JB2 43 JB3 84 KBI 84 K52 84KB3 

Sajara No. 84 82 332 388 67 382 

Area(Ha) 0.40 0.33 0.24 n.33 0.30 1.13 

Owner Sr.N.Singh S,N.Singh Sh.J.Singh Sh.a.Singh Sh.B,Singh Sh•H.D,): 

Village Manakpur Manakpur Manakpur Bhawasi C:haraur.a Bhawasi 
Mustafabad 

Source of Irrigation 4358  Govt.T.W.  Pvt,T,W. 43 JP Govt. 84 KB Govt. Own TI,N Pvt.TWt" 

T.W.+Pvt.TIK TW Govt.1W 

Previous crop rotation Maize/Lahi /oats Maize+Arhar/ "Aai.ze/Lahi/ Sorghum Malze+Greer- Sorghum/ 

Wheat Wheat Kahi/''heat gram/Wheat Lahi/Whr 

Qty. Cost Uty.  Cast Qty,  Cost Gty.  Cost Qtyt  Cost Qty.  (. 
Rupees Rupees Rupees  Rupees Rupees 

1  2  3 4 5  6 7  9 9  10 11  12 13  1• 

Fie..d  Ploughing  2 By 300 3 By  450 3 Bullock 560 4 By  600 4 By  625 4 By  3' 

Prepara-.  tractor. tractor Bullock tractor bullock 

tion 
Harrowing  - - -  - 1  - 1  - 1  - 1 

Planking 	1 - 1 	- 2 	- 2 	- 2 	- 3 
Levelling  - - -  - -  - -  - 

Sowing  Variety  Local Local Local Local Local Local 

Seed rate 
(kg/ha)  15 165 15  165 15  165 12  132 17  137 14  1 

Saacinas  8 - 14  - 12  - _  - -  - _  -. 

•plant 4.ensi- 
ty`per  sq.m. 

Sowing depth 4-5 4-5 4-5 4-5 4-5  - _  - 
(cm) 

'Sowing method Broad  ..  _ Broad Broad Broad  Broad casting 
casting casting casting casting 

Fertilizer (a) Basal 

ap~ ica-  FYM  - - -  - -  - -  - -  - -  - 
tion 	Urea 
(Pe.r/ha) 	- - 	_ - 	- - 	- _ 	- - 	- 

DAP  - - - -  - -  - -  - 
(b) Top dre- 

ssing, 
Urea 	- - - 	- - 	- - - 	- - 
DAP 	- - - 	- - 	- - 	- - 	- _ 	- 

(c) Spray  - - -  - -  - - -  - -  - 

Plant Pro- Type of 	, 	- - Termite - 	- - 	_ - 	- - 
tection  Problem Problem 

(a) 	Incorpora- 
tion 	- - - 	- - 	- -  - 	- - 

(b) Dustin 
(kg/ha) - - -  - -  - -  - -  - - 

(c)  (kg/ha) - - - 	- - 	- - 	- - 	- - 



1  2  3  4  5  6  7  8  9  10  11  12  13  1 

2. Irrigation  By flooding  By Blooding  Rainfed  By Basin Flooding,  By flood1•- 
(a)Method  By flooding  Basin  Basin  in Rasi.r 

Basin 

(b)Qty.Applied 
(rim)  100  300  275  660  200  410  -  -  225  265  100.  L 

(c)Runoff(mm)  -  -  -  -  -  -  -  -  -  - 

1turP  Hon  N / 
3. Inter-(a) Mannual  1/25  625  1/18  450  2/20  500  1/15  375  2/30  750  .1/13 

cu  ig o 
Total 
Labour 

(b) Bullock 
drawn 

 

(i)Hoing  -  -  -  - 

 

(ii)Harrowinq -  -  - 

(c) Tractor drawn - 

 

(i) Hoing  
-  -  -  -  

 

(ii), Horrowing -  -  -  - 

.4, Harvesting 

(a) Mannual  Not harvested  Not harvested 

(b) Mechanical  -  -  -  - 

 

.5 Transport(a)Mannual -  -  -  - 

of pro- (b) Mechanical  -  -  - 
.duce 

 

.6.'Thressin (a) Mannual -  -  -  - 

 

(per/ha) (b) Mechanical  -  -  - 

L7. Yield/ (a)  Goain 
• ha  (Quintals)-  -  -  - 

(b) Straw 

 

(quintals) -  - -  - 

LB* Others.  -  -  -  - 

Total cost of cults.-  1390 

vation/ha.(Rupees) 

1725/- 

Not Harvested Not harvested Not harvested Not har- 
veted 

1635/-  1107/-  1827/-  919/- 
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TABLE 26 (c) Con td/- 

A Crop Husbandry.Study in Lakhaoti Command 

Crop: Pigeon-Pea(Arhar.)(Data for per Hectare Units of Land) 

l No. Particulars 

Plot No.  45 KB1  45 KB2  45 KB3  Kachakauti  Lakhaoti  Mundi Minor-' 
M-1  M-1 

Sajara No.  539  561  556  444  78  75 

Area (Ha)  0.20  0.40  0.26  0,40  2,02  0.32 

Owner  Sh.K.P.Singh  Sh.M.Singh  Sh.R,Singh Sh.0.P.Singh  Sh.P.Chandra  'Sh.D,Dhimar 

Village  Pipala  Pipala  Pipala  Vehlimpura  Lakhaoti  Mundibakapur 

Source of Irrigation  45KB Govt.TW  Own Ti'  45KB Govt. Canal  TW+Canal  TW+Canal Co'' 
TW+Pvt .TIW  irrigation 

Previous crop rotation  Maize/Lahi/  Sorghum/  Sorghum/ Maize/Lahi/  Sorghum/  Sorghum+Arh , 
Wheat  green gram/  Wheat  Wheat  Lahi/oats  Wheat 

wheat 

Qty,  y.  os Ql y. 	Coct  Wt y,  Coct Qty.  Co"t  ty. Co`t- 
p  Rupees :  Rupees  Rupee,' 3`  

...._. 

 
Rupees s _-- Rupees s  upees  Rupe ....  .... R........._...._.._...._._.._._..._.  

2  3  4  5 6  7 8  9 10 11 12  13 14  15 

.`Field  Ploughing  3 By  400 3 By  400 4 By  730 5 By  450 4 Tra-  767 G4 By . 656 

Prepara- 

 

Bullock  
Bullock  Tractor  Tractor  ctor  Bullock 

tion  
Harrmwing  1  -  1  _  1  -  1  -  1  _  1  _ 

Planking  2  -  1  -  2  -  3  -  2  -  2  - 

Levelling  -  -  -  -  -  -  -  -  -  -  -  

►. Sowing Variety  Local  Local  Local  Local.  Local  Local 

Seed rate 
(kg/ha)  15  165 12.50 138 12  138 12.50 138 12,50 138 12.50  138 

Spacing/Plant 13  - 9 	- 12 - 12 - 22  - 9  - density per 
sq.km.  1^ 
Sowing depth 
(mm)  4-5  4-5  4-5  4-5  4-5  4-5 

Sowing method  Broad casting Broad casting Broad  Broad  Broad  Broad 
casting  casting  casting  casting 

0. Fertilizer 
application 

 

-(per/ha) (a)BASAL FYM  -  -  - 

 

Urea  ' -  62.50  

-  - 

 

 

DAP  -  -  -, -

(b) Top dressing, 

- 25 90 -  - -  - 

 

llcea. -  - - 

 

DAP -  - - 

 

(c) Spray  -  _  - 

1, Plant Protection Type of Termite Problem 

Problem 
(a) Incorpora- 

 

tion(kg/ha) -  -  - 

(b) Dusting 

 

(K9/ha.)  ' -  -  - 

(c) Spray (kg/ha)  - 

Termite Problem  -  -  Termite Problem-  - 
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1 	2 	3 	 4 	5 	6 	7 	8 	9 	10 	11 	12 	13 	14 

12, Irrigation 	(a) Method 	By Basin flooding Basin Irrigation 	Basin Irrigation 	Basin Irrigation 

(b) Qty.applied 
(mm) 	100 475 	125 275 200 	450 	360 300 	.125 	165 225 

(c) Runoff(mrn) 	-- - 	- - - 	- 	- - 	- 	- - 	- 
13. Interculture(a) Mannual 

Hoing No/ 
Labour 	1/30 750 	1/15 375 1/20 	500 	2/25 625 	. 	1/15. 	175 2/30 

• (b) 	Bullock 
drawn 
(i)Hoing 	-. - 	- - - 	- 	- - 	- 	- - 

(ii) Harrowing- - 	- - - 	- 	- - 	- - 
(c) Tractor Drawn. 

(i)Hoinq 	- - 	- _ 	_ - 	- 	- - 	- 
(ii)Harrowing - 	- - - 	- 	- - 	- 	- - 

14. Harvesting 	(a') Mannual 	Not harvested Not Harvester) IJot 	IIarveIted Not harvested Not harve 

(b) Mechanicla 	- - 	- - - 	- - 	- 	- - 
15, Transport of(a) Manual 	.. - 	- - - 	- 	- - 	- 	- _ 

produce 	(b.) Mechanical 	- - 	- - - 	- 	- - 	- 	- 
16.  'Threshing 	(a) Mannual 1 :. (per /ha) 	 - - 	- - - 	- 	- - 	- 	- - 

(b) Mechanical 

17.  ;Yield/ha:. 	(a)Grain 
(Quintals) 	- _ 	- - - 	- 	- - 	- 	- - 

(b) Straw 
(quintals) 	_ _ 	_ _ _ 	_ 	_ _. 	_ 	_ - 

Others 

Total 	cost of cultivation/ 1790/- 1344/- 1818/- 1603/_ 	1445/- 1794/- 
ha:(Rupees) 
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• TABLE 26 (d) 

A Crop Husbandry Study in Lakhaoti Command 

'4, 	 Crop: Sugercane (Llata for per hectare units of land) 

S1.No. Particulars 

1, Plot No.  43 J131  43 J82  43 JB3  84 KB1  84 KB2  84 KB3 

2, Sajara No.  318  315  332  382  66  378 

3. Area (Ha.)  0.70  1.20  0.16  1.62  0.73  0.65 

4. Owner  Sh.N.P.Singh  Sh.G.S'ingh  Sh.J.Sinah Sh.D.Singh  Sh.Buli. Singh  Sh.B.Sin " 

5. Village  Manakpur  Manekpur  Manakpur Bhawasi  GharauramuFta- Bhawasi 
bad 

6. Source of Irrigation  43J8 3ovt.TW  Own Td  43 J8 Govt. 84KB Govt.  Own T',N  84 KR G- 
T';I+Pvt.T'.I 	TtW 	 +Pvt.TW 

7. Previous crop rotation 	Sorghum/Vdheat/ Maize/.S.Cana Maize-Wheat+S.Cane+ 	S.Cane+Wheat/ 	S.Cane+'. 
Sugarcane  S.Can'?  'Nheit/  S.Cane  S.Cane 

S.Cane 

i~ t 	ro st _ Ot  Qty. 	Cost Qty. 	Cost 	y...__.__... _ 	y. — Cart—l~ty—Co 
.As . 	Rs. 	Rs ' S . 	R5 . 	Rs. 

1 2  " 3  4  5  6  7  8  9  10  11  12  13  14  15 

8. Field  Ploughing  4 By  600  7 By  1050 6 fly  900 6 By  5 By  768  6 By  92, 

 

Prepa-'  g  Tractor  Tractor  Bullock  Tractor  Tractor -  Tractor 
•

tion Harrowing  -  -  1  -  1  -  1  1085 -  -  - 

• Planking  3  -  4  -  3  -  3  -  2  -  3  - 

Levelling  -  -  -  -  -  -  -  -  -  -  -  - 

9.. Sowing Variety  1.13.1148 -  -  18.1148 Local IR.1143  Local  -  Local 

Seed rate  . 
((1ntl/kg/ha)  50  200  37.50 1500 50  2000 50  2000 50  2000 35  140" 

Spacings 
R/R(cm)  45-50 - . 60  - 50  - 60  - 50  - 50  - 

Sowing Depth 
(mm) 	15-20 - 	15-20 - 	15-20 -, 15-20 - 	15-20 - 	15-20 - 
Sowing method  Mannually 300  Manua- 300  1tannua-  Manua- 

setting  lly  300 
setting  

11y  ll.y  300  Manua- 300  Manua- 300 
setting  setting  ily  lly 

setting 	setting 

10. Fertilizer (a)BASAL  -  -  80  560  -  -  -  -  30  245  60  an 
application FYM(Qntl) 

	

(per/ha) 	Urea 	225 	562 	200 	5(x) 3(X) 	750 200 	500 2'75 . 689. 150 	3J' 
DAP  -  - 1.50 570 -  - -  - _  - - - 

(b)Top Dress-
ing, 

• Urea " 	50 	125 	250 	625 	100 	• 250 - 	- 	- 	- 	125 	313 
DAP  -  -  -  -  -  -  -  -  _  -  -  - 

(c) Spray- 	- 	- 	- 	- 	- 	- 	- 	- 	- 	- 	- 	- 

11. Plant Protection 
• Type of Problem -  -  Flies att<~ck -  -  -  -  -  -  -  - 

(a)Incorpora- 
tion(kg/ha) -  _  _  _  _ _  _  _  _  _  _ 

(b) Dusting(kg/ha)-  -  Gamax in -  -  -  -  -  -  - .  - 
25 

4'  (.c) Spray(kg/ha)-  -  -  -  -  -  -  -  -  -  -  - 
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Table  26 (d) Contd/----- 

A Crop Husbandry Study in Lakhaoti Command 

• Crop: Sugarcane (Data for per hectare units of land) 

S1.No: Particulars 

1. Plot No.  45 KB!  45 KB2  45 KB3  Machakanli  Mundi M-1  Mundi Mi-2 

2;° Sajar,a No. 	 540 	 554 	 556 	Minor-1 	83 	 1026 
3: Area.(Ha.)  0.80  1.02  0.61.  -  0.12  0.40 

4. Owner  Sh,N.Singh  Sh.M.Singh  Sh.H.Singh -  Sh.H.P,Singh Sh.R.Pandit 

5. Village .  Pipala  Pipala  Pipala  Vehhimpur-a  Mundibakapur Mundibakapur 

6. Source of Irrigation  45 KB Govt.  Pvt.TW  uovt.TW  Canal Irtign.  TW+Canal Irri.TW+C anal Irrl 

7. Previous crop rotation TW 
 45 KB+P.I'W 

C6 t..__._~ty _ ..... C,o { fY: .__....Cst—Ltd 	
.
mostmay, — cst 

Ps. 	Is 	Rs. 	Is. 	Rs. 	Rco 

1 2 	3 	4 5 	6 	7 8 	9 10 11 12 13 14 15 

Field'  Ploughing  5 By'  675  6 By  950  7 By  918 9 By  1350 5 By  833  7 By  107! 

Prepa- g  - Tractor  Tractor  Tractor  Tractor  Bullock  Tractor 

tion 
Harrowing  -  -  -  -  -  -  1  _  _  _  _ 

Planking  2  -  3  -  2  -  40  -  3  -  4 

Levelling - -  -  - - - - -  - -  - -  - 

9. Sowing Variety  Local  Local  Local  Local  Local  Local 

Seed rate 
(Q/kg/ha)  42  1680  40  1690 36  1512 50  2000 42  176d 40  1690 

Spacings RIR 50  -  50  -  50  -  60  -  60  -  45  - 

Sowing depth 
(mm)  15-20 -  15-20 -  15-20 -  15-20 -  15-20 -  15-20 

Sowing method Manually 300 Manua- 300  Manua- 300 Manua- 3~ Manua- 300  
300 

Manua- 
lly 
 y  Ily  Ily  Ily 

10 Fertilizer 
Application 
(per/ha)(a) BASAL 

FYM(Qntl) 40  350  -  -  230  2000 200:  756 264  2310 100  875 

Urea  187.50 470  125  375  250  625 125  313  125  313  125  313

• DAP  62.5 224  50  179  -  -  150  537 -  -  -  - 

(b) Top Dressing 
• Urea  -  -  100  250 125  313 200  500 125  125 313  - 

DAP 	- 	- 	- 	- 	- 	- 	- 	- 	- 	' - 	- 	_ 

(c) Spray 	- 	- 	- 	- 	- 	- 	- 	- 	- 	- 	- 	- 

1.1, Plant Protection 

Type of Problem-  -  Termite Problem  TP  Termite 8 flies  Flies attaci 

(a) Incorpora-  . 
tion(kg/ha)-  -  25  125 50  250 5  150 50  250 25  12,-! 

(b) Dusting(kg/ha)-  -  -  -  -  -  -  -  -  -  --  - 

(c) SPary(kg/ha) -  -  -  -  -  -  -  -  -  -  -  - 

A 
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1 2 	3 4 5 6 7 8 	9 10 11 12 13 14 	15 

12, Irri ation 
Method Basin irrigation Basin Irrigation Basin I•- rigation Basin Irrigation 

(b) (nt 	.applied 350 640 900 1928 825 	1570 1000 3(X) 1325 550 1075 	550 
(mm) 

(c) Runoff(mm) - - - - - 	- - - - - - 	_ 
13. Interculture 

(a) Mannual Hoing 
No./Labour 2/13 390 2/28 840 1/10 	300 1/10 300 1/25 750 2/20 	600 

(b) Bullock drawn 
,r 	.(i.).Hoing 1 40 2 80 2 	80 2 80 1 40 2 	80 

(ii)Harrowing - - - - - - _ _ 
(c) Tractor drawn 

(i) Hoing - - - - - - - - - 	- 
(ii) Harrowing - - - - - 	- - - - - - 	- 

14, Harvesting 
(a) Mannual Not harvested Not harvested NA Harvested Not harvested NA harvested Not harvest••! 
(b) Mechanical - - - - - 	- - - _ _ _ 

15. Transport of 
Produce 

(a) Mannual - - - - - 	- - - - - 	- 
(b) Mechanical - - - - - 	- - _ _ 

16. Thressing 
Per ha 	_ 

(a) Manual - - - - - 	- - - - _ _ 	_ 
(b) Mechanical - - - - - - - - _ 	_ 

17. Yield ha 
(a) Grain(Qntls) .- - - - - 	- _ - _ - _ 	_ 
(b) Straw(uintls) - - - - - 	- -, - - - - 	- 

18.. Others - - TIerny cost 300 - 	- - T - - - 	- 
10 
labour 

Total cost of cultivation/ha 4769/ 	6707/- 	7868/- 	6586/- 	7483/- 	5911/- 
(Rupees) 
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(a) Maize ;- 

Water related yield constraint analysis computations are 

in Annexure 16(a). Table No. 27, shows the crop stagewise 

yield decrease due to water deficit in percentage against 

each crop. Study of table 26 shows that maize crop grown 

in tubewell commands have faced water deficit during crop 

development stage as well as the mid season stage. For 

these stages the crop is very sensitive to yield. 

(b) Sorghum (Fodder): 

Water related yield analysis details are given in Annexure-

16(b). The abstract of percent yield decrease over the,'•

crop development stage is given. in table 28. The general 

practice for sorghum, fodder. ,is,. to give palewa. irrigation 

and one irrigation at initial stage if pre mansoon rain-

fall or mansoon rainfall does not occur. Other wise the 

crop is left unirrigated. In this command the same prac-

tice has been followed but the rainfall of this year was 

not regular and uniform, as a result of this the crop 

faced water stress mostly at development stage. 

(c) Pigeon-Pea (Arhar)• _ 

Yield decrease due to water deficit is analysed and shown 

in Annexure - 16 (c), Table 29,. is prepared showing the 

abstract of percentages decrease due to water deficit in 

percent.. Study of the table shows that this crop is 

always under water stress up to observation period. 
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Table - 27 

Water Related Yield Deficit in Maize Crop of Lakhaoti Command 

Crop Plot percent Yield Decrease Over Crop Development 
No. St anec 

Initial Crop Mid Late 
Develop- Season season 
merit 

1. 2 3 4 5 

1.  43 JB (1) 8.0 34 0- 80 5.00 0.11 

2.  43 JB(2) 0.56 1.11 1,34 0.11 

3.  43 JB(3) 0,35 5.70 13.57 12.18 

4.  84 KB(1) - 12.22 9.65 - 
5.  84 KB(2) 6.94 10.39 11.53 - 
6 . 84 KB (3) 13.78 24.69 0.42 - 
7. 45KB (1) - 2.43 - - 
8•,. 45 KB(2) 

9. 45 KB (3) 	1.24 	- 	- 	0.44 

10. Machakauli 	2.77 	21.12 	1.39 	- 
Minor-1 

11. Lakh atbt i 
Minor.-1 	- 	- 	- 	- 

12, Mundi 	4.06 	- 	- 	- 
Minor-1 

(Abstracted from Annexure 16(a) 
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Table 28 

Water Related Yield deficit in Sorghum (Fooder)crop of 

Lakhaoti Command 

1 2 3 4 5 

1.  43 JB(1) 1.55 13.34 14.76 - 
2.  43 JB(2) 3.42 14.93 20.04 5.67 

3.  43 JB(3) - 17,93 2.10 - 
4.  84 KB(1) - 0.65 - Not computed 

5.  84 KB(2) 3.75 14.30 11.78 - 
6 . 84 1 B (3) 1.48 16.34 - 1.52 

7.  45 KB(1) - 29.26 8.45 9.11 

8.  45 KB(2) 3.75 17.03 0.39 7.07 

9.  45 KB(3) - 13030 0.54 2.59 

10.  Machakauli 6.64 17.30 2.12 10.14 Minor-1 

11.  Lakhaoti 1.14 - 6.85 - Minor-I 
12.  Mu nd i 4.11 5.03 1.44 - 

Minor-1 

(Abstracted from Annexure 16(b)) . 



-121- 

Water Related Yield Deficit in Pigeon-Pea (Arhar) crop 

of Lakhaoti Command 

1 2 3 4 5 

1, 43 JB(1) 6.72 16.93 0.82 Not computed 

2.  43 JB(2) 9.47 13.18 1.42  

3.  43 JB(3) 9.81 3.31 3.39 

4.  84 KB (1) 4.42 2.65 3.29  

5.  84 KB(2) 7.30 10.92 9.73 " 

6.  84 KB(3) 7.21 9,49 3.25 

7, 45 1<3(1) 12.04 4.88 4.31 

8.  45 KB(2) 5.66 9.24 3.39  

9.  45 KB(3) 5.66 767 - 

1r~. Machakauli 
Minor-1 3.76. 4.14 5.63 

11. Lakhaoti 
Minor-1 4.90 - -.  

12, Mundi- 
Minor-1 5.39 11.04 1.01  

(Abstracted from Annexure 16(c) 
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There is uniformity in water deficit 	in tubewell and 

canal commands almost in 	the same 	pattern. 

(d) 	Sugarcane : 

The analysis of crop water stress is given. in Annexure-

16(d). Abstracting of yield decrease due to water defi-

cit in percentage corresponding to the crop stages is 

done in table No.30 

Sugarcane crop is found always under water stress in 

tubewell commands the amount of water stress in private 

tubewell commands are generally low where as;Ithe 

Govt. tubewells it is high only the crop under canal 

commands are practically free from water deficit. 
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Water Related Yield Deficit in Sugarcane Crop of 

Lakhaoti Commands 

1 2 3 4 5 

1. 43 JB(1) 0.12 20.30 20.54 Not compited 

2, 43 JB(2) - 7.04 22.15  

3.  43 JB(3) 4.08 16.69 1.08 ft  

4.  84 KB(1) 3.76 10.13 21.71  

5.  84 KB(2) - 13.06 22.73  

6.  84 KB(3) - 1780 8.76  

7.  4§ KB(1) 3.19 17.53 10.49  

8.  45 KB(2) 0.61 1.55 0.80  

9.  45 KB(3) - 11.44 4.43  

10.  Machakauli 0.99 1.82 24.66  
Minor-1 

11.  Lakhaoti- 
Minor-1 - - - " 

12.  Mundi 
Minor-1 - 5.80 - 

13. Mandi 
Minor-2 	- 	- 	8.16 	" 

(Abstracted from Annexure 16(d) 





CHAPTER — V 

CONCLUS ION 

On the basis of studies made in the preceding 

Chapters following conclusions are drawn : 

— The Lakhaoti Branch Command lies in "°Arid Sub—Tropic 

zone, the soil, falls in irrigability class 'A'. 

The land is classified in irrigability and drain-

bility Class I, hence the area is most suitable 

for irrigation. 

— The texture of the soil is sandy loam, which is 

light soil having  medium to low moisture retention 

at field capacity. Irrigation water supplies for a 

good crop production has to be at frequent interval. 

— The Kharif sowing of crops should be planned in 

June, when the Gross Irrigation requirement is not 

high..  Part of crop water requirement is 

met by effective rainfall. Maize crop, the best 

sowing period is between 5th June to 25 June. Similarly 

for sorghum 10th June to 30th June, for Pigeon— 

pea 30 May to 15th June and for Sugarcane March is the 

— 124 — 
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moist suitable sowing period. Late sowing should 

be avoided as late sowing leads to decreased 

total dry matter production and crop management 

practices like interculture etc. become 

inconvenient. 

— 	All local and untreated seeds are being used by 

farmers. New high yielding varieties of seeds 

and other crops which are capable to tolerable more 

water deficit and produce more needs to be 

popularised. 

— 	Under present crop management system the crops mostly 

in Government tubewell commands being irrigated 

by Government tubewells or by Government and 

Private tubewell _ ? mc4m1 ^3e'^e~ f 	water stress_.. 

almost all over the cropping period which lead.,, 

to a substantial, decrease in dry matter 

production. As production level of the area is low, 

there is enough scope to improve it. The distri-

bution schedule of tubewell water supply needs 

revisions for better production level of the 

crops. 
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— The crop husbandry practices are almost identical in 

the Lakhaoti Command, the sowing method is very old. 

Spacing between row to row and plant to plant is not 

properly maintained, Nbstly the sowing is done by 

broadcasting in which plant population per unit area 

is not uniform. 

— Biomass productivity estimated 	Lowe  

.253.48 kg/ha/day during December and , 395.28 kg/ha/ 

day during June in the Lakhaoti Command. Good yields, 

could be obtained by sowing high fielding varieties adapte,  

to the climatic conditions of Lakhaoti. 

-- Pigeon—Pea and Sugarcane crop varities grown in the 

Lakhaoti Commands are of longer durations 

Short duration 

varieties of these crop needs to be popularised. It 

will help in increasing the cropping intensity in the 

command. The efficiency of utilising the biomass pro-

ductivity potential will also increase by improving 

the cropping intensity of the command. 
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1ANNEXURE-1 
STUDY OF PHYSICAL PROF'ER T:[ES OF SOIL IN L.AKHAOT I COMMAND OF 

MADHYA GANGA CANAL COMMAND DISTT. •EKJLANDSHAHAR £U-P.] 

A; BULK DENSITY 

SAMPLE TAKEN AT  VILLAGE: Beh1imoura[Machkau1i Minor] Upper GanQ Canal-  

SAMPLING  COREMIOIST COREI'DPJ ED WT. OF  SAMPLE. DRY CORE SIZE CURE  SULK  DRY BULK 

DEPTH  SAMPLE WT. SAMPLE WT. CORE  WEIGHT  DIA/LENGTH VOLUME  DENSITY  DENSITY 

[CM]  [ram]  EQrarn]  Coram]  Cqrrn]  [cm]  Ccc]  [cracnIccJ Ccram/ccJ 

0-30 	875.00 	790.00 	360.00 	430.00 	5/15 	294.52 	1.75 	1.46 

30-60 	505.00 	470.00 	215.00 	230.00 5.664/15 	158.24 	1.64 	1 . 45 

60-90 	262.00 	241.00 	1.05.00 	136.00 3.786/7.7 	.56.68 	1.81 	1.57 

90-120 	254.00 	237.00 	105.00 	132.00 3.706/7.7 	86.68 	1.71 	1.11 

120-150 	810.00 	727.00 	295.00 	432.00 5.1/13.5 	275.79 	1.06 	1.57 

1501E0 	261.00 	242.00 	105.00 	137.)O 3.664/7.7 	81.18 	1.92 	1.60 

VILLAGE  MANAKPI.!R  .433 p ouvi . iw COMMAND 

260.00 240.00 185.00 1.35,811 3.78/7,7 86.611 1.79 1.151 

30-60 250.00 2,I508 15 	çIç 	. 130.88 3.78/7.7 96.60 1.67 1.50 

60-90 881.00 797.08 .148.08 4117.08 5/15 294..52 1.76 1.41 

90-1.20 809.00 725,00 295.00 430.08 5.1/13.5 275.78 ' 	1.86 1. 

