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A STUDY OF CROP HUSBANDRY IN LAKHAOTI COMMAND

SYNOPSTIS

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 paramefers

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

and’

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

the command area.

Principal crops of the kharif season of the command aréa were
~maize, sorghum (fodder), Pigeon-Pea (Arhar) and sugarcane. These
crops were taken for studies, irrigated by four different souices of
irrigation. The irrigation sources were, government tube wells,
private tube wells, a combination of government and private tube
wells, and canalsﬁ'fhree government tube well commands an& 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 énalyse
the soils physical and chemical properties. Field experimenés were
conducted for studying the hydraulic conductiﬁity,field capacity and
infiltration characteristics in each commands. Permanent &ilting
point for each command soil was determined in 1laboutatory,
subjecting the soil samples for 15 bar pressure with the hélp of,
pressure membrane apparatus. On analysis it was found that sbils in

all commands are uniform.



LA tborough analysis of soil properties and land fedtures
reveals that, as per IS standard the command soil belonés to
Irrigability class A and land irrigability and drainability cldss I.
The annual biomass productivity of the area :*; assessed using
weather parameters *--' was found to be 118.40 t/ha.

The data < monitoring .’ crop husbandry practices were .cwletfed
from the plots delineated in each of the commands. Part of
information was gathered from the farmers'interview. Observdtions
of crop husbandry practices included recording of sowing methods,
and dates, land prepartion, seed rate and variety, irriéation
methods, amount and dates, fertilizer amounts, interculture
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 developmeﬂt at
periodical intervals. Water related yield constraint was analysed
in various crops grown under various water supply conditions;

yecorded

The maximum dry matter production potential ;at harvest of
maize, sorghum and sugarcane were found to be 176 l%?}-and 55,87
t/ha respectlvely :

The dry matter production in the government tube well commands
were foungbgow 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 1mprov1ng the
‘crop management practices of the command to get 1ndreaseJ

agricultural production.
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CHAFTER - 1

INTRQDUCTION

1.1. GENERAL :

Conjuétive 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. PFPrior to the inception of Madhya
Gange canal, the area was irrigated byTnumber 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_waﬁer aggravated the
roblem of irrigation, Hence, the main objéétiveﬁof_construc-
ting the Ganga canal is to divert the sufficiently available
rainy season flow to Madhye Ganga canal command to provide the

Kharif irrigaetion in the command and to spread the canal water

to recharge ground water,

The main objective of irrigation project is to ', optimise.
use of water and produce the maximum crop without impowershing the
productivity of the la;gi to study the impact of irrigation
water through Madhya Ganga Canal on Madhya Ganga Command. The

+ Waley ¥{fj;éﬁq;’ ©2r o Management Institute (WAML) Okhale,
New Delhi and Water Respurces Development Training Centre, Univer-
sity of Roorkee, Roorkee took a joint Research Project to work on

Lakhaoti Branch canal command.

“la



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,

(1iii) To compute ETo, biomass productivity and dry matter productio

potential of crops in the area.
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CHAPTER - 2
REVIEW OF LITERATURE
2.1 ESTIMATION OF REFERENCE EVAPOTRANSPIRATION :

Thornthwaite (1948) assumed that an exponential rela-

~ tionship ekisted between mean monthly temperature and mean
monthly consumptive usé. 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 develep-
ed for the purpose of rational classification of the broad
¢climate patterns of the world, Suitable coefficient {\“:f;;

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 eguation of energy balance
it is difficult to measure the parameter of sensible heat
transfer from surface to air er from air to surface and also
the measurement of heat flux due to evaporation and condensa-
tion. Approach of Bower. ratio was used to partition the energy
and to calculate the energy available for potential evapotrans-

piration. (Mishra and aAhmed 1990).

Oliver (1961) developed a simple formula for estimating
PET, by corellating average wet bulb depression in °C ana

cyclic (radiation/latitude) factor for a specific latitude.
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Penman (1945) proposed an equation for evaporation from
open water surface based on combination of energy balance and
sink strength envolving various parameters like slope of éat-
uration vapour pressure\ﬁivtemperature curve at mean air tem-
perature, saturation rapour pressure of evaporating surface,
mean air temperasture, net radiation, reflection coefficient of
evaporating surface, Angots: yalue of mean monthly extra terre-
strial .Tadiation, actual and possible hours of bright sunshine,
Stefan Boltzman constant, saturaﬁion 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) inﬁolves 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 dF. (Cu) is defined as the amcunt 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. {

Yo . L EFLNT T
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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 methed of computation ETo is essentially an
adaptation of Makkink formula (1957), this method is suggésted
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 nearky area or from
local sources, The radiation method is more reliable in equa-
torial zonés, small islands, or at high altitudes (Dooranbas
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 20 - 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,



Heat transfer through the sides of the pan, sitting of the pan,
colour of the pan and pan environmentmeasures the differe ce

the result, (Doorenbos and Pruitt, 1977).

Doorenbos and Pruitt (1977) proposed modified Penman

Method for estimating reference crop ET..

3

2.2. AGROCLIMATIC; CLASSIFICATION =

Koppen (1936) divided the world climate into % principal

groups.

(L) Tropical rainy 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 stepge, 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,

. . _ loo P
(Q) defined as Q = (Wem) (W)

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

the mean minimum temperature (q3) in the coldest month and (pjis



the annual reinfall in mm unlike other classification systems'
Emberger's quotkent can not be used by itself to make a

valid climatic map.

The main limitsetion of Kopen's widely used climatic classi
fication is lack of rational basis. for seilecting tempereture en

precipitation values for different climatic zones,

Thornthwaite (1948) 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 theamal
efficiency, It is not mérely 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 shert of the
water need i.e, potential evapotrangpiration (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



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 ¥, is used in monthly water balance
computations. Thornthwaite and Mather (1955) introduced
revised procedures for the assumption of moisture holding

cepacity of a soil depends on its depth, type and structure,

Yet another change made in 1955 in the Thornthwaite's
classification is the climihstionfof weighing fattor for ari-
dity index in the moisture index formula, The revised moisture

index of Thornthwaite and Mather (1955) method is Im = looiﬁg--r

The moisture regions according to this revised classification
are 8 ¢y" . 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 75%
probability for the concerned period to the estimated potential
evapotranspiration Hargreaves (197%) gave the following

moisture deficit classifications.

MAI

0.00 to 0.33 Very deficient

0.34 to 0.67 Moderately deficient
0.68 to 1 Somewhat deficient

1 to 1,33 Adequate,moisture

1,34 Execessive moisture



29 .

Krishnan and Mukhtaf Singh (1968) demarcated soil cli-
matic zones of India by super-imposing the moisture index
(P-PE)/PE x 100) and mean air temperature isopleths on 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 O to+ 50 - Moist

7 * 50 to + 100 Wet

8 > 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°% or 28% Hot

C 20°C to 25°% Mi 1d

D 10°C to 20°C Cold

E 10°C or less Very cold

In order to facilitete agricultural planning in Indig@
the National Gommission on Agriculture, 1976 (NCA 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 montte during the year,
2,3, BIOMASS PRODUCTION POTENTIAL :

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

computation for a standard crop.
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2,4, CROP WATER REQUIREMENT :

Procedure for computing crop water requirement is &s
per FAQ 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, Weter panagement Bivision (1984) is followed,
The computations of ETo,the modified Penman method as des-
cribed in FAQ 24 is adopted. Kc values of crops are as per
FAQ Ifrigation and drainage paper No. 33, yield response to

water with improvement of crop stages for local conditions,

2,5, PRODUCTION POTENTIAL :

FAO irrigstion and drainage paper 33 on Meld Response
to water describes two sellected methods for computation of
production potential different climatic conditions, The
methods enable quantification of production potentiel for
different aress and thereby identify the most suitable sarea
for production of & given crop. Compﬁtation techniques for

two methods are given below 2

(1) An adaptation of the method evaluated by the International
Institute for Land Reclamation and Improvement (Ijmr),
Wageningen, which is the based on earlier work by De Wit
(1965) Bierhuizen Rijtema (1973) Feddes and Kowalic
(1978) see Slabbers(1978).



(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 alfalféfgmmaize, sorghum and wheat,

In the agro-ecological zone method, the methgdology 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 De-Wit
(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 RELATEDy YIELD 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 Drainege Paper No. 33, The
method enable to quantify the actual yield if the actual evapo-

transpiration (ETa) ere known.,

Two methods are described in Irrigation.and Drainage

ﬁaper No. 33 of " FAQ., Concept of soil water depletion fraction

(P) is used in both methods. 1In the first method the ETa is



L
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computed over the irrigation interval, The @ 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 adequagte for meeting full crop water requirementé, 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
METHODOLOGY

3,1, DESCRIPTION OF THE AREA :

Lakhaoti Branch canal is part of Madhya Ganga Canal.
off taking from Madhya Ganga brrage on the riﬁer Ganga in
Muzaffarnagar Distt. of Uttar Pradesh. The Lakhaoti Command
area lies in the three districts, i.e. Bulandshshar, Aligarh
and Gaziabad of Uttar Pradesh, The geographical area of the
command is 210560 ha, The Lakhaoti Command is confined
between latitude 77°45'E to 78°30'E and longitude 27Q4§F N
to 28°445'N, covering & culturable command Area of 1,93000 ha.
in doabs of Kali Nardi and Neem Nadi, as shown in Index Map
(Fig., 1). This area comprises ofe blocks of Bulanashahar
district and small area of Aligarh and Gaziasbad 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-Gengetic alluvial plain, The area is fertileiperennial and
seasonal crops are sown in the area, The main sources of
irrigation are state Tubewells and Prive Tubewells. The
Madhya Ganga Canal has been recently introduced for Kharif |
irrigation onlj, 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,

Idénfii;cat;gngf Study Plots :

To study the crop husbandary practices in Lakhaoti Command,

three Govt, tubewell commands and two canal minors falling under

-l4u
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Madhya Ganga Canal command (MGC) as well as the one

Minor from Upper Ganga G:nal (UGC} ., were selected,

S1. Command Name Villages Fig.No,
No.
(1) Govt.TubewellANo.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, MGC Lakhaoti -5
(v) Mundi Bakapur Minor, MGC Mundi Bakapur 6
(vi) Machakamli Minor, UGC Vehlimpura 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 tubewells and
(iii)One plot irrigated by Govt, and Private tubewells of

water,

The plots were numberd according to the sources of
irrigation availability; €.9. 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 NO. 43JB
IN MANAKPUR VILLAGE OF BULANDSHAHAR BLOCK
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COMMAND AREA MAP OF STATE TUBEWELL NO. 84 KB
IN CHARORA VILLAGE OF .LAKHAOTI BLOCK -
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COMMAND AREA MAP OF STATE TUBEWELL NO.45KB
IN PIPALA VILLAGE OF LAKHAOTI BLOCK
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Table - 1

AGRICULTURAL STATISTICS OF TUBEWELLS AND MINORS IN LAKHAQOTI

COMMANDS (1989-1990)
(Area in Hectares)

Commands
Tubewell Command (Government) Canal Commands
Crops 43 38 84 KB 45 KB Machakaull Lakhaoti Mundiba-
Village: Village village: Minor UGC Minor kapur
Manak pur Charaura pipla Vill. MGC: Minor MGQ
Mus taf abad Vehlimpura Village Vill,Mund
& Bhawsi Lakhaoti bekabpur
1 2 3 4 o) 6 7
(A)Kharif ,
Pulses 2,02 7.33 1,04 4,27 8,34 7,52
Jowar &
Bajara 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.%6 13,15 12.08 14,22
Paddy: - - - 3.47 2,79 3.45
Total 41 .19 26,21 7.91 60.12 5 .26 58.35
(B) RABI |
Pulses 0.51 3.27 - 4,37 1,29 3.65
Wheat 21,55 15,85 .09 22,03 27.72 22,52
Oats &
Berseem 3.33 1.84 0.46 8,52 6.09 7.24
0il seeds 4,15 1,25 - 7.87 7.10 8.46
Potato 1,22 0.91 - 3.46 2,20 3.97
Vegetables 2,22  0.52 - 5.39 3.83 2,81

Total 32,98 23,64 6.5 52.14 48,23 48,65




=2

Contd/Table 1

1 2 3 4 5 6 7
Gross Comma~ 50.35  57.77 12.03 107.28 70.40  75.20
nds Area A
Cult |
catural 4316 s4.48 9.61 68.82 63,36  64.26
Area
Irrigable
Gommand 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 tubewell No. 43JB command
receiving water from Govt. as well as private tubewells

both similar bracketed notations wused to express Govt. Tube-
well watered, Frivate 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 M3 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 huskandry
studies namely maize, Sorghum (Fodder), Pigeon,Pea (Arhar)

and Sugarcane,

3.2, AGRO-CLIMATIC DATA COLLEGTION :

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 wvitality, 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 climalological 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,

Data 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 REFERENGE EVAPOFRANSPIRATION :

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; coﬁplgféryshading 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
ﬁﬁi:FAQ;24 was adopted, With mean monthly values of tempe-

rature ( T inOC), relative humidyt (RH in %), total wind-run



- 27 =

Table - 2

Mean Monthly Climatological Data of Delhi Station Latitude
28%38'N, Latitude 77°10' Altitude 216 M ASL (754 Dependable

Values Since 1979 to 1989)

Months Rainfall Pan Evaporation RH Temperature Sunshine AWind
(mm) { mm) mean o hour s speed
A - km/hr,
Total Daily Max, Min,
January 18,20 55,80 1.80 79  20.0  5.40 6.96  3.36
Feb, 7.40 127,80 4.8 73 27,10 9.00" 7.50  5.17
March 10.80 180,00 5.8l 68  27.10 12.30 7.50  5.29
April 8.80 210.50  7.02  56.30 34,30 17.60 8.60  4.20
May . 7.40 25,50  8.27 45 35,30 21.,908.80 3,70
June 24,00 234,00 7.80 56  38.80 25.G0 9.00  5.79
July 123,40 145,70 4,70 75 34,20 25,70 5.55 = 5.56
Aug. 86.50 120.60 3.89 82 33,40 25.30 5.4  3.44
Sept 33.40 108,50  3.62  65.7 33.60 21,76 7.70  2.90
Oct. 0.00 68,90 2,22 65 32,80 16,70 8.40  2.00
Nov. 0.10 87.00 2.0 62 26,10 10.10 7.5¢ 1.20
Dec, 3,20 73.60 2,37 62 22,60 6.50 7.20  2.62
Total 323,20  1669.40




(U in Km./day at 2 m height) and actual sunshine duration
(n in hour/day or radiation (8. or Rn equivalent evaporation in
mm/day). Reference evapotransparation (ETo) representing the

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

ETo = CL W.R + (1 -W. f (U). (e, - ed)j

Where,

ETo = reference crop evapotranspiration in mm/day

1] = temperature related weighting factor
Rn = net radiation in equivalent evaporation in
mm/d ay,

f(u) = Wind-related function
(e_-e,)= difference between the saturation vapour
a d
pressure at mean air temperature and the mean actual

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

C = adjustment factor to compedsate 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& 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 < »”;_ﬂ'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 spcil 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 kiﬁd of soil developed,

The origin of soil of Lakhaoti Command is transported alluvial
s0il. The assessment of physical and chemical characteristics
of soil was done for irrigability amd 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),

soll Survey Investigation for Irrigation, IS - 10317 - 1982,
Guide for evalwation of soil properties relevent 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®,



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 éontent) or poor drainage.

For exploration of soil depth, ssmpling by boring
with hand auger s done, The soil depth in all the six profiles
was more than 2,00 m deep, Within this depth no hard pan or

impermeable horizon was noticed.

3.4.3. Organic Matter Gontent :

For determination of ‘organic matter 10 gram of even dry
soil samples were taken.,Thesé 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/cmB. 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 Analysis and Textural Classification:
(Hydrometric Analysis):

Particle Size Analysis_ :

Particle - size analysis requires the determination of
the percent of primary particles (sand, silt and ¢lay) a soil
contain, In the original condition, as sampled moét soils have
structure, they are stabilised in to aggregates (secondary
particles}, These secondary particles must be disperséd (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 stabili' .zing agent in
top soil, the first step is to renbve it by exidation using
either hydrogen peroxide or sodium hypochlorite (lauhdary
blench), In this analysis this step is omitte@j;to simplify
the procedure, Chemical dispersion is obtained by using
3.3 gram/litre sodium hexametaphosphate solution, which causes
a repulsive force to <arise among the aggreaged clay particles.
Brakdown of the aggregate is assisted by mechanical agitation
of someJMﬂ@§after which therepulsive forcegjis 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) wéé 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%
or subtract 0.36 g/l for each degree below 20°%C.

- % sand + % silt + % clay = 10O

corrected 40 sec.Reading x 100
Dry sample weight.

- % silt + % clay =

corrected 2-hr. _ reading x 100

- % clay = Dry sample weight
- % Silt = ( %, silt + % Glay) - % 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 barticles 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 millimetérs 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 percentsage of
soil on ovendry basis when it has been completely saturated
and downward movement of excess water has practically cessed,
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 capglary rise,
Over the layor on which the field capacity was to be determined,

A bund on an area of about 2.50 sg.m. on all four}sides was
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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 Moisture Retention Characteristics of

Soil in Laboratory by Pressure Plate Apparatus :

In agricultural opeeations; 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, ¥ of -~ 15 bars, upper limit field capacity -
(F.C.) at which wg 15 = 1/3 bar. A composite soil sample is
prepared from all 6 layers of 30 cm depth, Soil moisture
retention at 15,00 bars etc, were estimated by pressure plate
apparatus using plates for correspondiné 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 unfiltration experiments were conducted in the

command by using double ring unfiltrometer, In double ring



infiltrometer 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 functionai relation-
ship in the following form is developed (Ké&iakov Model). |
b

I= St

Where,

I cumulative unfiltration in mm

]

t cumulative unfiltration time in minutes

"

and a, b are the characteristic constants. .