120-150 263.00 240.00 105.00 135.80 3.64/7.7 81.18 1.94 1.64 

150-190 259.00 241.00 :185.80 1:116,803.78/7.7 06.68 1.77  1.57 

Village  (IharaLira Murt;afahad Command Ara a o f Tubea' ii No 04KB 

0-30 2515.00 240.80 1015.00 1315.00 .3.7F...7.7 136.68 1.73 1 .515 

30-60 8133.00  '72:1.00 295.80 424.88 5.1/13.5 275.78 1.84 1.51 

60-90 257.00 241 .00 1155.88 1 111.00 3.78/7.7 136.49 1.75 1 .56 

90-120 254.00 241.00 105.00 1,36.0 .3.78/7,7 94.48 1.71 1.5/ 

120-150 249.00 2119.00 :105,08 121.88 :3,78/7,7 86.68 1.66 1.51 

158-150 246.00 239.00, 105 .01 t 	.118 3.78/7.7 86.68 1.62 1 1 151 

Viii.: PIFALA Command  ar"aaof lIKE'  Elov'i,TW 

0-30 885.80 725.00 275.00 1118.011 5.1/13.5 275.70 1.815 1.54 

30-60 804.00 721.08 295.00 426.90 5.1/111.5 275.79 1.04 1.154 

60-90 251.00 239.00 '(05.00 13 il.90 3. 78/7.7 86.68 1.68 1.54 

90-128. 246.00 240.00 10.00 15 .8 .115  9 3.78/7.7 86.68 1.62 , 

120-158 252.00 216.130 [05.00 1111.88 3.70/7.7 86.68 . 	1.69 1.51 
1.50-1.80 252.00 5!;'7i'0 105.08 132.90 3. /3/ 7.7 86.68 1.69 1.515' 

___Vi 1 lage:  Lakhaoti  , LHS of  LAKHAOTI  Branch Canal 
8-30 814. 00 .730.00 295.013 4315.00 5.1/13.5 275.78 1.99 1.57 
30-60 255.00 24c3.00 1115 .cIO 135.00 3.78/7.7 86.68 1 .73 1.55 

40....90 253.00 242.00 1.05.00 137.00 3.78/7.7 86.48 1.70 1.58 

90-120 509.00 486.08 245.80 241.00 3.66/15 155.1.5 1.66 1.53 
120--150 251.00 239.00 :ios.00 :134,00 11.78/7.7 86.60 1.68 1.54 

150-180 259.00 241.00 ' 	105.00 :134.00 3.78/7.7 86.60 ' 	1.77 1.57 

Village:  Mund I Fiakapur , RHE7 of  Laklao ii,  0 ranch Canal. 

0-30 259.00 241.08 105.00 114.003.78/7.7 06.18 1,76 1.54 
250.00 237.00 1015.00 :1112.00 3.78,'7.7 86.68 1.67 1.52 

60-90 252.00 238.09 105,80 1233.90 ..7(3/7.7 86. 68 1.69 -  1.53 
90-120 257.00 240 80 101 00 F 	88 2 	79/7.7 96.68 1 	70 1 	1 

120-150  iOO 00 488 80 15 00 00 - 	64 /J, 5 1 	8 	15 1  66 1 
158-150 812.00 728.159 395.1931 4315;,1:414 5.1/13.5 275.78 1.87 1.57, 
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A NNEXURE-  2 
TEXTURAL ANALYSIS OF SOIL IN ioowuI I  , IiUC( IIISI I. fiulnur ;II'lllIo1 ,U.P. 

[Representative soil weight, 500 om for mechanical',100 om for hydrometric analysis) 

PROFILE  Wt.RET. ON  40 sec.  2 hours 7. gravel 	%sand  %silt  y clay  OVER ALL  OVER ALL  OVER ALL  OVER ALL  TEXTURAL 

DEPTH(cm)  2mmSEIVE hydrometer hydrometer  % GRAVEL  0 SAND  0 0111  Y CLAY  CLASS 

(graml reading reading 

TUBE WELL COMMAND AREA OF 43 JB, VILLAGE; MANAKPUR 

0_o0 1.860 ' 45.000 6.000 0.372 55.000 39.000 

3060 8.122 43.000 6.000 1.624 57.000 37.000 

6010 5.122 42,000 6.000 1.024 58.000 36.000 

90 120 1.200 45.000 5.000 0.240 55.000 40,000 

• 120150 4.125 45.000 6,000 0.825 55.000 39.000 

150 180 5.125 44.000 5.500 1.025 56.000 .  38.500 

TUBE WELL ND 84 KB , VILLAGE; CHARAURA MUSTAFAGAD 

0_J0 7.151 42.000 7.000 1.430 58.000 35.000 

3060 2.145 43.000 5.000 0.429 57.000 38.000 

• 60 90 6.120 44,000 0.000 1.224 56.000 36.000 

90120 3,170 43.000 5.500 0.634 57.000 37.500 

120150 2.125 44,000 6.500 0.425 56.000 37.500 

150_180 3.375 43.000 6.500 0.675 57.000 36.500 

TUBE WELL NO:45 KB ,VILLAGE;  PIPALA MAHESHFUR 

030 1.121 44.000 5.500 0.224 51.000 38.500 

30_60 1.051 46.000 5.500 0.210 54.000 40.500 

60_90 3.760 44.000 6.500 0.752 56.000 37.500 

90120 2.220 42.000 5.500 0.444 58.000 36.500 

120 150 6.420 41.000 6.000 1.284 59.000 35.000 

150_180 2.470 42.000 5.500 0.494 58.000 36.5003 

MACHAKAULI MINOR ,UGC; VILLAGE: VEHLIMPURA BULANDEHAHAR 

0 30 3.120 42,000 6.500 0.624 56,000 37.00 

30_60 2.410 42.000 6.000 0.482 58.000 36.000 

.6090 0.845 43.000 6.000 0.169 57.000 37.000 

90120 1.670 44.000 5.000 0.334 56.000 39.000 

120 150 0.850 44.000 5.000 0.170 59.000 37.501 

150_180 2.810 45.000 6.000 0.562 55,000 39.000 

LAKHAOTI MINOR, MGC; VILLAGE; LAKHAOTI 

0_J0 3.870 45.000 5.000 0.774 55.0,30 40.000 

30 b0 2.120 42.000 6.000 0.424 58.000 36.200 

60_90 2.007 44.000 6.000 0.401 56.000 38.1100 

90120 5.147 45.000 5.500 1.029 55.000 39.50+2 

120150 4.261 46.000 6.000 0.852 54.000 40.0000 

150_180 4.381 45.000 6.000 0.876 55.000 39.000 

MUNDIBAKAPUR MINOR; VILLAGR: MUNDIBAKAFUR 

0_J0 2.810 42.000 6.000 0.562 58.000 36,000 

30 60 2.421 45.000  . 6.000 0.484 55.000 39.0130 

60_90 5.470 44.000 6.000 1.094 56.000 38.000 

90_120 2.125 43.000 5.000 0.425 57.000 38.000 

120 150 2.560 42.000 6.000 0.512 53.000 36.000 

150_180 3.681 43.000 6.000 0.736 5-  000 37.0000 

MIXTURE OF SOIL FROM ALL ABOVE COMMAND- A COMMON REPRESENTATIVE SAMPLE 

030 2.680 45.000 6.500 0.536 55.000 38.500 

30 60 . 	1.450 42.000 6.000 0.290 59.000 36.0130 

60_90 2.470 46,000 6.000 0,494 54.000 40.000 

90_120 3.120 43.000  5.000  0.624 57.000 39.000 

120 150 4.470 45.000 5.500 0.894 55.000 39.500 

150180 3.250 45.000 6.000 0.650 55.000 39.000 

6.000 0.372 54.795 38.855 5.978 SANDY LOAM 

6.000 1.624 56.074 36.399 5.903 SANDY LOAM 

6.000 1.024 57.406 35.631 5.939 SANDY LOAM 

5.000 0.240 54868 39.904 .  4.988 SANDY LOAM 

6.000 0.825 54.546 38.678 5.951 SANDY LOAM 

5.500 1.025 55.426 38.105 5.444 SANDY LOAM 

7.000 1.430 57.170 34.499 6.900 SANDY LOAM 

5.000 0.429 56.755 37,837 4.979 SANDY LOAM 

8.000 1.224 55.315 35.559 7.902 SANDY LOAM 

5,500 0.634 56.639 37.262 5.465 SANDY LOAM 

6.500 0.425 55.762 37.341 6.472 SANDY LOAM 

6.500 0.675 56.615 36.254 6.456 SANDY LOAM 

5.500 0.224 55.874 38.414 5.488 SANDY LOAM 

5.500 0.210 53.886 40.415 5.489 SANDY LOAM 

6.520 0,752 55.579 37.218 6.451 SANDY LOAM 

5.500 0.444 57.742 36.338 5.476 SANDY LOAM 

6.000 1.284 58.242 34.551 5.923 SANDY LOAM 

5.500 0.494 57.713 36,320 • 5.473 SANDY LOAM 

6.500 0.624 55.651 36.769 6.459 SANDY LOAM 

6.000 0.482 57.720 35.826 5.971 SANDY LOAM 

6.000 0.169 56.904 36.937 5.990 SANDY LOAM 

5.000 0.334 55.813 38.870 4.983 SANDY LOAM 

5.010 0.170 57.901 37.436 4.992 SANDY LOAM 

6.000 • 0.562 54.691 38.781 • 5.966 SANDY LOAM 

5.0((!0 0.774  • 54,574 39.690 4.961 SANDY LOAM 

6.000 0.424 57.754 • 35.847  . 5.975 SANDY LOAM 

6.0013 0.401 55.775 37.847 5.976 SANDY LOAM 

5.500 1.029 54.434 39.093 5.443 SANDY LOAM 

6.000 13.852 .53.540 39.659 5.949 SANDY LOAM 

6.000 0.876 54.518 • 38.658 5.947 SANDY LOAM 

6.000 0.562 • 57.674 35.798 5.966 SANDY LOAM 

6.000  • 0.484 54.734 • 38.611 5.971 SANDY LOAM 

6.000 1.094 55.381 37.584 5.934 SANDY LOAM 

5.0130 0.425 56.758 37.839 4.979 SANDY LOAM 

6.000 0.512 57.703 35.816 5.969 SANDY LOAM 

6.000 0.736 56.580 36.728 5.956 SANDY LOAM 

6.5130 0.536 54,705 38.294 6.465 SANDY LOAM 

6.000 0.290 57,832 35,896 5.983 SANDY LOAM 

6.000 0.494 53.733 39.802 5.970 SANDY LOAM 

5.000  0.624 56.644 37.763 4.969 SANDY LOAM 

5.500 0.894 54.508 39.147 5.451 SANDY LOAM 

6.000. 0.650 54.643 38.747 5..961 SANDY LOAM 
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FIELD CAPACITY CXPFR|NIFYT RC~F[,TS TN LTKOAOTI COMMAND 
[Moistuze Percontagny P} Dry W,iqh of Soil] 

DEPTH BELOW 	 MOISTURE PERCENTAGES AT THE END OF 
G^L.[cm] 	187 DAY 	2ND DAY 	3RD DAY 	4TH DAY W8C 
----------------------------------------------------------------- 

Village: 	Veblimgnra, 	Mac'bakavii Minor 	CommanrJ. 
0-30 25.53 23.77 20.52 18,97 24.01) 
30-00  21.13 19.89 18.67 17.12 20^00 
60-90  20.47 18.07 17.84 16.82 18^50 

90-120 19.51 18.12 17,06 1.6,11. I8.00 
120-150 20.12 18.43 16.26 15.14 10.40 
150-180 20.10 18.41, 16.15 1.5,08 I8,40 

• Village;MA0IKPUR, 	Command Area of 7u|/ewc|] 	No: 43 JR 
0-3O. 24.73 23.1.2 20.66 1.8.43 23.51 
30-60 21.47 19.49 19.31. 17.63 20.00 
60-90 20,12 18.11. 17.79 16.00 18^00 

90-120 18.12 I7.32 16.1(A 15.80 I7.51] 
120-150 18.56 17.42 16.50 1.5'94 18.00 
150-180 18.16 17.4I 16.21 15.87 I7.50 

Village: Cha i auz 	Mu sLafa,a :1 , C wmmodA rpa of 7nhemel] 0o 84K8  
0-30 25,1.7 24,21 27.12 19.32 23.50 
30-60 23,47 19.92 ]0'98 16.70 20.11)1') 
60-90 ' 	20,12 19.01) 18,24 I0.01. 19.00 

90-120 1.8.22 17.85 1.7.72 13.67 1.7.50 
120-150 18.01 1.7.1.2 1 	.87 15.33 1:7.0U 
150-180 17.92 17,03 ]6.]2 15'30 l/.UU 

Villaya:' 	PIPAL& 	45 313 GOVT. TW COMMAND 
0-30 24^36 22.71 22.81 1.47 23,00 
30-60 20.84 19.27 18.8l l6.62 1.9.20 
60-40 , 	19,12 19.08 I11,18 I6.1.8 1.0.00 

90-128 10.07 18,12 1.7.77 15.47 18.011 
120-150 18.1.2 1.7.42 16.69 15,45 1,7.51) 
150-I80 17.88 1.7.34 16,0| 15.34 l7.50 

Village: Lekbaoti 	,LRS 	'`fL.aklwnLi Branch 	Caoal, 
0-30 25,12 	' 23.90 22.86 1,0.1.2 23.111.) 
30-00 20,22 I9.41. )2.95 17,22 19.01) 
00-90 20^I8 18,71. 17.87 76,98 18.51) 

90-120 19,05 17.91 l7.l2 1.6.97 1,8,00 
120-150 18.1.1 1.7.64 116.93 ]6.]2 1,7.60 
150-180 17,93 1.6^81. 1,6.77 1.5.12 1.7.00 

Village : Muodi. Bakapn: 	.OUS of 	l.^khaoti 	Branch Cana] 
0-30 	' 20.12 24.40 22.53 18.57 23.00 
30-60 2(1,77 l9.58 J8.82 17,]8 20.1(0 
00~90 1.9.21. 18,65 17.05 16.95 18.60 

90-120 18.10 	. 17.51 |6'9") ]6.86 ]7.5A 
120-150 1.7.97 1,7.54 16.00 16.04 17.50 
150-1.80 17.52 16.80 |6.50 15,97 17.01) 
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• PRESSURE PLATE TEST FOR SOIL MOISTURE RETENTION 
LAF(H4CITI COMMI\IDS, BuLc4NoSH(.N0R DI SIT. 

RESSURE  .Wt. MOIST 
bar]  SOIL+FILT. 

[gram] 

Wt.DRIED 
SOIL+FILT. 
[gram] 

Wt. of 
FILTER 

Lg rani J 

Wt.[IlOIST  Wt.DRIED 
SOIL  SOIL 
[grn]  [grarnl 

Wt.HELD 
WATER 
[gram] 

%MOISTURE AVERAGE 
RET.MOIST 

PROFILE  DEPTH  8--30 cm - 

0.000 34.551 28.435 5.116 29.435 23.319 6.116 26.228 
000 30.366 25.167 4.895 25.471 20.272 5.199 25.646 25.937 

.1500 35.371 29.239 5.238 30.133 24.001 6.132 25.549 
8 500 26.471 22.024 S LI 21.:141 16.894 4.447 2 26.323 25,936 

1 080 35 95 30.4131 6 51836 0 0 	71 04.795 5.304 21 	391 
33 ,876 2e.205 800 

 
3 	/ 	i 20.141 22.470 5.671 25.2Z8 23.315 

2 000 r 30 080 25.643 5.845 24 	9 19.790 4.437 22.411 
000 36.954 31 	150 5 970 4 984 25.180 5.604 23.050 22.731 

3.000 	'; 26.412 22.965 5.564 20,840 17,401 3.447 19.809 
; 	3.000 23.420 20.242 4.835 18.185 15.407 3.178 20.627 20.218 

5.000 25.045 27.163 5.016 20.829 17.147 2.882 16.808 
5.000 28.308 24.851 5.118 33.198 19.733 3.457 17.519 17.163 

8.000. 23.068 21.258 6.1.S5 16.909 15,095 .1.310 11.991 
8.000 18.749 17.047 5.655 13.894 11.392 1.702 14.940 13.466 

12.000 23.664 21.654 5,316 18.148 16.138 2.010 12.455 
12.1300. 20.921 19.341 4.794 16. 167 14.587 1.390 10.832 11.643 

15.000 24.090 22870 5.179 18.915 17.695 1.220 6,895 
15.800 26.289 24.871 6.048 20.211 18.823 .1.418 7.533 7.214. 

PROFILE DEPTH 30-60 Cfl 

0.000 29.898 25.127 5.124 24.766 28.003 4.763 23.811 
0.000 28.835 24.147 4.815 24.020 19.332 4.688 24.250 24.031 

0.500 33.549 20.173 5.540 29.809 22.633 5.376 23.753 
0.580 28.731 24.116 4.881 25.850 19.233 4.615 23.993 • 23.873 

H, 	1.000 	• 26.858 23.120 6.214 20.644 16.906. 3.738 22.110 
1.000 33.531 28.475 4.781 28.750 23.694 5.056 21.339 21.725 

.4 	2.000 .29.174 25.127 6.212 22.962 18.915 4.047 21.396 
2.080 30.770 26.473 6.818 24.752 20.455 4.297 • 21.007 21.201 

3.000 29.377 • 23.441 3.812 23.515 19.629 3.806 19.797 
3.008 28.769 24.871 4.785 23.984 28.086 :1.898 19.407 1.9.602. 

5.000 29.426 23.959 4.917 24.509 21.042 3.467 16.477 
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5.008 .29.528 26.123 4.812 24.714 21.311 3.405 15.978 16.227 

8.000 30.322 27.437 4.715 7.5.607 22.722 2.885 1.2.697 
8.000 30.783 28.112 5.81/ 24.946 22,295 2.671 11.980 12.339 

12.000 31.771 29.471 5.257 26.514 24.214 2.300 9.499 
12.000 30.594 28.127 4,873 25.721 23,254 2.467 10.609 10.054 

15.000 27.375 25,499 4.921 22.454 29.578 1.876 9.117 
15.000 28.187 26.475 6.011 22.1.76 20.464 1.712 8.366 8.741 

PROFILE DEPTH 4099 

0.000 32.814 28.125 4.81.9 27,995 23.394 4.689 2.0.119 
0.000 27.788 24.167 5.663 22.125 1.9.504 3.621 19.569 19.844 

0.500 26.532  23.151 5.651 29.85! 17,500 3,381 19.320 
0.500 27.860 24.231 4.815 23.945 19.41.6 3.629 18.691 19.005 

1.000 29.045 25.167 4.969 2.....74 23.125 4.878 21.094 
1.000 30.178 26.147 5.128 25.9513 21.450 3.688 16.821 1B.957 

2.000 30.958 27.147 6.173 24.785 20.974 3.8:1.1. 18.170 
2.000 26.198 23,112 6.012 20.186 17.100 3.086 18.047 18.108 

3.000 27.653 24.567 15.48:1. 22.172 19.086 086 16.169 
3.080 28.496 25.124 5.653 2.2.843 19.471 :3.372 17.318 16.743 

5.008 29.519 26. 478 4.935 24.584 21 .543 3.041 14. 116 
5.000 32.629 29.121 4.875 27.754 24.246 3.508 14.468 14.292 

8.000 25.708 24.145 6.01.2 19.696 18. 133 1.563 8.620 
8.000 25.080 23.112 5.901 19.279 17.311 1.968 11.368 9.994 

12.000 29.959 28.167 5.785 24.174 22.382 1.792 9.806 
12.000 27.372 25.459 4.9/5 22.397 2.0. 484 1.913 . 	9.339 8.673 

,•'i15.0O0 25.718 24.3113 5.954 19.744 18.444 1.320 7.157 
15.000 28.232 26.436 4.891 :73.341 21.545 1.796 8336 7.746 

PROFILE DEPTH 90-i20 	cm 

0.000 28.913 25.169 5.12.2 23.791 20.047 .3. 744 19.676 
0.000 28.560 24.679 5 ...75 21.985 19.204 :2.881 20.209 .19.443 

0.500 26.293 23. 147 6.122 20.171 1 7.925 3.146 18.479 
0.500 25.398 22.119 5.118 20.289 17.991 3.279 19.287 10.883 

1.800 26.127 23.121 5.5.87 20.140 17.534 3.006 17.144 
1.000 30.823 23.127 5.556 75.247 21.450 3.817 17.795 17.469 

2.000 27.874 24.676 5.875 21....799 19 ...391 :3.1,98 1.7.01.0 
2.000 28.672. . 25.160 5.429 23.233 19.721 3.512 17.809 17.409 

3.000 30.548 27.159 5.975 24.573 21.1E4 3.389 15.998 
3.000 31.833 27.875 5.451 :76.282 22,424 :3.958 17.651 16.824 

4 
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5.c3c1 26.307 24.165 6.821 2(J. 206 18.144 2.142 11.886 
5.080 26.608 24.118 5.311 21.297 18.807 2.490 13.240 12.523 

8.000 30.315 20.198 6.251 24.064 21.947 2,117 9.646 
8.000 29.526 27.165 6.028 23.499 21.137 2.361 11.170 10.408 

12.000 25.413 24.117 6. 19.18i 17.985 1.296 7.206 
12.000 26.755 :25.136 6.014 20274i 19.122 1.61.9 8.467 7.836 

15.000 26.487 24.851 5.581 19.270 1.636 8.490 
15.000 24.789 23.623 5.864 18.925 17.759 1.166 6.566 7.528 

PROFILE 	. DEPTH 120-150 	t:rn 

0.000 27.773 24. 165 5437 2223.16 18.728 3.608 19.265 
0.000 26.935 23.167 5.127 21.8813 18.040 3.768 28.887 20.076 

0.500 29.220 25. 125 4. 81.9 24.401 28.3436 4,995 20. 166 
0.500 30.030 26.167 6.899 23.:L 20.078 3.863 19.240 19.703 

1.000 28.580 25.116 6.017 22.563 19,819 3,464 10. 13/ 
• 1.000 30.076 24.115 4.817 25.2.5? 21.450 3.809 17.758 17.947 

2.00029.972 26. 157 5. /67 24.205 343.390 1.915 18.710 
• . 	2.000 28.024 25.127 5.473 22.551. 1.9.654 2.097 14.740 16.725 

3.000 26.152 23. 117 5. 965 20. 187 17. is:: .032 17.695 
3.000 26.996 24.675 5.975 21.121 18.011 2.321 12.346 15.020 

5. 000 31.614 28.127 52347 26.267 2.2. 780 Z. 1.5.307 
- 	. 	. 	5.000 32.371 29.225 5.247 27.121 23.978 3.146 13.120 14.214 

• 8.000 35. J.23 32.167 5.937 29.186 26.2343 2.956 11.270 
9.000 26.051 .24,167 5.423 28.628 18.744 1.884 10.051 10.660 

12.000 24.371 23.115 5.118 19.253 17.997 1.256 6.979 
• 12.000 25.696 24.167 5.425 29.271 18.7112 1.529 8.158 7.569 

15. 000 26,578 25. 118 5. 160 21.. 4:03 19. 9158 1 .460 7.315 
15.000 29.887 28.117 4.912 25.875 222305 1.770 7.595 . 7.455 

PROFILE DEPTH 150-4190 	cm 

0.009 29.208 24.775 4.015 14.393 19.968 4.433 22.299 
0.000 26.556 23. 124 6.022 20.534 17.102 3.432 20.969 21.139 

0.500 27.913 24.167 5.811 22.102 18.256 3.746 20.407 
0.500 25.545 22.167 6.01.2 19.533 U....55 3.3/8 20.910 20.659 

1.000 30.875 26.479 5.375 25.580 21.104 4.396 20.830 
1.000 31.245 25.127 5.641 25.694 21.'150 4.154 19.366 20.098 

2.080 27.761 24.147 12322 22.439 19925 3.614 19.198 
2.000 25.591 22.167 5. 1139 20.102 16.178 3.424 20.167 19.603 
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3. 000 28.1.46 24.675 5.547 22.599 19.128 3.471. 19.146 
3.000 28.359 25113 5.139 23.219 19.974 3.245 16.246 17.196 

5.000 27258 24.675 •5 	1/47 21.2VI. 18. /08 2.583 13.&3ø7 
5.000 28.197 25.119 4.891 23.306 20. 228 3.078 15.217 14.512 

8.000 26.547 24.475 6.1.75 20.372 18.500 1.872 10.119 
8.000 28.84 25.972 5.261 23.123 20.711. 2.412 11.646 10.882 

12.000 23.604 22.175 5.381 18.223 16.794 1.429 8.509 
12.000 23.384 22.175 5.442 1.7.942 16.733 1.209 7.225 7.867 

15.000 26.046 24.675 5.391 20.655 19.284 1.371 7.110. 
15.000 24.717 23.667 5,781 :18.936 17.886 1.050 5.871 6.490 
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AN,EXV8E-6  

DATA oompuT4Tzow SHRRT ON TEST PIT METHOD FOR *von4uL xc CONDUCTIVITY. 
IN, LoK*ooTz COMMAND4xs4, OF mso, ozorr. ouL4moe*o*4n 

TEST n4waE DEPTH OF 014' OF 01/SERVED ozooHOnoE COND. HYDR.COND. 	Kin 
BELOW oL pzr.[o] pzrca] TIME q] 	IN cosrr. !~x'owq/oaoccm/.z 
[cm] cmetresz cmetresz cu1inutaz clps/mini ccz cm/day]  

vivaoe, vpxlimpura ,mAcnAwRuu MINOR. 
 43-38 11'411 m'um 18'08 0.3S 6.92 0.91 1'05 

m-om m.*m 0.20 18.00 0.30 6.92 0.78 0.90 
m-om 11.40 15.20 [m.ms m~om 6.92. 0.713 0.90 
e-zm m.+m 1,e13 11.79 6.92 0'75 n'er  

30-60 0.50 0./8 5.110 14,18 8.79 1.12 1.30 
 30-6e 8.150 0.1s 15.1111 0.56 8.78 1,8* /.21 

30-*0 0.50 0.143 5.00 13.57 e.78 1.435 1'21  
. 	' 	38-60 0.50 0'113 0.*0 15.157 8,713 1.07 1,23 

. 	^ 	90-15e 8.90. 43.143 5.09 e'70 12.39 0,51 0'60  
90-150 0;90 - 	8.18 15.00 8.64 12.39 0.47 0.50 

• 90-158 0.90 9.18 1,00 0.66 12'39 43.49 0.137 
 90-150 

{ 
0.90 m.|o 15.00 8.67 12.39 0.49 0.57 

vulage 	manaxpur, 	c43 JO Command.~  
. 0.35 . m 	~o ~ 	mm~ ' £1.26  ~ ~~ . w oa ' / 	m2 ' 

~ .0-30 0.35 0.1e 5.80 0.24 6.92 0.91 0.94 
c1-z1i 41 	'5 8 1 mm m.zz 6.9r 11 	78 13 	943 ' 

[,_m_0-30 m315 m~a 6.92  0.74 
_  _ 

~m
_o 

/ 	{ 

	

30-60 

o  0.22 0.85 

0.37 0.113 5.e0 43.27 6.92 0'e6 1'04 
343-611 0.37 0.18 5.110 11.35 6.92 0.86 0.e4 
30-60 0.37 0.18 0.e0 43.28 a'pz 0.e9 1.04  
311-643 0.37 0.443 5'5.30 o.37 6.92 11.e6 1,00 

6e-iSw 0.813 0'18 5.80 0.80 12'39 0.40 *.7e 
60-150 11.88 0.1.8 1.*45 9.74 12.39 0.136 0.6+ 

• 68-1543 81813 0.18 5,148 0.75 12.39 15.57 15'46 
 60-1511 ' 	0.118 0.18 13 .143 0.74 12.39 0.56 43.65  

Viii aoe.00araura pms*afabau 	ca* KE ocmc rw oo"inani-z 
m-om 0.30 0.3m 15.4510 0'25 4.92 11'81 0.90  
0-30 1.1.30 8.311 13.88 41.23 *.72 0.74 11.87 
0"343 11.343 9.5543 o'om 0'24 4.92 11.76 0.85 
0-30 14.20 0.30 5.18 0'24 4.92 0.77 0.e9 

30-60 0.30 0.343 5.1311 43.24 4.92 • 0.78 • 0'90 
30-60 0.30 0.3o 5'00 11.23 4.92. 0.82 0.96 
341-411 m u 	m o.ma 41   4.5 1.a4 41 	98 
30-60 11.30 0.30 

------------------------------------------------------^----------------------- 
5.110 11.26 4.p2. 11.93 m.pr . 

 60-150 11.95 0.19 5.011 11,911 13.12 11'59  8.69 
60-1511 0.95 0.18 n . 4.113 14.94 13.12 0'62  0.72 
130-lSo 43 ,95 15.18 5.4 4 41 15 13.1,2.~~ ~o'~ 0 '64 45.74 
60-ISo 

^' 	` 

0.95 43.19 .mo 0.96 13.12. 0'63 0.73 

' 
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village:p/pola c45 wo (3o"+. TW 5o""a"d']  
8.30 .em 0.22 4,92 0.71 8.83 

n-zm o.o* 0.30 5'00 o.74 4.92 0.78 0'90 
0.30 0.30 e-om 

 
5.00 0.24 4.92 0.77 0.89 

0-30 0.30 0'30 5'011 a.: 4'9? 0.77 0'89 

3e-60 8.35 0.30 5.00 0.25 5.25 0.64 0.75 
30-60 0,35 0.30 5.00 0'25 5'25 0'66 0.76 
30-60 0'35 m'zo 5.390 0.26 5.25 0.66 0.77 
30-60 0.35 0.20 5.00 o'oo 5.25 w.65 m'r~ 

60-150 0.96 0'19 5.0e m'oe 12.13 0.69  0.330 
60-150 0.66 0.18 5.80 w.a$ 12.13 e.70 0.01 

'60-150 0.86 0'19 3.00 m.eo /2.13; 0.70 0.80  
60-150 

. 
0.86 0. 133 5,e0 0'e9 12'13 0.70 0.81 

. 
- 	 , 

0-30 0`36 33'30 5`e31 8'27 5'32 14'68 m'ra  
0.36 0.30 ~ s em m ~n ' s ~~ ' 0.71 m . oo 

0-3e 0.36 0.30 5.e8 e..:p 5.32 0.71 13.83  
0-30 0'36 m'zm 3.130 o'za 5.32 o'ro e'e1 

60-150 1'0* 0'113 2.130 0.92 13.60 0'56 0.64 
60-15o 1'00 0.11-3 5.933 33.93 13'60 33'36 13'65 
60-150 1'o0 0.19 	~ s.om 9'94  13'60 0.60 11.66 ^ 	` 	60-150 1.00 0.113 2.90 0.95 1.3.60 0.57 0.66 

30-60 ' 	0'46 0'30 3,10 o'z6 5.92 0.63  
30-60 0.46 0'30 5.330 0'35 5.92 0.63 33.73  
30-60 0.46 0.30 5,90 o'zo 5.92 0.64 0.7* 

60-150 0.933 0.18 5.3939 0.92 13.41 0.58 0.67 
60-150 0.90 0.19 5.80 13.93 13.41 0.58 11.67   
60-150 0.913 m./a 5.390 13.94 13.41 0.59 11.69 
60-150 0'9e 0.1e 5.00 0.94 13.41 0'59 11.68 

U 
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ANNEXURE-7 (d ) 

Potential Evapotranspiration by Thornthwaite 
Method 

Month 	Mean Monthly Unadju- Gorrectl3 Corre- 	Daily 
Monthly heat sted tion cted 	ETo 

Si. 	Temp. Index 
PET( cm) 

factor value 	in 
No;  o from e~1.60 e of  mm 

(t) 
table from PET 
(F3 ) x(lOt/D atable cm 

F2 Co14x 
(h x m 
12 30 

Co15 

1 2 3 4 5 6 7 8 

1.  Jan. 12.70 4.10 1,69 0.91 1.54 0.50 

2.  Feb. 14.30 4.91 2.37 0.88 2.09 0.75 

3.  March 19.70 7.97 5.87 1.03 6.05 1.95 
4.  April 25.95 12.10 12.80 1.07 13.70 4.57 
5.  May 28.60 14.02 16.85 1.16 19.55 6.51 

6.  June 32.35 16.89 23.88 1.16 27.70 9.23 

7.  July 29.95 15.03 19.20 1.18 22.66 7.55 

8.  Aug. 29.35 14.58 18.13 1.13 20.49 6.63 
9, Sept. 25.16 11.55 11.72 1.02 11.95 3.98 
10. Oct. 24.80 11.30 11.26 0Q90 4.15 1.667! 
11, Nov. 18.10 7.01 4.61 0.90 4.15 	- 1.38 
12. Dec. 14.55 5.0 4 2.49 0'; 90 2.21 0.74 

Total  =  124.50  145.60 

a= 65.7 x 10-8 x (124.50) - 77.1x10 6 * (124.50)2 4 

17.92x10-3 x 124.50 + 0.49239 = 2.8309 
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ANNEXURE-8(a) 

Crop Water Requirement of Maize7 Sowing Date 

	

-15 May 	(Crop Duration 110 days) 

S1.No. Crop Period 	ETo 	Kc 	ETcrop Effective NIR= 	GIR 
(mm) 	 rain- 	ETc 	NIR  

fall 	-Re 	0.60 
Re 
	(mm) ) 

(P,m) 	(mm) 

1 	2 	 3 	4 	5 	b 	7 	8 

1, Pre sowing water 
requirement 	- 	- 	100.00 - 	100.00 166.67 

2. 15 May-4 June 121.26 0.30 36.47 	- 36.47 - 60.78 

3,  5 June-9July 238.23 0.70 166.76 	9.88 156.88 261.47 

4,  10 July - 
13 August 16b.08 1.05 174.38 	92.38 82.00 136.67 

5. 14 Aug-2} Sept. 90.14 0.80 72,11 	39.25 32,85 54.75 

Total 	 549.72 	408.0 	680.35 

Effective rainfall is evenly distributed throughout the month 

for computations. 
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Annexure-8 (b) 

Crop Water Requirement of Maize, Sowing 

Date : 5 June (Crop duration 1_lodays) 

1  2 3 4 5 6 7 8 

1.  Pre-sowing water  - - 
requirement 100 - 100 166.67 

2.  5th June to 149.40 0.30 44.82 11.33 33.49 55.81 
25 June 

3,  26th June- 

30th July 184.05 0.70 128.84 92.26 36.58 60.97 

4,  31st July - 
3rd Sept. 158.10 1.05 166.01 66.50 99.51 165.85 

5. 4 Sept. - 

25th Sept.  91.40 0.80  73.12  -  73.12  121.86 

Total  512.79  342.70 571.16 

= 513. 00 
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Annex.ure - 8 (C) 

Crop Water Requirement of Maize,Sowing 

Date : 25 June 	(Crop duration 110 days) 

1 	2 	 3 	4 	5 	6 	7 	8 

1. Pre sowing water 
requirement 	- 	- 

2. 25th June - 
15 July 	 135.15 0.30 

3. 16th July 

100 - 	100.00 167,67 

40.55 22.73 17,82 29.70 

20th Aug. 	163.35 0.70 	114.35 	87.50 	26.85 	44.75 

4, 21st Aug.- 
24th Sept. 	159.18 1.05 	167.14 	35.33 131.81 	219.68 

5. 25th Sept - 
15 October 	73,85 0.80 

	59.08 	4.50 	54.58 	40.97 

Total 	 481.12 	331.06 552.77 
= 533.00 
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Annexure - 8 (d) 
Crop Water Requirement of Maize, Sowing D.ate:10 July Crop 

duration 110 days 

12 	 3 	4 	5 	6 	7 	8 

1. Pre-sowing 
requirement 	- 	- 	100.00 	100.00 166.67 

2. 10th July - 
30th July 	97.80 0.30 	29.34 	32.25 - 	- 

3. 30th July - 
3rd Sept. 

4. 4 Sept, -
9th October 

5. 10th Oct.-
30th October 

158.10 0.70 

149.42 1.05 

68.00 0.80 

110.67 61.50 49.17 81.95 

156.89 21.00 135.89 226.48 

54.40 - 	54.40 90.67 

Total 	 451.30 	339.46 565.77 
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ANNEXURE - 9 (a) 

Crop Water Requirement of Sorghum 

Sowing Date : 20 May 	(Crop Duration - 125 - 140 days) 

ETo 	Kc Etcrop Effec- NIR= GIR 
NIR S.No. Crop periods (mm) tive ETc- - 
0.60 (mm) rain- Re 

fall (mm) 
(mm)  Re*(mm) 

1 	2 3 	4 5 6 7 8 

1. Pre-sowing - 	- 100.00 - 100.00 65.10 requirement 

2. 20 May - 9 June 130.26 	0.30 39.08 - 39.08 200.50 

3, 10 June - 19th 
July 

4, 20th July - 
8th Sept. 

5, 9 Sept. -
8 October 

249.78 0.70 	174.85 54.55 120.30 200.50 

229.85 1.00. 	229.85 89.29 140.56 234,27 

127.74 0.75 	95.81 5.40 90.41 150.68 

Total 
	

639.57 	490.35 817.22 

*Effective rainfall is evenly distributed throughout the month 

for computations. 
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ANNEXURE — 9 (b) 

Crop Water Requirement for sorghum 
sowing date: 10 June 	(Crop duration : 125 — 140 days) 

1 2 3 	4 	5 	6 	7 8 

1.  Pre—sowing 
requirement 

— 	_ 	100.00 	— 	100.00 166.67 

2.  10 June - 
29 June 149.40 	0.30 	44.82 	— 	44.82 74.70 

3.  30th June — 
8 Aug. 195.60 	0.70 	136.54 	98.87 	37.67 62.78 

4. 9 Aug. 
27 Sept. 	 226.89 1.00 

	
226.89 	46.30 180.59 300.98 

5, 28 Sept. — 
27th October 	105.51 0.75 	79,13 	— 	79.13 	131.88 

Total 
	

587.38 	442,21 737.01 

*Effective rainfall is evenly distributed throuhout the month 
for computations. 
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ANNEXURE - 9 (c) 

Crop Water Requirement of Sorghum 

	

Sowing Date : 30 June 	(Crop duration •, 125 - 140 days) 

12 	 3 	4 	5 	6 	7 	8 

1,  Pre-sowing - - 
water require- 
ment 

2,  30 June - 19 July 100.38 0.30 

3,  20 July - 29 Aug. 184.29 0.70 

4. 20 Aug- 

18 October 207.30 1.00 

5. 19 Oct.-18 Nov. 80.76 0.75 

	

100.00 - 	100.00 166.67 

30.11 30.65 - 	- 

129.00 75.58 53.50 89.17 

207.30 28.00 179.30 298.83 

	

60.57 - 	60.57 100.95 

Total 	 526,91 	293.37 655.62 

*Effective rainfall is evenly distributed throughout the 
month for computations, 
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ANNEXE-9(d) 

Crop Water Requirement of Sorghum 

	

Sowing Date : 15 July 	(Crop duration: 125-140 days) 

1 2 	 3 	4 	5 	6 7 	8 

1. Pre—sowing 	— 	— 	100.00 — 	100.00 166.67 
water 
requirement 

2. 15 July — 4 Aug. 	96.24 	0.30 	28.87 	26.03 	2.84 	4.73 

3.  5 Aug.-14 Sept. 180,98 0.70 

4.  15 Sept.-3 Nov. 185:18 1.00 

5, 4 Nov,-3 Ikec, 	65.58 	0.75 

126.69 64.18 	62,51 104.18 

185.18 14.00 	171.18 285.30 

49.19 — 	49.19 81.98. 

Total 	 489.93 	385.72 642.86 

* Effective rainfall is evenly distributed throughout the 

month for computations. 
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ANNEXLRE-10 (a) 

Crop Water Requirement of Arhar (Pigeon-Pea) 

Sowing Date : 10 May (Crop duration: 210 - 225 days) 

S.No. Crop periods 	ETo 	Kc 	ETc 	Effec- NIR. 	GIR. 
(mm) 	 t iv e =ETc 	-  NIR  

(mm) 	rain- 	0.60 
fall -Re 
Re*(mm)(mm) (mm) 

1 2 	 3 	4 	5 	16 7 	8 

1 Pre-sowing 	- 	- 	100.00 - 	100.00 166.67 
requirement 

2. 10 May - 19 June 	262,26 0.40 	104,90 - 	104.90 174.80 

3, 20 June-23 Spet, 	478.37 0.70 	334.86 	178.50 156.36 260.60 

4 e  24 Sept-22 Nov. 186.37 1.05 195.69 	- 195.69 326.15 

5, 23 N0v.-23 Dec. 61.00 1,00 61,00 	- 61.00 101,67 

Total 	 796.45 	517,95 1029.89 

*Effective rainfall is evenly distributed throghout the month for 
computations. 
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ANNEXURE-10(b ) 

Crop Water Requirement of Arhar (Pegeon Pea) 

Sowing Date : 20 May 	(Crop Duration: 210-225 days) 

1 2 	 3 	4 	5 	6 7 	8 

1 Pre-sowing 
requirement 

2. 20 May-19 June 	204,96 0.40 

3, 20 June-22 Sept. 	473.80 0.70 

4, 23 Sept.-22 Nov. 	190.80 1.05 

5, 23 Nov.-22 Dec. 	59.12. 1.00 

100.00 - 	100.00 166.67 

81.91 - 	91.91 136.52 

331.66 178.50 153.16 255.27 

200.34 - 	200.34 333.90  

59.12 - 	59.12 98.53 

Total 	 773.03 	594.53 990.89 

*Effective rainfall is evenly distributed throughout the, month 
for computations. 
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ANNEXURE- 10 (c) 

Crop Water Requirement of Arhar(Pigeon Pea) 

Sowing Date: 30 May (Crop duration: 210-225 days) 

1 2 3  4 5 6  7 8' 

1. Pre-sowing 
requirement - 	- 100.00 -  100.00 166.67 

2, 30 May - 8 July 274.68  0.40 109.87 -  109.87 183.12 

3. 9 July- 11 Oct. 426.47  0.70 298.52 178.50 120.02 200.03 

4,  12 Oct.-10 Dec. 153.40 	1.05 161.07 - 	161.07 268.45 

5, 11 Dec.-10 Jan.  54.5  1.00  54.50  -  54.50  90.83 

Total  723.96 	545.46 909.10 

*Effective rainfall is evenly distributed throughout the month 

for computations. 
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ANNE XURE -10 (d ) 

Crop Water Requirement of Arhar (Pigeon Pea) 

Sowing Date: 15 June (Crop duration : 210-225 days) 

1 2 	 3 	4 	5 	6 7 	8 

1. Pre-sowing requi- 
rement 	- 	- 	100.00 - 	100.00 166.67 

2, 15 June-25 July 	234.30 0.40 	93.72 	49.00 	44.72 	74,53 

3. 26 July - 28 Oct. 396.25 0.70 
	277.38 102.88 174.50 290.83 

4, 29 Oct. - 29 Dec. 128.26 1.05 
	

134.67 	- 	134.67 224.45 

5, 30 Dec. - 29 Jan. 	51.08 1.00 	51.08 	- 	51.08 	85.13 

Total 	 656.85 	504.017 841.61 

*Effective rainfall is evenly distributed throhgout the month 
for computations. 
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ANNEXURE-11(a) 

Crop Water Requirement of Sugarcane 

Sowing Date : 15 December (Crop duration: 270-300 days) 

Sl. Crop periods 	ETo 	Kc ETc Effec- NTR 
J ETc 

 
GIR 

five NIR 
No.  (mm) (mm) rain- 	-Re 0.60 

fall RE*(mm) (mm) 

1 	2 	 3 	4 5 6 	7 8 

1. Pre-sowing 
requirement 	_ 	- 150.00 - 	150.00 250.00 

2. 15 Dec, 15 Jan. 	53.55 0.40 
	24.42 	- 	24.42 	40.70 

3, 16 Jan. - 15 April 292.46 0.70 	204.72 	- 	204.72 341.20 

4, 16 April-15 Sept. 838.47 1.00 
	838.47 	172.50 665.97 1109.95 

5, 16 Sept.-15 Nov. 	207.25 0.75 
	

155.44 	30.00 125.44 209.67 

Total 
	

1369.05 	1170.55 1950.92 

*Effective rainfall is evely distributed throughout the 
months 
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ANNEXURE - 11(bl 

Crop Water Requirement of Sugarcane 

Sowing Date: 15 December Crop duration : 270 - 300 days 

1 2 	 3 	4 	5 	6 7 	8 

1 Pre-sowing 
requirement - - 150.00 -  150.00 250.00 

2.  Ist Feb-28 Feb. 72.52 0.40 29.01 - 	29.01 48.35 

3.  1st Mar.-30 May 443.59 0.70 310.51 - 	310.51 517.52 

4.  1st June-31st Oct. 757.69 1.00 757.69 187.50 570.19 950.32 

5.  1st Nov.-30 Nov. 102,00 0.75 76,50 -  76.50 127.50 

Total 
 

1323.71  1136.21 1893,69 

*Effective rainfall is evenly distributed throughout the months. 
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ANNEXURE-11(c ) 

Crop Water Requirement of Sugarcane 

Sowing Date: 10 March (Crop duration 	270-300 days) 

1 2 	 3 	4 	5 	6 7 	8 

1. Pre-sowing 
requirement  -  -  150.00 -  150.00 250.00 

2.  10 Mar.-9 April 125.85 0.40 50.34 - 	50.34 83.90 
3, 10 April-9 July 502.28 0.70 351.60 24.01 	327.59 545.98 

4. 10 July - 9 Dec. 566.11 1.00 566.11 161.08 405.03 675.05 

5, 10 B~ec.  - 10 Jan. 54.50 0.75 40.88 -  40.88 68.13 

Total  1158.93  973.84 1623.06 
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ANNEXLEE-11(d ) 

Crop Water Requirement of Sugarcane  

Sowing late: 10 March (Crop duration : 270 — 300 days) 

12  3  4  5  6  7  8 

1. Pre—sowing 
requirement  —  — 150.00 —  150.00 250.00 

2, 20 April-19 May  165.41  0.40 66.16) —  66.16 110,27 

3. 20 May —.19 Aug.  524.22  0.70 366.95 131.75 235.20 392.00 

4, 20 Aug.-19 Jan.  448.99  1.00 448.99 55.75 393.24 655.40 

5. 20 Jan.-20 Feb.  68.70 0.75  51.53  —  51.53  85.88 

Total  1083.63  896.13 1493.55 

*Effective rainfall is evenly distributed throughout the month. 
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' ANNEXLHE-L2 (a) 	- ~. 	.r •` 

OBSERVATIONS FOR LEAF AREA IMEX (L,A,I,) 

Crop: :Paddy 

Tubewell Commands . Canal Commands 

•Date 43 JB Govt.TW - 94 KB 45 KB Govt.TW MM ,.  MM  ..  MM 

1  No.  Plot Po ,1 2  3 Date 1  2 3  Date 1  2  3 Date  I Date  1  2 

1.  22.9,91 2,09 3.13  1,39 23,9.91 1,39  2,00 1,47  24,9.91 2.79  3,45  2,53 26,8.91  2.42 25-9-91  2.85  2.,24  

2, 8.9,91  1.55 2.35 1,45 9,9,91 1,45  1,57 0.90  10.9.91 1,64  2.335 1,94 12.9 91  - 11,9.91  1.60  - 

3, 23,9,91 - -  - 24.9.91 1,43  - -  25.9.91 -  -  1:39 27,9,91  - 26.9.91  -  - 
4, 6.10.91 - -  - 7.10.91 -  - -  9.10.91 -  -  - 10.10.91  - 9,10.91  -  - 

'Crop: Sorghum (Fodder) 

Date/-  
Si. Plot No.1  2  3  Date  1  2  3  Date  1  2  3  Date  1  Date  1  2 No, 

1, '22.8.91 2,m  4,99 2.46 23,9.91 1,54 3,29 2,50 24,8.91  2.10 2,22 2.21 26.8.91  1,63 25.8,91  2,67  1.29 

2, 8.9.91 1,98  3.12 2.27 9,9,91  1,6.7 3,26 '2,40 10.9.91  2.70 2.29 2,45 12,9.91  2.09 11,9.91  2.317  2.22 

3, 23,0,91 2,25  3,48 2,25 24.9.91 1,79 3,02 2.119 25.9.01  2,39 2.09 2.37 27.0.91  1.95 26.0.01  2.17  2.06 

4. 6.10.91 2.07  3.15 2,36 7,10,91 1,99 2.80 2,89 9,10.91  2,20 1.95 2,43 1n,10,91 1.65 9.10.91  1,09  1,98 

Crop: Arhar 

S1,No,Date/ 1  2  3  Date  1  2  3  Date  1  2  3  Date  1  Date  1 PLotNo, 	 _ 	 2 

1. 22.8,91 0,34  0.64 1,37 23,8.91 1,40 0.96 1.33 24,3,91  0.64 1,12 0.81 26.8,91 •2.40 25.9.91  2,05  2.06 

2  8.9,91.. 0,31  0.65 1.18 •9.9.91  1.36 1.36 1.49 10,9,91  0,67  1,16 0.84 12.9,91  2,33 11.9,91  2,222  2,15 

3' 23.9.91 C.63  1.00 1.34 24,9,91 1,95 2,06 1.92 25,9.91.  0.38 1.5&1.05 27.9.91  2,69 26.9.91  3.03  3.50 
4, 6,10.91 0,94  1,47 1.60 7.10.91 2.00 2,09 2.04 8.10.91  1.01 1,74 1.11 10.10.91 3.02 9.10.91  3.20  3,8C 

Crop: Su9rrcane 

U0C 43 JB  84 KB  45 I®  ,  MGC  

S1,No.D/P 1  2 3 Date 1 23 Date  1 2 3 Date 9M Date  M8-1 MM-2 

1, 22,8,91 3.89  4,52 2.77 23.9.91 3.64 4.50 5.00 24,9,01  .1,19 4,92 2.299 26.9.91  4,45 25.8.91  4,52  5.14 

2, 8,9,91' 4,37  3.73 3.76 9.9,91  3.76 4.67 6.39 10.9.91  4.63  5.27 3,47 12.9,91  4,61 11,9,01.  5,32  6,23 

3, 23,9,91 5.29  5,49 4,28 24,9,91 4.33 5.80 6,64 25,9,91  5,54 5,52 3.70 27.9,91  5,52 26,9,01  6,72  7.09 

4. 6,10.91 5,92  5.65 4,97 7.10,91 4.42 6.11 7.11 9.10.91  5.90 6.10 3.73 10.10.91 5,72 0,10,91  7,11  7.62 

MM - Machcauli Minor, IM - Lakhaoti Minor, MEM - Mundi Bakapur Minor 
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-159(b) 

DRY MATTER PRODLCT OBSERVATIONS 

•CROP: Paddy  

 

Tubewell Commands  _  Canal C mmand% 

45 KB  MG  C  

Si. Dat'pf  1._ 	2  3  Date  1  2  3  Date  2  3  Date  I  Date  1 

No. Plot No. 

-1.22.9.91 685  920 555 23.9.91 388 532 419 24.9.71 413 570  449 .26.9.91 602 25.9.91  610  740 

2. 8.9.91  810  1235 672  9  434  612  513  10.11.91  520  5"9  556  12.9.91  -  3). ,°,91  735  - 

3, 23.9.91 -  -  -  24.9.91 502  -  -  25.9.91  -  -  563  27.9.91  -  926.9.01  -  - 

4. 6.10.91 -  -  -  7.10.91 -  -  -  9,111.91  -  -  -  10.10.11 -  0,10.91  -  - 

CROP: Sorghum(Fodder) 

43 JB Govt.TW  94 KB Govt T W.  45 KB Govt.TV'i  MM  La, 	MM 

 

p  / 1  2 3  Date  1  2  3  Date . 1  2  3  Date  I  Date 
51. 

-No. jot No. 

.1. 22.8.91 672  924 396  23.8.91 260  832  704  24.8.91  905  672  593  26.8.91 .680  25.8,91  464  471. 

2, 8.9,91 720  1009 523 9.0.91  377  1040 902  10.9.91  1237 813  807  12.9.91  949  11.9,91  524  792 

3. 23.9.91 1060  1205 693  24.9.91 549  1270 1034 25.9.91  1332 937  856  279.91  1040 26.9.91  622  623 

4. 6.10.91 1107 ..  1259 678  7110; ' 692  1430 1276 9.10.91  1411 1(545 936  10.10.91 1080 9.10.91  740  947 

Crop: Artier . 