T e

s -
e

'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,Determination of Hydraulic Conductivity By{Test Pit Method}:

A circuler 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 :

- 1440 Q - manual (1978)
K= &35 (LUSBR Drainage
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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 (m3/min.)
D = Depth of water maintained (metres) and
C = Conductivity coefficien%réiven in the reference:

book, for different ratios of D/a.

Hydraulic conductivity in three tubewell commands and
three canal commands of the study erea have been carried out
for 0-30 cm depth 30-60 cm depth and 60 to 150 cm depth for

convenience,

3.4.11,Chemical Characteristics :

3.4.11,1, Soil Reaction (pH):

The degree of acidity or alkalinity of a soil is usually
expressed as gH value which is defined as the negative logari-
thm of hydrogen ion activity. This definition can be represen-

ted by the equation -

o= - logyq a4+

in which ay is the activity or effective concentration
of hydrogen ions ( H+) in the soil suspension, The pH meter

v ) . .
was used to measure the pH in l:1 soil water extract,



3.4,11,2, Electrical Conductivity (EC) :

It is the receprocal of the electrical resistivity.
Quantitatively the electrical resistivity.isithe resistance in
Ohms of a conductor, metapigor‘j“fmﬂéétéo;ﬁg)whiCh is one cm
long hés a cross-sectional area of 1 sq;ém. 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 availsble 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.l}. 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. AGROCLIMATIC CLASSIFICATION :

3.5.1, Agroclimatic classificetion is the identification of the
area with regard to normal weather conditions round the year.
Evaluation of moisture availability Index (MAI) is the basis
prominantly sUed” by xeaseschens | Je.ameker o . agroclimatic

classifications -



Where,

3 .5'2 .

ot BB
el ] )= - -
n\i T e B
T~ T e =T

MAT = ( gﬁ'ﬁr‘—&g‘l ) x 100 = (Thorthwaite & Mathur 1955)

PET = 1,60 Ly (—2-1- )2 Gm/month (Thonthwait,1948)

P = 79 probability of occurrence of rain in~cm,
PET = Potential evapotranspiration in cm/month

Conversion of actual sunshine duration in to 12

)
n

hourly sunshine days = SNA/12

SNA= Actusl sunshine hours in a month,

T = mean monthly air temperature °C),
12
I = Heat index = 2% i
1
. T_ \l.514
1 - ( 5 )
a = 67.5 x 1078 13- 77.1 x 107° 1? + 17,92 x 10‘3

I + 0.49239

Thornthwaite and Mathers (19%5) Agro-Climatic Classification

Thornthwaite (1948) classified the agroclimate on the

basis of MAI and average monthly temperature during the year as

under -



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

Poler When all 12 months record an average
temperature between O - 10°C,

Boreal When the average monthly temperature goes
above 10°C for 1 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 10°G for 6 to 9 months.

Sub tropical When a8ll 12 months record average monthly

temperature above 10°¢,

Tropical When all 12 months record average monthly
temperature above l7OC.
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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“ciimate, 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 problematﬁﬁ 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 cropi.epoten-
tial biomass productivity, the gress dry matter production of
standard crop is calculated with the maximum active incomming
shortwave radiation (Rse in cal/cmz/dav).and,gross dry matter
production on overcast (yo) in( kg/ ha/day) and clear day

(y.) in (kg/ha./day) for standard crop at a specific location.
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To calculate Gross Dry Matter (GDM) production of @ standard
crop (Yo) applying the De wit (1965) concept the following

relation was used,

YO=F.YO*(1~F)Yc..
Where,
YO = Gross dry matter production of a stendard crop,
kg/ha/day. |
F = Fraction of the day time the sky is clouded, fraction

on F = (Rse-0.5 &s)/0.8 Bse, where Rse is the maximum
incomming shortwave radiation on clear day in
cal/cmz/day,

Rs = Actual measured incomming shortwave radiation in
cal/cmz/day. Rs can also be measured from measured

sunshine duration data (n) in hours/day.

Gross dry matter production rate of standard crop

~
1]

for a given location on a completely over-cast

day, kg/ha./day.

Yo = Gross dry matter production rate of standard crop for
| a given location on a clear (cloudless) day, kg/ha./
day,
FAO irrigation and drainagempaper &é}33 "Yield Response to
Water™ guide lines an followed for computation of bioméss,pro-
duction of standard crop. In calculating the values of Rse,

Yo and y_, the latitude of Bulandshshar district is taken,



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 coﬁditions 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
éellected 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

Ag =

ET(crop) = KC. ETo

K, 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,

Grop 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,
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3.8. CROP PRODUCTION POTENTIAL :

3.8.1.The relationships encountered between crop, climate, water
and soil‘mQ 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 managable 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

cfop 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 (Y ) 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 Yy, are temperature,

radiation and length of the total growing season in addition to



specific temperature and day length requirement fe; the crop
deQelopment. 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 radistion, crops differ in
their response to how much of the total radiation received can

be converted into growth and yield,

3.8.3. 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 (Ym) 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 (Ym) in kg/ha/hr, for groups of crop is read from
the table given in FAQ 33, "Yield Response to Water"™ and
De Wit is (1965) concept is applied, the values of Yo and

y& are adjusted for different crop groups as per following



(1)

¥ e 452

When y_ = 20 kg/ha/hr.

Y =F (0.8+0.0ly )y + (1-F)(0.5¢0.025y )y,

kg/ha/day

(ii) When Yo 20 kg./ha/hr,

(b)

»

(c)

Y, =F (0.50 + 0.025 y ) y_+ (1-F)(0.05 y ) vy, kg/ha/day

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 5% of the rate
during the maximum growth. Also for the standard crop an
active leaf area of 5 times the ground surface is assumed
(LAI = %5 ), When leaf area is smaller a correction

must be applied; when greater than 5 the effect is small,
Correction factors are given in FAQO 33, The leaf area

per square metre is observed for crops in all 48

plots. The observations are appended with the volume,
Correction for Net Dry Matter Production :-

To maintain dry matter production, energy is required by

the plant for the within plant growth processess, only



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. > 20q3) 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 wunder irrigation. FAO

33 table 7 is used for sellecting the appropriate harvest
factor. Since the observations ere made for total dry
matter production hence harvest factor as one is taken for

all the crops under study.

3.8.4,In 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 y, > 20 kg/ha/hr,
= 3 ] e
Yo = @L.cN. ¢H.G [,1.:,(0'8 +0.0ly )y +
(1-F)(0.50 + 0.025 y ) yé] , kg/ha/period
(ii) When Yo < 20 kg/ha/hour.

Yp = ©L.,cN. cH,G [ F (0.5 + 0.025y ) y_+

(L-F) (0.05 ym) yc] , kg/ha/period.



Where,

©L = Correction crop development and leaf area

(Table 6, FAO 33).

CN = Correction for dry matter production 0.60 for cool
and 0.50 for warm conditions.
CH = Correction for harvested index(taken as 1.00)

G = Total growing period, days,

g

Fraction of the day time the sky is clouded

Yo = Maximum leaf gross dry matter production rate of crop
for a given climates kg/ha/day (Table 5, FAO 33),
Yo = Gross dry matter production rate of a standard crop

for given location on clear (cloudless) day, kg/ha/day,
(Table 3, FAO 33).

3.9. CROP HUSBANDRY SURVEY :

3.9.1, Crop husbandry is the practice of growing gropS_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 theré 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, plenting, harvesting and storage

etc,
i was c,or\cﬂud'a(

A crop husbandry survey, to understand how a farmer grows
the crop, and managefﬁn 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 lected 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 observatioen

were recorded are given in Table below :

Proforma for Crop Husbandry Survey
P’YO%?\’WN a kor C 'rop \.m{)faqnd e Ly oy

S1.No. Particulars of Obcervations

1, Field Preparation (a) Plughing
(b) Harrowing
(c) Planking
(d) Levelling

2, Sowing (a) Variety

(b) Seed rate/trestment
(kg/ha)

(c) Spacing

(d) Sowing depth/Method
FYm

e CoNtd e me
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S1.No. Particulars of Observations

3, Fertilizer Application (a) Basal(kg)ha i
(b) Top dressing (kg.ha)
(¢) spray (kg/ha)

4, Plant Protection Type of problem
(a) Incorporation(Kg/ha)
(b) Dusting(Kg./ha)
(c) Spray kg/ha)

5. Irrigation (a) Method
(b) Quantity applied(mm)
(c) Runoff (mm)

6. Interculture (a) Mannual (hoeing)
No. of units used : (1) Hoeing

(b) Bullockdrawn(ii)Haro-
wing
(i)Hoeing
(c) Tractor drawdii)Harro-
wing
7. Harvesting No,of unit (a) Manual
(b)Mechanical Bullock
Tractor
8. Transport of Produce (a) Manual
(b) Mechanical

g. Threshing (a) Manual
- (b) Mechanical
10. VYield/Hectares (a) Grain (quintals)

(b) Straw (quintals)
11, Others
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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 & 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 speciés“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. 1In general, crops are more |
sensitive to water deficit during emergence, flowering and
early yield formation than they are during early (vegetative,
after establishment) and 7 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 (y;) approaches

maximum yield ( y_).

3.10.,2, The response of yield to water supply is quantified through
the yield response factor_(Ky) which relates relative yield
dedrease ( 1 - Y,/Y_ ) to relative evapotranspiration deficit

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

2L5 & &)
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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 (0O), vegebstive

(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

a___ ) = ETa
(1--5 ) Ky(l"ETm ).
m
Where,
Ya = actual harvested yield
Ym = maximum harvested yieid
KY = yield response factor

ETa= Actual evapotranspiration

ETm= maximum evapotranspiration.

The value of Ky for different crqps,is,based_ﬁn theevalua-
tion of numerous research results which cover a vide range of
growing conditions. Table 24 of FAO 33 is used for adopting the
values of Ky for different growth periods of crop while asseSsiné
the water related yield. Methodology for evaluating (ETa) is

being given below.
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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 evapoteans-
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 soil water can be defined as the fraction (P)
to which the total availéble soil water can,be‘depleted without
causing ETa to become less than ETm. The magnitude of ETa can

be - Squantified for periods between two irrigation or rains,

Total available soil water (SA&) 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.C, 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_increasinglyﬂsmaller than ETm until next irrigation or
heavy rain. When ETa< ETm, the magnitude if ETa will

depend on the remaining available soil water ( l-p). Sa.D. 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.D). Applying
an adoptation of the formulation by Rijtema and Aboukhaled (1975)
given in Appendix I (FAO 33), actual evapotranspiration ETa is

given by equation -

_ Ssa.D | ~ETm.t p
ETa = =¢ Y_l' (1-p ) e "M555an * l-p]

Where,
Sa.D = total available soil water over the root depth,
ETm = maximum evapotranspiration
t = time in days
P = fraction of total available soilt water.

Regarding working out the value of Sa, the soil test
results are available for field capacity and permanent wilting
point moisture percentages, VIrrigation 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



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,
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CHAPTER - IV

RESULTS AND DISCUSSION

4,1, REFERENCE EVAPOTRANSPIRATION :

Average daily reference crop evapotranspiration computed
by modified Penman Method, Radiatiqn 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, Varisbility recorded in the computed
values could be ascribed to the fact that input parameters

used in the computation are variable in nature,

4,2, AGRCCLIMATIC CLASSIFICATION & SOIL IRRIGABILITY ANR
LAND: IRRIGABILITY CLASSIFICATIONS : '

*

4,2,1,.Thornthwadte and Mather 'Y19%5) Classification :

Potential evapotranspiration (PET) by Thornthwaite
method is 1456.36 mm vide table 3, The annual 754 dependable

rainfall (P) of Delhi station recorded is 323,20 mm.
; | .
Hence MI = (_ﬁi—f-—- -1 )xlOQ‘

(323.20 -1 ) x 100 = - 77.80
1456 ,36

o
w
!
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Table 3

Reference Crop Evapotranspirstion (ETo) Computations

( ETo in mm/d ay)

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 (ML) 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 10°C 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,

4,2,3,8ingh and Krishnan Glassification :

From climatologicel data the known annuel rainfall is
323,20 mm and the total annual pan evaporation is 1668,40 mm,

Hence moisture availability Index {(MAI) is given by :

_, 323.20 - 1669.40 -
MAI = ( AEWT ) x 100 = -80.63

= -80,

Since the MAL 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 :z (Krishnan. A 1980),

Since rainfall of the regioniswithin 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-l.
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be
With above classifications the region couldjclassified

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

4,2.,8,50il1 Irrigability and Land Drainability Classifications:

4,2.5,1, Soils Physical Propertion Assessment :

(A) Bulk density : Bulk density determinetions insitu
by core cutting method from 6 situ in commands are given in

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

(B) _Partical Size Analysis 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,
(Refef Annexure - 2), The soil textural class.. was found be

sandy loam.

(C) Field Capacity by Ponding 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 Wilting Point by Pressure
Plate Test:

The éverage field capscity (FC) 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)

Presss - % Moisture Retained in Profile Depths of

ure in 7 - - - - S
Fre- ‘0-30 30-60  60-90  90-120 120-150 150180
PSSULE o CM CM CM CM CM
plate

(bar)

O  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 15,621  17.196
5.0 17.163  16.277 14,292 15,523 14,214 14,512
8.0 13.446 12,399 9,994 ..10.408 10.660  10.882
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)
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Table - 5

Best Fit Equatlons of Soil Retention Characteristics
in Lakhaoti Command

Soil Best fit equation for Moisture retained(M)% And Applied
Profile pressure
Depth (P) in Bar and Gorrelation Coefficient r
(cm) For
Linear Logarithmic  Exponentail Power
030 M=24.06-1.22 P M=10.205-1.621nP m=21.16e70-079F 17 43gp=0-97
0.982 0.71 0.988 0.592
P s -
30-60 M=22.987-1,065P Mel7,97-1,44 InP M=24.06e™0+074 M=16.56p=0+ 0647
0.976 0.722 0.983 0.621
P 4/ PR A .
60-00 M=10.34-0.87 P M=15.21-1.131n P M=10,91e~0+08P yoya 0ggpP+ 080
0.975 0.691 0.986 0.599
90-120 M=1B.49-0.837P M=14,55.1,121nP  Mel9,031e™0: O68pM«l3 78p0+03°
) 0.97 0.71 0.985 - 0.67
120-15 M=19.44-0.9P  M=14,785-1.211n P M=19.30e”C+07LP pzp3 6op'O 066
0.984 0.739 0.987 0.629
150-180 M=20.80-1.047P M=15.84-1,321n P M=21,82¢~C 0827PM_14 32p-0.071
0.986 0.683 0.997 © 0.58
Average 21,00-1,15P  16,26-1.311nP 20.919-0-074P 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 awm
given in Table 4. The regression analysis for pressure appli-m%
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'o‘074§ is most suitable in all six cases.

(Ey Infiltration Characteristics :

The general intake characteristics equation of the soil

in command is as found to be =~

I =161 t°08

Where,

I = Cummulative infiltration depthm=)

t = Cumulative infiltration time in minutes,

The details of infiltration experiment and characteristics

equation are given in Amnexure - 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. & and 7,
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MOISTURE RETENTION GURVE
0-30 cm Depth

Linear eq, M = 24,06 - 1,22 P

Log. eq. M = 19,205 - 1.62 AP

Exponential eq. M = 21,16 o009 P
' Power eq, M = 17,4383 p=0.07

M = Moisture %, P = Pressure (Bar).

1

(Fig, 8 A)
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MOISTURE RETENTION CURVE

30-60 cm Depth

Linear eq., . M=22,987 - 1,065 P
Log. eq. M=17,97 -1.44 1n P
Exponential eq. M = 24,06 e=0: 074,
Power eq. M= 16,9 p=0.0647
- M = Moisture %, P = Pressure (Bar)
N (Fig. 8 B)
l
X o
] LOGARITHMIC BEST FIT
7 POWER BEST FIT
. ACTUBL CURVE
. EXPONENTIAL BEST FIT
- LINEAR BEST HIT
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MOISTURE RETENTION CURVE
60-90 cm Depth |

Linear eq, M=19,34 - 0.87 P |

Log. eq. M=1521 -1.,13 InP

Exponential eq, M =19.91 9"0'068 P

Power eqn, M= 14,089 P'O’060

M = Myisture %, P = Pressure (Bar)
]
4 (..Fig. 8 C)
]
i LOGARITHMIC BEST FIT
i POWER BEST FIT
~ ACTUAL CURVE
] EXPOMENTIAL BEST FIT
] | -
- LINEAR BEST FIT
. o
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PRESSURE(bar)
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MOISTURE RETENTION GCURVE
- 90-120 cm Depth

13,49 - 0.837 P

Linear egn. M=
Log. eq, M=14,55 - 1,12 In P
Exponential eq, M = 14,031 ¢~0-068 P
" Power eq, M =13,78 p~0-B3
1 M = Moisture %, P = Precsure (Bsr)
A\ (Fig. 8 D)
N | LOGARITHMIC BEST FIT -
] POWER BEST FIT
7] ACTUAL CURVE
. EXPONENTIAL BEST FIT
] LINEAR BEST FIT
1
‘IIIIIFIII[Illllllll]TIlllflll]lllllllI‘I“]
o) 5 10 15 20

PRESSURE(bar)
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. MOISTURE RETENTION CLRVE

120-1950 cm Uepth

Linesr eqn, M=19,44 -~ 0,9 P'
Log. eq. M= 14,785 - 1,21 In P
9. 4. -0.071 P
Exponential eq, M =19,50 e
24 Power eq. M= 13,60 p~0-000
5 M = Moisture % P = Pressure(Bar)
: (Fig. 8 E)
20
~
G
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> ]
Lu .
= .
Z
8 . LOGARITHMIC BEST FIT
121 POWER BEST FIT
& .
- ]
=
% ’
% 8- CTUAL CURVE
; ] EXPONENTIAL BEST FIT
] LINEAR BEST FIT
4 -
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9 5 10 15 20

PRESSURE(bar)
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MOISTURE RETENTION CURVE

150-180 cm Depth

Linear egn. M= 20,80 --1,047 P
Log. eq. M=15,84 - 1,32 In ¥
' . -0.827P

Exponential eq, M = 21.82 e a0
. Power eq. M= 14,32 p0:0
] M = Moisture %, P = Pressure (Bar)
i (Fig, 8 F)
]
i
-
o
] LOGARITHMIC BEST FIT
] POWER BEST FIT
i ACTUAL CURVE |
] EXPOMENTIAL BEST FIT
7 LINEAR BEST FIT

llll]llll[lllllllll]fllllllll]lllll!lll]

0]

5 10 15 20
PRESSURE(bar) -
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Table - 6

Abstract of Physical Properties of Soil
in Lakhaoti Command

(Average Physical Properties)

Profile Bulk Field Capa- Permanent Garbon Soil
Depth Density city from Wilting Content Texture
( cm) (g/ 3) moisture point %age

9/¢m ) Retention PWP

curve % o

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
00-120 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

(1) Average Hydraulics Conductivity in Rooting Zones

of Soil in Lakhaoti Command

Profile Depth

Name of

Command 0-30 CM 30~-60 CM 60-150 CM
Permeability  Permeability Permeability
m/d ay m/d ay m/d ay

43 JBTW 0.74 0.86 0.%6

84 KBTW 0.77 0.83 0.63

45 KBTW 0.77 . 0.65 0.70

Lakhaoti

Minor 0.70 0.77 0.57

Min,

Mund i . N

Bakapur 0.69 0.64 0.59

Min.

Machakanli

Minor 0.75 1.04 ‘ 0.49

Aver agge 0.74 0.80 0.59

ty in mm/hr
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4,2.5,2, Soils Chemical Properties 3

pH and electrical conductivity of a common representative
sample analysed is given in Table 8, Ceations and anions

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

4.2,5.3. Soil Irrigability and Land Irrigability Glassification:

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 ir . o Given

in table L1, the land is classified, - Lend irrigability ‘and
drainability class - I. (FS : lQSl?éC 1982, Tecdhnical 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 (l979): Soil Survey

Investigations for Irrigation).

4,3, BIOMASS PRODWICTION 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 ... 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) 4 EC (mmhos/cm),

0-30 : 7.90 1.34

30-60 7.80 1.42

60-00 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
Gomplex 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 % 22,7 23,7 23,0 22,80
oH 8.0 7.90 7.80 7.80
ECe mmhos/cm 1.37 1.42 1.57 2,20
Cattm.eq/100 g. 25.65  26.75 25,50 24,35
Mgt ® 16.20 15,75  15.22 15.23
Na' - 24,56 24,75 25,28 26,76
Kt " 5.25 5,38 5,49 5,25
Co3~ " 0.42 0.35 0.32 0.28
Ho3~™ " 0.87 0.85 0.78 0.72
c1™ g 1,08 . 1,82 1,75 1,72
S04~ ™ 1.96 1,98 2.05 2.12

Composition of Exchangable complex

CEC meq/100g 11.28  11.76 12.32 13,12
Ga't w 5,12 5.28 5,37 5.75
ugtt o 3,73 3,82 3.95 4,02
Na® " 1.31 1.48 1.75 1,92
k¥, " 1.12 1.18 1.25 1.43
ESP 11.60  12.%9 14.20 14,63
EPP o '9.90 '10.08 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

On the basis of above inferences the
soil is classified in irrigability Class A

S1.No., Analysis of Soil Properties Irrigable
soil
classification

(i)  Effective soil depth usefull to crop

20000 mm > 900 mm A

(ii) Texture of surface 30 cm - Sandy loam

(Table 6) A
(iii) Soil permeablllty 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

(FC-PWP) x BD x RD = (21 60—7 53)

—~T55- ‘ oG x 1.54x90

= 19,50 cm i.e, 195 mm > 120 mm

(v) Coarse fragments cobblesand stones more

than 75 mm - NIL A
(vi) Gravel and Kankar more than 25 upto 75 mm

Annexure - 2 max. gravel 1,62% - 156 A
(vii) Selinity EC x 103 in saturation extract

1.34 mmhos to 1.98 mmhos < 4.00 mmhos A
(ix) Salt effected(visual percent of area

af fected -~ 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
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Table - 11

Assessment of Land Irrigability Class

Sl1.No. Land Characteristics

Irrigable
land class

Soil Irrigability Class - A

Topogr aphy

Slope 0.037%6 less than 1.00%

Surface greding : No restriction'f;x

Drainage

Outlets - Informal suitable outlets
~available

Surface - Less than 0.50msurface,
drain required per acre

Sub-surface, No sub-surface drainage
needed

Diepth of water table - 15m>» 5 metres

Class I

Class 1

Class I
Class I

Class Ij
Class I




GE'8TT ‘ey/3 .o> Tenuue obeuasay

8v° €S ¢TLT O Q6" LLZ Py Gel ¥° 88T 60%6ZE I2qusde(g
vG*98¢ 8TET"O ¥8°90¢ 08*26T $9°81¢ LT T6E ISqUanON
¥9° gce TAYALE 36°09¢ 9€°G8T 88°9LC 1965y I9Qq0320
Ly veEeE §26€°0 80°0Tv 09° .12 v8°9€E  L6°T9v "3deg
LG ZveE y0€S°0 OF Al ¥8°2v2 ce'v8e  0OG*ehvy 1snbny
60° €9€ GEZG' 0 Z1'08Y 9G°9Ge 80' 60V  vG'GLY Atnp
€T vLE Gzgé6v° 0 $9°G8Yy vZ° 662 82°'v1v 60" 200G sunf.
i 8Z°'G6€ €60¢°0 v2° 09y Cz° 062 v0* 66  29°009 Rey
0 €G*2LE €9TE"0 ze LEY 8v*ZET 26'v9e  9T°G¥S 1Tady
! TAARE A ¥982°0 2% °88¢ C¥* 202 vy 80E  vGGLY yosIrew
z26°00¢ c822°0 60" 6€€ CO°2LT §9°2s2 00" €Ty AIeangag
17°692 .. 66970 = . 81 682 8z zvT 8z°00z 1G*Lye Azenuer
7 ——g | G 7 € Z 1
Aep/ey/By “A Jey/by A Aep Aep Kep/ 7uo
Aep xeald 3sed Jaao /_wo/1eqn
uo U0T1e907] pajaldwoo  ady Aep comwmwvwm
Aep/ey/by uan1b I03 doxo ayy 03y doOId gesTo uo” T INoa Syjuow
5 dox sw o IR 30 BIRSR 30 LOLNIET ool
ﬁmmm”wwwowawmmwwwm /(s go-asy) = 7 7j0ad dsqjew-poid Ie33ew butwwonEy  wwooux
-t “A1p $501D J uoT3oeIg Axp mwmwm AIp ss0IH) @aT3de*Xew Tenioy
(Nivz,82

apniTieT(Ieyeyspueng UOT}R3IS 8IUS IS oY) puewinon
Tj0eydeT UT [eTjUajoq UOTIONpoId Ssewolg ATYluow

Z1 819el



- 76 =

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 pfoduction. 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 LAKHAOTI 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' rrecorded 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 533-00 483,12
10 July 565,77 451,30

(ABstracted from Annexure 8(a) to 8(d)

Table - 15

Gross Irrigation Requirement and ETcrop of Sorghum with

Different Sowing Dsates 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,

Sorghum (Fodder): Computation of crop water require-
ment four different sowing dates an given in Annexure-Q,
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 1% and_Pigure 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 fact

of effective reinfall contribution in the later sown crop

L
and harvesting of crop by the end of rainy season,

Pigeon - Pea (Arhar) :

Pigeon-Pea is long duration and draught resistant crop.
In Lakhaoti command this crop is sown in early mensoon
months so that harvesting in December to January may be
possible to take the next crop. Crop water require.'.

ments with varrying sowing dates an given in Annexure-l0.

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 Tzble 16 and

Fig. 11).

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 end ETcrop of -, 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 10O(a) to lo(d)

TABLE - 17

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

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

15 December 1950,92 1369,05

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 1late date, Fig. 12, It is
distinctly seen that upto February sowing, the GIR demand
is high., After Februery sowing the crop Water require-
ment records a steep decline in GIR and ETc upto lOth
March, Lowest ETc and GIR an recorded in the crop sown
on 20th April,

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 . .7isoil 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 13- , The abstract of computed
and harvested dry matter production in given in Tasble 18.
The ultimate dry matter production is  ghown
with varyihg sowing date in Table 1¢. Results shows that
there is substantial decrease in dry matter production in
delayed sowing of crop. The computed dry matter
production and harvested dyy matter production is shown
in Fig., 13, The crop sown on Maizes irrigated with
private tubewell recorded highest DM production as 1235
g/m%}whereés crop sown in July 1O and irrigated with
Govt, “tubewell recorded, lowest yield as 502 g/mz, 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) Sorghum ;-

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/cn?.
Table 21 is prepared by scrutinisihg the maximum harvested
yield in the range of different sowing dates. The data
presented graphically on Fig. 14 shows that the ,gap
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 | Sel ected Computed Dry Matter Dry Matter
Date ptPlot  of Production Potential Production
upto Max,Yield  at Lost Observation at Last
g/m* Observation
2
g/m
20,5.91 437JB(2) = 1256,17 1235
10.6.91 Mundi Baka- 843,85 740
: pur Minor
25,6.91 Lakhaoti
Minor 837,263 735
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 g?sengger‘
upto - Max.Yield  Matter Production Y ,

P Production

L . 2

g/m g/m
30.5.91 84 KB(2) 1642 ,5904 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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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.

Sugarcane :

The dry matter production potential of sugarcene is com-
puted by the Agro-ecclogical 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 2?, A comperative bar graph is prepared
Fig- 1)

with these values.,, No substantiel variation between

computed and observed dry matter production is found.

The maximum crop production for standard cropping
conditions as per FAQ 33 (1979) is 110-15%0 t/ha. 1.%.
1100-1500 gram/mz. The maximum dry matter production
observed to nearly at harvesting stages crops_recorded
5287 g/m2 in plot No. 43 JB(2) 3486,gm/m2 in Mundi Minor-l
.ﬁand 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 FPea with
e
Varrying Sowing Dates in Lakhaoti Command

Sowing Date Plot No. of Computed | Observed

upto Maximum dry dry matter Bry matter
%zgﬁer Produc-Proguctlon Proguction

g/m g/m

15 May Mundi - 833.042 745,00
Bakapur~1 ‘

30 May | 43 JB(3) 416,28 374,00

10 June 84 KB(1l) 439,747 ' 402,00

15 June Lakhaoti-

Minor 571,232 464,00
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TABLE - 25

Maximum Dry Matter Production Levels of 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- tiog Proguction
duttion g/m g/m

25 Dec.1990 43 JB(2) 5330,158 5287

25 Feb, 1991 43 JB (3) 4370.031 4304

25 March,9l Mach, 3502,18 3466
Minor

20 April,9l 84 KB (1) 2017.829 2865

(Abstracted from Table 24)
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4,6, CROP HUSBANDRY PRACTICES 3

The abstract of partial crop management cost is given in
Table 26 , These Figures shows 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,199l are abstracted and,given,in
Table26(aito 26(a) 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 mucﬁ 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 (3) was-OT. 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 YIEID CONSTRAINT ANALYSIS :

With the observed data of irrigation application
rainfall data of Buléndshahar (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 26

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

Crops
Plot No.
Maize Sorghum Pigeon-Pea Sugarcane
(Fodder) (Arhar)
TUBEWELL
COMVIANDS
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 KB(2) 2877 1550 1827 6071
84 KB(3) 2128 850 919 5983
45 KB(1l) 3223 680 1790 4769
45 KB(2) 3946 645 1344 6707
45 KB(3) 3208 1083 1818 7868
CANAL COMMANDS '
Machakanli
Mi-1 3435 773 1603 6586
Lakhaoti ' '
Mi-1 < 4510 1592 1445 -
wandi 3229 0L 1794 7483
Mund i . '
Mi=2 - - . - 5011
Average 3322/~ 947/~ 1533 /- 6296 /-

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

e T

)

A Grop Husbandry Study in Lakhaoti Gommand = (Crop Maize )

(Bata for per Hectare Units of Land)

s

Table contd/-mmeaacaas

Particulars .~ ‘ .
Plot No. T 7 43 J81 43 JB2 43 JB3 - 84 KBl 84KB2 8aKs2 -
Sajara No 82 91 332 13 399
Aevs (Hs) 0.40 0.20 0.33 © 0.28 0.30 0.20
Owner Sri Rajpal Singh Sh.Ratan Singh  Sh.Jagge Singh Sri.K.Singh Sri Buli Singh Sh,Dherz Singh
Village Manak pur Manak pur Manak pur Charvaura Mus-Charaura Bhawasi
' tafabad Mustafeabad
Source oflrrigation Govi.TW No.43JB  Qwn Ty Govt.TW No .43 Govt.TW¥ No. Own TW Hvt.TY 34 KBe
’ JR+Pvt TW 84 KB ' v Put T
Behaviour Crop Rotation Maize/Lahi/wheat Maize+Blackqram/ Maize+qgreen- Maize/Lani/ Scr;}:umMung./
o wheat gram/foats 0ats wheat C
"Qty. ] Qty. Cost Qty. Cost  Qty. Cost Qty, Cost Qty, Cost Qty Cost
] P B . PO . TR P P %,
1 -2 3 3 5 6 A - W 10 I ) RS ¢ et & o
Fleld  Ploughing 2 By 3% 3(By 450 3 by  .%45 4 714 5 Bulloks 470 4 By £00/-
. . tractor ' local bullocks
Harrowing 1 Tractor 1 1 1 1
“Planking 2 2 2 2 3 2
Levelling - - - - - Ay
Sowing Variety Local Local Local Local Local Lscal
Seed rate (kg/ha) 12,50  88/- 12.50 38 15 90/- 15 90/- 17 102/~ 10 60/-
Spacings/plent 10 11 9 . 10 s S
density/m : -
Sowing Depth(cm) 4-% 4-5 4.5 4-5 . 1-5 ) 4-5
Sowing Method Broad-cast. Broed_cast. Broal cast, Brosd-cast. = Baord-cast, 2road.cast,
Fertili- (a)BASAL FYM(Qty .- - - 00 340/ - -
2er
“apclicatinn Urea - 50 125/~ - - 100 2%0/- =0 125/- 125 313/~
(per/ha) DAP - - - - - - - - - - -
(b)To Cressing
Urea 62.50 156 - - 12n 3Co 107 230 30 7% - -
DAP - - - - - - - - - - - -
{c) Spray - - - - - - - - - - - "
Plant Protection y )
Type of Problem Weed growth weed teed Heed Yeed Yeed
’ growth 3rowth growth growth arowth
(3) Incorpora-
tion(kg/ha) - - - - - - - - - - - -
(b) Disting(kg/ha)- - - - - - - - - - - -
(c) Spray(kg/ns) - - - - - - - - - - - -
Irrigation ' V
(a) Method Basin Basin Basin Basin Basin Basin
flooding flanding flooding flooding flooding flooding
{b) wuantity 300 270 250 450 75 2 l
applying(mm) , o 30 104} 200 560 30 175
* (¢) Runofrf (mm) = - - - - - - - - - -
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TABLE ~ 26 la)