1 2 3 Date  1  2 3 Date 2 2 3 Date 1 Date 1 2 

22.9.91 120 169 239 23.9.91  212  217 197 24.3.91 204 190 177 .26.9.91 202 25.9.01 251 .395 
8.9.91 186 792 258 9.9.91  253  948 213 10.0.91 267 299 207 12.9.91 442 11.0.91 292 448 
23.9,91 294 214 324 24,9.91  344  472 335 25.9.91 275 310 22 27.9.91 591 26.1.91 .  392 656 
6.10,91 316 312 374 7.10.91  402  486 405 9.10.21 300 369 260 10.10.91 702 9.10.91 464 745 

Crop: Sugarcane 

51. Date/ 
Tlot No, 

1 2 3 Date  1  2 3 Date 1 7 3 Dare 1 Date 1 2 

1, 22.8.91 2812  . 4496 2785 23.9.01 2820 3350 3959 24.9,01 2170 2610  1724 26,3.91 2729 25.9.°1 2610 3626 

2, 8.9.91 3110 4779 3607 9.9.91 3092 3720 3638 9,9.91 2345 2970  1100 12,9.91 2960 11,9,91 3020 3968 
3. 23,9,91 3615 5072 4025 24.9.91 3547 3975 3829 24.1.91 2650 31,16  2960 27.9.91 3172 26.0.91 3102 4104 

4. 6,10,91 3614 5287 4304 7.10,91 3613 4152 4095 7.10.91 2865 3324  3050 10.10.91 3466 9.10.91 3496 4302 

L  

MM = Machcaull Minor, LM  - Lakhaoti Minor,  694 - Mundi Bakapur Minor 
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Rse, cal/sq.cm/day 
yc,kg/ha/day 
yo, kg/ha/day 
Rs, cal/sq,cm/day 
T,mean temp. deg. C 
ym,kg/ha/hr 
Active LAI 
G,days  
cL 
cN 
cH 
F=(Rse-0.5 Rs)/0.8 Rae 
Yo, kg/ha/day 
Ymp, kg/ha 
Ymp, gm/sq.m 
Observed Ym,gm./sq.m 

22/08/91 
403.303 
474.385 
253.294 
473.278 
30.442 
65.000 
1.880 

72.000 
0.288 
0.500 
1.000 
0.517 

677.062 
7019.776 
701.978 
555.000 

08/09/91 
400.261 
472.286 
252.041 
473.903 
30.233 
65.000 
1.450 

89.000 
0.245 
0.500 
1.000 
0.510 

678.146 
7393.488 
739.349 
672.000 

COMMAND AREA OF: 84 KB GOVT. TW 
	

CROP:MAIZE PLOT Nil:) :1. 
SOWING DAE: 
	

29/06/91 
	

HARVEST DATE:26/09/91 

PARTICULARS 

Rse, cal/sq.cm/day 
yc,kg/ha/day 
yo,kg/ha/day 
Rs, cal/sq,cm/day 
T,mean temp. deg. C 
ym,kg/ha/hr 
Active LAI 
:s,days 
cL 
N 

Rae-0.5 Rs)/0,8 Rse 
Yo, kg/ha/day 
/mp, kg/ha 
/mp, gm/sq.iii 
]bserved Yin , pm. /sq.m 

OBSERVATION 
23/8/91 
399.089 
470.070 
251.009 
462.571 
29.750 
65.000 
1.380 

54.000 
0.238 
0.500 
1.000 
0.526 

665.187 
4274.490 
427.449 
388.000 

DATES 
09/09/91 
390.121 
461.339 
246.162 
459.717 
29.184 
65.000 
1.450 

72.000 
0.245 
0.500 
1.000 
0.514 

660.222 
5823.156 
582.316 
434.000 

24/09/91 
380.935 
452.501 
241.237 
460.105 
28.491 
65.000 
1.430 

87.000 
0.243 
0.500 
1.000 
0 

658.674 
6962.515 
696.252 
502.000 

:;OMMAND AREA OF: 84 KB GOVT. TW 
	

CROP:MAIZE PLOT NO:2 
SOWING DATE: 	05/06/91 
	

HARVEST DATE:10/09/91 

,ARTICULAI1S 

lse, cal/sq.cm/day 
/c,kg/ha/day 
/o,kg/ha/d;ay 
(s, cal/sq,cm/day 
P,mean temp. deg. C 

OBSERVATION 
23/8/91 
403.763 
474.861 
253.541 
474.731 
30.550 

DATES 
09/09/91 

396.161 
467.414 
249.431 
470.310 
29.976 



m,kg/ha/hr 65 .000 65.000 
ctive 	LAI 2.000 1.570 
,days 78.000 96.000 
L 0.300 0.257 
N 0.500 0.500 
H 1.000 1.000 
=(Rse-0.5 Rs)/0.8 Rse 0.515 0.508 
o, 	kg/ha/day 678.641 672.401 
mp, 	kg/ha 7940.100 8294.733' 
mp, 	gm/sq.m 794.010 829.473 
bserved Ym,gm./sq.m 532.000 612.000 

OMMAND AREA OF: 	84 KB GOVT. TW CROP :MAIZE 	PLOT NO :3 
OWING DATE: 	14/06/91 HARVEST DATE:20/09/91 

23/8/91 09/09/91 
se, 	cal/sq.cm/day 402.391 394.402 

kg/ha/day 473.454 465.649 
z,kg/ha/day 252.798 248.482 
s, 	cal/sq,cm/day 471.162 467.307 
,mean 	temp. 	deg. 	C 30.315 29.735 
n,kg/ha/hr 65.000 65.000 
:tive 	LAI 1.470 0.900 
,days 69.000 86.000 

0.247 0.200 
V 0.500 0.500 

1.000 1 
5 Rs)/0.8 Rse 0.518 0.509 

J, 	kg/ha/day 674.694 668.943 
no 	kg/ha 5749.409 5752.911 
np, 	gm/sq.m 574.941 575.291 
~servad 	Yin ,gm./sq.m 419.000 513.000 

]MMAND AREA OF: 45KB GOVT. TW PLOT NO: 	 1 	CROP:MAIZE 
]WING DATE: 04/07/91 HAFVES"(" DATE 	:05/10/91 

\RTICULRS / OBSERVATION DATES  
24/08/91 10/09/91 

~e, 	cal/sq.cm/day 397.690 382.184 
~,kg/ha/day ' 468,657 452.387  

kg/ha/day 250.238 241.346 
~, 	cal/sq,cm/day 460.342 451.826 
mean 	temp. 	deg. C 29.674 28.591 
,kg/ha/hr 65.000 65.000 

:1. ye 	LAI 2.790 1.640 
days 50.000 67.000 

0.329 0.264 
| 0.500 0.500 
| 1.008 1.000 



~ 

F=(Rse-0.5 Rs )/0.8 Rse 0.527 

Yo, kg/ha/day 662.570 

Ymp, kg/ha 5449.. 637 

Ymp, gm/sq.m 544.964 
Observed Ym, pm. /sq.m 	413.000 

COMMAND AREA OF: 45KB GOVT. TW 
SOWING DATE: 	12/06/91 

0.511 
648.844 
5738.374 
573.837 
520.000 

PLOT NO: 	2 
HARVEST DATE :15/09/91 

PARTICULARS 

Rse, cal/sq.cm/day 
yc,kg/ha/day 
yo,kg/ha/day 
Rs, cal/sq,cm/day 
T,mean temp. deg. C 
ym.kg/ha/hr 
Active LAI 
G,days 
cL 
cN 
cH 
(Rae -0.5 Rs)/08 Rse 

Yo, kq/ha/da; 
Ymp, kg/ha 
Ymp, gm/sq.m 
Observed Yin ,gm./sq.m 

OFiSERVATION 
24/08/91 
402.471 
473.539 
252.839 
471.623 
30.358 
65.000 
3.450 

50.000 
0.436 
0.500 
1.000 
0.518 

675.178 
7359.437 
735.944 
570.000 

DATES 
10/09/91 
394.202 
465.474 
248.376 
468.029 
29.742 
65.000 
2.335 
67.000 
0.330 
0.500 
1.000 
0.508 

669.639 
7402.858 
740.286 
598.000 

COMMAND AREA OF 
	

45K8 GOVT. TW 
	

PLOT NO: 	3 
SOWING DATE: 
	

25/06/91 
	

HARVEST DATE :28/09/91 

/ 	OBSERVATION 
24/08/91 
399.868 
470.873 
251.428 
464.910 
29.919 
65.000 
2.530 

59.000 
0.353 
0.500 
1.000 
0.523 

667.744 
6953.549 
695.355 
449.000 

DATES 
10/09/91 
390.768 
462.024 
246.518 
462.203 
29.296 
65.000 
1.840 

76.000 
0.284 
0.500 
1.000 
0.511 

662.917 
7154.203 
715.420 
556.000 

25/09/91 
389.47r 
460.852 
245.852 
464.425 
29.135 
65.000 
1.390 

91.000 
0.239 
0.500 
1.000 
0.505 

664.950 
7231.003 
723.100 
563.000 

PARTICULARS 

Rse, al/sq.cm/day 
yc,kg/ha/day 
yo,kg/ha/day 
Rs, cal/sq,cm/day 
'1 mean temp. deg. C 
ym,kg/ha/hr 
Active LAI 
G,days 
c L 
cN 
cH 
(Rse-0.5 Rs)/0.8 Rse 

Yo, kg/ha/day 
Ymp, kg/ha 
Ymp, gm/sq.m 
Observed Ym,gm./s 



COMMAND AREA OF 	MA:HAUL.I MI. 	PLOT NO 	 1 	CROP: 
SOWING DATE: 	10/06/91 	 HARVEST DATE :11/09/91 

~HM 

OBSERVATION DATES 
26/09/91 

402.790 0.000 
473.866 0.000 
253.012 0.000 
472.446 0.000 
30.412 0.000 
65.000 0.000 
2.420 0.000 

74.000 0.000 
0.342 0.000 
0.500 0.000 
1.000 0.000 
0.517 0.000 

676.089 0.000 
8555.233 0.000 
855.523 0.000 
602.000 

PARTICULARS 

Rse, cal/sq.cm/day 
yc,kg/ ha! day 
yo,kg/ha/day 
Rs, 

 
cal /sq,cm/day 

T,mean temp. deg. C 
ym,kg/ha/hr 
Active LAI 
G,days 
cL 
cN 

F 	Rs)/.8 Rse 
Yo, kg/ha/day 
Ymp, kg/ha 
Ymp, gm/sq.m 
Observed Yin gm./sq.m 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0 

COMMAND AREA OF: LAKHAOTI MI 	 PLOT NO 	 1 	CROP: 
SOWING DATE: 	22/06/91 	 HARVEST DATE :16/09/91 

PARTICULARS 

Rse, cal/sq.cm/day 
yc,kg/ha/day 
yo,kg/ha/day 
Rs, cal/sq,cm/day 
T,mean temp. deg. C 
ym,kg/ha/hr 
Active LAI 
G,days 
cL 
cNI 
c:: Fl 
F=(Rse-0.5 Rs) /0.8 Rse 
Yo, kg/ha/day 
Ymp, kg/ha 
Ymp, gm/sq.m 
Observed Ymgm./sq.m 

OBSERVATION DATES 
25/08/91 11/09/91 

400.308 390.976 
471.328 462.261 
251.664 246.634 
466.325 463.696 
30.026 29.359 
65.000 65.000 

2.850 1.600 
63.000 80.000 
0.385 0.315 
0.500 0.500 
1.000 1.000 
0.522 0.509 

669.281 664.494 
8116.707 8372.625 
811.671 837.263 
610.000 735.000 

26/09/91 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0 
0.000 
0 

" 

COMMAND AREA OF 	MUNDIBAKAPUR MI. 	PLOT NO 	 1 	CROP: 
SOWING DATE: 	08/06/9

^ 	
HARVEST DATE 08/09/91 

MAIZE 



23/09/91 
384.560 
456.097 
243.196 
464.292 

06/10/91 
372.480 
444.060 
236.370 
459.605 

pARTICULARS 

Rse, cal/sq.cm/day 
yc,kg/ha/day 
yo,kg/ha/day 
Rs, cal/sq,cm/day 
T,mean temp. deg. C 
ym,kg/ha/hr 
Active LAI 
G,days 
cL 
cN 
cH 
F=(Rse-0.5 Rs )/0.8 Rse 
Yo, kg/ha/day 
Ymp, kg/ha 
Ymp, gm/sq.m 
Observed Ym,gm./sq.m 

OBSERVATION 
25/08/91 

402.848 
473.930 
253.041 
472.828 
30.449 
65.000 
2.240 

77.000 
0.324 
0.500 
1.000 
0.516 

676.487 
8438.495 
843.850 
740.000 

DATES 
11/09/91 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 

26/09/91 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0 000 
0.000 
0 
0.000 

COMMAND AREA OF 	43 JB GOVT 	 PLOT NO ;1 	CROP :SORGHUM [fodder] 
SOWING DATE: 	10/06/91 	 HARVEST DATE: 

PARTICULARS 

Rse, cal/q^cm/day 
yc,kg/ha/day 
yo,kg/ha/day 
Rs, cal/sq,cm/day 
T,mean temp. deg, 
ym,kg/ha/hr  
Active L~I 

cN 
cH 
F=(Rse-0.5 Rs)/0.8 Rse 
Yo, kg/ha/day 
Ymp, ~g/ha 
Ymp, gm/sq.m 
Observed Y 	/ m,gm. sq.m 

OBSERVATION 
22/08/91 

403.303 
474.385 
253.294 
473.278 
30.442 
65.000 
2.000 

72.000 
0 
0.500 
1.000 
0.517 

677.062 
7312.267 
731.227 
672.000 

DATES 
08/09/91 

395.942 
467.172 
249.312 
468.931 
29.904 
65.000 
1.980 

89.000 
0.298 
0.500 
1.000 
0.510 

670.943 
8897.377 
889.738 
720.000 

23/09/91 
387.418 
458.937 
244.738 
467.927 
29.219 
65.000 
2.250 

105.000 
0.325 
0.500 
1.000 
0.495 

668.084 
11399.177 

1139.918 
1205.000 

06/10/91 
379.236 
451.410 
240.345 
467.164 
28.907 
65.000 

2.070 
118.000 

0.307 
0.500 
1.000 
0.480 

666.033 
12063.852 

1206.385 
1107.000 

COMMAND AREA OF 	43 JB GOVT.TW 
	

PLOT NO :2 	CROP: SORGHUM [fodder] 
SOWING DATE: 	20/06/91 

	
HARVEST DATE: 

PARTICULARS 

Rse, cal /sq.cm/day 
yc,kg/ha/day 
yo,kg/ha/day 
Rs, cal/sq,cm/day 

/ 	OBSERVATION 
22/08/91 

401.532 
472.570 
252.335 
468.631 

DATES 
08/09/91 

393.621 
464.834 
248.055 
464.733 



pARTICULARS 

Rse, cal/sq.cm/day 
yc,kg/ha/day 
yo,kg/ha/day 
Rs, cal /sq,cm/day 
T,mean temp. deg. C 
ym,kg/ha/hr 
Active LAI 
G,days 
cL 
c: NI 

T,mean temp. deg. C 
ym,kg/ha/hr 
Active LAI 
G,days 
cL 
cN 	' 

cH 
(Rse-0.5 Rs)/0.8 Rae 

Yo, kg/ha/day 
Ymp, kg/ha 
Ymp, gm/sq.m 
Observed Ym,gm./sq.m 

30.134 
65.000 
4.880 

62.000 
0.492 
0.500 
1.000 
0.521 

671.926 
10248.211 
1024.821 
924.000 

29.594 
65.000 
3.120 

79.000 
0.420 
0.500 
1.000 
0.512 

666.135 
11051.173 
1105.117 
1008.000 

28.886 
65.000 
3.480 

94.000 
0.438 
0.500 
1.000 
0.495 

663.745 
13663.856 
1366.386 
1205.000 

28.320 
65.000 
3.150 

 108.000 
0.412 
0.500 
1.000 
0.479 

655.916 
14592.816 
1459.282 
1259.000 

COMMAND AREA OF 
	

43 JB GOVT.TW 
	

PLOT NO :3 	CROP :SORGHUM [fodder] 
SOWING DATE: 
	

15/07/91 
	

HARVEST DATE: 

Rse 

PARTICULARS 

Rse cal/sq.cm/day 
yc,kg/ha/day 
yo,kg/ha/day 
Rs, cal/sq,cm/day 
T,mean temp. deg. 
ym,kg/ha/hr 
Active LAI 
G,days 
cL 
c  
C. 

(Rae .0.5 Rs )/0.8 
Yo, kg/ha/day 
Ymp, kg/ha 
Ymp, gIii /sq.m 
Observed Ym,gm./sq 

OBSERVATION 
22/08/91 
395.027 
465.976 
248.764 
456.788 
29.609 
65.000 
2.460 

37.000 
0.346 
0.500 
1.000 
0.527 

658.279 
4213.642 
421.364 

DATES 
08/09/91 

385.501 
456.735 
243.627 
454.814 
28.985 
65.000 
2.270 

54.000 
0.327 
0.500 
1.000 
0.513 

654.116 
5775.191 
577.519 
523.000 

23/09/91 
374.923 
446.592 
237.969 
456.369 
28.153 
65.000 
2.250 

69.000 
0.325 
0.500 
1.000 
0.489 

653.538 
7327.794 
732.779 
683.000 

06/10/91 
365.229 
437.809 
232.774 
457.113 
27.876 
65.000 
2.360 

82.000 
0.360 
0.500 
1.000 
0.468 

653.044 
9638, 926 
963.893 
878.000 

COMMAND AREA OF: 
SOWING DATE: 

OBSERVATION 
23/08/91 
395.113 
466.063 
248.812 
456.902 
29.612 
65.000 
1.540 

39.000 
0.254 
0.500 

DATES 
09/09/91 

399.315 
473.220 
252.408 
472.175 
30.005 
65.000 
1.690 

54.000 
0.269 
0.500 

24/0q/91 
385.733 
459.494 
244.841 
469.956 
28.952 
65.000 
1.790 

69.000 
0.279 
0.500 

07/10/91 
373.595 
448.066 
238.163 
468.518 
28.588 
65.000 
1.980 

82.000 
0.298 
0.500 

84 KB GOVT.TW 
	

PLOT NO :1 	CROP:GORGHUM [fodder] 
14/07/91 
	

HARVEST DATE: 



_/_ 

cH • 1.000 1 	00 1.000 1.000 
F=(Rse-0.5 Rs)/0.8 Rse 0.527 0.511 0.489 0.466 
Yo, 	kg/ha/day 658.417 678.781 672.847 669.248 

Ymp, 	kg/ha 3261.139 4929.988 6476.487 8176.875 

Ymp, 	gm/sq.m 326.114 492.999 647.649 817.687 
Observed 	Yin ,gm./sq.m 260.000 377.000 548.000 692.000 

COMMAND AREA OF 
	

84 KB GOVT TN 	PLOT NO :2 	CROP :SORGHUM [fodder] 
SOWING DATE: 
	30/05/91 	HARVEST DATE: 

PARTICULARS 

Rse, cal/sq.  mid ay 
yc,kg/ha/day 
yo,kg/ha/day 
Rs, cal/sq,cm/day 
T,mean temp. deg. 
ym,kg/ha/hr 
Active LAI 
G.davs 

cNI 
cH 
F=(Rse-0.5 Rs)/0.8 Rse 
Yo, kg/ha/day 
Ymp, kg/ha 
Ymp, gm/sq.m 
Observed Yin ,gm./sq.m 

OBSERVATION 
23/08/91 

404.333 
 475.328 

253.(I41 
477.858 
30.634 
65.000 
3.280 

84.000 
0.422 
0.500 
1.000 
0.511 

681.785 
12083.957 
1208.396 
832.000 

DATES 
09/09/91 

389.491 
459.272 
245.136 
464.256 
29.502 
65.000 
3.260 

103.000 
0.416 
0.500 
1.000 
0.505 

662.5Q0 
14195.107 
^ 1419.511 
1040.000 

24/09/91 
382.798 
453.019 
241.635 
463.965 
28.950 
65.000 
3.020 

118.000 
0.402 
0 
1.000 
0.492 

661.124 
15680.540 
1568.054 
1270.000 

07/10/91 
375.491 
446.508 
237.774 
463.659 
28.722 
65.000 
2.800 

131.000 
0.380 
0.500 
1.000 

 0.478 
659.941 

16425.939 
1642.594 
1430.000 

COMMAND AREA OF: 84 KB 8OVT.TW 
	

PLOT NO :3 	CROP :SORGHUM [fodder] 
SOWING DATE: 	10/06/91 
	

HARVEST DATE: 

pARTICULARS 

Rse, cal/q.cm/day 
yc,kg/ha/day 
yo,kg/ha/day 
Rs, cal/sq,cm/day 
T,mean temp. deg. C 
yin ,kg/ha/hr 
Active LAI 
G,days 
cL 
cN 
cH 
Fc(Rse-0.5 Rs)/0.8 Rse 
Yo, kg/ha/day 
Ymp, kg/ha 
Ymp, gm/sq.m 
Observed 'in ,gm./sq.m 

OBSERVATION 
23/08/91 
403.043 
474.122 
253.151 
472.857 
30.427 
'65.000 
2:"500 

73.000 
0.350 
0.500 
1.000 
0.517 

676.569 
8643.167 
864.317 
704.000 

DATES 
09/09/91 

386.693 
456.395 
243.548 
458.661 
29.202 
65.000 
2.400 

92.000 
0.340 
0.500 
1.000 
0.509 

656.139 
10262.016 
1026.202 
902.000 

24/09/91 
379.704 
449.902 
239.910 
459.125 
28.635 
65.000 
2.980 

107.000 
0.380 
0.500 
1.000 
0.494 

655.440 
13325.093 
1332.509 
1034.000 

07/10/91 
374.869 
446.550 
237.695 
463.165 
28.631 
65.000 
2.890 

120.000 
0.389 
0.500 
1.000 
0.478 

• 660.208 
15409.263 
1540.926 
1276.000 



]67~ 

COMMAND AREA OF: 45 KB GOVT TW  PLOT No :1 	CROP :SORGUM [fodder]' 
SOWING DATE: 	20/05/91 	 HARVEST DATE: 

PARTICULARS 

Rse, 

 

cal /sq.cm/clay 
yc,kg/ha/day 
yo,kA/ha/day 
Rs cal/sqcm/day 
T,mean temp. deg. C 
ym,kg/ha/hr 
Active LAI 
G,days 
cL 
cN 
cH 
F=(Rse-0.5 Rs)/0.8 Rse 
Yo, kg/ha/day 

Ymp, kg /ha 
Ymp, gm/sq.m 
Observed Ym,gm./sq.m 

/ 	OBSERVATION DATES 
24/08/91 10/09/91 

403.565 396.829 
473.528 467.120 
253.342 249.719 
490.408 484.701 
30.406 29.909 
65.000 65.000 

2.100 2.700 
95.000 112.000 
0.310 0.370 
0.500 0.500 
1.000 1.000 
0.491 0.4B7 

692.862 685.810 
10202.387 14209.977 
1020.239 1420.998 
905.000 1237.000 

25/09/91 	08/10/91 

	

389.743 
	

381.833 

	

460.383 
	

453.256 

	

245.926 	241.684 

	

482.016 	480.037 

	

29.348 
	

29.121 

	

65.000 	65.000 

	

2.381 	2200. 

	

127.000 
	

140.000 

	

0.338 
	

0.322 

	

0.500 	0.500 

	

1.000 
	

1.000 

	

0.477 
	

0.464 

	

681.735 	678.707 

	

14632.072 	15298.051 

	

14',.207 
	

1529.805 

	

1332.000 	1411.000 

COMMAND AREA OF: 45 KB GOVT TW 	PLOT NO :2 	CROP :SORGHUM 
SOWING DATEx 	12/06/91 

	
HARVEST DATE: 

25/09/91 
385.929 
457.484 
243.938 
467.155 
29.081 
65.000 
2.080 

104.000 
0.308 
0.500 
1.000 
0.493 

666.979 
10682.328 
1068.233 
937.000 

PARTICULARS 

Rs e, cal/sq.cm/day 
yc,kg/ha/day  
yo,kg/ha/day 

Rs, cal/sq,cm/day 
T,mean temp. deg. C 
yin, kg/ha/iii' 
Active LAI 
G,days 
cL 
c:: 1'l 
cII 
F=(Rse-0.5 Rs)/0.8 Rse 
Yo, kg/ha/day 
Ymp, kg /ha 
Ymp, gm/sq.m 
Observed Ym, gm/sq 

/ 	OBSERVATION DATES 
24/08/91 10/09/91 

402.471 394.202 
473.539 465.474 
252.839 248.376 
471.623 468.029 
30.358 29.742 
65.000 65.000 
2.220 2.290 

72.000 89.000 
0.322 0.329 

• 0.500 0.500 
1.000 • 1.000 
0.518 0.508 

675.178 669.639 
7826.660 9803.849 
782.666 980.385 
672.000 813.000 

[FODDER] SORGHU| 

08/10/91 
376.887 
449.278 
239.082 
466.438 
28.839 
65.000 
1.950 

117.000 
0.295 
0.500 
1.000 
0.476 

664.984 
11475.965 
1147.597 
1045.000 

COMMAND AREA OF: 45 KB GOVT TW 	PLOT NO;3 	CROP :SORGHUM [FODDER] SORGHU| 
SOWING DATE  25/06/91 	 HARVEST DATE: 

PARTICULARS  /  OBSERVATION DATES 
24/08/91 	10/09/91 	25/09/91 

	
08/10/91 



Rse, cal/sq.cm/day 	 394.825 	390.600 	383.687 	373.80z 
yc,xg/na/oay +o+./ou *o .i. *o+.u~;j /.ur~ 
yo,kg/ha/day 248.658 247.452 243.158 238.987 
Rs, 	cal/sq,cm/day 461.123 463.125 464.568 461.121 
Tman 	tmp. 	deg. 	C 29.864 29.876 28.654 28.121 
ym,kg/1ia/hr 65.000 65.000 65.000 65 
Active 	LAI 2.210 2.450 2.370 2.430 
G,days 	' 59.000 76.000 91.000 104.000 
cL 0.321 0.345 0.337 0.343 
cN 0.500 0.500 0.500 0.500 
cH 1.000 1.000 1.000 1.000 
F=(Rse-0.5 	Rs)/0.8 Fe 0.520 0.509 0.493 0.479 
Yo, 	kg/ha/day 661.516 664.606 663.760 661.862 
Ymp, 	kg/ha 6264.226 8712.982 10177.768 11804.964 
Ymp, 	gm/sq.m 626.423 871.298 1017.777 1180.496 
Observed Ym, 	gm/sq 593.000 807.000 856.000 936.000 

COMMAND AREA OF 	MACHAKAULI MI. PLOT NO:1 CROP :SORGHUM [fodder] 
SOWING DATE: 	30/05/91/ HARVEST DATE: 

PARTICULARS 	 / • OBSERVATION DATES 
26/08/91 12/09/91 27/09/91 10/10/91 

Rs e, 	cal/sq.cm/day 394.808 388.985 382.417 374.744 
y~,kg/ha/day 464.170 458.799 452.658 445.860 
yo,kg/ha/day 247.879 244.871 241.433' 237.377 
Rs~ 	cal/sq,cm/day 466.466 464.234 463.948 463.628 
T,mean 	temp. 	deg. 	C 29.915 29.460 28.918 2(3.720 
ym,kg/ha/hr 65.000 65.000 65.000 65.000 
Active 	LAI 1.630 2.080 1.950 1.650 
G,days 37.000 104.000 119.000 132.000 
cL 0.263 0.308 0.295 0.275 
cN  0.500 0.500 0.500 0.500 
cH 1.000 1.000 1.000 1.000 
F=(Rse-0'5 	Rs)/0.8 Rse 0.512 0.504 0.492 0.477 
Yo, 	kg/ha/day 665.644 662.467 661.042 659.845 
Ymp, 	kg/ha 7615.303 10610.07B 11602.939 11976.180 
Ymp, 	gm/ sq. m 761.530 1061,008 1160.294 1197.618 
Observed 	Yin ,gm./sq.m 680.000 948.000 1040.000 1080.000 

COMMAND AREA OF: LAKHAOTI MINOR 
	

PLOT NO :1 	CROP:SORGHUM [fodder] SORGHU| 
SOWING DATE: 	15/07/91 	 HARVEST DATE: 

PARTICULARS 

Rse, al/q.cm/day 
yc,kg/ha/day 
yo,kg/ha/day 
Rs, cal/sq,cm/day 
T,mean temp. deg. C 
ym,kg/  ha! hr 
Active LAI 

OBSERVATION 
25/08/91 

394.478 
465.424 
248.461 
456.055 
29.596 
65.000 
2.670 

DATES 
11/09/91 

383.764 
455.069 
242.698 
455.069 
28.848 
65.000 
2.317 

26/09/91 
373.850 
445.564 
237.395 
456.527 
28.069 
65.000 
2.170 

363.126 
435.979 
231.645 
457.173 
27.889 
65.000 
1.980 



G,days 39.000 56.000 71.000 84.000 

cL 0.367 0.317 0.317 0.298 

cN 0.500 0.500 0.500 0.500 

cH 1.000 1.000 1.000 1.000 
F=(Rse-0.5 Rs)/0.8 Rse 0.527 0.509 0.487 0.463 

Yo,  kg/ha/day 657.394 654.009 653.489 652.945 

Ymp,  kg/ha 4704.639 5804.988 7354.038 8172.262 

Ymp,  gm/sq.m 470.464 580.499 735.404 81 ;7 
 

Observed Ym,gm./sq.m 464.000 584.000 712.000 740.000 

COMMAND AREA OF:  MUNDIBAKAPUR MI. PLOT NO :1 CROP:SORGHUM [fodder] SORGHL 
SOWING DATE:  20/06/91 HARVEST DATE: 

PARTICULARS  / OBSERVATION DATES 
25/08/91 11/09/91 26/09/91 07/10/91 

Rs e,  cal/sq.cm/day 394.825 391.544 383.085 373.804 
yc,kg/ha/day 464.765 462.831 454.673 446.277 
yo,kg/ha/day 248.161 246.941 242.404 237.421 
Rs,  cal/s,cm/day 460.618 464.632 464.221 463.804 
T,mean  temp.  deg.  C 29.646 29.432 28.771 28.551 
ym,kg/ha/hr 65.000 65.000 65.000 65.000 
Active  LAI 1.290 2.200 2.060 1.980 
G,days 65.000 82.000 97.000 110.000 
cL 0.229 0.323 0.306 0.298 
cN 0.500 : 0.500 0.500 0.500 
cH 1.000 1.000 1.000 1.000 
F=(Rse-0.5  Rs)/0.8 Far' 0.521 0.508 0.493 0.475 
Yo,  kg/ha/day 660.639 665.578 663.365 661.693 

Ymp,  kg/ha 4916.803 8814 10845.143 

Ymp,  gm/sq.m 491.680 881.425 984.501 1084.5:4 
Observed Ym,gm./sq.m 471.000 792.000 823.000 947.000 
********************************************************************************* 

COMMAND AREA OF: 
SOWING DATE: 

OBSERVATION 
22/08/91 

403.775 
473.358 
253.429 
495.941 
30.354 
5.000 
0.340 

97.000 
0.200 
0.500 
1.000 
0.482 

257.052 

DATES 
08/09/91 
397.959 
467.880 
250.300 
489.167 
29.947 
5.000 
0.310 

114.000 
0.200 
0.500 
1.000 
0.482 

254.043 

23/09/91 
390.852 
461.159 
246.498 
486.004 
29.390 
5.000 
0.630 

129.000 
0.200 
0.500 
1.000 
0.473 

251.011 

06/10/91 
386.168 
457.641 
244.249 
486.974 
29.294 
5.000 
0.940 

142.000 
0.200 
0.500 
1.000 
0.462 

249.810 

43 JB GOVT. TW 
 

PLOT NO:  1  CROP:  ARHAR 
16/05/91 
 

HARVEST DTE: 