A CROP HUSBANDRY STUDY IN LAKHAOTI COMAWND
CROP 1 Mal2E " {pata for per Hectars Units of Land)
S.No. Particulars ]
1. Plot No. 45 181 45 KB2, 45 K83 Mach. M-1 Lakhaoti Mi-1 Mindi Mi-1 }
2. Sajara No.’ 560 561 554 ’ 354 74 82
3. Arsa (Ha) 0.31 0.74 0.31 . 0.40 0.26 Ha 0.65
4. _ Owner Smt.Rakam Xaur Sh.Mcradhaj Shri Ramwir Sh.prem Singh Sh.pal Singh Sh.Harpal 3ingh
5. village pipala #iagka pEARIY vehlimpura mindk Bakapur  Mindi Bakapur
i
- Source of Irri~  Gove,rai. own T.9.  Govt. T.d. canal T.W.+ Canal T.4. + Canal
gation No. 45 K8 . NO.45K3+Pvt. :
) Tud. . :
7. praviour Crop MalzerArhar/ Maize/Rai/ Madzstarhar/ Maiza/Lahi/ Malze/Potato/  MalzetMing-Ral-
Rotation wheat sheat Whaeit Whaat wWhalt whelt
QLY. Cost  Qty. Cost Qty. Cost ~ Qty. Cost aty. Cost JEY - Cost
_ E'R Rse RS e Rss 7. RSe
9. Pii;;:a- :;g?g:ﬁg i By 390/~ i By 670/~ : By 625/~ i By 400/~ : By 615/~ i By 446
tion Planking 2 Bull- 4 Pull 7 Trac- jtrac- ; Bull- ! uli-
Levelling = ock . ocx _ tor L tor _ ock _ ock
9. Sowing Varisty " focal Local Local Local Local Local
Seed rate 10 60/- 12 84/~ 13 78/~ 15 105/~ 15 105/~ 12.50 88/~
(K3/ha) . ) .
Spacings/ 10 - 45 cm.¥R 10 9 8 8
Plant density per Sg.m. 15 cm P/P
Sowing depth = B
dcas.. {(em) - <. . 4-5 Sl : : 1
V‘zigg €255 owing sy Dibbing ass a’s 35 3-5
. method .
10, Fertill- ‘)B.\SAL_. FYM 64 560/- 200 1750/- - - 130 1140/~ 260 570/~ 80 700/~
zer app- {qunts9
lication yrey - - 125 3131/~ 80 200/- 50 125 150/~ 80/~  200/-
(9 per/ha DAP = - 62.50 224/- - - - - - - - -
' b)Top Ursa 75 188/~ = - 30 200/- - - 60 150 80 - 200
Dress-
ing DAP = - - - - - - - - - -
c)Spray - - - - - - - - - - - - }
11. Plant Type of Weed growth Weed growth nead growth Waed growth Waeed growth . Weed growth
Protec- Problem
tion a) Incorpora-
tion (iy/ha) =~ - - - - - - - - - - -
b)pusting _
(Wh‘) - - - - - - - - - - - -
c)spra '
7 S
12. Irriga- a)Mathod Basin flooding Rasin FloodingBasin FloodingBasin Flodding Basin Flooding Basin Flooding
, don b)quantity 105 450 200 345 100 . 190 400 300 470 120 450 255
Applisdinm)
c)Runoff (mm) = - i - -
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1. 2. 3. 4. 5. 6o 7. - 8. 9. 10. 1. 2. 13. 14. |
13. Intercul a)Mannual 2142 105 4/58 1450 4/48 1200 2/25 625 3/42 1050 3/28 705/-
ture Boeing . .
No/Labour
b)Bullock
drawn
i)Hoing - - - - - - - - - - - - )
ii)Harrowisg - - - - ‘- - - - - - - - i
c)Tractor
drawn
i) Hoing - - - - - - - - - - - -
ii)Harrowing = - - - - - - - - - - -
14. Harvesting : -
a) Manual 10 300/~ 20 600/= 13 390/- 20 600/~ 12 360/~ 11 330/~
b)Mechani ‘
cal - - - - - - - - - - - -
1S.Transport of
Prouuce ﬂv Manual - - - - - - - - - - - -
b)Mechani_ 1T 100/- 12 120/~ 3 150/~ 12 120/- 15 180/- 13 136/~
cal Buggi Buggil Tractor Buggi ) Buggi Buggi
16.Thresning
(per/hal a)Manual - - 8 240/~ - - - - 8 240/~ 6 180/-
. Labour .
b)Mechani -Eired 125/- Hirsd 175/~ Hired 200/~ - - - -
cal e . M/c M/ c
17. Yield/ 3)Grain  14.20 18.70 7.70 22.00 22.3 19.00
ha (Qel) . i
b)Straw 37.80 41.10 43.50 38.20 51.20 50.50
(at1)
13. Others Crop damaged Dy Crop damaged by
heavy rains " heavy rains
2
Total Cost of
Cultivation/ 3223/~ 5946/~ 3208/~ 3435/~ 4510/~ 3229/~

ha{(rupees)
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Table 26 (b

)/---Coﬁtd/--

A crop Husbandry Study in Lakhaoti Command

Crop: Sorghum (Fodder)

“BG = Broad-Casting

v

S$1,No., Particulars
1, Plot No. 43 JB(1) 43JB(2) 43JB(3) 84KB(1) 84KB(2.) 84KB(3)
2, Sajara No, 303 al 332 18 78 389
3, Area (Ha,) 0.30 0.50 ©0.25 18 0.25 0.20 .
4, Owner $h.S,Singh S$h.R.Sing: Sh.J.Singh  S$h,K,Singh  Sh.B.Singh Sh.Dhaia Singh
5.' Village Manakpur  Manakpur  Manakpur Chauran Charaura Bbawas
Must afbad Mustafabad
6, Source of X f3J8 Covt. Own T 43 JB 84 KB Govt, Own TH 84 KB Govt, TWe
’ Irrigation ?%vt.1w+Pvt. ™ Pvt, TW
7. Previous crop : .
rotation  Sorghum/ - Sorghumt Sorqhum/LaHi/gzzghUm/Lahi/ag£§2“m/Lahi SorghumtMung~Hheat
Lahi/Wheat Anbar/ Wheat ars :
Wheat. ... . . .. . e e+ e -
Qty. Gort Qty. Cost Uty,. Cost Wty, Cost Qty, Cost
Bs. Bs fs. R, Rs.
12 3 48 b 1 8 __ 9 0 11 12 13 14
g, . Field Ploughing 4 By 300 4 Tra- 300 3 by 400 3 By 450
' " Preparation Bullock ctor Bullock Bullock
- 8, Fileld
‘ Prepara-
tion
_Ploughing 4 By 300 4 Tra-300 3 By 400 3 By 450 5 Tra- 900 4 By 700
. .. bullock ctor Bullock Bullock ctor Bullock
Harrawing - - - 1 - 2 - 1 - 1 -
Planking 2 - 2 - 2 - L - 3 - 3 -
Levelling - - - - - - - - - - - -
9. Sowing
Variety Local - Local Local Local - Local - - - Local -
. ?igjh§3te 2% 175 20 loo 20 100 22 154 20 100 20 100
Spacing/ ' '
Plant densi- L 23 - 35 - 18 - 18- -
: 32 21 -
ty per sq,m. )
Sowin :
depth?cm) 3-5 - 3-5 - 3-5 - ?—5 - 3-5 - 3-5 -
Sowing » '
Method © - BC - BC - BG - BC - BC -
10, Fertilizer
Application
{per/ha
(a)BASAL ~  _ - _ - _ _ _ _ _
EYM(QtLl) °© - - - _
Urea - - 60 150 - - - - 60 150 - -
DAP - - - - - - - - - - - -
{b)Top Dressing ‘
Urea 25 188 - - 60 150 - - 60 150 - -
DAP - - - - - - - - - - - -
~t {c) Spray - - - - - - - - - - - -
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-

Plant Protection.
Type of Problem RR  Flies RRF RRF RRF RRF RRF RRF RRF RRF RRF RRF

(a) Incorporation - - - - - - - - — - - -
(b) Dusting(Kg/ha) = - - - < - - - - - . -
(¢) Sp-ry(Kg/ha) - - - - - - - - ‘- - - -
Irrigation - : ' ‘
(a) Method . Raﬁxf - Basin Flooding Basin Flooding  Rainfed Basin Flooding Basin Flooding
(b) dty.Applied(m) [ 250 50 50 120 - - 250 50 50 150
(¢) Bun off (mm) = - - - - - - - - - - -
Interculture
“ (a) Mannual hoing - - - - - - - - - - - -
(b) Bullock drawn ‘ '
(1) Hoing - - - - - - - - - - - -
(11 )Harrowing - - - - - - - - - - - -
{c) Tractor drawn »
"~ (1) Hoing - - - - - - - - - - - -
) (11 )Harrowing - - - - - - - - - - - -
- Harvesting ‘
(a) Mannual Not observed Not estimated Not estimated Not estimated Not estimated Not estimated
(b) Mechanical - - - - - - - - - - - -
Irasnport Produce _
(4) Mannual . - - - - - - - - - - - -
(b} Mechanical By Buggi By Buygi - Bugi = Buggi - Bugqi - By Bugol
Thressing
(a) Mannual - - - - - - - - - - - -
(b) Mechanical - - - - - - - - - - - -
Yield/ha,
~ (a) Grain(@nt) - - - - - - - - - - - .
" (b) Straw(gntl) - - - - - - - - - - - -
Others T - - - - - - - - - - - -
Total cost of culti. 663/- 100/~ 770/- 604/- 1550/~ 850/~

vation/ha(Rupees)

N ,
RRF = Root RotkFlies
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. TASLS - 26(b)-Contd-
A CROP HUSBANDAY STUDY IN LAKHAOTI COMMAND

CROP - SORGHUN (FODDER)

(Data for Per Hectare Units of Land)

Partigulars
1.Plot Na. Y5 KR W5KB2 45KB3 Mach Hi-1 | Lakh-li.1 Mundi M1.1
2, 8ajara Ho. 556 561 578 352 72 1086
3, Area(Ha) 0,57 0.32 0.29 0.20 0.26 0. 2%
1, Owner sri Ramvir Singh 6Sri Moradha) sri Jag- sri Prem Sri Rajendra  Sri Ram Saran
R N Singh Pal Singh  Singh Singh
"5, Vi1lags . Pipala Pipala Pipala Vehl impura Lakhaot ¥undd Bakepur
6, source of Irrigation YSKB Govt, T, W,  Own T, ¥, WS KB Govt, Canal Irriga-  Canal Irri~  Canal Irriga-
. : A A tion gation + tion + T, W,
. i Pt T, W, “Tou,
7.Previou. Crop So?ghum/l,ahi/ Sorghum #arhar/ "~ Sorgtum(f) Jowar/Lzhi/ Sorghhum/Lahi/ Sorghum/Lahi/
Oats Wheat Lahi/Wheat Wheat : wheat Wheat
- Qty Cost Qty Cost Ity Cost Gty Cost Nty Cost 1ty Cost
8.7F1e1d % e o N r. 5.
Preparation o) oughing % By 500/~ 5 By ys/- 2y Sw/-%Ire- 30/~ 3 615/ § . 500/
. r 1lock
Rarrowing 1 Trac- 2 - 1 Ife- - 1 1
. tor llocks tor
Planking 2 3 2 2 2 L
Levelling - - - - -~ ¢ -
9. Sowing Tariety Local Local Loead Local Locad local
Seed rate(kg/ha) 20 kg - 20. 100/- 24 168/~ 20 to/- 26 132/- 25 175/-
Spacings/plant .
density/sq.m. 28 - 16 - 20 - 24 .. 25 - 18 - -
Sowing Dep thim) 3-5 - 35 - 35 - 35 - 35 - 5. -
Sowing method Broad Cast Broad Cast. Broad Cast Broad Cast Broad Cast Broad Zast
fo.Pertilizer (;ymysa, FO - ¢ - - - - - - - - - - -
Jpplica. _ ~ ~ 61/ _ ~
tion(per/ Ures - - 50 125/~ 2% L% 100 250/- 62.50 156/
ha} DaP - - - - - - - - - - - -
(b)Top  Urea = - - - - - - - 50 125/- = -
Dregs. _ . " z - - - R
ing DAP - - - - -
(e)Spray
11.Plant Type of Problen Riot ot and  veed growta &  weed growth ‘eed growth - . -
Pro tec- ) flies attack flies attack & flies attack
tion (a)Incorporation
(Kg/ha) - - - - - - - - - - - -
. (b)Dusting(kg/ha) - - - - - - - - - - - -
e e)SpTay(ke/MR) - - - - - .- - - - -
12, Irrigation (a)¥ethad 3y 3asin 3y 3asin 3y 3asin o 3y Zasin 3y Basin 2y 3asin
flooding 11ooding flooding flooding flooding flo28ing
(D)mantity 25 Yo/~ 100 170/- 25 .95/~ o  2d0/- WO 120/~ 250  220/-
Applled(MM) ]
(c)Runoff (mm) - - - - - - - - - - - -
13, Inter-  (a)Mamal Hoing - - - - - . - - - . . _
cutture (pymyieck
drawn(a)Ffoing - - - - - - - - - - - ‘-
(b)Harrowing - - - - - - - - - - - -
(¢)Tractor '
drawn(alHoing - - - - - - - . . - - -
(b)Harrdwing - - - - - - - - - - -

i iieennn2/-
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-2 -
L5KBY 45KED 4SKB3  Mach Ni1 Lakh-¥i1  hwer
14, Harvesting (a)Manual Not observed Not observed Not obser- Not ob- Not obser- "
ved © gerved ved
(b)Mechanical : - - - - - - - Coa - - -
15, Transport  (a)Mamual - - - - - - - - - - .
Sroduce  (DMechanical By Buggd By Buggl 3y Buggl - - By Buggl
16,Threshing  (a)Manual - - - - - - - - - - -
(per/ha)  (pyMechanical - - - - - .. IR
17.Yield/ha  (a)Crain(Quintals) - - - - - - - - - B i
(b)Straw(Quintals) - - - - - - - - - - -
18, Others . | B weeding wWeeding 300/
. out out
\e - 7 Labour 12 Labour
Total Cost of Cul tivation/ha 680/- 645/~ 1083/- 773/- 1592/- ’ 10517

(Rupees) ‘
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TABLE 26 (c)

A Crop Husbandry Study in Lakhaoti €ommand

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

Particulars ’

Plot No. 43 JBL 43 JB2 43 JB3 84 KBl 84 KB2 84KB3

Sajara No, 84 82 332 388 67 382

Area(Ha) 0.40 0.33 Q.24 n,33 0.30 1,13

Owner Sr.N.Singh S.N,Singh Sh.J.5ingh  $h.D.Singh Sh.B.Singh Sh.H.Dou

Village o Manakpur ' Manak pur Man ak pur Bhawasi Char aura Bhawasi

. : ' Mustafabad
Source of Irrigation 43J8 Govt,T.W, Pvt,T.W, 43 JP Govt. 84 KB Govit, Own Tw Pvt ,Twe~
o : T.W. +Pvt T TW , Govt,Tw

Previous crop rotation " Maize/Lahi/oats MaizetArhar/ ‘Maize/Lahi/ Sorghum Maize*Green- Sorghum/

. Lo . Whest Wheat Kahi/Aheat gram/wWheat Lahi/Whe.
" Qty. Cost  Uty. . cagf“"””"QEyf”””" Cost ut}. Cost  Qbyt Cost ~ Qty, -

) .Rupees Rupees“”m”mwm“‘m“_ﬂppees Rupees Rupees R

! : 8 4 S s T 8.9 o u 21 1

F;:ia Ploughing 2 By 300 3 By 450 3 Bullock 560 4 By 600 4 By 625 4 By 3l

Prepara-.. “tractor . - tractor Bullock tractor bullock

tion

‘ Harrowing - v - - - 1 - 1 - 1 - 1 -

"~~ves-- Pl anking 1 - - 1 - 2 - 2 - 2 .- 3 -

Levelling - = - - ) - - . - - - - - - .

Sowing Variety Local Local Local Local Local Local

Seed rate .
{kag/ha) 15 165 15 165 15 165 12 1322 17 137 14 )t
" Spacings 1 8. - 14 - 12 - - - - - -
i-plant densi=- *
ify‘per sq.m,
%g‘»ﬂ’l%nq depth 4 g 4.5 45 4-5 4.5 - - -
"Sowing method ‘ oL ‘Broad . Broad Broad Broad Bfaad casting
' : . casting - - casting casting casting :

Fertilizer (a) Basal i

apiytica~ - L - - - - - - - - - - _

tion S o .

: Urea = = - - - - - - -

{per/ha) ST - - -
?f 3 DAP - —_— - - - ' - - - - - - -
“ (b) Top dre-

ssing, ,
_ Urea = C - - - - - - - - - - -
DAP - - - - - - - - - - - .
(c) Spray = .- - - - - - - - - - -

Plant Pro- Type of - = - = Termite - - - - - - - )

tection Problem Problem
B (a) Incorpora- *

tion = - - - - - - - - - - -

(b) Dusting -
: (ll:g/ha? -

S
) tharhe) - - o
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o

2%

1 2 3 4 5 6

2, Irrigation

{ a)Method By flooding

By flooding Basin

Basin

(b)Gty,Applied
(mm) 100
{c)Runof f(mm)

3. Inter-{a) Mannual
culture Hoing No/
Total
Labour

(b) Rullock
drawn
{1i)Hoing

(ii)Harrowing

275 660

300

1/25 625  1/18 450

]
1
1
t

(¢) Tractor drawn
\f" (1) Hoing

(ii) Horrowing

1
3
]
1

4, Harvesting

(a) Mannual Not harvested Not harvested

|

7 8 9 10 11 12 13

By flooding Rainfed By Basin Fleoding. By fleod-
Basin Lo ) ©in Basir
200 410 - - 225 265 109 1
2/20 500 L/15 375 2/30 750 L/13

Not Harvested

Not harvested

Not harvested Not har-

veted
- (b) Mechanical - - - - - - - - - - - -
.5, Transport(a)Mannual = - - - - - - - - - - _
* of pro- : . - - _ - - - - - - -
duce (b)‘Mechanlcal | \
~6.‘Thressin§ (a) Mennual - - - - - - - - - - - _
(per/ha (b) Mechanical - - - - - - - - - -
L7, Yield/ (2) Grain _
" ha (Quintals)- - - - - - - - - - - -
(b) Straw .
{quintals) = - - - - - - - - - -
LB}T>0thers_ - - - - - bo- - - - - - -
Total cost of culti- 1390 1725/- 1635/~ 1107/- 1827/~ 919/

vation/ha.(Rupees)
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TARLE 26

{c) Contd/-

A Crop Husbandry,Study in Lakhaoti Command
Crop: Pigeon-Pea(Arhar.)(Data for per Hectare Units of Land)

f,No. Particulars _
. Plot No 45 KBl 4% KB2 45 KB3 Kachakauti Lakhaoti Mundi Minor-!
. M-1 M1l
s 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 5h.C,P.Singh  Sh,P.Chandrea "Sh.D.Dhimar
Ve Village Pipale Pipala Pipals Vehlimpura Lakhaoti - Mundibakapur
o Source of Irrigation - . 45KB Govt.TW  Own TW 45KB Govt. Cenal TW+Canal Tw+Canal Co
e TWePvt TW irrigation
' Previous crop rotation Maize/Lahi/ Sorghum/ Sorghum/ Maize/Lahi/ Sorghum/ SorghumtArh -,
Wheat green gram/  Wheat Wheat Lahi/oats Wheat
' wheat
o - Qty, . Goet Qty, Ey ot QEV. e Gty Cost Gty. Cost aty. Coct
o ' ) Rupees Rupﬁgsm“ ‘ mﬁgpees Rupees ! .. Rupees Ruper-
o - ‘ > 8 L O A 112 13 e 15
i . "7 400 3 By 400 4By 730 5By 450 4 Tra- 767 4 By . 656
Pe . P h : 3B 5
Field loughing Bul¥ k Bullock: Tractor Tractor . ctor Bullock
Prepara- 0
tion Harrewing 1 - 1 - L - - 1. - 1 -
Planking 2 - 1 - 2 - 3 - 2 - 2 -
Levelling - - - - - - - - - - - .
Ny Sowing Variety " Local Local Local Local Local focal
Seed rate . :
(kg/ha) 15 165 12.50 138 12 138 12,50 138 12.%0 138 12,50 138
* Spacing/Plant - : .
c o density per i:, -9 -2 -2 - 2 - 9 -
' sq.km, v ’
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
i . casting casting casting casting
0. Fertilizer
application
-~ (per/ha) (a)BASAL FYM - - - - - - - - - - - - -
\(’\ Urea ' - - 62,50 w 7 = - - - - - - -
' " DAP - - - - - - a5 920 - - - -
(b) Top dressing,
Urea. = - - - - - - - - - - -
DAP - - - - - - -~ - - - - -
“(c) Spray - - = - - - - - - - - -
1, tection T ,
1. Plaht Pro, ction lype of Termite Problem Termite Problem - - Termite Prohlem-

- : Problem

(a) Incorpora- -

" tion(kg/ha) - - -

(b) Dusti
) o

(c) Spray (kg/ha) -
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l»/‘ 2 3 4 5 6 7 8 o 10 11 13 14
12, Irrigation (a) Method By Basin flooding Basin Irrigation Basin Irrigation Rasin Irrigation
(b) Qty.applied .
(mm) 100 475 125 275 200 450 360 300 125 165 225
(c) Runoff(mm) - - - - - - - - - - -
13, Interculture(a) Mannual
' Hoing No/ . _ ' .
. Labour 1/30 730 L/i5 375 L/2C 500 2/2% 625 . 1/15. 378 2/30
(b) Bullock
drawn
(i)Hoing = - - - - - - - - - _
- (1i) Harrowing- - - - - - - - - . N
- "« {¢) Tractor Drawn . .
‘, b (i)Hoing * - - - - - - - - - - -—
\ {ii)Harrowing - - - < - - - - - -
14, Harvesting (&) Mannual Not harvested Not Harvested Nt Harvested Not harvested Not harve: !
W
* - (b) Mechanicly - - - - - - - - - - -
15, Transport of(a) Manual I - - - - - - - - -
produce - (b) Mechanical - - - - - - - - - - -

16. 'Thressing  (a) Mamnual
(per/ha) Y ; t s
(b) Mechanicsl
[ 4 i‘\ ., ] ’
17, 'j;Yield/ha: . (a)Grain .
A LR (Quintals)

1
1
1}
1
i
]
]
1
L]
]

(b} Straw
{(quintals)

1
1
'
]
H
]
]
1
]
1
]

\

Y Others

Total cost of cultivation/ 1790/- 1341/~ 1818/~ 1603 /- 1445/ 1794/
< ha,(Rupees) : ,
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TABLE 26 (d)

A Crop Husbandry Study in Lakhaoti Command
\/- : v Crop: Sugercane (lata for per hectare units of land)

S1,No. Particulars

1, Plot No. 43 JBl 43 JB2 43 JB3 84 KBl 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 v ‘ " Sh.N.P.Singh $h.G.Singh  Sh.J.Singh 5Sh.D,Singh Sh.Buli Singh  Sh.B.Sin-"
5., Village Manak pur Man 2k pur Manakpur Bhawasi Charauramusta- Bhawasi
bad
6. Source of Irrigation 43JR Govt,TW Own TW 43 JR Govt. 84KB Govt, Own TW 84 KB Gn '
. Ta+Pet T TW +Pvt,TW
7. Previous crop rotation Sorghum/%heat/ Maize/5.Cane Maize-Wheat+S Cane+ S.Cane+heat/ §.Cane+”h
; Sugarcane S.Cane Wheat/ S.Cane S.Cane
) S.Cane . i
- T “Qty:T T TUCostTUQty. Cost @ty.  Gost Wty Cost—aQtyr——Cert—aty.Cor !
) . S . - Bse Rse Rs. Rs. Rs. Rs.
L2 i : 4 - 5 6 7 8 9 10 112 13 14 15
— e e 1 s i S
.8, Field Ploughing "4 By 600 7 By 1050 6 By 900 6 By 5 By 768 6 By aQr!
oo Pri : Tractor Tractor Bullock - Tractor Tractor Tractor
: 'tissa:? Harrowing - - 1 - 1 - i 1085 - - - . -
. poN
- “ oo " planking 3 - 4 - 3 - 3 - 2 - 3 -
v " Levelling - - - - - - - - - - - -
_9,. Sowing Variety IR 1148 - - IR.1148 Local IR.1148 Local - Local’
. Seed rate : . ) ‘
t; {@ntl/kg/ha) S0 - 200 37.%0 1500 30 2000 50 2000 50 2000 35 1400
it
o Spacings ‘ : .
‘ R/R(cm? 45-50 -~ . 60 . 50 - 60 - 50 = 5" -
Sowing Depth . .
{ mm) 15-20 - 15.20 - 1520 - 15~20 - 15-20 - 15.20 -
Sowing method P;dg:rtiyally 300 !i/\fnua— 300 Mannua- 34y Monua-
serting cobting 1ly lly 300 ‘Menua- 300 Manua~ 300
TR setting setting lly 11y
setting setting
' 10, Fertilizer (a)BASAL - - 30 50 - - - - 30 245 60 a0
application  FYM{Gntl) .
{per/ha) Urea 225 562 2m 500 A00 750 200 3500 273 . 683 150 37,
- DAP - - . 180 570 - - - - - - - -
' (b)Top Dress-
'. ' . ing, -
: Urea ~' = 50 125 250 625 100 . 250 - - - - 125 317
" DAP - - - - - - - - - _ _ _
* {c) Spray - - - - - - - - - - - - -
11, Plant Protection
. . Type of Problem - - Flies attack - - - - - - - -
(d)Incorpora= . :
tion(kg/ha) "« - - - - - - - - - - _
(b) Dusting(kg/ha)-~ - Gamax in - - - - - - - - -

o (¢} Seray(ka/ha) ‘ 25 125
‘ ¢) Spray 3)- - - -
4 9

'
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Table 26 {d) Contd/~~---

A Crop Husbandry Study in Lakhaoti Command

Crop? Sugarcene (Data for per‘hec’tare units of land)

%ﬁyf'

{b) Dusting(kg/ha)- -
(c) Sparylkg/ha) - -

- - - - -

S1,No; Particulars
1. Plot No. 45 KBL 45 KB2 45 KB3 Machakanli Mundi M-l Mundi Mi«2
2.’ Sajara No. 540 554 556  Minor-l 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 Mundibakapu:
6. Source of Irrigation 45 KB Govt. Pvt.IW Govt,1W Canal Irrign., Tw4Conal Irri,TwW+Canal Irii
7. Previous crop rotation T 45 KBeP.TH
Gty Cost QryT o Cost ALy CaEtUEY Cost™ Wy Cost @y, Gost
‘Bs. Rs Rs. . Rso Rso
12 '3 4 5 6 7 8 9 10 112 13 14 15
' WB Field - 'Pluughilng A 5By~ 675 6 By 950 7 By 918 9 By 1350 5 By 833 7By 1075
Prepa-~ Tractor Tractor Tractor Tractor Bullock Tractor )
o tior‘: 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 1630 36 1512 50 2000 42 1764 40 1680
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 Manuslly 300 Manua- 300  Monua- o0 oo o 300 Manua-
. : 1ly 1ly 11y 300 Y0 11y 300
10 Fertilizer
Application
(per/ha)(a) BASAL . |
; o FYM{(ntl) 40 350 - - 230 2000 200 756 264 2310 100 875
. Urea 187.50 470 125 375 250 625 125 313 125 313 125 313
.7" ~ DAP 62.5 224 50 179 - - 150 537 - - - -
Lo (b) Top Dressing
' Urea - - 100 250 125 313 200 500 125 125 313 -
DAP - - - - - - - - s ' - -
- (c) Spray - - - - - - - - - - - -
11, Plant Protection
' Type of Problem- - Termite Prohlem TP Termite & flies Flies attacl
(8) Incorpora- . , .
tion(kg/ha)- - 25 125 50 250 5 150 %0 250 25 17+
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10

11 12 13

14 15

12, Irrigation_
(a) Method

(b) Qnty.oapplied
(mmg '

."> t¢) Runoff(mm)

13, Interculture

{(a) Mannual Hoing
- No./Labour

. (b) Bullock drawn
1.5 .(i)Hoing
(ii)Harrowing
(¢} Tractor drawn
(1) Hoing
C(11) Harrowing

14, Harvesting
{a) Mannual

{b) Mechanical

.15, Transport of
“ ' Produce
(a) Mannual
(b) Mechanical
Thressing
Per/ha)
(a) Manual
(b) Mechanical
Yield/ha o
; {a) Grain(Untls)
(b) Straw(untls)

T 16,

Qthers._

Basin irrigation

350 640

2/13 390

1 ., 40

.

Not hsrvested

900

2/28

Basin Irrigation

1928

340

80

Not hervested

-

-

Tfen'nﬁ (>4

10
labour

300

/2%

1/10 300

NA Harvested

1570

Basin I-rigetion

1000

Not harvested

Basin

300 1325 550

1/25 750

40

NA harvested

Irrigation
1075 550

2/20 600

2 80

- -

Not harveste-!

Total cost of cultivation/ha 4769/

(Rupees)

6707/~

7868/-

6586/~ 7483/~

5911 /-
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Maize :-

Water related yield constraint analysis computations are

in Annexure l6(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 vyield,

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,foddér”ishto give palewa irrigation
and one irrigation at initial stage if pre mansoon rain-
fall or mansoon rainfall does not occur. Other wise'thev
crop is left unirrigated. 1In 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,

Pigeon-Pea (Arhar):

Yield decrease due to water deficit is analysed and shown
in Annexure - 16 (c), Table 29.1is prepared showing the
abstracf of percentages decrease due to water deficit in
percent, Study of the table shows that this crop is

always wnder water stress up to observation period,
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Table - 27

Water Related Yield Deficit in Maize Crop of Lakhaoti Gommand

Crop Plot Percent Yield Decrease Over Crop Development
No. . Stages
Initial Grop Mid Late
Develop- Season - season
ment
1. 2 3 4 5
1. 43 JB (1) 8.0 34,80 5,00 0.11
2. 43 JB(2) 0.56 1,11 1.34 0.1l1
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. 85 KB (L) - 2,43 - -
8'0.. 45 KB(Z)
9. 45 KB(3) 1.24 - - 0.44
10. Machakauli
Minor-1 2.77 21,12 1.39 -
11. Lakhadti
12, Mundi 4,06 - - -
Minor-l

(Abstracted from Annexure 16(a)



- 120 -

Table 28

Water Related Yield deficit in Sorghum (Fooder)crop of

Lakhaoti Command

1 2 3 4 5
1, 43 JB(l) 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(1l) - 0.65 - Not computed
5. 84 KB(2) 3.7% 14,30 11.78 -
6. 84 KB(3) 1,48 16,34 - 1,52
7. 45 KB(1) - 29.26 8,45 9,11
8, 45 KB(2) 3.79 17.03 0.39 7.07
9. 4% KB(3) - 13030 0.54 2,59
10. Machakauli ¢ ¢4 17.30 2.12 10.14
Minor-l
11, Lakhaoti 114 ) 6.85 )
Minor-l .
12, Mundi 4,11 5.03 1.44 -
Minor-l

(Abstracted from Annexure 16(b)).
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Water Related Yield Deficit in Pigeon-Pea (Arhar) crop

of Lakhaoti Gommand

1 2 3 4 5
1, 43 JB(l) 6.72 16,93 0.82 Not computed
2. 43 JB(2) 9,47 13.18 1,42 "
3. 43 JB(3) 9.8l 3.31 3.39 "
4, 84 KB(l) 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 KB{l) 12,04 4,88 4,31 "
8. 45 KB(2) 5.66 9.24 3.39 "
9, 45 KB(3) 5.66 767 - "
1n. Machakauli

Minor-l 3.76. 4,14 5,63 J
11, Lakhaoti

Minor-l 4.90 - - .
12, Mundi-

Minor-1 5.39 11,04 1.01 "

(Abstracted from Annexure 16(c)



- 122 -

‘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 .

Sugaréane crop is fand always under water stress in
‘tubewell commands the amount of water stress inlpfivate
tubewell commands ére generally low where asrthe

GoV£; tubewells it is high,@nly the crop-under canal

commands are practically free from water deficit,



Water Related Yield Deficit in Sugarcane Crop of
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Lakhaoti Gommands

1 2 3 4 5
L. 43 JB(l) 0.12 20.30 20.54 Not compfited
2, 43 JB(2) - 7,04 22.15 .
3, 43 JB(3) 4.08 16.69 1.08 "
4, 84 KB(l) 3.76 10.13 21.71 "
5. 84 KB(2) - 13,06 22,73 -
6. 84 KB(3) - 17.80 8.76 "
7. 45 KB(1) 3.19 17.53 . 10.49 "
8. 45 KB(2) 0.6l 1.55 0.80 »
9. 45 KB(3) - 11,44 4,43 "
10, Machakauli 0.99 1.82 24,66 "
: Minor-1
il. Lakhaoti-

Minor-1 - - - "
12, Mundi

Minor-l - 5.80 - "
13, Mondi

Minor-2 - - 8.16 "

(Abstracted from Annexure l6(d)
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CHAPTER-- \Y

CONCLUSION

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 irrigasbility end drain-
bility Class I, hence the area is most suitable

for irrigation,

- The texture of the soil is sandy loem, which 1is
light scil 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,i - -';; 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 sofghum 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; Léte 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 untrested 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 (Comwands W gohénl vesrdigater stress.
almost all over the cropping period which lead.

to @ substantial, decrease in dry metter

~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, Mostly the sowing is done by
broadcasting in which plant population per unit area

is not uniform,

~ Biomass productivity estimated Luﬁksé' 6:pn%"
,.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 . =

RS

T iiegwe,wiUlon, 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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ANNEX URE-1

MADHYA GANGA CANAL

A; BULK DENSITY

SAMPLE TAKEN AT:

VILLAGE :RehlimouralMachakanli

5011

I LAKHADTT
DISTT.

COMMAND

DF

BLULANDSHAHAR [U.P.1

Minarl Upper Ganga Canal

SAMPL ING COREXMOIST COREXDRIED WT. OF SAMPLE DRY CORE SIZE CORE - DRY BULK
DERTH SAMPLE WT. SAMPLE WT. CORE WETBHT DIA/LENGTH VOLUME DENSITY DENSITY
LCMI fgraml Cgraml [graml Cgraml Comd leed [gram/czl  fgram/ccl
-2 875 ¢ 743 o 36 Jh . 6 AEH (2l 4718 294,52 1.75 1.
I-66 SEG .o A7 85 245 .66 S, ﬂﬁ G.bhAs1o 158.24 1.64 1.
b4 262 .3 241 .34 LS. S.786/7.7 Bh.68 1.81 1. U
PE-~12¢ 294 .04 257 348 TEIE L i S.I8ELIT T 86,68 1.71 1.8
120156 Bl o TRET . 295 .6 9.1/13.9 279.78 1.86 1,37
15¢~186 261 .64 242 .3 1645 L e 137, HH T bba/ 7.7 81.18 1.92 1.68
VILLAGE: MANAEPUR  43TR GOVT. TW COMMAND
elYs I ols] S.TRITGT 4,68 1.79 1.0
206 .60 STBITLT B4 .68 1.67 1.6¢0
881 . 6 G715 294,52 1.76 1.4%
N5 BEG 6 5,1/13.9 273.78 1.86 1.9
126156 26T .08 Z.b6ITLT 81.18 1.94 1.6¢&
156186 299 .64 3.78/7.7 B4, 68 1.77 1.87
Village:Charaura Mustafabad ,Command Arsz of Tubzwell MNo:84KE
L% BT WT 8. 68 1.73 1,80
g "9\ 9 275.78 1.84 1,54
é)ﬁ -3 2 8 ; .7 BhH. 68 1.7% 1.94
254, Hﬁ 4].HH 7 Bé. 68 1.71 1.5¢
249 .68 259 .64 7 B4.68 1.66 1.34
15u 184 286 .98 9. ¢, 7 B4, 68 162 1,94
Vill.: PIFALA FOANEE Govl.TW
B3 BE5 . B 720, HH LB 278.78 1.85 1.5¢4
LE-64 Bﬁ4.ﬁﬁ B 278.78 1.84 1.54
s et 231 .68 .7 B6.68 1.468 1.54
PE-126. “4h.H¢ .7 B84 . 68 1,42 1.94
1326154 292,49 A 7 86,68 . 1.49 1.91
156-188 252, o9 237 6 L o5 7 B6 ., 68 1.69 1.5%
I, Village: lLakhaoti ,LHS of LA}HAUTI BrdHLh Fana] }
B1.4 .66 LTI e & ATELD 279.78 S l.e8 1.57
E=bt 289 .40 244, HM u.79/7.7 Bé6. 68 1.73 1.5%
&6 PN & 5.78/7.7 Bé .68 1.78 1.958
DE-128 SE9. 60 158015 i1.66 1.82
124154 291 .48 QZQ.UU B6. 4B 1.68 1.54
156186 209 .64 241 .6 B86. 68 1.77 1.57
Village: Mundi Bakapur GRHS af Lakhaoti Branch Canal
B 208. 84 241 .6 105 . e S.78/7.7 B LB 1.74 1.56
SE-b8 206, e 7w 143, T.78/7.7 86,68 1.67 1,92
b= 202, ¢ 2386 Jﬁ" E.7B7.T7 86.468 1.69 1,53
P 124 29364 244, HH S.ITBT.T Bt .68 1.7¢ 1.55
128=106 ayelanls) : Soh4/18 15981 1.66 1.00
S LloH-186 812,64 9.1/135.3 279.78 1.87 1.97
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A NNEXURE- 2.