PARTICULARS 

Rae: cal/sq.cm/day 
yc,kg/ha/day 
yo,kg/ha/day 
Rs, cal/sqcm/day 
T,mean temp. deg. C 
ym,kg/ha/hr 
Active LAI 
G,days 
cL 
cN 
cH 
F=(Rse-0.5 Rs)/0.8 Rse 
Yo, kg/ha/day 



Ymp, kg/ha 	2493.406 
Ymp, gm/sq.m 	249.341 
Observed Ym,gm./sq.m 	120.000 

COMMAND AREA OF 	43 JB GOVT. TW 
SOWING DATE: 	25/05/91 

2896.094 
289.609 
186.000 

PLOT NO: 
HARVEST 893°C 

	

3238.039 
	

3547.306 

	

323.804 
	

354.731 

	

284.000 
	

316.000 

CROP: 

PARTICULARS 

Rse, al/sq.cm/day 
yc,kg/ha/day 
yo,kg/ha/day 
Rs, al/sq,cm/day 
T,mean temp. deg. C 
yin ,kg/ha/hr 
Active LAI 
G,days 
cL 
cN 
cH 
F:: 	0319 Rs) /0.8 Rse 
Yo, kg/ha/day 
Ymp, kg/ha 
Ymp, m/sq.m 
Observed 'is gm./sq.m 

OBSERVATION 
22/08/91 
404.260 
474.700 
253.759 
485.235 
30.533 
5.000 
0.640 

88.000 
0.200 
0.500 
1.000 
0.500 

256.207 
2254.618 
225.462 
168.000 

DATES 
08/09/91 

397.866 
468.534 
250.308 
479.614 
30.062 
5.000 
0.650 

105.000 
0.200 
0.500 
1.000 
0.497 

253.072 
2657.252 
265.725 
192.000 

23/09/91 
390.238 
461.228 
246.220 
477.408 
29.449 
5.000 
1.000 

120.000 
0.200 
0.500 
1.000 
0.485 

249.931 
2999.173 
299.917 
214.000 

06/10/91 
385.297 
457.465 
243.846 
479.284 
29.341 
5.000 
1.470 

133.000 
0.247 
0.500 
1.000 
0.473 

248.752 
4085.878 
408.588 
12.000 

COMMAND AREA OF: 
0(9 8410: 

43 JB GOVT. TW 
29/05/91 

PLOT NO: 	3 	CROP: 
HARVEST DATE: 

ARHAR 

PARTICULARS 

Rs e, cal/sqcm/day 
yc,kg/ha/day 
yo,kg/ha/day 
Rs, cal/sq,cm/day 
T,mean temp. deg. C 
ym,kg/ha/hr 
Active LAI 
G,days 
cL 
cN 
cH 
F=(Rse-0.5 Rs)/0.8 Rse 
Yo, kg/ha/day 
Ymp, kg/ha 
Ymp, gm/sq.m 
Observed 'is gm./sq.m 

OBSERVATION 
22/08/91 
404.508 
475.388 
253.928 
479.740 
30.625 
5.000 
1.370 

84.000 
0.237 
0.500 
1.000 
0.509 

255.766 
2545.898 
254.590 
238.000 

DATES 
08/09/91 

397.819 
468.863 
250.313 
474.821 
30.120 
5.000 
1.180 

101.000 
0.218 
0.500 
1.000 
0.504 

252.579 
2780.648 
278.065 
258.000 

23/09/91 
389.934 
461.262 
246.083 
473.160 
29.479 
5.000 
1.340 

116.000 
0.234 
0.500 
1.000 
0.492 

249.394 
3384.772 
338.477 
324.000 

06/10/91 
384.871 
457.379 
243.649 
475.522 
29.364 
5.000 
1.600 

129.000 
0.260 
0.500 
1.000 
0.478 

248.231 
4142 837 
416.284 
374.000 



COMMAND AREA OF 
	

84 KB GOVT. TW 
	

PLOT NO: 
SOWING DATE: 	10/06/91 

	 HARVEST DATE: 

/ PARTICULARS 

Rse, cal/sq.cm/day 
yc,kg/ha/day 
yo,kg/ha/day 
Rs, cal/sq,cm/day 
T,mean temp. deg. C 
ym,kg/ha/hr 
Active LAI 
G,days 
cL 
c: \i 
cH 

(Rse-0.5 Rs)/0.8 Rae 
Yo, kg/ha/day 
Ymp, kg/ha 
Ymp, gm/sq.iii 
Observ~d Yin ,rim ./sq.m 

OBSERVATION 
23/08/91 

403.043 
474.122 
253.151 
472.857 
30.427 
5.000 
1.400 

73.000 
0.240 
0.500 
1.000 
0.517 

254.394 
2228.491 
222.849 
212.000 

DATES 
09/09/91 

399.556 
471.595 
251.658 
473.770 
30.177 
5.000 
1.360 

90.000 
0.236 
0.500 
1.000 
0.509 

253.608 
2693.314 
269.331 
253.000 

24/09/91 
390.597 
462.807 
246.793 
472.084 
29.460 
5.000 
1,950 

105.000 
0.295 
0.500 
1.000 
0.495 

249.942 
3870.984 
387.098 
344.000 

07/10/91 
384.480 
457.q76 
243.781 
474.765 
29.364 
5.000 
2.000 

118.000 
0.300 
0.500 
1.000 
0.478 

248.444 
4397.465 
439.747 
402.000 

COMMAND AREA OF: 84 KB 8OVT. TW 
	

PLOT NO: 	 CROP: 
SOWING DATE: 	13/05/91 

	
HARVEST DATE: 

PARTICULARS 

Re, cal/sq.cm/day 
yc,kg/ha/day 
yo,kg/ha/day 
Rs, cal/s,cm/day 
T,mean temp. deg. 
fir ,kg/ha/hr 
Active LAI 
G,days 
c: 1.. 
cN 
cH 

( Rae -0.5 Rs)/0.8 Rae 
Yo, kg/ha/day 
Ymp, kg/ha 
Ymp, gm/sq.m 
Observed Ym,gm./sq.m 

OBSERVATION 
23/08/91 

403.442 
472.789 
253.228 
498.521 
30.292 
5.000 
0.960 

101.000 
0.200 
0.500 
1.000 
0.478 

257.157 
2597.289 
259.729 
217.000 

DATES 
09/09/91 

400.725 
471.053 
252.078 
495.520 
30.121 
5.000 
1.480 

118.000 
0.248 
0.500 
1.000 
0.477 

256.169 
3748.258 
374.826 
348.000 

24/09/91 
393.520 
464.177 
248.190 
491.736 
29.561 
5.000 
2.060 

133.000 
0.306 
0.500 
1.000 
0.469 

252.989 
5148.065 

514.806 
472.000 

07/10/91 
388.316 
460.150 
245.631 
492.153 
29.475 
5.000 
2.090 

146.000 
0.309 
0.500 
1.000 
0.458 

251.510 
5673.312 
567.331 
456.000 

COMMAND AREA OF: 84 KB GOVT. TW 	PLOT NO: 	 3 	CROP: 	ARHAR 
SOWING DATE: 	08/06/91 	 HARVEST DATE: 

PARTICULARS 	 / 	OBSERVATION DATES 
23/08/91 	09/09/91 	24/09/91 	07/10/91 



DATES 
10/09/91 

394.644 
465.917 
248.615 
468.778 
29.799 

08/10/91 
377.516 
449.889 
239.421 
467.037 
28.898 
5.000 

25/09/91 
386.464 
458.015 
244.226 
467.814 
291 . 43 
5.000 

~ 

Rse, ca :I. /i~.;q , c: in/ all a.y 
yc,kg/ha/day 
yo,kg/ha/day 
Rs, cal/sq,cm/day 
T,mean temp. deg. C 
ym,kg/ha/hr 
Active LAI 
G,days 
cL 
cN 
cH 
F=(Rse -0.5 Rs)/0.8 Rse 
Yo, kg/ha/day 
Ymp, kg/ha 
Ymp, gm/sq.m 
Observed Ym,gm./sq.m 

403.342 399.876 
474.429 471.900 
253.313 251.823 
473.636 474.386 
30.478 30.224 
5.000 5.000 
1.330 1.330 

75.000 92.000 
0.233 0.233 
0.500 0.500 
1.000 1.000 
0.516 0.509 

254.612 253.803 
2224.672 2720.256 
222.467 272.026 
187.000 213.000 

391.039 
463.234 
247.025 
472.645 
29.514 
5.000 
1.820 

107.000 
0.282 
0.500 
1.000 
0.495 

250.178 
3774.441 

377.444 
335.000  

384.977 
458.437 
244.039 
475.220 
29.414 
5.000 
2.040 

120.000 
0.304 
0.500 
1.000 
0.478 

248.679 
4535.908 
453.591 
405.000 

COMMAND AREA OF: 45KB GOVT.TW 	PLOT NO: 	 1 	, CROP: 
SOWING DATE: 	20/05/91 	 HARVEST DATE: 

PARTICULARS 

Rse, cal/sq.cm/day 
yc,kg/ha/day 

k yo, g /h a /d ay 
Rs, cal/sq,cm/day 
T,  iii earm temp. deg. 
y iii ,kg/ha/hr 
Active LAS 
G,days 
cL 
rN 

F=(Rse-0.5 Rs>/0.8 Rse 
Yo, kg/ha/day 
Ymp, kg/ha 
Ymp, gm/sq.m 
Observed Yin. cm. lap .m 

OBSERVATION 
24/08/91 

403.565 
473.52B 
253.342 
490.408 
30.406 
5.000 
0.640 

95.000 
0.200 ' 	0.500 
1.000 
0.491 

256.413 
2435.924 

243.592 
204.000 

DATES 
10/09/91 

400.260 
471.185 
251.888 
488.652 
30.171 
5.000 
0.670 

112.000 
0.200 
0.500 
1.000 
0.487 

255.344 
2859.856 
285.986 
267.000 

25/09/91 
392.769 
463.968 
247.838 
485.500 
29.579 
5.000 
0.880 

127.000 
0.200 
0.500 
1.000 
0.477 

252.110 
3201.801 
320.180 
275.000 

08/10/91 
384.578 
456.508 
243.418 
483.197 
29.331 
5.000 
1.010 

140.000 
0.201 
0.500 
1.000 
0.465 

248.877 
3501.701 
350.170 
300.000 

COMMAND AREA OF 
SOWING DATE: 

45K8.GOVT.TW 
10/06/91 

PLOT NO: 	 2 	CROP: 
HARVEST DATE: 

ARHAR 

PARTICULARS 

Rse, cal/sq.cm/day 
yc,kg/ha/day 
yo,kg /Ii a/dav 
Rs cal/sqcmday 

mean temp. deg 
ym,kg/ha/hr 

/ 	OBSERVATION 
24/08/91 

402.790 
473.866 
253.012 
472.446 
30.412 
5.000 



'-'7J~ 

Active 	LAI 1.120 1.160 1.500 1.740 
G,days 74.000 91.000 106.000 119.000 
cL 0.212 0.216 0.250 0.274 
cN 0.500 0.500 0.500 0.500 
cH 1.000 1.000 1.000 1.000 
F=(Rse-0.5 	Rs)/0.8 Rse 0.517 0.508 0.493 0.477 
Yo, 	kg/ha/day 254.241 250.654 247.442 244.147 
Ymp, 	kg/ha 1994.269 2463.427 3278.610 3980.329 
Ymp, 	gm/sq.m 199.427 246.343 327.861 398.033 
Observed Ym,gm./sq.m 180.000 209.000 300.000 369.000 

COMMAND AREA OF: 45KB GOVT.TW PL.OT NO: 3 CROP: 	ARHAR 
SOWING DTE: 14/06/91 HARVEST DTE: 

PARTICULARS / OBSERVATION DATES 
24/08/91 10/09/91 25/09/91 08/10/91 

Rse, 	cal/sq.cm/day 402.133 393,. 7'1:i 385.373 376.237 
yc,kg/ha/day 473.194 465.010 456.932 448.646 
yo,kg/h aid ay 252.656 248.127 243.637 238.732 
Rs, 	cal/sq,cm/day 470.753 467.246 466.470 465.818 
T,mean 	temp. 	deg. C 30.301 29.682 29.017 28.778 
ym,kg' ha/hr 5.000 5.000 5.000 5.000 
Active 	LAI 0.810 0.840 1.050 1.110 
G, days 70.000 87.000 102.000 115.000 
cL . 0.200 0.200 0.205 0.211 
c  0.500 0.500 0.500 0.500 
cH 1.000 1.000 1.000 1.000 
F=(Rse-0.5 	Rs)/0.8 Rse 0.518 0.508 0.493 0.476 
Yo, 	kg/ha/day 253.765 250.106 246.849 243.508 
Ymp, 	kg/ha 1776.358 2175.922 2580.809 2954.357 
Ymp, 	gm/sq.m :177 	636. 217.592 258.081 295.436 
Observed Ym,gm./sq.m 177.000 207.000 225.000 260.000 

COMMAND AREA OF MACHAKAULI MINOR PLOT NO: 1 CROP: 	ARHAR 
SOWING DATE: 11/05/q1 HARVEST DATE: 

PARTICULARS / OBSEFK(~TION DATES 
26/08/91 12/09/91 27/09/91 10/10/91 

Rse, 	Cal /sq.cm/day 402.818 392.890 386.798 378.923 
yc,kg/ha/day 472.054 461.989 456.346 449.435 
yo,kg/ha/day 252.877 247.258 244.034 239.837 
Rs, 	cal/sq,cm/day 498.862 489.216 486.254 484.023 
.1 	in 	temp. 	deg, C 30.233 29.498 29.026 28.886 
ym,kg/ha/hr 5.000 5.000 5.000 5.000 
Active 	LAI 2.400 2.330 2.680 3.020 
G,days 106.000 
cL 

 123.000 138.000 151.000 
N i 0.323 0.368 0.401 

cN 0.500 0.500 0.500 0.500 
cH 1.000 1.000 1.000 1.000 
F=(Rse-0.5 	Rs)/0.8 Rse 0.476 0.472 0.464 0.452 



Yo, 	kg/ha/day 256.913 251.674 249.100 246.104 
Ymp, 	kg/ha 4629.575 4999.385 6325.152 7450.926 
Ymp, 	cm/ sq.m 462.957 499.939 632.515 745.093 
Observed Ym,gm./sq.m 402.000 442.000 591.000 702.000 

COMMAND AREA OF 	LAKHAOTI MINOR PLOT NO 1 CROP: 	ARHAR 
SOWING DATE: 	15/06/91 HARVEST DATE: 

PARTICULARS 	/ OBSERVATION DATES 
25/08/91 11/09/91 26/09/91 09/10/91 

Rse 	cal/sq.cm/day 401.705 384.016 377.078 , 	368.358 
yc,kg/ha/day 472.759 ,453.677 447.266 439.645 
yo,kg/ha/day 252.421 242.066 238.468 233.866 
Rs, 	cal/sq,cm/day 469.901 456.613 457.400 457.753 
T,mean 	temp. 	deg. 	C 30.259 28.925 28.371 28.233 
ym,kg/ha/hr 5.000 5.000 5.000 5.000 
Active 	LAI 2.060 2.220 3.080 3.200 
G,days 70.000 87.000 102.000 115.000 
cL 0.306 0.322 0.408 0.416 
cN 0.500 0.500 0.500 0.500 
all 1.000 1.000 1.000 1.000 
F=(Rse-0.5 Rs)/0.8 R  0.519 0.507 0.492 0.473 
Yo, 	kg/ha/day 253.487 244.119 241.744 238.809 
Ymp, 	kg/ha 2714.849 3419.381 5030.215 5712.321 
Ymp, 	gm/sq.m 271.485 341.938 503.022 571.232 
Observed 	Yin ,gm./sq.m 251.000 292.000 392.000 464.000 

COMMAND AREA OF 	MUNDIBAKAPUR MINOR PLOT NO: I CROP: 	ARHAR 
SOWING DATE: 	15/05/91 HARVEST DATE: 

PARTICULARS 	/ OBSERVATION DATES 
25/08/91 11/09/91 26/09/91 09/10/91 

Rse, 	cal/q.cm/day 403.150 396.414 389.695 379.396 
yc,kg/ha/day 472.689 466.345 460.000 00.055 
yo,kg/ha/day 253.082 249.468 245.874 240.099 
Rs, 	cal/sq,cm/day 495.390 489.420 486.324 480.862 
T,mean 	temp. 	deg. 	C 30.306 29.814 29.289 28.926 
ym,kg/ha/hr 5.000 5.000 5.000 5.000 
Active 	LAI 2.060 2.150 3.500 3.800 
G,days 101.000 118.000 133.000 146.000 
cL 0.306 0.315 0.440 0.464 
cN 0.500 0.500 0.500 0.500 
cH 1.000 1.000 1.000 1.000 
F=(Rse-0.5 Rs)/0.8 PS   0.482 0.478 0.470 0.458 
Yo, 	kg/ha/day 256.721 253.475 250.599 245.938 
Ymp, 	kg/ha 3967.102 4710.834 7332.540 8330.417 
Ymp, 	gm lap .m 396.710 471.083 733.254 833.042 
Observed Ym,gm./sq.m 385.000 448.000 656.000 745.000 
********************************************************************************* 
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YIELD RESPONSE TO CROP MANAGEMENT, IN LAKHAOTI COMMAND. 

COMMAND AREA OF 	^43 JB GOVT.TW 
SOWING DATE: 	20/02/91 

PARTICULARS 	OBSERVATION DATES 
22/08/91 

Rse,cal /sq.cm/clay 374.074 
yc,kg/ha/day 445.912 
yo,kg/ha/day 237.424 
Rs,cal /sq.cm/day 506.136 
T,mean 	temp.deg.0 26.953 
ym,kg/ha/hr 65.000 
Active 	LAI 3.890 
G,DAYS 182.000 
cL 0.471 
cN 0 
cH 1.000 
F=(Rse-0.5Rs)/0.8Rse 0.404 
Yo,kg/ha/day 703.618 
Ymp,kg/ha 30157 .763 
Ymp, 	gm/sq.m 3015.776 
Observed 	Yin. gm/sq.m 2812.000 

CROP: 	SUGARCANE 
HARVEST DATE: 

08/09/91 23/09/91 
373.279 370.725 
445.118 442.662 
236.999 235.639 
501.384 498.622 

27.011  26.881 
65.000 65.000 

4.370 5.290 
199.000 214.000 

0.487 0.500 
0.500 0.500 
1.000 1.000 
0.411 0.409 

698.657 695.446 
33854 493 37206.368 

3385.449 3720.637 
3110.000 3615.000 

PLOT NO: 	^1 

06/10/91 
370.458 
442.387 
235.496 
495.837 

26.930 
65.000 
5.820 

227.000 
0.500 
0.500 
1.000 
0.413 

692.565 
39303.064 

3930.306 
3814'.000 

PLOT NO COMMAND AREA OF: ^43 JB GOVT.TW 
SOWING DATE: 	25/12/90 

PARTICULARS 	OBSERVATION DATES 
22/08/91 

Rap ,cal/sq.cm/day 388.471 
yc,kg/ha/day 472.158 
yo,kg/ha/day 249.501 
Rs,cal/sq.cm/day 551.127 
T,mean 	temp.deg.0 27.445 
ym,kg/ha/hr 65.000 
Active 	LAI 4.520 
G,DAYS 239.000 
cL 0.491 
cN 0.500 
cH 	

' 
1.000 

F=(Rse-0.5Rs)/0.8Rse 0.363 
Yo,kg/ha/day 770.251 
Ymp,kg/ha 45194.092 
Ymp, 	g iii /sq.m 4519.409 
Observed 	Yin ,gm/sq.m 4496.000 

COMMAND AREA OF: 	^43 J 	GOVT.TW 
SOWING DATE: 	25/02/91 

CROP: 	SUGARCANE 
HARVEST DATE: 

08/09/91 23/09/91 
386.898 384.127 
469.798 466.492 
248.368 246.665 
544.446 539.880 

27.457 27.330 
65.000 65.000 

4.730 5.480 
256.000 271.000 

0.493 0.500 
0.500  0.500 
1.000 1.000 
0.370 0.372 

761.876 755.853 
48077.416 51209.014 

4807.742 5120.901 
4779.000 5072.000 

CROP: 	SUGARCANE 
HARVEST DATE: 

06/10/91 
383.300 
465.181 
246.046 
535.766 

27.349 
65.000 
5.650 

284.000 
0.500 
0.500 

.000 
0.~76 

750.727 
53301.584 
5330.158 
5287.000 

PLOT NO: 

PARTICULARS 	OBSERVATION DATES 
22/08/91 	08/09/91 	23/09/91 	06/10/91 



Rse,cal/sq.cm/day 445.137 438.095 430.828 423.974 
yc,kg/ha/day 526.936 519.022 511.203 504.175 
yo,kg/ha/day 281,679 277.365 273.076 269.101 
Rs,cal /sq.cm/day 610.567 596.542 586.883 579.516 
T,mean 	temp .deg.0 32.158 31.761 31.287 30.920 
ym,kg/0a/hr 65.000 65.000 65.000 65.000 
Active 	LAI 2.770 3.760 4.280 4.650 
G,DAYS 177.000 194.000 209.000 222.000 
cL 0.377 0.461 0.484 0.491 
UN 0.500 0.500 0.500 0.500 
cH 1.000 1.000 1.000 1.00~ 
F=(Rse-0.5Rs)/0.8Rse 0.393 0.399 0.399 0.396 
Y0,1,:g/0a/day 840.391 823.357 811.127 801.826 
Ymp,kg/ha 28039.225 36818.077 41025.197 43700.3l2 
Ymp, 	gm/sq.m  2803.923 3681.808 4102.520 4370.031 
Observed Y1n 	 /sq.m 2785.000 3607.000 4025.000 4304.000 



09/09/91 
375.555 
447.103 
238.227 
502.987 

27.261 
65.000 

3.760 
l96.000 

0.461 
0.500 
1.000 
0.413 

700.412 
31643.219 
3164.322 
3082.000 

24/09/91 
372.802 
444.471 
236.760 
500.071 
27.111 
65.000 

4.330 
211.000 

0.486 
0.500 
1.000 
0.412 

697.027 
35738.663 

3573.866 
3547.000 

07/10/91 
369.109 
441.160 
234.785 
497.797 
26.988 
65.000 

4.420 
224.000 

0.488 
0.500 
1.000 
0.407 

694.416 
7954.008 
3795.401 
3613.000 

09/09/91 
364.692 
437.558 
238.287 
503.422 
26.110 
65.000 

4.670 
215.000 

0.493 
0.500 
1.000 
0.387 

703.540 
37285.861 
3728.586 
3720.000 

24/09/91 
362.876 
435.766 
236.938 
500.719 

26.048 
65.000 

` 5.800 
230.000 

0.500 
0.500 
1.000 
0.388 

700.360 
40270.700 
4027.070 
3975.000 

07/10/91 
360.004 
433.179 
235.094 
498.587 
25.991 
65.000 
6.110 

243.000 
0.500 
0.500 
1.000 
0.384 

697.000 
42385.094 
4238.509 
4152.000 
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YIELD REGPONSE TO CROP MANAGEMENT, IN LAKHAOTI COMMND. 

I 

COMMAND AREA OF: 84 KB GOVT. TW 
SOWING DATE: 24/02/91 

PARTICULARS OBSERVATION DATES 
23/08/91 

Rse,cal/sq.cm/day 376.844 
yc,kg/ha/day 448.351 
yo,kg/ha/day 238.916 
Rs,  cal /sq.cm/day 507.861 
T,mean 	temp.deg.0 27.249 
ym,kg/ha/hr 65.000 
Active 	LAI 3.640 
G,DAYS 179.000 
cL  
cN 0.500 
cH 1.000 
F=(Rse-0.5Rs)/0.8Rse 0.408 
Yo,kg/ha/day 705.546 
Ymp,kg/ha 28479.030 
Ymp, 	gm/sq.m 2847.903 
Observed Yin ,gm/sq.m 2820.000 

COMMAND AREA OF: 84 KB GOVT. TW 
SOWING DATE: 	~ 24/02/91 

CROP: 	SUGARCANE 
	

PLOT NO 
HARVEST DATE: 

CROP: 	SUGARCANE 
	

PLOT NO:2 
HARVEST DATE: 

PARTICULARS 	OBSERVATION DATES 
23/08/91 

Rse,cal/ac .cm/day 364.925 
yc,kg/ha/day 437.866 
yo,kg/ha/day 238.916 
Rs,cal/sq.cm/day ' 507.866 
T,mean 	temp.deg.0 26.001 
yin ,kg/ha/hr 65.000 
Active 	LAI 4.500 
11 DAYS 198.000 
cL 0.490 
cN 0.500 
cH 1.000 
F=(Rse-0.5Rs)/0.8Rse 0.380 
Yo,kg/ha/day 708.420 
Ymp,kg/ha 34365.454 
Ymp, 	gm/sq.m 3436 545 
Observed 	Yin g nit sq.m 3350.000 

COMMAND AREA OF: 84 KB GOVT. TW 	CROP: 	SUGARCANE 	PLOT NO:3 
SOWING DATE: 	08/02/91 

	
HARVEST DATE: 

PARTICULARS 	OBSERVATION DATES 
23/08/91 	09/09/91 	74/@9/91 	N7/10./91 

~se,cal /sq.cm/day 	 366.652 	366.277 	364.332 	361.343 



438.780 436.883 
232.372 23 1 .396 
494.986 492.802 
26.283 26.209 
65.000 65.000 
6.390 6.840 

212.000 227.000 
, 0.500 0.500 
0.500 0.500 
1.000 1J000 
0.405 0.405 

694.186 688.500 
3679:1. .858 39072.375 
3679.186 3907 238 
3638.000 3928.000 

434.203 
229.829 
491.072 
26.143 
65.000 
7.110 

240.000 
0.500 
0.500 
1.000 
0.401 

686.548 
41192.880 
4119.288 
4085.000 

10/09/91 25/09/91 
394.893 389.347 
464.052 458.895 
232.953 231.486 
505.291 501.152 
29.446 29.036 
65.000 65.000 
4.630 5.540 

142.000 157.000 
0.496 0.500 
0.500 0.500 
1.000 1.000 
0.450 0.446 

694.186 690.240 
24446.454 27091.920 
2444.645 2709.192 
2345.000 2650.000 

08/10/91 
382.862 
453.139 
229.081 
498.058 
28.749 
65.000 
5.990 

170.000 
0.500 
0.500 
1.000 
0.437 

686.548 
29178.290 
2917.829 
2865.000 

10/09/91 
388.230 
460.876 
248.979 
508.975 
28.682 
65.000 
5.270 

168.000 
0.500 
0.500 
1.000 

25/09/91 
384.017 
456.712 
246.407 

28.393 
65.000 
5.520 

183.000 
0.500 
0.500 
1.000 

08/10/91 
378.746 
451.864 
243.331 
502.175 
28.165 
65.000 
6.100 

196.000 
0.500 
0.500 
1.000 

yc,kg/ha/day 439.386 
yo,kg/ha/day 232.495 
Rs,cal/sq.cm/d.ay 498.763 
T,mean 	temp.deg.0 26.187 
ym,kg/ha/hr 65.000 
Active 	LAI 5.000 
G,DAYS 195.000 
cL 0.500 
cN 0.500 
cH 1.000 
F=(Rse-0.5Rs)/0.8Rse 0.399 
Yo,kg/ha/day 695.182 
Ymp,kg/ha 33890.123 
Ymp, 	gm/sq.m 3389.012 
Observed Ym,gm/sq.m 3358 	$08 

COMMAND AREA OF 	'is 1<8 GOVT. TW 
SOWING DATE: 	20/04/91 

PARTICULARS 	OBSERVATION DATES 
24/08/91 

Rse,cal/sq.cm/day 399.749 
yc,kg/ha/day 468.505 
yo,kg/ha/day 233.426 
Rs,cal/sq.cm/day 512.429 

me :r 	temp.deg.0 29.761 
ym,kg/ha/hr 65.000 
Active 	LA:: 4.180 
G,DAYS  125.000 
cL 0.483 
cN 0.500 
cH 1.000 
F=(Rse-0.5Rs)/0.8Rse 0.449 
Yo,kg/ha/day 700.647 
Ymp,kg/ha 21895.203 
Ymp, 	gm/sq.m 2189.520 
Observed Ym,gm/sq.m 2170.000 