CTEXTURAL ANALYSIS OF SOIL IN LAKHAUTL CUNMAN, MGCs BISIT, BULAubsHnR |U.P.

(Representative soil weight, 308 om for mechanicaliB0 on for hydrometric analysis)

OVER ALL  OVER ALL  OVER ALL UVER'ALL TEXTURAL

PROFILE  WE.RET. ON 40 sec.  Z hours % gravel lsand hailt f clay
DEPTH(cm)  2nmSEIVE hydrometer hydrometer A GRAVEL % SAND K SILT % CLAY  CLASS
{gram} reading  reading
' TUBE WELL COMMAND AREA OF 43 B, VILLAGE; MANAKPUR
630 1,868 "45.000 b.060 0372 55.000  I9.000  6.600 §.372 5479 38.BSS 3.978 SANDY LOAM
3060 B8.122  43.000 6.008 1624 57.800  37.000 6.000 1,624 56074 36399 5,963 CANDY LOAM
46 90 SJ22 0 42,000 6.000 1,024 SE.600  l6.008 6,400 1.g24 57.486 35.631 5.939 SANDY LOAM
.90 _12¢ 1200 45.608 - 5.000 0.248  35.000  40.000 © 5.000 0.4 54858 I9.90¢ . 4.980 SANDY LOAM
126_150 4,125 43.600 6,008 8.823  95.000  39.009 6,008 1,825 54546 IB.6TB 5.951 SANDY LOAM
150 186 3425 44,08 5.508 L.025 36.000 . 38,508 5.500 Lo 35,426 38,165 5.444 SANDY LOAM
TUBE WELL NO B4 KB , VILLAGE; CHARAURA MUSTAFABAD ‘
838 1080 42000 1.608 .43 58008 35,000 7.600 LN TR VN 6,708 SANDY LOAM
39 60 L5 43008 3.000 8,429 57.806  3B.808 3.800 f.429 56,735 .61 4,979 SANDY LOAM
. b0 50 6120 44.000 B.£40 1224 36008 J4.000 8.000 L2 55315 35,599 7.962 SANDY LOAM
0 _120 LA7e AL.e0e 3.500 g.630  57.08 37,500 5.500 A6 56629 37,262 5,465 SANDY LOAM
120 158 2125 M4.000 6569 §.423 5600 37.500 6.508 §.425 . 05762 37,341 6.472 SANDY LDAM
- 156 _180 3315 4L.000 6.500 B.675  57.080 36N £.508 £.673 G613 36,204 b.456 SANDY LOAM
+ TUBE WELL NO:43 KB ,VILLAGE; PIPALA MAHESHFUR
f38 LIt 44,600 3,360 §.224 b0 38500 3.300 22 .14 38414 5.428 SANDY LOAM
3B _60 L83t 46000 3,980 f.218 S4E00 46000 0.000 8.218 0386 4B.41D 5.488 SANDY LOAM
398 3768 4400 6.369 #7927 00 37 6.508 p7az 85,579 IN.218 6.431 SANDY LOAM
9¢ {20 2,208 A2.000 3.508 6,440 SB.00  36.540 3,540 pasy 97742 3633 5.476 SANDY LOAM
126_150 6,420 41000 6.008 f.2p4 §o.ped 35000 6. 080 1.28¢  58.242° 34531 5,923 SANDY LOAM
150 _169 2,476 42.000 3.508 6.494  D8.000  l6.300 5.900 g.494 37713 3b320 3.473 SANDY LOAM
MACHAKALLT MINCR ,USC; VILLAGE: VEHLIMPURA_BULANDSHAHAR ' '
fi_39 - 3128 42.000 6.580 624 Sh.peR 37.040 6.500 B.624  93.651 36769 6.439 SANDY LOAM
3068 .48 42000 6.060 p.4g2  Se.0e b 6,090 g.482 57720 35.826 5.971 SANDY LOAM
b8 98 .845  43.000 600 §.189 5100 37.000 b.820 B.167 5904 36977 5.99 SANDY LOAM
99 120 Larg  44.600 5.000 0,334 5608 39004 5.608 8,314 55813 IB.E7 4,983 SANDY LOAM
120_158 B.85¢ 44,000 3.080 g.176  535.008 37,560 3.690 p.17e-  57.961 31,435 4.992 SANDY LOAM
150_180 2.8t 45.000 6.080 0.%2 85,000 I9.600 b.030 §.52  54.691  3B.781 .. 5.96b GANDY LOAM
LAKHAOTT MINOR, MGC; VILLAGE: LAKHAOTI '
.30 5,878 43.089 3.408 8,774 55650 40,040 3,600 f.74 o 94574 19.698 4.961 SANDY LOAM
3660 2,128 42,600 6.038 8,424 SB.800 36900 b.oe0 8.426 57754 I5.847 . 5.975 GAMDY LOAM
46890 2,007 44000 6,008 p.461  Se.dRR 33D 6.£499 pam N J.AY 3975 SARDY LOAM
99 _t20 47 45,000 3.308 LA29 S5 39.50 3,300 Lg2e M4 39.090 5,443 SANDY LOAM
126_130 §.261  46.008 b.800 8.852 54000 .g00 b.f0d g.p52 .04 39.459 5,549 SANDY LOAM
158_186 4,381 45.908 6.000 g.876  S5.B00 39.00D b.0h0 0.676 . 94,518 IB.658 5.947 SANDY LOAM
MUNDIBAXAPUR MINOR; VILLAGR: MUNDIBAKAPUR
.30 2818 a2.pM 6.606 #.362  38.000 36,600 bOEA-  B.562  C 57.678 5798 5.966 GANDY LOAM
3068 2421 45000 . 6.000 .44 05.000  I9.0M0 006 - 8484 3474 3B.ELL 3,971 SANDY LOAM
66_98 5.47¢  44.000 6,000 1.694  Do.M08 JE.A09 b.800 1.694 55,387 37.564 3.534 SANDY LOAM
99124 2125 43.000 5.000 0425 57008 38000 5.000 B.AZ5  56.758  17.839 4.979 SANDY LOAM
120 130 2,568 42.600 b.000 8,912 S3.000  36.080 b.£09 8,512 57,783 I5.Bl6 5.96% SANDY LOAM
150180 3.8t A%.000 6.008 0.736 57,000 37,008 b.008 £.736 56,980 36728 5,936 SANDY LOAM
MIXTLRE OF SOIL FROM ALL ABOVE COMMAND- A COMMOM REPRESENTATIVE SAMPLE
30 2.680  45.000 b.508 8,336 55.000 18,5300 6,500 §.536 54785 8294 6,465 SANDY LOAM
40 . 1450 42,009 6.06¢ g.5%0  55.A00  36.400 b.00@ g9 .8 3N.8% 5.983 SANDY LOAM
b8 _90 2,470 46,008 6.0 4494 5400 40,060 ooy 8494 BT 39.802 5,976 SANDY LOAM
96_120 3120 43.090 5.000 B.624  57.000  IB.008 .00 g.624 36,684 37763 4.969 SANDY LOAM
126_138 4,479 45.000 5,508 0.894 55000 39.50¢ 3,508 £.894 54508 39.147 3,451 SANDY LOAM
150_180 3.256  45.000 b.006 B.650  55.008  19.009 b8 0.658  34.643 38747 3.961 SANDY LOAM



FIELD CAPACITY EXPERIMFNT RESULTS

ANNEXLRE =3

TN LARKNAOTI COMMAND .
[Moisture Percentages Dy Dry Weight of Soil]

DEPTH BELOW

G.L.[lcm]

0-30
©30-60
60-90

1 90-120

120-150
150-180

0-30 .
30-60
60-90

90-120

120-150

150-180

0-30

30-60

60-90
90-120
120-150
150-180

0-30

30-60

60-90
90-120

120-150 -
150-180"

0-30

30-60

60-90
90-120

120-150

150-180

0-30

30-60

60-90
G0-120
120-150
150-180

1ST DAY 2ND DAY ARD DAY 4TH DAY WHC
Village: Vehlimpura, Machakauli Minor Command,
25.53 23.77 20,52 16,97 24.00
21.13 19.89 16.67 17.12 20.00
20.47 18.87 17.084 16.82 18.50
19.51 18.12 17.06 16,11 18.00
20.12 18.432 16.26 15.14 18,40
20.10 18.41 16.15 15.08 18.40
Village:MANIKPUR, Conmand Area of Tubewell No:43 0B
24.73 23.12 20.66 16.43 23.50
21.47 19.49 1.3l 17.63 20.00
20.12 18.11 17.79 16.00 18.00
18.12 17.32 16.00 15.80 17.50
18.56 - 17.42 16.50 15.94 18.00
18.16 17.41 16.2] 15.87 17.50
Village:Chatraura Mustafabad ,Conmanddrea of Tubewell No:
' 25.17 24,21 22,10 19.732 22.50
23.47 19.92 8.99 16.70 20.00
20.12 19.00 8,29 16.01 19.00
18.22 17.65 17,732 15.67 17.50
18.01 17.12 16,07 15.23 17.010)
17.92 17.83 16,22 15.30 17.80
Village:’ PIPALA 4% JB GOVT. TW COMMAND
24,36 22.71 22.681 19.47 3.00
20.84 19.27 18.8)1 16.62 19.20
19.12 19.08 18,18 16.18 19.00
19.07 18.12 17.77 15.47 18.00
18.12 17.43 16.69 15.45 17.50
17.88 17.24 16,07 15,24 17.50
Village:Lakhaoti ,LHS ofLakhaol i Branch Canal.
25.12 23.90 22,067 19,12 23.00
20.22 19.41 16,95 17.22 19.00
20.18 18.71 17.87 16.98 18,50
19.05 17.91 17.12 16.97 18.00
18.11 17.64 16.95 16.12 17.60
17.93 16.61 16.77 15.12 17.00
Village:Mundi Bakapuy RS of Lakhaoti Branch Canal.
26.12 24.40 22.63 18.57 23.00
20.77 19.58 18.62 17.18 20,00
19,21 18.65 17 .85 16.95 18.60
18.10 17.51 16.99 16.860 17.00
17.97 17.54 16.80 16.04 17.50
17.52 16.80 16.00 15.97

MOISTURE PERCENTAGES AT THE END OF

17.00

84KB
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PRESSURE PLATE TEST FOR SOIL MOISTURE RETENTION
LAKHAQTT COMMANDS, BULANDSHAHAR DISTT,

'RESSURE
barl

MWE. MOIST Wt.DRIED Wt.af W MOIST Wt DRIED

SOIL+FILT, SDIL+FILT. FILTER SOIL S01L
[graml [gram] [graml Cgram] Cgraml

Wt HELD
WATER
[graml

WMOISTURE  AVERAGE

RET.
%

MO18T

3.068

T
S 5T

8.0

8. g

12, 2086

12,960

15 . (e
15 .38

.
6. 63

T op.oad
O I )

1.8
1.8
2.0
2.0

£,
it

I
[ T 1

PR

- anl

S R

W o B

T3uopnE

PROFILE DEPTH #--3¢ cm

28.435 9116 22,435 23.319
285.167 895 29.471 Co2H.272

EN

29.23 9. 23E EH.133 24 .681
22,424 3,138 21,341 16.8%94

63

28,248

CBI4 L HeY 24,793
54 28,141 220474

[ 3 &
:
~
9
£F

29.643

31.154

5. 845 24,0250 19.798
3. 984 20.184

o R
.
~O
~
R

22,969 G064 2. 8B40 17,461

26.412 .
23.4208 20,242 4,835 18.585 15,447

25,0845 CO2R.1643 5.6
28.348 24.851 5.118

2. 329 17.147

. 194 19.7353

23 . H6H 21.294

18.749 17.647

16

- g
L2 b

15,695
11.392

23 .664 . 21.654 G.9164 18,148 16.138
28.921 19,341 4.7584 - 16167 14.%87

24 .090 22,874 I 5.170 168.913 17,695
26.289 24.871 é.ﬂﬂﬂ af. 24 168.823

PROFILE DEPTH 15 Rl =10) cm

29.893 - 25.127 2.124 w7 kb oL EE
28,839 24,147 4.81% . R 19.332

| 33.549 28.173 LG4 2809 22,633
28.731 24.114 4.881 25 85 19,235

26,858 25,124 6,214 20,644 16,966

33.531 2B.47% S A.7B81 28.70¢ 25.6%4

L 29.174 25.127 6£.212 22,962 18.913
SE.778 26.473% b.i18 24,753 ar . 485

29,32 25.441 .t

28.76% 24.871 4.

514

29.426 25.9%9 4.917 24,089 21,842

5.864

3.447
5.178

2.682
3.487

1.B1p
1.742

2.616
1.588

1.22¢
1.4189

26.278
25.646

23.549

26.323

21,391

25.23

22.411
23,656

19.809
248,627

16.848
17.519

11.9%91
14,944

12.455
16.83%2

6£.895

7.533
vt wdd

23.811
24.25¢

723
22.992

22,114

21.33%9

21.3%96
L 21,687

19,797
19.487

16.477

17163

13.466

11.643

7.214

21.261

19. 682



5.808

. 808
.48

2.6
12666

15. A0
15 . 608

F.

i

28

1)

- ey
36,322

38.783

31.771
368.594

27.373
28.187

" PROFILE

. pud
C e

3508
LT

1.0806

1,989

i 2808

8.
. 8,808

B epyslalcl

"clﬁ.ﬁﬁﬁ

10,

Auls.wwm

B 208
. GEe

[ aTold]
2.56¢

1.0
1. 608

ReRsT: T
2. B8

3.HE
ey slsisl

32.814
27.788

g e
26,832

27 .864

29 .8435
33.178

38,938

26.198

27.653
28,496

29.31%9
2,629

235.7¢8
29,484

29.939
27.372

7

!’JID

1

(S
o L

PROFILE

28.913
28,368

b 29T

25.398

264127

38.823

27.874

28.672.

aH.048
31.833

26,123

274357
28,112

£29.471
28.127

25,499
26,475

DEPTH

28.175
24,167

e 53
23,19
<

Ay

29,167
26.147

27.147
23,112

24.567
25,124

26,478
29.121

24,149

23.112

28,167
23,459

24598
26.436
DEPTH
25,169
24,679

25,147
22.119

23.121

23127

24,676
- 28,164

- 131

4.812

4.713
2.817

.57
4-87u

4.921
bugiLt

&Li-94

4.819
3.663

S.601

4,819

4,969
G124

b 173
6.6812

LA481
Yot 1

o in

4955
4.87%

b2
3.8l

5.785
4.97%

$.904
4.891

Q-1

5,975
5.451

«m

24071k

D b7
24.966

26,914
nE g

22,454

22176

27,995

o to] el
e Land

D81
23,148

2T A

0.5

24,769
2184

2R 17

24.584
27.754

18,694
19879

19,7464
ERIT

28,171
Jata = %)

208,844
DD B6T

. (Z? () (:?

21.311

24,214
23,254

DELATE
2. 464

17,56
19.416

e e
fwad Ll

21.454

2H.974
17. 14863

19 . ¢i8b
19.471

21 .45
24,246

18.133
17,311

22,382

2. 484

18.444

-y

17,885
17 4451

17534
21,494

18. 6841
19.741

=1.184

T22. 434

21.543

3445

2.88%
2.671

2308
2.467

- 1.876

1.712

4,689

J.4621

OB
LH29

4 G

4.878

3. 668

I.811
3886

G686

lt
ey
\.'Jnu’/i.

.84
5.948

1.946%
1.968

1.792
1.913

.35
1.7%4

5.744
F.881

Gel46
3.279

5.6
3.817

5,198
3.914

3.389
3.998

ANNEXURE-4 -Contd/-

15.978

12,697
11.984

9.499
161, 669

7.117
8.366

26,119
19.569

19,7524
18.691

21.894
16.821

18.17¢
18.6347

16. 1469
17.318

14.1164
14.468

B.624
11.368

8. 864
?.339

18.676
Q289

18.479
19.287

17.144
17.795
17,6516
17.8¢49

19.998
17.651

16.227
12,339
16.654

8.741

19.844
19,665
18.957
18. 188
16.743
14.292
9.994
8.673

7.746

174435

18.883
17.46%
17.40%9

16.824



5, 9
5 . e

8. B
8.0

12, e
oyl

19. 668
19,66

e elu]e)
o B

B.560

B.508

1. B
1. 8838

L 2.Ee
2.0

13 B
« 3668

[ 223

o in

Mslsls)

8. HHd
8.0

12,368
12 .80

15, e
15,003

eI 5 IRle)
& o B

#5080

i OP

W
3 1.6

2. 8008
2

« EHEHS

26.3687
26.668

IH.315

29,52
25.413
26,739

26.487
24.78%9

PROFILE «

27.773
26.935

29.226
IR

28.588
3B.876

29.972
28.424

26.1592
26.994

614
32.371
39.123
26.631

24,371
25.696

26.578.