COMMAND AREA OF: 45KB GOVT. TW 
SOWING DATE: 	25/03/91 

PARTICULARS OBSERVATION DATES 
24/08/91 

Rse,cal/sq.cm/day 391.500 
yc,kg/ha/day 464.204 
yo,kg/ha/day 251.175 
Rs,cal/sq.cm/day 515.299 

mean 	temp.deg.0 28.856 
ym,kg/ha/hr 65.000 
Active 	LAI 4.920 
G,DAYS 151.000 
cL 0.497 
cN 0.500 
cH 1.000 

CROP: 	SUGARCANE 
HARVEST DATE: 

CROP: 	SUGARCANE 
HARVEST DATE: 
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F=(Rse-0.5Rs)/0.8Rse 0.449 0.431 0.428 0.421 
Yo,kg/ha/day 720.515 713.090 708.000 704.309 
Ymp,kg/ha 27036.234 29949 780 32391.000 34511.141 
Ymp, 	gm/sq.m 2703.623 2994.978 3239 	:100 3451.114 
Observed Ym,gm/sq.m 2610.000 2970.000 3196.000 3324.000 

COMMAND AREA OF 	45KB GOVT. TW 
SOWING DATE: 	20/03/91 

PARTICULARS 	OBSERVATION DATES 
24/08/91 

Rse,cal/sq.cm/day 388.486 
yc,kg/ha/day 458.867 
yo,kg/ha/day 246.761 
Rs,cal/~q.cm/day 514.024 

me an 	temp.deg.0 28.563 
ym,kg/ha/hr 65.000 
Active 	LAI 2.288 
G,DAYS 156.000 
cL 0.329 
cN 0.500 
cH 1.000 
F=(Rse.... 0.5Rs>/0.8Rse 0.424 
Yo,kg/ha/day 713.486 
Ymp,kg/ha 18309.478 
Ymp, 	gm/sq.m 1830.948 
Observed Ym,gm/sq.m 1724.000 

COMMAND AREA OF: MACHAKAULI MINOR 
SOWING DATE: 	16/03/91 

PARTICULARS 	OBSERVATION DATES 
26/08/91 

Rse,cal /so .cm/day 384.804 
yc,kg/ha/day 457.085 
yo,kg/ha/day 245.339 
Rs,cal/sq.cm/day 512.192 
T,mean 	temp.deg.0 28.354 
ym,kg/ha/hr 65.000 
Active 	LAI 4.450 
0, 	''s 162.000 
cL 0.489 
cN 0.500 
cH 1.000 
F=(Rse-0.5Rs)/0.8Rse 0.418 
Yo,kg/ha/day 713.486 
Ymp,kg/ha 28278.479 
Ymp, 	gm/sq.m 2827 848 
Observed Ymgm/sq.m 2728.000 

CROP: SUGARCANE PLOT NO :3 
HARVEST DATE: 

10/09/91 25/09/91 08/10/91 
385.931 382.014 377.040 
456.159 452.483 448.029 
245.080 242.887 240.116 
508.008 504.335 501.512 

28.400 28.181 27.898 
65.000 65.000 65.000 
3.470 3.700 3.730 

173.000 188.000 201.000 
0.338 0.456 0.458 
0.500 0.500 0.500 
1.000 1.000 1.000 
0.427 0.425 0.419 

713.090 708.000 704.309 
20848.612 30347 712 32418.639 

2084.861 3034.771 3241.864 
1900.000 2860. 000 3050.000 

CROP: SUGARCANE PLOT NO: 
HARVEST DATE: 

12/09/91 27/09/91 10/10/91 
381.840 378.360 373.145 
449.632 446.574 442.146 
241.289 239.457 236.671 
506.769 503.305 500.606 

28.191 27.956 27.764 
65.000 65.000 65.000 

4.610 5.520 5.720 
179.000 194.000 207.000 

0.492 0.500 0.500 
0.500 0.500 0.500 
1.000 1.000 1.000 
0.421 0.419 0.412 

700.805 697.067 694.141 
30859.247 33807.750 3592.1 	797 
3085.925 3380.775 3592.180 
2960 000 3192.000 3466 000 



11/09/91 
357.663 
431.261 
244.285 
489.027 

26/09/91 
356.378 
429.953 
242.638 
487.331 

- 

.\ID AREA OF: MACHAKAULI MJNOR 
SOWING DATE: 	16/03/91 

PARTICULARS OBSERVATION DATES 
26/08/91 

Rse r cat /sq.cm/day 384.804 
yc,kg/ha/day 457.085 
yo,kg/ha/day 245.339 
Rs,cal/sq.cm/day 512.192 
T,man 	temp.deg.0 28.354 
ym,kg/ha/hr 65.000 
Active 	 AlL 4.450 
G,DAYS 162.000 
cL 0.489 
cN 0.500 
cH 1.000 
F=(Rse-0.5Rs)/0.8Rse 0.418 
Yo,kg/ha/day 713.486 
Ymp,kg/ha 28278.479 
Ymp, 	gm/sq.m 2827.848 

CROP: SUGARCANE PLOT NO:1 
HARVEST DATE: 

12/09/91 27/09/91 10/10/91 
381.840 378.360 373.145 
449.632 446.574 442.146 
241.289 239.457 236.671 
506.769 503.305 500.606 

28.191 27.956 27.764 
65.000 65.000 65.000 

4.610 5.520 5.720 
179.000 194.000 207.000 

0.492 0.500 0.500 
0.500 0.500 0.500 
1.000 1.000 1.000 
0.421 0.419 0.412 

700.805 697.067 694.141 
30859.247 33807 750 35921.797 

3085.925 3380.775 3592.180 
~~60.000 	3492.000 	3466.000 

COMMAND AREA OF: MUNDIBAKAPUR MINOR CROP: SUGARC'NE PLOT NO :1 
S~ 	ING DATE: 18/02/91 HARVEST DAE: 

PARTICULARS OBSERVATION DATES 
2591 11/09/91 26/09/91 09/10/91 

Rse,cal/sq.cm/day 389.332 386.082 382.153 376.835 
yc,kg/ha/day  459.295 456.284 452.597 447.892 
yo ° k4/ha/day 245.598 243.868 241.772 238.914 
Rs,ca1./sq.cm/day 513.831 507.947 504.279 501.448 

mean 	temp.deg.0 28.625 28.454 28.191 27.981 
ym,kg/ha/hr 65.000 65.000 65.000 65.000 
Active 	LAI 4.620 5.320 6.790 7.110 
G,DAYS 156.000 173.000 188.000 201.000 
K. 0.492 0.500 0.500 0.500 
cN 0. 0.500 0.500 0.500 
cH 1.000 1.000 1.000 1.000 
F=(Rse-05Rs)/0.8Rse 0.425 0.428 0,425 0.418 
Yo,1,::ay g/ha/8 712.246 706.129 701.846 698.541 
Ymp,kg/ha 27340.830 30540.079 32986.762 35101.685 
Ymo, 	gm/s 2734.083 3054.008 3298.676 3510.169 
Observed 	(fl ,gm/sq.m 2610.000 3020.000 3192 000 3466 000 

CROP: 	SUGARCANE 
HARVEST DATE: 

COMMAND AREA OF 
SOWING DTE: 

PARTICULARS 

Rse,cal /sq.cm/day 
yc,kg/ha/day 
yo,kg/ha/day 
Rs,cal/sq.cm/day 

MUNDIBAKAPUR MINOR 
25/01/91 

OBSERVATION DATES 
25/08/91 

357.766 
431.471 
245.598 
491.897 

PLOT NO: 

09/10/91 
353.512 
427.408 
240.351 
485.969 



- 

T,mean 	temp.deg.0 25.737 25.823 25.780 25.737 
ym,kg/ha/hr 65.000 65.000 65.000 65.000 
Active 	LAI 5.140 6.230 7.080 7.620 
8 ,DAYS 211.000 228.000 243.000 256.000 
cL 0.500 0.500 0.500 0.500 

0.500 0.500 0.500 0.500 cN 
cH 1.000 1.000 1.000 1.000 
F=(Rse-0.5Rs)/0.8Rse 0.391 0.395 0.395 0.391 
Yo,1,.:9/ha/day 697.799 694.103 691.538 689.487 
Ymp~kg/ha 36808,890 39563.852 42010.933 44127.195 
Ymp, 	gm/sq.m 3680 889 3956.385 4201.093 4412.720 
Observed Ym,gm/sq.m 3626.000 3868.000 4104.000 4302.000 
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ANNEXURE-14 

Rainfall Records of Bulandshahar R.G. Station 
(Dec. 1990 to Sept. 1991) Rainfall in Centimetres 

Dates Rainfall for the Month of 

Dec.90 	Jan.91 	Feb.91 	March9l 	April,91 

1 - 	- 	- 	- 	- 2.  - 	- 	- 	- 	- 
3.  - 	- 	- 	- 	- 
4.  - 	- 	- 	- 	- 
5.  - 	- 	- 	- 	- 
6.  - 	- 	- 	- 	- 
7.  - 	- 	- 	- 	- 
8.  - 	- 	- 	- 	- 
9 . - 	- 	- 	- 	- 
10.  - 	- 	- 	- 	- 
11.  - 	- 	- 	- 
12.  - 	- 	127 	- 	- 
13.  - 	- 	- 	- 	- 
14.  - 	- 	- 	- 	- 
15.  - 	- 	- 	- 	- 
16.  - 	- 	- 	- 	- 
17.  - 	- 	- 	- 	- 
18.  - 	- 	- 	- 	- 
19.  - 	- 	- 	- 	- 
20.  - 	- 	- 	- 	- 
21.  - 	- 	- 	- 	- 
22.  - 	- 	- 	- 
23.  - 	- 	- 	- 	- 
24.  - 	- 	- 	- 	- 
25.  - 	- 	- 	- 	- 
26.  - 	_ 	0.22 	- 	- 
27.   - 	- 	- 	- 	- 
28 . - 	- 	- 	- 	- 
29 4  - 	- 	- 	- 	- 
30.  - 	k.77 	- 	- 	- 
31.  - 	- 	- 



Annexure - 14 - Contd) 

S1.No. 	May,91 	June,91 	July,91 	Aug.91 	Sept.91 

1. - - 	- 	- 0.08 
2. - - 	- 	- 1.65 
3. - 

• 
- 	- 	6.00 -  

4. - - 	- 	6.58 2.02 
5. - - 	- 	2.54 - 
6. - 2.00 	- 	1.27 0.22 
7. - - 	- 	1;27 0.22 
8. - - 	- 	0.40 0.12 
9. - - 	- 	- 0.05 
10. - - 	- 	- - 
11, 	- -. 	- 	- -  
12. 	- - 	- 	- - 
13, 	- - 	- 	- - 
14. 	- - 	- 	- 0.35 
15, 	- - 	- 0.20 
16. 	- - 	- 	- - 
1 7 . 	- - 	- 	- - 
18 . 	- -. 	- 	- - 
19. - 0.31 	- 	2.54 - 
20. - - 	- 	1.97 - 
21. - - 	- 	0.22 - 
22. - - 	- 	- - 
23. - - 	- 	- - 
24. - - 	- 	0.22 - 
25. - - 	- 	0.13 - 
26. - - 	- 	0.41 - 
2.7. 	- - 	- 	10.16 
28. - - 	- 	7.62 - 
29. - - 	- 	5.08 - 
30. - - 	- 	1.17 - 
31. - - 	- 	1.80 - 

Source: Agriculture Training Centre, Bulandshahar 
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ANNEXURE-16(a) 

Water Related Yield Con traint Analysis in Lakhaoti Command 
Dist. Bulandshahar 

Crop : Maize 

P!ot No, 43 JE(1) 
Sowing Date: 20.5.91 

Si. Particulars Analysis Dates 
Nn_ 

/517191- 2015191- 1016(91- 215191- 2218191- 
101b1.91, 151719, 212,191 22IQ,191 %1919, 

1.  Duration days 20 35 18 20 17 

2.  ETo mm/day 6.60 6.36 4.85- 4.50 4.53 

3.  Kc 0.30 0.70 1.05 1.05 0.80 
4.  ETm mm/day 1.98 4.56 5.09 4.73 3.62 

5.  Rainfall mm 20 3.1 - 219.40 300.80 

6, Effective Rain- 

fall(mm) 20 3.1 - 142.44 85 
7. Runoff & Pereda- 

tion (mm) - - 100 76.96 215.8 

8, Net irrigation 
application(mm) - 100 1.00 76.96 215.8 

9.  Rooting depth, 
D (m) 0,25* 0.70* 0.90k 0.95 0.95 

10.  Field Capacity 
(mm/m) 333 304.5 282 333 333 

11.  PWP mm/m 116 116. 116 1.16 116 

12.  Available soil 
217 188.50 166 217 217 moisture SA, 

mm/m 

13,  Sa*D mm 54.25 131.95 149.40 206.15 206.15 

14,  p fraction 
table 20FA 033 0.88 (D.65 0.60 0.63 0.74 

15.  ET a mm/day 1.58 3.59 5.08 4,25 3.60 
16.  1-ETa/ET m 0.20 0.23 0.004 0.101 0.005 

17.  Ky table 24, 
FA033 0.40 .11.50 0.50 0.50 0.20 

18.  1-Ya/Ym fraction 	0.08 0.348 0.002 0.05 0.001 
19, Yield decrease due 8%,, 34.x; Neglegible le g 	g ~ ~~ 5.0 a 0.11%. 

to water deficit 
in percent 

20. Remarks 

Interpolated rooting d pth 
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Annexure : 16 (a)Contd/--_ 

Crop P: Maize, Plot No. 43 JB (2) 
Sowing Date: 25.5.91 

Particulars  Analysis Dates 

25.5.91 to 20.6.91 to  20.7.91  23.8.91 1 
20.6.91  20.7.91  to 22.8.91 	8.9.91 

1, Duration Days 25 30 33 17 

2. ETo mm/day 7.12 5.75 4.62 4.54 

3, Kc 0.30 0.70 1.05 0;80 
4.  ET m mm/day 2.14 4.03 4.85 3.63 

5.  Rainfall mm 20 - 219.40 300.80 
6.  Effective rainfall mm 20 - 72.75 177.24 

7.  Runoff and per ed ation - - 73.90 123.56 

8.  Net irrigation 
application mm - 50 50 - 

9.  Field capacity mm/m 0.30* 0.75* 1.00 . 	1.00 

10.  Field capacity mm/m 333 330.25 333 333 

11.  PWP mm/m 116 116 116 116 

12.  Available soil 
moisture mm/m 217 214,25 217 217 

13 Sa.D. mm 65.10 160.68 217 217 

14. p fraction table 
20 FA033 0.87 0.70 0.61 0.74 

15, ETa mm/day 2.11 4.00 4.72 3.61 
16.  1_ET a/ET m 0.01 0.07 0.028 0.05 
17.  Ky table 24 FA033 0.40 1.50 0.5 0.20 
18, 1-Ya/Ym 0.005 0.01 0.013 0.001 
19.  Yield decreased due to 0.56(Negle- 1.11(Negli- 1.34q" 0.il% 

water deficit in gible) ble) 
perecent 

20.  Remarks 

Interpolated rooting depth 
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ANNEXURE 16(a)contd/--- 

Crop : Maize : Plot No. 43 JB(3) 

Sowing :Date ; 10.6.91 

Particulars  Analysis Dates 

-  10.6.91 to 30.6.91 to 20.7.91 	5.8.91 	22.8.91 
30.6,91 -- 	20.7.91 	to 5.8.91 to 22.8.91 to 8.9. 

1.  Duration days 20 20 15 17 17 
2.  ETo mm/day 7.47 4.89 4.76 4.50 4.53 

3, Kc 0.30 0.70 0.70 1-05 1.05 
4.  ETm mm/day 2.241 3.42 3.332 4.73 4.76 
5.  Rainfall mm - - 151.20 68.20 300.80 

6.  Effective rainfall 
mm - - 35.20 49.65 60.18 

7.  Runoff & percola- 
tion - - 116 18.55 180.44 

8.  Net irrigation 
application - - 75 - - 

9.  Rooting depth 0.25* 0.60' 0.80* 0.90 0.90 
10.  F.C. mm/m 333 286.60 333 333 333 

11, PIMP mm/m 116 116 116 116 116 
12.  Available soil 

moisture 	mm/m 217 172.60 217 217 217 
13.  Sa.D.  mm 54.25 103.56 173.60 195,3 195.3 

14.  p fraction 0.86 0.76 0.77 0.65 0.65 
15.  ETa mm/day 2.22 3.29 3.31 3.54 3.60 
16.  1-ETa/ETm 0.09 0.038 0.006 0.25 0.243 

17.  Ky table 24 
FA033 0.40 1.50 1.50 0.50 0.50 

18.  1_ya/ym 0.0035 0.057 0.01 0.1257 0.1218 
19.  Yield decrease due 

to water deficit 0.3 o 5.7c% 1.oc & 12.57% 12.18%. 
in percent 

20.  Remarks 

* Interpolated rooting depth 
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Annexure 16( a)-Contd/-_-_ 

Crop : Maize ; Plot No. 84 KB(1) 

Sowing Date : 20.6.91 

Particulars  Analysis Dates 

29.6.91 t019.7.91 	23.8.91 _ 	9:9:9.: to~":.,- 
19.7.91 	to 23.8.91 to 9.9 .91 	24.9.91 

1.  Duration days 20 34 17 15 
2.  ETo mm/day 4.89 4.56 4.54 4.51 
3.  Kc 0.30 0.70 1.05 0.80 
4.  ET m mm/day 1.47 3.19 4.76 3.66 
5.  Rainfall mm - 219.40 300.80 - 

6, Effective rainfall 
mm -- 29.40 99.62 - 

7. Runoff and 
percolation mm - 160.60 201.18 

B. Net irrigation 
application mm - - - 

9.   Rooting depth 0.30* 0,50* 0.80 0.80 
10.  Field capacity 

FO mm/m 333 333 333 259.56 
11.  PWP mm/m 116 116 116 116 

12.  Available soil 
moisture $a/mm/m 217 217 217 143.56 

13.  Sa.) , mm 65.10 108.50 173-.60 114.85 

14.  p.  fraction 0.80 0.78 0.63 0.65 

15.  Ea mm/day 1.47 2.93 4,32 3.27 

16.  1_Ea/ETm - 0.08 0,09 0.106 

17.  Ky (from Table24) 0.40 1.50 0.50 0.50 
18,  1-ya/ym 1.0 0.12 0.046 0.053 

19,  Yield decrease due 12.221% 4.62°°" 5.33/: to water deficit Adequate 
moisture 

20. Remarks 

Rooting depth by interpolation 
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ANNEXURE 16(a) -Contd/----- 

Crop : Maize - Plot No. 84 KB(2) 
Sowing Date : 5.6.91 

S. No. Particulars Analysis D.ates 
5.6.91 20.6.91 5.7.91 tol5 7 	b.B.91 

to 6.8.91 	to 
.8.9 

to 20.6.91to 	6.7.91 15.7.91 to 25a 91 
to 	9.9.9 

 

20 15 10 10 12 17 17 

2. 7.47 6.61 4.89 4.89 4.54 4.50 4.53 

3, 0.30 0.70 0.70 0.70 1.05 1.05 0.80 

4•  2,24  4.63 3.42 3.42 4.76 4.73 3.62 

5. 20 3.10 - - 172.10 56.10 300.80 

- 64:m55 31,68 66.81 

7.  - - - - 107.55 24.42 233,99 

8.  - - 50 50 - - - 
9.  0.300  0.45* 0.50* 0.60* 0.80 0.90 0.90 
10, 333 302.10 286.25 302,45 333 333 333 
11.  116 116 116 116 116 116 116 
12.  217 186.10 170.25 186.45 2.17 217 217 
13,  65.10 83.745 85.13 11.87 173.60 195.3 195.30 
14,  0.86 0.64 0,74  0.74 0.62 0.62 0.74 
15,  1.70 4.39 3.38 3.40 2.64 3.93 3.61 
16. 0.24 0.05 0.011 0.005 0.44 0.169 0.002 
17, 0.40 1.50 1.50 1.5 0.50 0.50 0.20 
18. 0.0694 0.0777 0.0175 0.008 0.0222 0.0845 0.0005 
19, 6.94% 7.77% 1.75%6 0.87% 2.22% 8.4 Negleg 
20. Remarks 

*Rooting depth of interpolation 
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ANNEXURE 16(a)Zontd/---- 

Crop : Maize - Plot No. 84 KB(3) 
Sowing Date : 14.6.91 

S1.No. Particulars 	 Analysis Dates 
14.6.91 to 	5.7.91 to 	10.8.91 to 	23.8.91 to 
5.7.91 	10.8.91 	23.8.91 	9.9.91 

1. 21 35 13 17 
2, 6.36 6.62 4.50 4.53 
3. 0.30 0.70 1.05 0.80 
4,  2.06 4.64 4.73 3.62 
5,  3.10 172.70 47.30 300.80 
6. 3.10 28.35 47.30 148.77 
7 . - 144.35 - 152.03 
8. _ - - - 
9 0.30* 0.70* 0.80 0.80 
10. 333 333 245.20 333 
1.1, 116 116 116 116 
12,  217 217 129.20 217 
13,  65.10 151.90 103.36 173.60 
14,  0.86 0.64 0.65 0.74 
15,  1.35. 3.86 4.69 3.62 
16.  0.34 0.164 0.008 - 
17.  0.40 1.50 0.50 0.50 
18, 0.1378 0.2469 0.004 1 
19, 13.78/ 	24.69/ 	0,42% 	-Crop damaged 

due to excess 
rainfall 

20, Remarks 

*Rooting depth by interpolation 
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ANNXUAE 16(a)-Contd/_. 

Crop : Maize - Plot No. 45 KB(1) 

	

Sowing Date: 	4.7.91 

51.No. Particulars 	 Analysis Data 
• - 27.7.91- b.8,91- 	4.8.91- 	10.9.91- 

	

27.7.91 	6.8.91 	24.8.91 	10.9.91 	25.9.91 

1.  23 9 18 17 15 
2.  4.89 4.63 4.50 4.54 4.57 
3.  0.30 0.70 0.70 1.05 1.05 
4.  1.47 3.21 3.15 4.77 4.79 
5.  - 167.30 57.40 304.60 - 
6.  - 33.81 28.89 53.80 - 
7 . - 133,49 28.51 248.80 - 
B. - 75 - - 30 
9.  0.30* 0.40* 0.50* 0.65 0,70 
10.  333 333 333 333 282.25 
11, 116 116 116 116 116 
12.  217 217 217 217 166.25 
13.  65.10 86.80 108.50 141.05 116.38 
14.  0.87 0.78 0.60 0.61 0.61 
15,  1.47 3.21 3.10 4.75 4.78 
16,  0  0 0.015 0.002 0.0001 
17• 0.40 1.50 1,50 0.50 0.50 
18.  0  0 0.022 0.001 0.0005 
19.  No deficit No deficit 2.29/ 0.14 Neglecte( 
20. Remarks * Rooting depth by interpolation 
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ANNEXURE 16( a)-Contd/-  

crop : Maize 	Plot No. 45 KB(2) 
Sowing Date : 12.6.91 

S1.No. 	Particulars Analysis 4ata 
12.6.91- 22.6.91- 3.7.91- 20.7.91 4.8.91- 24.9.91 
22.6.91 3.7.91 20.7.91 -4.8.91 24.9.91  10.9.91 

1, 10 10 17 14 20 15 

2.  5.73 6.70 4.89 4.77 4.56 4.57 
3.  0.3 0.3 0.7 0.70 1.05 1.05 
4, 1.72 2.01 3.42 3.34 4.79 4.79 
5.  3.10 - - 125.80 94.20 305.90 

6.  3.10 - - - - 93 
7.  - - - - - 212.90 
8.  - 50 50 50 50 - 
9 . 0.15* 0.30* 0.50* 0.60* 0.80 0.80 
10, 333 333 333 333 333 333 

11. 116 116 116 116 116 116 
12,  217 217 217 217 217 217 
13,  32.55 65.10 108.50 130.20 173.60 173.60 
14,  0.87 0.87 0.74 0.74 0.65 0.65 
15.  1.72 2.01 2.74 3.34 4.65 3.62 
16.  0 0 0.197 0 0.027 0.24 
17.  0.40 0.40 1.50 1.50 0.50 0.50 
18.  0 0 0.196 0 0.013 0.122 
19.  No deficit No deficit 19.66/' No deficit 1.37/o 12,2 / 
20. Remarks I * Rooting depth by interpolation 



-193- 

ANNEXIJR:E 16(a)-C, ontd/- 

Crop : Maize  Plot No. 45 KB(3) 

Sowing Date : 25.6.91 

Sl.No. Particulars  Analysis Data 

25.6.91-  10.7.91- 30.7.91- 8.8.91- 24.8.91  10.9.91- 
10.7.91 30.7.91 8.8.91 24.8.91 -10.9.91 25.9.91 

1.  15 20 9 16 17 15 

2.  5.75 4.89 4.50 4.5 4.53 4.57 
3.  0.30 0.30 0.70 0®7 0.70 1.05 
4, 1,73 1.47 3.15 3.15 3.17 4.78 

5.  - - 172 49.50 304.60 - 
6.  - - 29.40 28.35 50.40 - 

7.  - - 142.60 21.15 254.20 - 
8.  - 50 - - - - 
9.  0.15* 0.30* 0.700 0.75 0.80 0.80 
10.  333 333 333 333 333 279.11 
11.  116 116 116 1.16 116 116 
12.  217 217 217 217 217 163.1 
13, 32,55 65.10 151.90 162.75 173.6 130.48 
14. 0.87 0.87 0.78 0.78 0.78 0.61 
15, 1,67 1.47 3.15 3.15 3.17 4,73 
16.  0.031 0 0 0 0 0.008 
17.  0.40 0.40 1.50 1.5 1.5 0.50 
18.  0.012 0 0 0 0 0.004 

19, 1.2m No No No No 0.4~v 
deficit deficit deficit deficit 

20. Remarks * Rooting depth by interpolation 
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ANNEX 2E 16 (a)-G'.ontd/_ 

Crop : Maize 	Plot No. Machakauli Minor 
Sowing Date : 8.6.91 

Sl.No. Particulars Analysis Data 
8.6.91- 25.6.91- 16.7.91- 28.7.91- 
25.6.91 16.7.91 28.7.91 26.8.91 

1. 17. 21 12 28 
2. 4.89 5.50 4.89 4.50 
3. 0.30 0.70 0.70 1.05 
4, 1.47 3.85 3.42 4.73 
5. - - - 329.60* 
b. - _ - _ 
7. - - - 329.60 
B. - 100 100 100 
9. 0.15+ 0.35+ 0.50+ 0.80 
10,  333 333 333 333 
11,  116 116 116 116 
12,  217 217 217 217 
13. 32.55 75.95 108.50 173.60 
14, 0.87 0.71 0.74 0.63 
15. 1,368 3.30 3.42 4.59 
16. 0.069 0.14- 0 0.027 
17, 0.40 1.50 1.50 0.50 
18. 0.0277 0.211 0 0.0139 
19, 2,77% 21.12% No  

deficit 
20. Remarks 	* Rainfall is not accounted. Excessive rain damaged 

crop. 
+ Rooting depth by interpolation 
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ANNEXURE 16(a)-Gontd/- 

Crop : Maize 	Plot No , : Lakhaot.i Minor 
Sowing Date : 10.6.91 

Sl.No. Particulars 	 Analysis Data 

10.6.91- 
26.6.91 

26.6.91- 
10.7.91 

10.7.91- 
25.7.91 

25.7.91- 
14.8.91 

14.8.91 
25.8.91 

1. 16 14 15 19 11 
2, 7.47 5.63 4.89 4.60 4.50 
3. 0.30 0.30 0.70 0.70 1.05 
4, 2.24 1.69 3.42 3.22 4.73 
5. - - - 172.70 54.90 
b. - - - - - 
7.  - - - - - 
8.  - 100 100 100 100 
9.  0.30o 0.40* 0.50 ' 0.80* 0.80 
10, 333 333 333 333 333 
11.  116 116 116 116 116 
12.  217 217 217. 217 217 
13, 65.10 86.80 108.50 173.60 173.60 
14.  0.85 0.87 0.74 0,78 0.63 
15.  2.24 1.69 3.42 3.22 4.73 
16.  0 0 0 0 0 
17, 0.40 0.40 1.50 1.50 0.50 
18.  0 0 0 0 0 
19.  No No No No No 

deficit deficit deficit deficit deficit 

*Rooting depth by interpolation 
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ANNEXURE-16( a)-C.ontd/---- 

Crop : Maize 	- Plot No. Mundibakarpur Minor - 1 
Sowing Date : 22.6.91 

Sl.No. Particulars 	Analysis Data 

22.6.91- 10.7.91- 25.7.91- 12.8.91- 
10.7.91 25.7.91 12.8.91 25.8.91 

1. 18 15 17 13 

2, 6.04 4.89 4.52 4.50 

3.  0.30 0.30 0.70 0.70 

4.  1.81 1.74 3.16 3.15 
5,  - - 172.10 54.90 
6.  - - 22,05 53.72 
7   - - 150.05 1.18 

8,  - 100 100 100 

9,  0.20* 0.40* 0.60* 0.80 

10. 333 333 333 333 

11,  116 116 116 116 
12,  217 217 217 217 
13. 43.4 86.80 130,20 173.60 

14, 0.87 0.87 0.78 0.78 

15.  1.62 1.47 3,16 3.15 
16.  0.10 0 0 0 
17,  0.40 0.40 1.50 1.50 

18,  0.04 0 0 0 
19 4  4.06`  No No No 

Deficit Deficit Deficit 

*Rooting depth by interpolation 
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Annexure-16(b) 

Crop : Sorghum (Fodder) - Plot No, 43 JB(1) 

Sowing Bate : 10.6.91 

S1,No.Particulars  Analysis Data 

10.6.91- 30.6.91- 3.8.91- 22.8,91 8.9.91- 23.9.91. 
30.6.91 3.8.91  22.8.91 -8.9.91  23 .9.91  b.10.91 

1.  Duration, days 2.0 33 19 17 15 13 

2.  ETo mm/day 47 4.89 4.50 4.54 4.57 3,98 

3.  Kc  0.70 1.00 1,00 1.00 0.75 

4.  ETm mm/day 2.24 3.42 4.50 4.54 4'.57 2.98 

5.  Rainfall mm 3.10 - 219.40 308.10 - - 
6.  Effective rainfall 

mm 3.10 - 126.77 85.50 - - 
7, Runoff of percola- 

tion mm - - 92.63 216.30 - 
B. Net Irrigation 

application mm - - - - - - 
9.  Rooting Depth, 

1)/mm 0.20* 0.50* 0.60*' 0.80 0.90 0.90 
10.  Field Capacity Fc, 

mm/m 333 291.70 333 333 268.74 205.44 
11.  PWP mm/m 116 116 116 116 116 116 
12.  Available soil mois- 

ture Sa/mm/m 217 175.70 217 217 152.74 89.44 
13.  Sa x D. mm 43.40 87.85 130.20 173.60 133.47 80.94 
14.  Fraction p 0.84 0.76 0.65 0.65 0.65 0.80 
15.  ET a mm/day 2.065 2.59 4.49 3.78 4.22 2.40 
16.  1_ETa/ET m 0.0778 0.24 0 0.16 0.076 0.19 
17.  Kv from table 24 

FA033 0.20 0.55 0:45 0.45 0.45 0.20 
18, 1_ya/y!n 0.0155 0.1334 0 0.0749 0.0342 0.0385 
19. Yield decrease due 1,55',' 13.34% No 7.4It 3.42% 3.85/ 

to water deficit Deficit 

*Rooting depth by interpolation 
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ANNEXURE-16(b) 

Crop : Sorghum (Fodder)Plot No.43 JB(1) 
Sowing .D)ate : 10.6.91 

S1.No.Particulars 	Analysis gate- 

	

10.6.91- 30.6.91- 3.8.91- 	22.8.91- 8.9.91- 	23.9.91- 

	

30.6.91 3.8.91 22.8.91 	8.9.91 23.9.91 	6.10.91 

1,  20 33 19 17 15 13 

2,  7.47 4.89 4.50 4.54 4.57 3.98 

3. 0.30 0.70 1.00 1.00 1.00 0.75 

4, 2.24 3.42 4.50 4.54 x.57 2.98 
5.  3.10 - 219.40 308.10 - - 
6.  3.10 - 126.77 85.50 - - 
7, - _ 92.63 216.30 - - 
8. - - - - - - 
9,  0.20* 0.50* 0.60' 0.80 0.90 0.90 

10,  333 291.70 333 333 368.74 2.05,44 

11. 1.16 116 116 116 116 116 
12,  217 175.70 217 217 152.74 89.44 
13,  43.40 87.85 130.20 173.60 137.47 80.49 
14,  0.84 0.76 0.45 0.65 0.45 0.80 
15.  2.065 2.59 4,49 3.78 4.22 2.40 

16.  0®0778 0.24 0.1:2 0.16 0.076 0.19 
17.  0-.20 0.55 0.45 0.45 0.45 0.20 

	

18, 	0.0155 0.1334 0 	0.0749 0.0342 0.0385 

	

19. 	1.55% 	13.34% 	No 	7.49%, 	3,42% 	3.85'/ 
deficit  

Remarks * Rooting depth by interpolation 



ANNEXURE - 16(b)-Contd/---- 

Crop : Sorghum - Plot No. 43 JB(2) 

Sowing Date: 2.0.6.91 

S1.No. Particulars 	Analysis Dates 

	

26.6.91- 10.7.91- 	31,7.91- 	24.8.91- 8,9.91- 	24.9.91- 
10.7.91 	31 .7.91 	24.8.91 	8.9.91 24.9.91 	6.10.91 

1.  14 31 24 15 16 13 
2.  5.62 4.89 4.50 4.54 4.57 3.98 

3.  0.30 0.70 0.85 1.00 1.00 1.00 

4, 1.69 3.42 3.83 4.54 4.57 3.98 
5.  - - 220 305.40 - - 
6.  - - 96.95 88.56 - - 
7.  - - 123.05 216.84 - - 
8.  - - - - - - 
9.  0,15* 0.400  0.70 0.85 0.85 0.85 

10.  333 313,24 333 333 292.65 226.25 
11.  116 116 116 116 116 116 
12.  217 197,26 217 217 176.65 110.25 
13.  32.55 78.90 151.90 184.45 150.125 93.71 
14.  0.87 0.76 0.71 0.65 0.65 0.70 

15.  1,41 2,49 3.69 2.69 4.15 3.66 
16.  0.16 0.27 0.035 0.40 0.095 0.078 

17.  0.20 0.55 0.50 0.45 0.45 0.20 

18,  0.032 0,149 0.0177 0.1827 0.0411 0.0156 
19,  3.24°¢ 14.93/; 1,77% 18.27/ 4.11/, 1.56/ 

Remarks *Rooting depth by interpolation 
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ANNEXURE 16(b)-Contd/_ 

Crop: Sorghum - Plot No. 43 JB(3) 
Sowing Date : 20.6.91 

Sl.No. Particulars 	 Analysis Dates 

27-7.91 	5.8.91- 	22.8.91- 8.9.91- 	23.9.91-  
15.7,91- 5.8 91 	22.8.91 	8.9.91 	23.9.91 	6.10.91. 
27.7.91 	' 

1.  12 9 17 17 15 13 

2.  7.47 4.70 4.50 4.54 4.57 3.98 
3.  0.30 0.30 070 0.70 1.00 1.00 

4, 2.24 1.41 3.15 3.19 4.57 3.98 

5.  - 163.90 52.21 307.60 - - 
6.  - 26.76 12.69 36.04 - - 
7.  - 137.14 39.52 271.56 - - 
8, - 50 - - - - 
9. 0.15* 0.30* 0.45 0.60 0.80 0.80 
10,  333 333 333 333 278,77 213.52 
11,  116 116 116 116 116 116 
12,  217 217 217 217 162.77 97.52 
13.  32.55 65.10 97.65 130.20 130.22 78.02 
14.  0.85 0.87 0.78 0.78 0.65 0.70 
15, 2.23 1.41 2.12 3.19 4.35 3.96 
16. 0.002 0 0.32 0 0.046 0.003 
17,  0.20 0.20 0.55 0.55 0.45 0.45 
18,  0.0005 0 0.179 0 0.021 0.0315 
19. No No 17,93 No 2.1% No 

deficit Deficit Deficit Deficit 

Remarks * Rooting depth by interpolation 
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ANNEXURE 16 (b) - Gontd/- 

Crop : Sorghum (Fodder) - Plot No. 84(KB -1 ) 
Sowing Date: 14.7.91 

Sl.No. Particulars 	Analysis Dates 

14,7.91- 31.7.91 23.8.91- 9.9.91 - 24.9.91 
31.7.91 23.8.91 9.9,91 24.9.91 7.10.91 

1, 17 23 17 15 13 
2 4.89 4.50 4.54 4.57 3.98 
3.  0.30 0.70 1,00 
4.  1.47 3.15 3.18 4.57 3.98 

5.  - 220 307.60 - - 
6.  - 24.99 71.53 - 
7.  - 195.10 236.07 - - 
8.  - - - - - 
9.  0.15* 0.40 0.50 0.70 0.75 
10,  333 333 333 278.94 210.84 
11,  116 116 116 116 116 
12.  217 217 217 162.94 94.84 
13.  65.10 86.10 108.50 114.06 71.13 
14, 0.87 0,77 3.18 0.65 0.70 
15.  1.47 3.11 3.18 4.54 3.97 
16.  - 0.01 0 0.005 0.0016 
17.  0.20 0.55 0.55 0.45 0.45 
18.  0 0.006 0 0.002 0,0007 
19, No 0.65 No 0.26 0.07 No deficit 

deficit deficit No 
deficit 

Remarks* Rooting depth by interpolation 
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ANNEXURE-16 (b) -Contd/- 

Crop: Sorghurrn(Fodder), Plot No. 84 K8(2) 

Sowing I ate: 30.5.91 

S1,No, 	Particulars 	 Anai°ysis Dates 

1  30.5.91- 10.6.91- 25.6.91- 20.7.91- 24.8,91-, 9.9.91- 24.9.91  
10.6.91 25.6.91 20.7.91 24,8.91 9.9.91 24,9.91 7.10.91 

1, 10 15 25 35 17 15 13 

2.  7.47 7.47 5.41 4.62 4.54 4.57 3.98 

3.  0.30 0.30 0.70 1.00 1.00 0.75 0.75 

4,  2.24 2,24 3.79 4.62 4.54 3,42 2.99 { 
5,  20 3.10 - 220 307.60 - - 
6. 20 - - 94.50 153.65 - - 
7 , - - - 125.50 153.95 - 
B. - 50 50 50 - - - 
9,  0.15* 0.30* 0.60* 0.90 0.90 0.90 0.90 

10,  333 333 333 333 333 276,50 238.76 

11. 116 116 116 116 116 116 116 

12, 217 217 217 217 217 160.56 122.76 

13.  32.55 65.10 130.20 105.30 195.30 144.50 110.48 

14.  0.85 0.85 0.72 0.64 0.64 0.64 0.78 

15.  1.81 2.24 3.78 4.39 3.32 2.52 2.99 

16.  0.187 0 0 0,05 0.26 0,261 0 

17.  0.20 0.20 0.55 0.45 0.45 0.45 0.20 

18, 0.037 0 0 0.025 0.1205 0.1178 0 

19. 3.7% No deficit No 2.25/ 12.0 11.741 No deficit 
deficit 

Remarks * Rooting depth 	by interpolation 



-203- 

ANNEXURE 16 (b)-Contd/- 
Crop: Sorghum(Fodder) - Plot No. 84 KB(!3) 
Sowing Date: 

Sl,No. Particulars 	 Analysis Oates 

l0.b.91- 30.6.91- 3.8.91- 23.8.91- 9.9.91- 24.9.91- 
30.6.91 3.8.91 23.8.91 9.9.91 24.9.91 7.10.91 

1 	20 	33 	20 	17 	15 	13 
2, 7.47 	4.79 	4.50 	4.54 	4.57 	3.94 
3, 0.30 	0.70 	1 	1 	1 	0.75 
4, 2,24 	3.35 	4.50 	4.54 	4.57 	2.96 
5. 	3.10 	- 	219.40 	307.60 	- 	- 
6, 	3.10 	- 	118.95 	218.90 	- 	.- 
7. 	- 	- 	100.45 	218.90 	- 	.- 
8 

9. 	0.20* 	0.45* 	0.70 	0.90 	0.80 	0.80 
10, 333 	291.60 	333 	333 	255.82 	187.57 
11, 116 	116 	116 	116 	116 	116 
12, 217 	175.60 	217 	217 	139.82 	71.57 
13, 43.40 	79.02 	151.90 	173,60 	111.856 	57.25 
14. 	0.35 	0.76 	0,65 	0.65 	0.65 	0.80 
15, 2.07 	2,35 	4.46 	4.54 	4.55 	2.73 
16, 0.074 	0.297 	0.008 	0 	0.003 	0.076 
17, 0.20 	0.55 	0.45 	0,45 	0.45 	0.20 
18., 	0,0148 	0.163 	0.0037 	0 	0.0015 	0.015 
19. 	1.4 	16.34% 	0.37 	0 	No 	1.52'x; 

No 	No 	Deficit 
deficit 	Deficit 

Remarks * Rooting depth by interpolation 
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ANNEXURE-16(b)-Contd /---- 

Crop : Sorghum (Fodder) - Plot No. 45 KB(l) 

Sowing Date : 20.5.91 

Sl.No.  Particulars 
 

Analysis Dates 

25-5-91- 10.6,91- 20.7.91- 2.8.91- 24.8.91- 10.9.91-  25.9.91. 
10.6,91 20.7.91 2.8.91 24.8.91 10.9.91 25.9.91 8.10.91 

1. 20 40 13 22 17 15 13 

2,  6.60 6.18 4.88 4.50 4.54 4.57 3.98 

3,  0.30 0.70 1 1 1: 	- 0.75 0.75 
4.  1.98 4.33 4.88 4.50 4.54 3.43 2.99 

5.  20.00 3.10 - 221.60 306 - - 

6.  20.00 3,10 - 169.42' 97,.24 - - 

7.  - - - 52.18 208.76 - - 

8.  - - - - - - - 
9.  0.20* 0.45* 0.60* 0.80 0.85 0.85 0.85 
10, 333 296.50 216.10 333 333 255.82 2.14.42 
11. 116 116 116 116 116 116 116 

12,  217 180.90 100.10 217 217 139.82 98.42 

13,  43.40 8.41 60.06 173,60 184.45 18.85 83.66 

14. 0.87 0.66 0.61 0.65 0.65 0.65 0.70 

15, 1.96 2.02 4.04 4.42 4.54 2.76 2.20 
16: 0.006 0.53 0.17 0.01 0 0.193 0.262 

17, 0.20 0.55 0.45 0.45 0.45 0.20 0.20 
18. 0.001 0,2926 0.0768 0.007 0 0;03:. 0.05 
19, No 29.26% 6.6~'a~ 0.77% 0 3.8 5,2% 

Deficit No deficit No 
deficit 

Remarks *Rooting depth by interpolation 
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ANNEXURE-16(b)-Contd/---- 

Crop : Sorghum (Fodder), Plot No. 45 KB(2) 
Sowing Late: 12.6.91 

S1.No, Particulars 	 Analysis Dates 

12.6.91-22.6.91-3.7.9120.7.91- 4 1  24.8.91-  10.9.91-  25.9.91- 
22.6.91 3.7.91 -20.7.91 4.8.91-24.8.91 10.9.91  25.9.91  8.10.91 

t 

1. 10 11 17 15 20 17 15 13 

2, 7.47 6.76 4.89 4.47 4.50 4.54 4.57 3.98 

3. 0.30 0.30 070 0 07) 1.00 1;00 1.00 0.75 

4, 2,24  2.03 3.42 3.13 4.50 4.54 4.57 2.99 

5.  3.10 - - - 221.60 306.00 - - 
6.  3.10 - - - 38.95 89.20 - - 
7 , - - - - 182.65 216.80 - - 
8.  - 50 50 50 50 - - - 
9.  0.15* 0.35* 0.43 0.50* 0.70 0.80 0.80 0.80 

10, 333 333 333 332 333 333 255.82 193,27 

11.  116 116 116 116 116 116 116 116 

12.  217 217 217 216 217 217 139.82 77.27 

13.  32.53 65.1-0 97.65 108 151.90 173.60 111.86 61.82 

14, 0.85 0.87 0.76 0.65 0.65 0.65 0.65 0.90 

15.  1.81 2,03  3.00 2.53 4.46 4.54 4,17 2.51 

16.  0.18 0 0.12 0.18 0.008 0 0.087 0.157 

17,  0.20 0.20 0.55 0.55 0.45 0.45 0.45 0.20 

18,  0.03 0 0.0664 0.1039 0.003 0 0.039 0.0316 

19. 3.75 ̀ 0 6.6L% 10.39 0.39% 0 3.91% 3.16 

No deficit No defici- No deficit 
t 

Remarks *Rooting depth by interpolation 
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ANNEXURE-16 (b)-Contd/-___ 

Crop : Sorghum (Fooder) - Plot No. 45 KB(3) 
Sowing Late : 25.6.91 

S1.No. 	Particulars 	 Analysis Dates 

	

25.6.91- 	15.7.91- 	3.8.91- 	25.8.91- 	1.9: .91- 	26.9.9 -- 

	

15.7.91 	2.8.91 	25.8.91 	11.9.91 	26.9.91 	9.10.91 

1,  20 18 22 17 15 13 
2,  5.54 4.89 4.50 4.54 	• 4.57 3,98 
3. 0.30 0.70 0.70 1.00 1,00 1.00 
4, 1.66 3.42 3.15 4.54 4.57 3,98 
5.  - - 221.60 306 - - 
6.  - - 85.22 62,92 - - 
7.  - - 136.38 243,08 - _ 
8.  - - - - - - 
9 e  0.15* 0.30* 0.50 0.60 0.80 0.80 
10,  333 299.80 333 333 256,30 188.25 
11,  116 116 116 116 116 116 
12.  217 182.80 217 217 1.40.50 72.25 
13.  32.55 55,14 108.50 130.20 112.40 57.80 
14,  0.87 0.76 0.78 0.65 0.65 0.70 
15,  1.66 2.89 2.86 4.50 4.55 3.75 
16.  0 0.15 0.08 0.008 0.0039 0.05 
17.  0.20 0.55 0.55 0.45 0.45 0.45 
18.  C 0.0841 0.0489 0.0037 0.0017 0.025 
19.  No deficit B.41/ 4.856' 0.3'7 0.17/ 2.5c 

No deficit No deficit 

Remarks Rooting depth by interpolation 
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ANNEXURE-16(b)-GC.ontd/-___ 

Crop: Sorghum - Plot No. Machakauli Minor-1.  
Sowing Date: 25.5.91 

Sl.No. Particulars 	 Analysis.IDates 

25.5.91- 10.6.91- -20.6.91- 1.8.91- 26.8.91-  12.9.91- 27.9.93 
10.6.91 20.6.91 31.7.91 26.8.91 12.9.91 27.9.91 10.10.•c 

1, 15 10 41 25 17 15 13 
2. 6.89 7.47 5.52 4.50 4.54 4.57 3.98 
3,  0.30 030 0.70 0.70 1.00 1.00 0.75 
4,  2,07 2,24 3.86 3.15 4.54 4.57 2.98 
5,  20 3.10 - 227,60 300.50* - - 
6.  20 3.10 - 108.24 75.0 - - 
7.  - - - 119.36 225.0 - .. 
8.  - 100 .100 - - - - 
9.  0.10* 0.20* 0.50* 0.65 0.80 0.80 0.80 
10.  333 333 333 333 333 255.82 187.57 
11,  116 116 116 116 116 116 116 
12,  217 217 217 217 217 139.82 71.57 
13,  21.70 43.20 108.50 141.05 173.60 11,86 57.25 
14. 0.87 0.86 0,71 0.68 0.65 0.65 0.80 
15, 1.4-4 2.24 2.64 3.00 4.54 4.55 1.49 
16. 0.30 0 0.31 0.047 0 0.003 0.499 
17, 0,20 0.20 0.55 0.45 0.45 _0, 45 0«20. 

18. 0.06 0 	0.173 0.02 0 	0.0015 0.099 
19. 6.6% 	0 	17.3c1% 	2.12% ' 	0 	0.15 	9,99%"  No deficit 	 *Rainfall was No deficit 

distributive 
over the whole_ 
period 

Remarks 	*Rooting depth by interpolation 
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ANNEXURE-16(b )-Contd/- 

Crop: Sorghum (Fodder ) - Plot No. LakhaotiMiinor-1 

Sowing Date : 15.7,91 

Sl.No. Particulars  Analysis Dates 

	

15.7,91- 	31.7,91- 	10.8._9.1- 	20..8.91- 11.9.91 	26.9.1991 

	

31,7, 91 	
10.8.91` _' 24:8`.91,. 	'.111.9.19 26.9.91 	9.10.91 0, 

1.  15 10 10 22 15 13 

2.  4.89 4.50 4.50 4.54 4.57 3.98 

3,  0.30 0.30 0.70 0.70 1,00 1.00 

4,  1.47 1.35 3.15 3.18 4.57 3.98 

5.  - 172.70 45.10 310.30 - - 

6.  - 20.70 13.50 31.50 - - 
7.  - 152.00 31.60 278.80 - - 

8.  - - 100 100 - 100 

9.  0.10* 0.20* 0 k4 0* 0.50 0.79. 0.80 

10.  333 333 333 333 333 333 

11.  116 116 116 116 116 116 

12.  217 217 217 217 217 217 

13.  21.70 43.40 65.10 108.5 151,90 173.60 

14.  0.87 0.87 0.77 0.77 0.65 0.70 

15.  1.38 1.35 3.15 3.18 3.87 3.98 
16.  0.05 0 0 0 0.15 0 
17.  0.20 0.20 0.55 0.55 0.45 0.45 

18.  0.011 0 0 0 0.068 0 

19, 1.14% No deficit No deficit o *'~ ~ , 	_ 6.8_ 	ti►' `. __ 
deficit' 

Rain.fal'l was distributive 

Remarks : *Rooting depth by interpolation 



- 209 - 

ANNEXURE-16 (b)-L ontd/- 
crop: Sorghum(Fodder) - Plot No. Mundi Minor-1 

Sowing Date : 18.6.1991. 

S1.No. Particulars 	 Analylis Dates 

18.6.91- 10.7.91- 2.8.91- 25.8.91- 	11.9.91- 26.9.91- 
10.7.91 2.8.91 25.6.91 11.9.91 26.9.91 9.10.91 

1. 22 23 23 17 15 13 
2 e. 6.18 4.88 4.50 4.54 4.57 3.98 
3. 0.30 Q70 0.70 1.00 1.00 1.00 
4, 1,85 3.42 3,15 4.54 4.57 3.98 
5.  3.10 - 227.60 300.50* - - 
6.  3.10 - 75.44 68.54 - - 
7, - - 152.16 231.96 - - 
8.  - 100 - - - 100 
9.  0.15* 0.40* 0.50 0.75 0.90 0.90 
10.  333 333 333 333 255.82 333 
11, 116 116 116 116 116 116 
12.  217 217 217 217 139.82 217 
13.  32.55 86.80 108.50 162.75 125.84 195.30 
14,  0.87 0.76 0.78 0.65 0.65 0.70 
15,  1.46 3,28 2.98 4.54 4.42 3.98 
16. 0.20 0.04 0.05 0 0.032 0 
17, 0.20 0.55 0.55 0.45 0.45 0.45 
18.  0.0411 0.0222 0.028 0 0.014 0 
19.  4,1j% 2.22% 2.81%; No deficit 1.44 0 

*Rainfall was No deficit 
distributive 
over the period 

* Rooting depth by percolation 
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ANNEXIRE 16(c) 
Crop : Arhar Plot No.43 JB(1) 

Sowing Date ; 16.5.1991 

Sl.No.  Particulars Analysis Dates 
16.5.91 1.7.91- 2.8.91- 22.8.91 8.9.91-  23.9.91 
-1.7.91 2.8.91 22.8.91 -8.9.91 23.9.91 -6.10.91 

1.  Duration, days 45 31 20 17 15 13 
2.  ETo mm/day 6.68 4.89 4.50 4.54 4.57 3.98 
3.  Kc 0.40 0.70 0.70 0.70 0.70 1.00 
4.  ETm mm/day 2.76 3.42 3.15 3.18 3.20 3,98 
5.  Rainfall mm - - 219.40 300.80 - - 
6.  Effective rainfall 

(mm) - - 122,25 62 - - 
7.  Percolation and 

Runoff mm - - 97.15 238.80 - _ 
8.  Net irrigation 

application - 50 - - - - 
9.  Rooting depth mm 0.40* 0.50* 0.60 0.70 0.80 0.80 
1O.Field Capacity 

mm/m 333 300.65 333 333 278.94 232.44 
11.  PWP mm/m 116 116 116 116 116 116 
12.  Available soil 

moisture mm/m(Sa) 217 184.65 217 217 162.94 116.44 
13.  SaxD. mm 05.10 110.79 130.30 151.90 130.35 93,15 
14.  Fraction p 0.60 0.533 0.56 0.56 0.47 0.47 
15.  ETa  mm 1.83 2.90 3.10 3.18 3.10 3.93 
16.  1_ET a/ETm 0.33 0.15 0.01 0 0.13 0.008 
17.  Ky 0.20 0.9 0.90 0.90 0.7 0.70 
18.  1-Y a/Ym 0.067 0.135b 0.0129 0 0.0198 0,0082 
19.  Yield decrease due 

to water deficit 
(%) 6.729 13.66% 1.2 	, 0 1.98% 0.82 

No No de- No 
deficit ficit deficit 

rainfall 
was dis_ 
tributive 
over the 
period 

by 
 depth /a.nr 	4olation 
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ANNEXURE 16(c)-Cond.,. 

Crop : Arhar 	Plot No. 43JB(2) 
Sowing Date ; 25.5.91 

S1.No. Particulars Analysis Dates 
25.5.91- 15.6.91- 15.7.91 2.8.91- 22.8.91 8.9.91- 23.9.91 
15.6.91 15.7.91 -2.8.91 22.B.91 -8.9.91 23.9.91 -6.10.9. 

1.  20 30 37 20 17 15 13 
2.  0.89 6.18 6.49 4.50 4.54 4.57 3.98 
3.  0.40 0.40 0.70 0.70 0.70 0.70 1.00 
4.  2.75 2.47 3.42 3.15 3.18 3.20 3.78 
5.  - - - 219.4 300.80 - - 
6 . 23.10 - - 111.b7 -63: 	- - - 
7. 23.10 - - 107.73 237.80 - - 
8 . - 75 - - - - - 
9.  0.20* 0.30" 0.45* 0.60 0.70 0.70 0.80 
10.  333 333 274.20 333 333 278.94 233.79 
11.  116 116 116 116 116 116 116 
12.  217 217 158.20 217 217 162.94 117.79 
13.  43.40 65.10 71.19 130.20 151.90 114.58 94.23 
14,  0.60 0.63 0.53 0.56 0.56 0.56 0.60 
15,  2.00 1.96 3.11 3.15 3.18 3.01 3.72 
16. 0.27 0.20 0.08 0 0 0.058 0.015 
17, 0.20 0.20 1.1 1.10 1.10 1.10 1.10 
18.  0.054 0.04 0.0794 0 0 0.0524 0.014 
19.  5.4CK; 4.07% 7.94% No No 5.24 1.42% 

deficit deficit 

Remarks : * Rooting depth by 	 4ation 
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ANNEXLIRE 16(c)-Contd.. . 