29.887

PROFILE

29.2¢8
26.556

27.913
295.9545

3#.873
C31.245

27.761
20,991

24,145
24.118

28.198
27145

24,117
23.136

24.851
-

.n..un(.b
DEPTH
R4165
23,167
25185
26,147

20.116
24,115

26.157
25.127

23,117
24.6738

~i

28,17
9.

felels
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. DATA %COMPUTATION SHRRT ON TEST PIT METHOD FOR HYDRAULIC CONDUCTIVITY
Y IN, LAEHAOTI COMMAND AREA, OF MBC, DISTT. BULANDSHAHAR

TEST RANGE DEPTH OF DIia. OF OBSERVED DISCHARGE  COND. HYDR.COND. K in

BELOW GL PIT,LD] PITLal T LAY IN COEFF . Fom1 . 440 /Cablem/sec. ]
Lcml [lmetresl . [Cmetresl Cminutsl Llps/mind LG Cm/dayl

Village: Vehlimpura ,MACHAEAULT MINOR.

o .20 RS #.91
Sz 26 2 .78
M4 i H.78
9. 48 5. 75
[GI8T5) H.18 1.12
363G .0 Ba.18 1.64
ets it At .00 HwoiB 1.438
v 3E-b .56 . .18 1.67
. RE-1058 B.98 . Hall #.91
T 9E-154 gao T @18 . b #.47
PR~ 154 BLeH =B RZ} Rl . bb 12,7 B.49
PR-184 8.9 H.18 fagelc] woa? 12.39 .49
Villages: Manakpur, [43 JB Command.]
[SRNAt] ) #.35 #.18 i)
i L1 .35 .18 L)
#-30 #.35 #.18 i
] .35 .18
ZH-64 .37 @18
SH-66 .37
I--64 @.357
ZH-&H [
bES~ 1568 S .8 . 68
off~15¢ - .68 H.06
G- 158 #@.88 B$.07
oE-188 .88 .56
Village:Charaura Mus
.38 £, #.81
[T 58 B.74
[T Ba76
.30 8.77
.56
-6 TR I #.3
. bH~-158 #.95
bt~ 1068 o .90 HBab2
bi3-156 .93 . A4
bf~-154 3.93 .63

1.65
3,96
4.9¢
.87

1.38
1.21
1.21

1.22

S5l
.50
[
Hea7

1.62
@.94

B.73
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B35k
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1.6 [0
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1.0 IR
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s

o

w0

t A
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REFERENCE CROP ETo COMPFUTATIONS BY MODIFIED FENMAN

COMMAND AREA OF MADHYA GANN

LAKHAOTI
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ANNEXURE-7(d)

Potential Evapotranspiration by Thornthwaite

Met

hod

Month  Mean Monthly Unadju- Correc., Corre- Daily
Monthly heat sted tion cted ETo
S1., Temp. Index factor value in
No; o from zii(gg) e of mm
(t) table e afrom PET
(F3) x(1l0t/I)%table cm
5 Cbl4x
(b x my O
12 30
1 2 3 4 5 6 7 8
L, Jan. 12,70 4,10 1l.09 0.91 1.5 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 6.83
9, Sept, 25,16 11,55 11,72 1,02 11.95 3.98
10, Oct. 24,80 11,30 11,26 0990 4,15 1,67
12, Dec. 14.55 5.04 2.49 0?90 2.21 0.74
Totsal = 124.50 145,60

Q
H

65,7 x 1078 x (124.50)3 - 77.1x1070 * (124.50)° +

17.92x10

-3

x 124,50 + 0,49239

= 2,8309
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Crop Water Requirement of Maize

!

ANNEXURE-8( a)

Sowing Date

-15 May (Crop Duration 110 days)
S1.No. Grop Period ETo Ke ETcrop Effective NIR= GIR
() rain- Te _ NIR_
Re (mm)
(mm) (mm)

1 2 3 4 5 6 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 &ugust 166,08 1.0% 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,



Annexure=8 (b)

Crop Water Requirement of Maize, Sowing
(Crop duration ll0days)

Date : 5 June

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, 3lst July -

3rd Sept. 158.10 1.0% 166.01 66.50 99,51 165,85
50 4 Septo -

25th Sept, 91.40 0.80 73.12 - 73,12 121.86

Total 512.79 342,70 571,16

= 513, 0O
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Crop Water Requirement of Maize Sowing

Date 2 25 June

Annexure - 8 (C)

(Crop duration 110 days)

1 2 3 4 o} 6 7 8
1, Pre sowing water

requirement - - 100 - 100.00 167,67
2, 25th June -

25 July 135,15 0.30 40.5% 22,73 17.82 29.70
3, 16th July -

20th Aug. 163,35 0.70 114,35 87.50 26,85 44,75
4, 21st Aug.-

24th Sept, 159.18 1.0% 167.14 35,33 131,81 219,68
5. 25th Sept -

15 QOctober 73,85 0.80 59.08 4,50 54.58 40.97

Total 481,12 331,06 552,77

1

533,00
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Annexure - 8 (d)

Crop Water Requirement of Maize, Sowing Date:l0 July Crop

duration 110 days

1 2 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, 158,10 0.70 110,67 61,50 49,17 81,95
4, 4 Sept, -

oth October 149,42 1.0% 1%56.89 21,00 135,39 226.48
5, 10th Oct.-

30th October 68,00 0.80 54,40 = 54.40 90,67

Total 339.46 565,77

451,30
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ANNEXURE - 9 (a)

Crop Water Requirement of Sorghum

Sowing Diate : 20 May (CGrop Duration - 125 - 140 days)
ETo Kc Etcrop Effec- NIR= Ol
S.No. Crop periods (mm) tive ETc- = o-50
(mm) rain- ?e ) .
fall mm
Re*(mm) (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 - 39.08 200,5%0
3, 10 June - 19th
July 249,78 0.70 174,85 54,55 120,30 200.50
4, 20th July -
8th Sept, 229,85 1,00 229,85 89.29 140,56 234,27
5. 9 Sept., -
8 October 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,



Crop Water Requirement for sorghum

ANNEXURE - 9 (b)

‘sowing date: 10 June (Crop duration : 125 - 140 days)

1 Z 3 4 5 6 7 8
1. Pre-sowing - _ 100.00 - 100.00 166.67
requirement '
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
40 9 Aug- dan
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 2 125 - 140 days)

1, Pre-sowing ) \
water require-. - 100,00 100.00 166,67
ment

2, 30 June - 19 July 100,38 0,30 30.11 30,65 - -

3. 20 July - 29 Aug. 184,29 0,70 129,00 75,58 53,50 89,17

4, 30 Aug-
18 October 207,30 1.00 207.30 28.00 179.30 298,83
5, 19 Oct.-18 Nov. 80.76 0.75 60,57 = 60.57 100.95
Total 526,91 203,37 655,62

*Effective rainfall is evenly distributed throughout the
month for computations, '
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Crop Water Requirement of Sorghum

Sowing Drate : 15 July

~ ANNEXURE-9(d)

- s

(Crop duration: 125-140 days)

12 3 4 5 6 7 8
1, Pre-sowing - - 100,00 - 100.00 166,67
water
requirement
2, 15 July - 4 Aug. 96.24 0,20 28.87 26.03 2,84 4,73
3, 5 Aug.-14 Sept. 180,98 0.70 126,69 64,18 62,51 104,18
4, 15 Sept.-3 Nov, 185518 1,00 185,18 14,00 171.18 285.30
5, 4 Nov,-3 Qec, 65.98  0.75 49,19 - 49,19  81,98.
Total 489,93 385,72 642.86

* Effective rainfall is evenly distributed throughout the

month for computetioBs,



Crop Water Requirement of Arhar (Pigeon-Pea)

Sowing Date : 10 May

- 150 -

ANNEXWRE-10 (3)

(Crop duration: 210 - 225 days)

S.No. Crop periods ETo Kc ETc Effec- NIR GIR
tive _ _ NIR
(mm) (mm) rain- =ETc = 0.60
fall <Re
Re*(mm)(mm)  (mm)
1 2 3 4 5 6 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, 24 Sept-22 Nov,. 186,37 1.0% 195,69 - 105,69 326,15
5, 23 Nov.-23 Dec, 61,00 1,00 61,00 - 61,00 101,67
Total 796,45 517,95 1029,89

WEffective rainfall is evenly distributed throghout the month for

computations,



Crop Water Requirement of Arhar (Pegeon Pea)

Sowing Date : 20 May

=151-

ANNEXURE=10(b)

(Crop Duration: 210-225 days)

1 2 3 4 5 7 8
1 Pre-sowing
requirement - - 100.00 = 100.00 166.67
2, 20 May-19 June 204,96 0.40 8l.91 - 81,91 136,52
3. 20 June=22 Sept, 473,80 0,70 331,66 178,50 153,16 255,27
4, 23 Sept.-22 Nov, 190.80 1.05 200.34 - 200,34 333,90
5, 23 Nov.-22 Dec, 59.12 1,00 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 (Grop duration: 210-225 days)

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, 183,40 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,



Crop Water Requirement of Arhar (Pigeon Pea)

ANNE XURE-10(d )

Sowing Date: 15 June (Crop duration : 210-225 days)

1 2 3 4 5 6 7 8
1., Pre-sowing requi- ’ o

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 656,85 504,07 841,61

*Effective reinfall is evenly distributed throhgout the month

for computations,
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Crop Water Requirement of Sugarcane

ANNEXURE-11(a)

Sowing Date : 15 December (Crop duration: 270-300 days)

. Effec NIR GIR =
S1. Crop periods ETo Ke ETc tive = ETc NIR
No. (mm) (mm) rain- -Re 0.60
‘ fall RE*(mm) (mm)
- ()
1 2 3 4 5 7 8
1, Pre-sowing
requirement - - 150.00 - 150,00 250.00
2, 15 Dec.~ 15 Jan. 53.55 0,30 24,42 - 24,42 40.70
3, 16 Jan. - 15 April 292.46 0.70 204,72 - 204,72 341,20
4, 16 April-l5 Sept. 838,47 1,00 838.47 172,50 665.97 1109.9%
5, 16 Sept.=-15 Nov. 207,25 0.7% 185.44 30.00 125,44 209.67
Total 1369,05 1170.%5 195%0,92

*Effective rainfall is evely distributed throughout the

months
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Crop Water Requirement of Sugarcane

ANNEXURE - 11(b)

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, st Feb-28 Feb, 72.%2 0,40 29,01 - 29,01 48,35
3. lst Mar.=-30 May 443,59 0.70 310.51 - 310.%1 517,52
4, lst June=3lst Oct. 757.69 1,00 757,69 187.50 570.19 950.32
5, let Nov.=-30 Nov. 102,00 0.7% 76,50 - 76.50 127.5%0
Total 1323.71 1136.21 1893,69

*Effective rainfall is evenly distributed throughout the months.



Crop Water Requirement of Sugarcane
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ANNEXURE-11(c )

Sowing Date: 10 Merch (Crop duration : 270-300 days)

1 2 3 4 5 6 7 8

1, Pre-sowing - | | -
requirement - - 150.60 - 150.00 250,00

2, 10 Mar,-9 April 125,85 0.40 - 50.34 -~ ,80.,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 Dec. - 10 Jan. 54.50 0.7% 40.88 - 40.88 68,13
Total 1158.93 - 973.84 1623.06
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ANNEXURE-11(d)

Crop Water Requirement of Sugarcane

Sowing Date: 10 March (Grop duration : 270 - 300 days)

1, Pre-sowing
. Tequirement - = , 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 1083,63 806.13 1493,55

*Ef fective rainfall is evenly distributed throughout the month,
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Crop: :paddy

158{a}

OBSERVATIONS FOR LEAF AREA INJEX (L.A.I.)

T —

Tubewell Commands

43 JB Govt.T

7.10.91 4,42

84k 45 KB Govt.TW M e MM MM
i 3 -Date 1L 2 3 Date .1 2 3 Date 1 "7 Date 1 2
o
E
!
)
"‘\:’ 1. 22.8,91 2.09 3.13 1.3 23.3.91 1.38 2,00 1.47 24.8.01 2,79 3.,4% 2,53 26,8.91 2,42 25.8-91 2.85  2.24 i
T2, 8,9.91 1.5 2,35 1.45 9.9,9 1.45 1,57 0.90 10.9.91° 1,64 2,335 1,84 12".9.91 - 11,991 1.0 =
3, 23,9.9 - - - 24991 L3 - - 2590l - . 1,39 27.9.91 -  26,9.91 - -
4, 6.10.9! - - - 7.10.91 - - - 8.10.9¢ - - - 10.10.91 - 9,10.51 - - !
: ‘Crop: Sorghum (Fodder) -
‘.S'l 'gate/- ,
. S1. Plot No.! 2 3 .
No. : ! Date ! 2 3 Date 1 2 3 Date . L Date 1 2. |
1, 22,891 2,00 4,99 2,46 23.8.91 1,54 3.28 2.50 24,8.91 2,10 2,22 2.20 26.8.91 1.63 25.8.91 2.67  1.29 r
§ 2 8.9.91 1,08 3,02 2,27 9.9.91 1.62 3,26 2.40 10.9.91 2,70 2.29 2,45 12,9,91 2.08 11,9.91  2.317 2.22 |
3. 23.0.01 228 3,48 2,25 24.9.91 1,79 3.02 2.9 25,001 2,38 2,08 2.37 27.9,0L 1.9% 26.2.al . 2,17 2.06 i
4, '6,10.91 2,07 3.1% 2,36 7.10.0L 1,98 2,80 2.87 9.l0.01 2.20 1.9% 2.3 in.lA0l 1,65 9.1C.oL- 1,08 1,08
‘ |
Crop: Arbar \
; Sl.No.Date/ 1 2 3 . 5
!
| PiotNo. e L2 3 2 3 Date !  Dste L 2
‘ L. 22.8,91 ¢,34 0.66 1,37 23,8.91 1.40 0.96 1.33 24.8.91 0.64 1.17 0.8l 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 1l.4g 10.0.91 0,67 1,16 9.84 12.9.91 2.23 11.9.91 2,22 2,18
3. 23,9.91 .63 1.001.24 24,9.91 1l.95 2.06 1.82 25.9.9) 0.33 1.5(=°L.05 27.9.91 2,68 26.9.91  3.063  3.%0
. 4, 6.10.91 0.94 1.47 1.60 7.10.9% 2.06 2.09 2.04 8.10.91 l.,0l 1,74 1,11 10.10.91 3.02 §.10.91  3.20  3.8C
Crop: Sugarcane
p 1
43 1B 84 KB 45 1B e . MGC .
S1.No.D/P 1 2 3 Date 1 2 3 Date 1 2 3 Date ¥t Date M¥-1 MM-2 )
. 8 .
1. 22,891 3.09 4,52 2.77 23.8,91 3.64 4,50 5.00 24.2.91 4,18 4,92 2,738 26,8.01 4,45 23.8.01 462 512
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.,00l. 532 6,23
3., 23,0,91 5,29 5,49 4,28 24,9,01 4,33 5,80 6,84 25,9,91 5,54 5,52 3,70 27,991 - 5,52 26.9,91 6,72  7.08
4. 6.10,91 5.82 5.65 4,87 6.11 7.11) 3,10,91 5,92 6,10 3,73 10.10.91° 5,72 o,10.9t 7.1l 7,62

MM - Machcauli Minor, IM - Lakhaoti

Minor, MEM - Mundi Bakapur Minor
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DRY MATEER PRODUCT OBSERVATIONS

-CRQP: Paddy

‘Tubewel 1 Commands

9
4
F:

éanal Cormands
uaz

. ANNEXURE-12(b}

= NGC
e e 43 0B . 84 K8 e 2 KB BT I
S1, Datg/ - 2 4 ° - Date 1 2 3 Date f 2 3 - Date 1 - - Date 1 [
~No. Plot No., ’
w1, 22.8,91 685 920 %55 23.8.91 388 532 410 24,8.91 413 570 449 26.8.9L 602 25.3.91 610 740
2. 8.9.91 810 123% 672 912 434 412 513 10,091 520 578 556 12.9.91 - 11,2,91 739 -
3, 23,9.91 - - - 7 w90l 502 - - 25.0.91 - - %3 27.9.91 - 926,009l - -
4, 6.10.91 ~ - - 7.10.9L - - - 8,1n.91 = - - 10.10.70 - 9.10.91 - -
",
CROP: Sorghum(Fodder)
43 JB Govt.TW 84 KB Govt.T.W. 45 KB Govt.TW M W MM
2 3 Date 1 2 3 Date Y T2 3 Date 1 Date T : N
5 ) .
o _ ' }
1. 22,8,91 672 924 396 23.8,91 260 832 704 24.8,91 905 672 %03 26,8.91 680 25,8,91 464 a7y,
2, 8.9.91 720 1008 523 9.0.91 377 1040 902 10.9,91 1237 813 807 12.9.9L 948 11.9,91 524 792
3. 23.9,91 1_060 1205 683  24.9.91 548 1270 1084 259,91 1332 937 gs6 27:9.9L 1040 26.9.91 622 623
4, 6.10.9! 8107 .. 19% 678 7110, © 692 1430 1276 8.10.91 1411 1p48 936 10.10.91 1080 9.10.91 740 947
o . v B -
m.\.“ .. . . . :
Omp; Arhar
1 2 3 Date 1 2 3 Date T 2 3 Date 1 Date 1 2
228,91 120 163 233 23.9.91 212 217 187 24,3.91 204 180 177 .26.8.91 202 25.9.0l 251 385
8.9.91 186 792 258 9.9.91 253 g4 213 1C.9.91 267 289 207 12.9.0f 442 11,0,01 202 a4g
23.9.91 234 214 324 24,991 344 472 335 25,9.91 275 310 22 27.9.91 59l 26.7.01 . 392 656
6.10,91 316 312 374 7.10.91 402 486 405 9.10.91 3C0 369 260 10.10.91 702 2.10.91 464 745
Crop: Sugarcane
"¢y Date/ 1 2 3 Date i 2 3 B s T )
j‘l\. Plot No, ate 1 ? 3 Date 1 Date 1 2
1. 22.8.91 2812 4496 2785 23.3.91 2320 3350 3953 24.3.01 2170 2610 1724 26,3.91 2798 2%.9.91 2610 3626
2, 8.9,91 311 4
3. . 9 310 779 3607 9.9.91 3082 3720 3638 9.9.91 2345 2970 1700 12,9.91 2960 1l1,9.91 3020 3863
. 9,91 361% 72 4025 24
50 00§ +9.91 3547 3975 2823 24.7.91 2650 317 2860 27.9.91 3172 26.0.01 3102 4104
4, 6.,10.91 4 )
gt 5287 4304 7.10.91 3613 452 4085 7,10.91 2865 3324 3080 10.10.91 3465 9.10.91 3494 430