Crop : Arhar 	Plot No. 43JB(3) 
Sowing Date : 29.5.91 

SI.No. Particulars 	 Analysis Dates 

29.5.91- 	18.6.91- 30.6.91 2.8.91- 22.8.91  8.9.91- 23.9.91. 
17.6.91 	30.b.91 -2.8.91 22.8.91 -8.9.91 23.9.91 6.10.91 

1.  18 14 32 20 17 15 13 
2.  7.47 7.47 4.89 4.50 4.54 4.57 3.98 
3.  0.40 0.40 0.70 0.70 0.70 0.70 0.70 
4.  2.98 0.98 3.42 3.15 3.18 3.2.0 2.78 
5.  23.10 - - 219.40 300.80 - - 
6, 23.10 - - 146.42 63.00 - - 
7.  - - - 72.98 237.80 - - 
8.  - 50 - - - - - 
9.  0.15' 0.20* 0.30* 0.40 0.45 0.50 0.50 
10.  333 333 295.06 333 333 278.94 232,14 
11, 116 116 116 116 116 116 116 
12.  217 217 179.06 217 217 162.96 116.41 
13.  32.55 43.40 71.62 106.50 151.90 81.47 58.07 
14.  0.70 0.70 0.66 0.68 0.68 0.68 0.72 
15.  1.78 2.71 3.39 3.15 3.18 3.12 2.69 
16.  0.40 0.09 0.06 0 4 0.02 0.03 
17.  0.20 0.20 1.1 1.1 1.1 1.1 1.1 
18.  0.0801 0.018 0.0066 0 0 0.0265 0.0339 
19, 8.01°%0 1.8% 0.66%  No No 2.6 3.3 9% 

No Rainfall deficit 
deficit was dis=  rainfall 

tributive 	was 
over the distri- 
period butive 

over the 
period 

Remarks : *Rooting depth by 	olation 
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ANNEXURE-16( c )-Contd/- 

Crop : Arhar - Plot No. 84 K13(1) 
Sowing Date ; 10.6.91 

S1.No.Particulars 	Analysis Dates 

	

10.6.91- 	10.7.91- 2.8.91- 9 	91 - 9.9.91- 24.9.91- 

	

10.7.91 	2.8.91 	23.8.91 	.9. 	24.9.91 7.10.91 

1. 30 22 21 17 15 13 
2, b,1 4.89 4.50 4.54 4.57 3.98 
3.  0.40 0.40 0.70 0.70 0.70 0.70 
4.  2.64 1.95 3.15 3.18 3.20 2.78 
5.  3.10 - 219.40 300.80 - - 
6.  3.10 105.10 66.15 - - 
7.  - - - 234.65 - - 8.  - - - - - - 
9.  0.30* 0.35* 0.40* 0.45 0.50 0.50 
10.  333 270.90 333 333 278.94 232.14 
11.  116 116 116 116 116 116 
12, 217 154.90 217 217 162.94 116.14 
13.  43.40 54.22 86.80 97.65 81.47 58.07 
14.  0.74 0.80 0.68 0.68 0.68 0.72 
15, 2.07 1,94 3.15 3.18 3.12 2.69 
16. 0.21 0 0 0 0.02 0.03 
17, 0.20 0.20 1.10 1;10 1.10 1.10 
18.  0.42 0 0 0 0.0265 0.0339 
19.  4.24; No No No 2.6 3.3g% 

Deficit Deficit Deficit 

Remarks % *Rooting depth by i-ntapolation 
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ANNEXURE-16(c)-Contd/ 
Crop; Ahbar - Plot No. 84 KB(2) 
Sowing Date : 13.5.91 

S1.No. 	Particulars Analysis Dates 

13.5.91- 15.6.91- 5.7.91- 2.8.91- 23.8.91- .9.9.91- 24.9.91- 
15.6.91 5.7.91 2.8.91 23.8.91 9.9.91  24.9.91 7.10.91 

1. 32 20 28 21 17 15 13 
2, 6.60 6.83 4.89 4.50 4.54 4,57 3.98 
3. 0.40 0.40 0.70 0.70 0.70 0.70 1.00 
4,  2.64 2.73 3.42 3.15 3.18 3.20 3.98 
5,  23.10 - - 219.40 300.80 - - 
6.  23.10 - - 65.10 65.10 - - 
7.  - - - 154.30 235.70 - - 
8.  - 75 50 - - - - 
9.  0.25* 0.30* 0.50*  0.50 0.50 0.50 0.50 
10.  333 333 333 333 333 278.94 232.14 
11.  116 116 116 116 116 116 116 
12.  217 217 217 217 217 162.92 116.14 
13.  54.25 65.10 108.50 108.50 108.50 89.62 58.07 
14,  0.74 0.52 0.66 0.68 0.68 0.68 0.60 
15,  1.67 2.45 3.19 3.10 3.19 3.12 3.60 
16.  0.36 0.10 0.067 0.013 0 	' 0.02 0.09 
17.  0.20 0.20 1.1 1.1 1.1 1.1 0.75 
18.  0.073 0.02 0.0738 0.015 0 0.0264 0.079 
19, 7.3c% 2.04% 7.38% 1.50 7. No 2.64%  7.09% 

deficit 

Remarks -. *Rooting depth, by inre olation 
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ANNEXURE-16(c)-Gontd/--- 

Crop : Arhar - Plot No. 84 KB(3) 
Sowing Date : 8.6.91 

51.t o. 	Particulars 	Analysis bates 

8.6.91- 	1.7.91- 2.8.91- 23.8.91- 9.9.91- 	24.9.91- 
18.7.91 2.8.91 23,8.91 9.9.91 24.9.91 	7.10.91 

1,  40 14 21 17 15 13 
2,  6.31 4.89 4.50 4.57 4,57 3.98 
3. 0.40 0.70 0.7 0.7 0.70 0.70 
4, 2.52 3.42 3.15 3.20 3.20 2.78 
5. 3.10 - 219.40 300.80 - - 
6, 3.10 - 108.44 65.10 - - 
7.  - - 110.96 235.70 - - 
8.  - - - - - - 
9, 0.30* 0.35* 0.400  0.45 0.50 0.50 
10.  333 268.6 333 333 278.60 231.80 
11.  116 116 116 116 116 116 
12,  217 152.60 217 217 162.60 115.80 
13,  65.10 53.41 86.80 97.65 81.30 57.90 
14,  0.75 0.66 0.68 0.68 0.68 0.72 
15. 1.61 3.16 3.10 3.20 3.12 2.69 
16, 0.36 0.07 0.012 0 0.023 0.029 
17. 0.20 1.10 1.10 1.10 1.10 1.10 
18, 0.0721 0.091 0.0139 0 0.0257 0.0325 
19. 7.21% 8.1S. 1.3 9 0 2.57 3.25% 

No deficit 
rainfall was 
distributive 
over the period 

Remarks : *Rooting depth by Interpolation 
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ANNEXLBE-16 ( c)-font d/- 
Crop: A±har - Plot No. 45 KB(1) 
Sowing Date ; 20.5.91 

Sl.No. Particulars 	Analysis Dates 

20.5.91-6.6.91- Bj.7.91. 2 -.8'91 	:.$ 9 	10,.9.91 	2.5.9.91 
6.6.9.1: 8.791 2,$9t 

- 08
°19 	_10.9,19 	25.9.91 	8.10.91 

1,  16 32 24 22 17 15 13 
2,  6.38 6.87 4.89 4.50 4.54 4.57 3,98 
3.  0.40 0.40 0.70 0.70 0.70 0.70 1.00 
4.  2.55 2.73 3.42 3.15 3,18 3.20 3.98 
5.  20.00 - - 219.40 300.80 - 
6.  20.00 - - 78.72 68.86 - - 
7.  - - - 140.68 231.94 - - 
8.  - - 75 - - - - 
9.  0.15',  0.30* 0.45* 0.50 0.50 0,50 0.50 
10, 333 301.80 333 333 333 278.94 232.14 
11. 116 116 116 116 116 116 116 
12, 217 185.8 217 217 217 162.94 116.14 
13.  32.55 55.74 92,65 108.50 108.50 89.62 63.88 
14.  0,74 0.72 0.66 0.68 0.68 0.68 0.60 
15.  1.45 1.71 3.28 3.13 3.18 3.12 3.75 
16.  0.23 0.37 0.04 0.004 0 0.02 0.057 
17, 0.20 0.20 1.1 1.1 1.. 1.1 0.75 

18. 0.0463 0.0741 0.0448 0.004 0 0.0265 0.0431 
19, 4.63% 7.41%' 4.489'& 0.49E 0 2.6590 4.31%x 

No deficit No deficit 
Rainfall was 
distributive over the 
period 

Remarks 	*Rooting depth by Interpolation 
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ANNEXURE-16(c)-Gontd/--- 
Crop: Arhar - Plot No. 45 (KB-2) 
Sowing Date : 10.6.91 

S1.No. Particulars 	Analysis Dates 

10.6.91-15.7.91- 2.8.91 24.8.91- 10.9.91- 25.9.91- 
15.7,91 2.8.91 	-24.8.91 10.9.91 25.9.91 8.10.91 

1. 35 18 22 17 15 13 
2,  6.34 4.89 4.50 4.54 4,57  3.98 
3,  0.40 0.70 0.70 0,70 0.70 0.70 
4,  2.54 3.42 3.15 3.28 3.20 2.78 
5. 3.10 - 219.40 300.80 - - 
6 . 3.10 - 59,22 67.54 - - 
7, - - 160.18 233.26 - - 
8 . - 75 - - - - 
9 . 0.30k Q,35* 0.40* 0,45 0.50 0.50 
10,  333 333 333 333 278.94 232,14 
11,  116 116 116 116 116 116 
12,  217 217 217 217 162.94 116.14 
13. 65.10 75.95 86.80 97.65 81.49 38.07 
14, 0.75 0.66 0.68 0.68 0.68 0.72 
15.  1.82 3.29 3.07 3.18 3,12 2.69 
16.  0.28 0.035 0.02 0 0.024 0.03 
17,  0.20 1.1 1.1 1,1 1.1 1.1 
18,  0.0566 0.0392 0.267 0 0.0285 0.-0339 
19. 5.66% 3.92% 2.6% 0 2.65 3.389«, 

No deficit 
rainfall was 
distributive 
over the period 

Remarks: 	*Rooting depth by interpolation  
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ANNNEXURE-16( c )..Contd/--- 

Crop: Arhar 	- Plot No. 45 KB (3) 
Sowing Date ; 14.6.91 

Sl.No. Particulars Analysis Dates 

14.6.91- 20.7.91 2.8.91- 24.8.91- 10.9.91- 25.9.91 
20.7.91 2,8.91 24.8.91 10.9.91 25.9.91 -8.10.91 

1,  36 12 22 17 15 17. 
2,  6.18 4.89 4.50 4.55 4.57 3.98 
3. 0.40 0.70 0.70 0.70 0.70 0.70 
4, 2.47 3.42 3.15 3.19 3.20 2.78 
5. - - 219.40 300.80 - - 
6 . - - 103.92 - - 
7. - - 115.48 233.26 - - 
8, - - - - - - 
9.  0.30k 0.35* 0.40 0.45 0.45 0.50 
10.  333 269.28 333 333 278.77 230.92 
11.  116 116 116 116 116 116 
12,  217 153.28 217 217 162.77 114.92 
13,  65.10 53.65 86.6 97.65 73.24 57.46 
14,  0.75 0.66 0.68 0.68 0.68 0.72 
15,  1.77 3.35 3.07 3.19 3.19 2.70 
16.  0,28 0.019 0.02 0 0 0.02 
17.  0.20 1.10 1.1 1.1 1.1 1.1 
18.  0.0566 0.0211 0.0267 0 0.028 
19, 5.6E 2.119 2.67 No deficit 0 G~.8 

Rainfall 
wag deficit 

distributive 
over the period 

Remarks
Rootin depth b g 	p 	by 	terpolat on 
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ANNEXURE-16(c)-Contd/.. 

Crop: Arhar - Plot No. Niachakanli Minor 
Sowing Date: 11.5.91 

S1.No. Particulars 	Analysis Dates 

11.5.91- 10.6.91- 25.6.91- 31.7.91- 26.8.91- 12.9.91 27.9.91 
10.6.91 25.6.91 31.7.91 26,8.91 12.9.91  -27.9.91 -10.10.c 

1. 30 15 36 26 17 15 13 
2, 6.31 7.47 5.24 4.50 4.55 4,57 3.67 
3. 0.40 0.40 0.70 0.70 0.70 0.70 1,00 
4, 2.52 2.49 3.67 3.15 3.18 3.20 3.67 
5.  20.00 - - 219.40 	300.80 - - 
6.  20.00 - - 130.32 - - - 
7 • - - - 89 .08  - - - 
8.  - 75 75 60 - - - 
9.  0.30* 0.32* 0.35* 0.40 0.50 0.50 0,50 
10.  333 333 333 333 333 278.94 232,12 
11.  116 116 116 116 116 116 116 
12,  217 217 217 217 217 162.94 116,14 
13,  65.10 69.44 75.95 86.80 106.50 81.47 58.07 
14.  0.75 0.70 0.66 0.68 0.68 0.68 0.63 
15.  2.06 2.96 3.62,  3.15 3.18 3.12 3.48 
16; 018 0.008 0.013 0- 0 0.24 0:05 
17.  0.20 0.20 1.1 1.10 1.10 1.10 1.10 
18.  0.036 0.001 0.014 0 0 0.265 0.0563 
19.  3.6t o 0.16,Q 1.49% No No 2.65% 5.63% 

Def is it i . Deficit 
Irriga- 

tion and rainfall 
was distributed 
over the period 

Remarks; Rooting depth., by 	I-nterpolation 
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ANNEXURE-16(c)-Contd/- 

Crop : Arhar - Plot No. Lakhaoti Minor -1 
Sowing Date: 15.6.91 

Si. No. Particulars 	Analysis Dates 

	

15.6.91- 20.7.91- 25.8.91- 	11.9.91- 26.9.91- 
20.7.91 	25.6.1991 11.9.91 	26.9.91 	9.10.91  

1,  35 35 17 15 13 
2,  5.99 4.61 4.55 4.57 3.67 
3. 0.40 0.70 0.7 0.70 0.70 
4, 2.40 3.28 3.18 3.20 2.57 
5. - 219.40 300.80 - - 
6 . - 63.35 113.05 - - 
7.  - 15.65 187.75 - - 
8.  - 75 - - - 
9 . 0.30 0.35 0.40 0.45 0.50 
10,  333 333 333 278.94 231.09 
11,  116 116 116 116 116 
12. 217 217 217 162.94 115.09 
13,  65.10 75.95 86.90 73.32 57.45 
14,  0.76 0.67 0.68 0.68 0.64 
15,  1.81 3.23 3,18 3.19 2.54 
16.  0.0245 0 0 00015 0.008 
17.  0.20 1.1 1.1 1.1 1.1 
18, 0.049 0 0 0:00177 0.0094 
19. 4.9% 0 0 0.17% 0.94 

No deficit No deficit No No 
Irrigation rainfall was deficit deficit & Rainfall distributed 

was distributed the over 
the period the period 

Remarks: 	*Rooting depth by Interpolation 	 .„ 
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ANNEXURE-16(c)-Contd //--- 

Crop: Arhar - Plot No. Mundi Minor-1 
Sowing Date: 15.5.91 

Sl.No. Particulars 	Analysis Dates 

15.5.91- 5.6.91- 30.6.91- 2.8.91- 25.8.91- 11.9.91 26.9.91 
5.6.91 	30.6.91 	2 ,8.91 	25.8.91 	11.9.91 	26.9.91 -9.10.91 

1.  20 25 33 23 17 15 13 
2.  6.17 7.47 4.89 4.50 4.55 4.57 3.67 
3.  0.40 0.40 0.70 0.70 0.i0 0.70 '1.00 
4.  2,49 2.99 3.42 3.15 3.19 3.20 3.67 
5, - 23.10 - 223.50 300.50 - - 
6.  - 23.10 - 105.93 72.45 - - 
7.  - 0 - 117.57 228.05 - - 
8.  - 50 75 - - - - 
9.  0.20* 0.35* 0.50* 0.60 0.60 0.60 0.60 
10,  333 333 333 333 333 278.77 232.7; 
11,  116 116 116 116 116 116 116 
12,  217 217 217 217 217 162.77 139.6; 
13. 43.40 75.95 108.50 130.20 -130.20 97.66 83.78 
14, 0.75 0.70 0.66 0.68 0.68 0.68 0.63 
15. 2.05 2.68 3.21 3.15 3.19 3.07 3.63 
16, 0.167 0.102 0.05 0 0 0.040 0.009 
17.  0.20 0.20- 1.1 1.1 1.1 1.1 1.1 
18.  0.0335 0.0204 0.0658 0 0 0.044 0.010] 
19, 3.3% 2,04 6.5€ 0 0 4.46% 1.01 

Rainfall was No deficit 
distributed rainfall was 
over the distributive 
• period over the 

period 

Remarks: *Interpolated rooting depth 
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ANNEXURE-16 (d )-Contd/- 

Crop Sugarcane : Plot No. 45 KB(1) 
Sowing Date: 20,4.91 

Sl.No. Particulars 	 Analysis Dates 

20.4.91- 13.5.91-10.6.91- 	28.7.91- 24.8.91 	10.9.91 	25.9.91 
13.5.91 10.6.91 28.7.91 24.8.91 10.,9.91 25.9.91 8.10.91 

1.  23 27, 48 26 17 15 13 
2.  5.47 6.37 5.97 4.52 4.54 4.57 4.00 
3.  0.40 0.70 0.70 0.80 1 1 1 
4.  2.19 4.46 4.17 3.62 4.54 4.57 4,00 
5.  - 20.31 - 172.70 351.60 - - 
6.  - 20.31 - 57.19 94.12 - - 
7.  - - - 115.51 257.48 - - 
8.  - 100 100 100 - - - 
9.  0.30* 0.60* 0.75* 0.95 1.00 1.25 1.30 
10.  333 333 232.65 333 333 255.82 198.42 
11.  116 116 116 116 116 116 116 
12.  217 217 207.65 217 217 139.82 80.42 
13.  65.10 130.20 155.74 195.30 217 187.78 104.55 
14, 0.86 0.65 0.68 0.74 0;65 0.65 0.70 
15.  2.09 4.05 3.08 3.62 4.54 3.96 3.68 
16.  0.042 0.091 0.0259 0 0 0.13 0.077 
17.  0.75 0.50 0.50 0.50 0.50 0.50 0.50 
18.  0.0319 0.0456 10.1247 0 0 0.066 •0.038 
19. 3.19% 4.56% 12.97'0 0 0 6.61% 3.889 

No Rainfall 
deficit continued 

over the 
period 

Interpolated rooting depth 
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Ò  

-((C) 
la 
m 

. L1~ 
0'o' 

. ti • Md 

040 ,4-4 

vi 

(n 

O v O 
o O 	o (,) rC•0Q r p 

.-I 	• -4 d 1 1 1 —I 	•--4 N N O d O p p O 

0 00 	 ~p 
N 
	 r, 	s,o 	• O 	ch L7 

ACC 	r 	 n n U a) 	m G 	M J) 	• 	• 	 . LO .-, 'o +6  
d i o 1 II  

U) 
O O O 

0 O 0 	0 	 7> H 
O 	..0 O N If) 

	if) O m (V 	(4 (1 '4 r O (fi 1  

r ^Q -4 v b -4 - -4 1 -+ C')+ (N('4 0 ro 0 O O 	C ~ C ' 0 0 'O,C 
U 44+j 

O ~V 
 

0  

d  	
U   	 C O W>J) O p  O O 	 •n 	0 

~O O 'O 	(C, 	.,j 40 if)N sO • N 
 

     • •N 	'4 dN N-) I -1 M 	 NN Od  0000 
 • 

 C •.i 0J 
O'UL 
U N+ 

O 	,p 
x a, 	Om 

U' 	0' 	 U d• 	[I ~O O 	N U -N•-i N 
07 	 lll •-~ ~(1 (n 	N ~fl --1 

' -+ St r r r I - - -+ 'or O r) O O o- 

m 

O CU (1 - ' \[•  
(n '00 	I 1 I -i -+ ('1 -4 N h O cf 0000 

O 
r 

O 
O  () b 

'0 
'Or) 0 r N 	• O m M% N r, 	(C' 	N tO 

,4 N 0 	11) 	N 	I 1 	.-4 C r•) --4 	N -+ 	O 	(C) O O 0 0 

0 
0O N b P 	N 0 o r\0 0 r m r.-+ '0'C) LO • 

N O O d 	1 	I I S O (M -4 (N -+ C 1 0 0 0 p 

 

0  (n 

	

cv 	O e 
O N Or O 	p (') '0 NO Or a( s O O 
N (C) O ~7 . I I I .- 0 O t'•) -( N --) O (N O O O --( 

0' 
It)  r 

Q f) Cr-) '0 rg N r0- Ci 	o 0 	 Cj 	-f _(U (V ,J) C M I 1 1 -4 O Ih -+ N--4 O r) 0000 

	

0 	(' 	C ~p d O  j  

o Mm oru m ~ororn• 
(1St 0-4 1 1 1 1 O r) r+ N~o O -( 0000 

u o n • . If4 -11-4 (~7 v 40 'ON CT) Qrn ~•1 ~-I •-~.~ •-1 .I -4-1 W 

t 
++ 
a 

0 

Ci 
C 

.14 

O 
0 
H 
a It) 

H 
0 
Q 
H 
It) 

C 
N 

M 



,n 	in, m 

O o 	 M d \O C0 N r Q 

II N -1 .-~ 
0

_ 	0 	0 0 0 

0 

Jr 	O c' t) Q r N'0 I 10 
In~ V•1 a 1 1 1 	-1 M t (N N O ~t O O O 	0 

41 

	

..•r 	-4 

 

O U  o  •~ 0' 
V u

) 
	ur 	O 	-, to  

10~ O O r) • • 	CO \0 r N 'C J'' J) 	 m ct• 
-4 V-4 v M I c•) 1 .-~ ~•Mj .-( cv N O d 000 	lD 4r ('4 

o 
N N 

	

ti 	 T} )00 ~Q a 	 3 w 
O 	0 •r) • 	O 	• r') O O 
N NN 	N O r'i m '0 r (N 'O N u) a 0 

d d •-I 't c' 0'- .- -i M -I N N O V O 00 0( 7 
•d '-o 0-4 
4) CO• 
ro >•i 

0 +m r_ 
Cl) 	m 	 C) 	 . '4 m O 	{ 	O O 

g 
	

M .0 r O 	to 	'N 
MI O-I 0 I 1 1 -4--i () 	N\ O Q c 0 0 

LU 

0 
	Q; 	Q 	i1 IO r- r in Orn u 

U 	c`7  
-4 - N-4 CO I I I -4 --i M 1 	O tO O O O 

p NO M o m N O '40)04  O CO ~O N N LE 	CO d! 
(N 

r O 	N 	11 -4-4 CO N cV O 10 O 	O 

O 
-+ O N S n 
M N d" 10 Q) c 'O r fq •I'. 	v 10 

-4 ID O d 	I 	1 1 	-4 O M -4(N O' 000 

O 

G NN 0 .c r- n CO to- o 10 
°uioa I 	I 1 N0 0) -4N- -I 00 

COON 4 In 
I , 	1b 

• I 	
p  

M 
0 if) n -4 r 

r- 	-4 	r- 	m o ,n 
-1100(0    1 	O 

-4 • M --1 	.-I 	v O O M- N 	O M O O 
# 0 

vO O p ~: O O -4N'0 p '0 cO'ONON'O LCT 
1 	1 	1 	-a O M. a h -4 O M O O O 

O 
ao 0 v 

d O O r o J) O) o r 	r r s 
4 rn O c.~ 

'- 

I 	I 	I- O c' 
N -•I C M O O C 

rn O  rn O m   O  rN 0 O  M v
in
1 I 	• 	0 U 

MON 1 	1 	I C 
CO -4 -4 'C 

 

ON   O O O 

rn O cv ~ a r c\ 0 r v In O 	• 
0 M CO 'ON  r 	1 	an 	~n r 

i 	COO 	11 I 	1 	-w O M-4 
-  
N N C -a O O O 

0'O0) ~ r m 4n 
II 	1 	1 M O 

 
O ~Mj N 	O .--I 	-+ O 00 

• • 	• 	• • • • [) N M 	kn r, 	O• 

41 
0. 
v 
t7 
rn 
0 
4J 
o 
0 
4-4 

a) 
4.0 
N 

0 
43- 
44 
a 
Y 
c 
H 
f 

I - 
c~Q 

0-c 
V1 	• 
N 01 

0~ O' 

b -aN 
.1 

0 

.a  . 

'0  --I 
401 u' -40' 
Q. 

X rm 
z z Q N 

-4 
0' 
'00' 

N 0)  

-4-4 
1 Q'rn 

~ N 
r1 •"~ N 

I 
Lr 
C 

-I 0~ 
rn 

Q -1 
Q N Q~  z ~, 

""r (N t() 

a -I -I a tv rn a" 
m nn w 	-r 
.. co 

U i N I4 	N 
(C 	4) 

j Q 1 
cn a ~ 

0 
a ..+ tf O 

(N0 	 -
4 

U to 

v d 
in 10 
-~N 

Md 

Oil) 
M •-I 

. 1 

M (°7 

mC 

• N 
• 1 	• 

-4 u m 
04$ 

 • C N I 
z m . .4 0) . 

N 



C 

	

80 	o°M or0 	0 
O r 

a a 	1 I I + .-r to -+ N M O cl 0 0 0 0 	N Q, 

o  o •0 

	

0 
U) 	i(1 	C' 	so h 1') 	i7 	U 	N ,4.

0 
(014 O • rr - 	O 

,~ 	,,,1 - ,~j, 1 1 	1 - -4(1 •-r (N M 0 V 0000 O la w1 
C a 
••1 T 
Y >) 

o 0 0 	 O 	 0 0, 4, 
4.1)110)   	O 	 CO 

rn 	0 o .c 

0•
r) sO r 	 If 

m  
I -r r - CJ r) O b 0000 

O  o (  c 
o v 	n o 	o 	,A-4  -4°0 	0 

	

if) 	C) 	 O '6 C) N 	(I) 	L 	N 14 

	

 •a 	
1 

,n n 1 1 -~ N- -+ N O. d O O O O 	a 

O g  o  CC 41 
1 . • --, 	t% rc N1 	.   M   O 

	

0 
vr 

• O 	-
MSr 	In 
 

 	

+
c
J 

  
N
sa   
+
t

3NV 4 cC 	in -{ -i(1•4 N MOV OOO OQ0 

	

Cn 	 .4 --r rn 0  cy 

	

CO 	O! 	O •t, 	rn 0  
~ 't •.4 d 1 I I- 	N 	o a'o 0 o N 

N 
H 
0 
C 

C 

N 

0 

a 
0 

'S 

d ~ 
C N 
r0 
U •• 
r0 N 
~ ro 
u 0 
•• rn 

C 

1-4 0 
0 3 

01I 

i 	1 

4.. 

M 

m O r m C) m .o • 0 i p  

-Ni D D 	1 	I 1 	N- - N --4 0• - O C O O O 

d -'t 0' N 
G r r O r c  N r 	 • r•l 	N ,D ~ d d 	r- in 3 u7 d 

M 
U 

~r r N  1 	r - - i O 0 0 00 

O O O O m -•I O N CJ 
N C c. S0 m 

 
r r \0 M -4 O 

• 
V O 

• 
1  V 1 	1 	r- 

M 
M 

--r 
-+ 

•-4 
(N 

4 
(N O cC o O o rn O 

rf) 
* r 

-4 N sf r 
II) 
r C) 

• 
(N 

1Y' 
r 

O 
0 

O 
LC) 

('•i -1 -1 sO 
-44-)  O M 	I I 	i 	r O ri •-- N -+ O M O 0 0 0 

0 
0, 

d O O O r- M'O 
I~ 

r -a  N O O 
0 o • c) -i  -4 v) 

n C M i 	I 	I O c1 - N -a O M O O O O 

0 
N 

00 O. m p ,e 	r) n r O N (N M c) 
O r,~ 1 	1 	1 -+ O r1 --+ 	N .-a O M O O O O 

O 

m 
N 

C; N 
r O ' cn \0 	I, m W'C in 

1 II 
0 

r 
M 

O M 
--4 	.-t 
--i 	N- C. 

O N O Q O O all O N 

-4 NCs M \O r I m N rn 

4C') c 	N 1 	1 	IN- 0r ('4 in C)  o o o o 

a 
In 

O o 
N M' r • 

r 
a) 

v 
O 

4-) 
r 

N N Q•-4 1 	1 	1 I O 1 -+ N O -a O 0 00 

-40) 11  rn M 0'  

V d 

00 

I0' 

C. 
m0 
(-'4-4 

r 
J-, 
a 
a) 
b 
Cr 
r. 

r, 
0 
0 
li 

a) 
4J 
re 

0 
a 
ti N 
C 
H 

$ 


	Title
	Synopsis
	Chapter 1
	chapter 2
	Chapter 3
	Chapter 4
	Chapter 5 
	References
	Appendix