L
MM = Machcauli Minor,

M« Lakhaoti Minor, MBM - Mundi Bak apur Minor
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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.9l Feb.9l March9l  April,9l

1, - - - - -
2, - - - - -
3. - - - - -
4, - - - - -
5. - - - - -
6. - - - - -
7. - - - - -
8. - - - - -
9. - - - - -
10, - - - - -
11, - - - - -
12, - - 127 - -
13, - - - - -
14, - - - - -
1%, - - - A - -
16, - - - - -
17, - - - - -
18, - - - - -
19, - - | - - -
20, - - - - -
21, - - - ' - -
22, - - - - " -
23, - - - - -
24, - - - - -
25, - - - - -
26, - - 0.22 - -
27. - - - - -
28, - - . - - -
29, - - - - -
30, - £.77 - -

31, - -
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S$1.No. May,91 June,91 July,9l Aug.9l Sept,91
1. - - - - 0.08
2. - - - - 1.65
3, - - - 6.00 -

4, - - - 6.58 2.02
8. - - - 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, - - - - -
17. - - - - -
18, - - - - -
i9. - 0.31 - 2.54 -
20. - - - 1,97 -
21, - - - C.22 -
22, - - - - -
23, - - - - -
24, L - - - 0.22 -
25, - - - 0.13 -
26, - - - : 0.41 -
27, - - - 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(3)

Water Related Yield Constreint Analysis in Lakhaoti Command
Dist., Bulandshahar

Crop

¢ Maize

Plot No, 43 JB{l)

Sowing Date: 20.5.91

S1, Particulars Analysis Dates
Ny : .
° BoIT0- TolGiar ISTTTaT BRAI PEITE
106191+ 1517194 218(91 221991 2[99
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
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 n
application(mm) - 100 100 76,96 215,8
9. Rooting depth,
D (m) 0.25% 0.70% 0.90* 0.95 0.95
10. Field Capacity .
(mm/m) . 333 304.5 282 333 333
11, PWP mm/m 116 116 116 116 116
12, Available soil
moisture SA, 217 188,50 166 217 217
mm/m ' |
13, Sa*D mm 54,2% 131,95 149,40 206,15 206.15
14, p fraction '
table 20FA Q33 0.88 6.65 0.60 0.63 0.74
16, 1-ETa/ETm 0.20 0.23 0.004 0.101 0.005
17, Ky table 24, .
FAQ33 0.40 1.50 C.50 0.50 0.20
18, l—Ya/Ym fraction 0.08 0.348 0.002 0.05 0.001
19, Yield decrease due &% 34, 8% Neglegible 5.06 0.11%
to water deficit
in percent
20. Remarks

_;Interpolated rooting depth
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Crop P: Maize, Plot No
Sowing Date: 25,5,91

Annexure : l6(a)Contd/~—-

., 43 JB (2)

Particulars Analysis Dates
2%.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
3. Kc 0.30 0.70 1.05 0.80
4, ETm mm/day 2.14 4,03 4,8% 3.63.
5. Rainfall mm 20 - 219,40 300.80
6. Effective rainfall mm 20 - 72.75 177.24
7+ Runoff and peredation - - 73.90 123,56
8. Net irrigation ' '
applicetion 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&.0. mm 65.10 160,68 217 217
14, p fraction table |
. 20 FAQ33 0.87 0.70 0.61 0.74
15, ETa mm/day 2,11 4,00 4,72 3.61
16, 1-ETa/ETm 0.01 0.07 0.028 0.05
17. Ky table 24 FAQ33 0.40 1,50 0.5 0.20
18, l-Ya/Ym _ 0.005 0.01 0.013 0.001
19, Yield decreased due to 0.56(Negle~ 1,11(Negli- 1,34% 0.11%
water deficit in gible) ble)
perecent
20, Remarks

*
Interpolated rooting depth
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ANNEXURE 16(a)contd/——-

Crop : Maize : Plet 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 - 20.7.901 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 & percolea- :
tion - - 116 18.55 180.44
8., Net irrigation
application - - : 75 - -
9. Rooting depth 0.25* 0.60* 0.80% 10,90 0.90
10, F.C. mm/m 333 286,60 333 333 333
11, PWP mm/m 116 116 116 116 116
12, Available soil
moisture  mm/m 217 172,60 217 217 - 217
13. Sa3.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 0.2% 0.243
17, Ky table 24 '
FAQ33 0.40 1.50 1,50 0,50 0.50
18, l-ya/ym 0.003% 0.057 0.0l 0.1257 0.1218
19. Yield decrease due | o )
to water deficit 0,39 5,70 1,00 12,57 12.18%
in percent
20, Remarks

*Interpélated rooting depth
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- Annexure 16(a)-Contd/=ae~

Crop : Meize : Plot No. 84 KB(l)
Sowing Date : 24,6,91

Particulars Analysis Dates
29,6.91 t019,7,91  23,8,9L°  9,970L to-
1907.91 tO 23 .8.91 to 909 .91 2409'91
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, ETm mm/day 1,47 3,19 4,76 3.66
5. Rainfall mm - 219,40 300,80 -
6, Effective rainfall
mm . — 29040 99.62 -
7. Runoff and
percolation mm - 160,60 201,18 -

8, Net irrigation
application mm - - - -

9. Rooting depth 0.30¢ 0,50% 0.80 0.80
10. Field capacity o ' - '

FC mm/m 333 333 333 259,56
11, PWP mm/m 116 116 116 116
12, Available soil | ‘
"~ moisture Sa/mm/m 217 217 217 143,56
13, Sa.D, 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 0.9 0.106
1%. Ky (from Table24) 0,40 1,50 0.50 0.50
18, l-ya/ym 1,0 0,12 0,046 0,083
b é;ei2t2§cﬁzgziigue Adequate 12,22 4062 5.3%%

moisture

20. Remarks

*
Rooting depth by interpolation
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ANNEXURE 16(a) -Contd/====-

Grop : Maize - Plot No, 84 KB(2)
Sowing Bate : 5.6,91

$.No.Particulars - Analysis Dates

5.6.91  20.6.91 5.7.91 tols.7.91 2/-7-9L ©.83.91 23.8.9

to 20.6.91to 6.7.91 15,7,91 to 257, t° 6891 to  to 9.9.9
l 20 15 10 10 12 17 17
2, 7.47 6.61 4,89 . 4,80 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
6% 26- 3,10 - . - 64,55 31,68 66 .81
7. - - - - 107,55 24,42 233,99
8., - - 50 50 - - -
9, 0.30* 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, 217 186.10 170,25 186,45 217 217 217
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 Q.74
15. 1,70 4,39 3.38° 3.40 2,64 3.93 3,61
16, 0.24 0.05 0.0l1 0.005 0.44 0.169 0,002
17, 0,40 1.50 1, 1,5 0.50 0.50 0.20
18, 0.0694  0.0777 0.0L75 0.008 0,0222 0.0845 00008
19, 6.94%, 7.77  1.7% 0.8% 2.22%  8.466 Negleg

20, Remarks

*Rooting depth of interpolation



Crop : Maize
Sowing Date :
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ANNEXURE 16(a)Contd/mm=~-

- Plot No. 84 KB(3)
14,6,91

S1.No., Particulars

Analysis Dates

14,6.91 to 5.7.91 to 10.8.91 to 23.8.91 to
5.7.01 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
Se 3.10 172,70 47,30 300.80
6. 3.10 28,35 47,30 148,77
7 o - 144 .35 - 152 .03
8. - - . -
Q. 0.30* 0.70* 0.80 0.80
10, 333 333 245,20 333
11, 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% 24,6%h 0.4%% ~Crop damaged
due to excess
rainfall

20. Remarks

*Rooting depth by interpolation
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ANNXURE 16{a)~Contd /-

Crop : Maize - Plot No, 45 KB(l)
Sowing Datez 4,7,91

$1.No, Particulars Analysis Data

X, 791 27.7.91- 6.8,01- 24,8,91- 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 -
8, - 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.%8 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 1.5%0 1.,%0 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



Crop : Maize
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ANNEXURE 16(a)-Contd /-

Plot No. 45 KB(2)

Sowing Date : 12.,6,91

S1.No., Particulars

"Analysis Data

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 0.5 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 19,664 No deficit 1.37% 12.20

20. Remarks

" * Rooting depth by interpolation
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ANNEXURE 16(a)-Contd/-

Crop : Maize Plot No. 4% KB(3)
Sowing Date : 25.6.91

S1.No, Particulars Analysis Data

25.6.91- 10.7.91- 30.7.91- 8.8.91- 24,3,91 10,9.91«
]-007'91- 30.7.9]- 8.8.9-]- 24.8.91 -1009091' 2509091

L, 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 C.7 0.70 1,05
4, 1,73 1.47 3.15 3.15 3.17 4,78
S, - - 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.,70% 0.75 0.80 0.80
10. 333 333 333 333 333 279,11
11, 116 116 116 116 116 116
12, 217 217 217 217 217 163.11
13, 32,55 65.10 151.90 162,75 173.6 130.48
14, 0.87 0.87 0.78 0,78 0.78 0.6l
15, 1,67 1.47 3.15% 3,15 3.17 4,73
16, 0.081 0 ¢ 0 0 0.008
17, 0.40 0.40 1,50 1.5 1.5 0.50
18, 0.012 0] 0 0 © 0.004
19, 1.24% No No No No 0.4485

_ deficit deficit deficit deficit
20, Remarks * Rooting depth by interpolation

»
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ANNEXURE 16(a)-Contd/=

Crop : Maize Plot No. Machakauli Minor
Sowing Date : 8,6,91

S1.,No. Particulars Analysis Data
8.6,91-  25,6,91- 16,7.91- 28,7,9l-
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 1.0%

4, 1.47 3.8% 3.42 4,73

5. - - - 329,60

0. - - - -

7. - - - 329,60

8. - 100 100 100

9. 0.15+ 0.3%+ 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 C.63

15. 11,368 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 21,1%% No 1.3%

deficit
20. Remarks * Rainfall is not accounted, Excessive rain damaged
crop.

* Rooting depth by interpolation



Crop ¢ Maize
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ANNEXURE 16(a)-Contd /-

Plot No.: Lakhaoti Minor

Sowing Date : 10.6,91
S1,No, Particulars Analysis Data
10.6.0l- 26,6,9l- 10.7.91- 25,7.91~ 14.8,01
26.6,91 10.7.91 25,7,91 14,8,¢1 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 1.0
4, 2,24 1.69 3.42 3.22 4,73
5, - - - 172,70 54.90
6, - - - - -
7. - - - - -
8. - 100 100 100 100
g. 0.30* 0.40* 0.50* 0.80C* 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
1z, 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.%0 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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Crop : Maize
Sowing Date : 22,6,91

ANNEXURE-16( a)-Contd /===~

- Plot No. Mundibakarpur Minor = 1 -

S1.No. Particulars

Analysis Data

22.6.91-  10,7.9l- 25.7.01- 12,8,0l-

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
3. 1.8l 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,%0
18, 0.04 0 0 0
19, 4 ,06% No No No

Deficit Deficit Deficit

*Rooting depth by interpolation



Crop : Sorghum (Fodder)
: 10.6.9%

Sowing Date

-197-

Annexure-16(b)

- Plot No, 43 JB(L)

Sl.No,Particulars Analysis Data
10.6.91- 30.6.91- 3.,8.91- 22,8,91 8.9.91~ 23.9.,91.
30.6091- 308.91 22.8.91 "8.9.91 23 '9091- bolchl
1, Dureation, days 20 33 19 17 15 13
2, ETo mm/day .47 4,89 4,50 4,54 4,57 3,98
3. Kec O3 0.70 1,00 1,00 1,00 0.75
4, ETm mm/day 2.24 3,42 4,50 4,54 4,97 2,98
5, Rainfall mm 3.10 - 215,40 308.10 - -
6. Effective rainfall _
. mm 3.10 - 126,77 85.%0 - -
7. Runoff of percola-
tion mm - - 92,63 216,30 - ~
8, Net Irrigation
application mm - - - - - -
9. Rooting Depth,
D/mm 0.20* 0.50* 0.60* 0.80 0.90 0.90
10. Field Capacity Fc,
mm/m 333 261,70 333 333 268.74 205,44
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, Se 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, ETa mm/day 2.065 2,59 4.49 3.78 4,22 2.40
16, 1-ETa/ETm 0.0778 0.24 0 0.16 0.076 0.19
17. Ky from table 24
FAQ33 0.20 0.5 0:45 0.45 0.45 0.20
18, laya/ym 0.015%5 0.1334 0 0.0749 0,0342 0,038%
19, Yield decrease due 1,594 13.34 No 7.4%% 3.42%°  3.8%%
to water deficit Deficit ’
o

%

*Rooting depth by interpolation
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ANNEXURE-16(b)

Crop : Sorghum (Fodder)Plot No.43 JB(1)
Sowing .Date: 10.6.61

S1.No.Particulars Analysis Date

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,%4 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 8,57 2,98
5, 3,10 - 219,40 308,10 - -
64 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. 333 291,70 333 333 368,74 205,44
11, 116 116 116 116 116 116
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 0.12 0.16 0.076 0.19
17. 0.20 . 0.5% 0.45 0.45 0.45 0.20
18. 0.0155  0.1334 0 0.0749  0.0842 0.0385
19, 1.5%% 13.34% No 7.4%%  3.42% 3.8%%

deficit

Remarks * Rooting depth by interpolation



Crop : Sorghum

ANNEXURE - 16(b)-Contd/-=--

- Plot No. 43 JB(2)
Sowing Date:z 20.,6,91

S1.No. Particulars

Analysis Dates

*
Rooting depth by interpolation

26 .,6,91- 10,7.91- 31,7.91- 24,8,0l~ 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

5a - - 220 305,40 =~ -

6. - - 96.95 88.56 - -

7 - - 123,05 216,84 -

8. - - - - - -

9, O.,l5* ~ 0,40% 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.%5 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 4,1% 3.66

16, 0.16 0.27 0.085% 0.40 0,095 0.078

17, 0.20 0.55 0.50 0.45 0.45 0.20

18, 0,032 0,149 ®.0177 0.1827 0.,0411 0.0156
1o, 3.2%a 14,93% 1.7 18.27%  4,11% 1.56%

Remarks
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ANNEXURE 16(b)-Contd/-

Crop: Sorghum - Plot No. 43 JB(3)
Sowing Date : 20.6,91

S1.No, Particulars ﬂAnalysis Dates
27-7.91  9:8.91-  22,8,91-8.9,91- 23.,9,91-
15.7.90- S'5"g] 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,% - -
84 - 50 - - - -
2. 0,1%* 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.%5 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 0.5% 0.45 0.4%
18, 0.0005 0 0.179 0 0.021 0.001L5%
19, No No 17.93% No 2.1% No
deficit Deficit Deficit Beficit

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

S1.No. Particulars Analysis Dates

14,7.,91-31,7.91 23.8.91- 9.9,91 - 24,991

31,7.91 23,8,91  9.9,01 24,9,01  7,10,91
l, 17 23 17 15 13

2 4,89 4,50 4,54 4,57 3.98

3. 0.30 0.70 | S A0 5

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. - - - - -

. 0.15* 0.40 " 0.50 0.70 0.75
10, 333 323 333 278,94  210.84
11, 116 116 116 116 116
12, 217 217 217 162.64 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
15, - 0.0l 0 0.005  0.0016
17. 0.20 0.55 . 0.55 0.4% 0.45
18, 0 0,006 0 0.002  0,0007
ig, No 0.65 No .26 0.07 No deficit

deficit deficit No
deficit

Remarks* Rooting depth by interpolation
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ANNEXURE=16(b)-Contd/-

Crop: Sorghum{Fodder), Plot No. 84 KB(2)

Sowing Diate: 30.5.91

S1.No, Particulars Analysis Dates

L 30.5.91- 10.6.91- 25,6,91- 20,7,91- 24,8,91% 9.9.91- 24,9.91
10.6.61 25,6.91 20,7,91 24,8,91 9,9,91 24,991 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  1%3.65 - -

7. - - - 125,50 153,95 - -

8, - 50 50 50 - - -

9.  0.l5* 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.%5 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, 1.8l 2.24 3,78 4,39 3.32 2,52 2.99

16, 0.187 0 0 0.05 0.26 0,261 0O

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 O

19, 3.7% No deficit No 2.2% 12,09 11,78 No deficit

deficit

Remarks * Rooting depth

by interpolation
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ANNEXURE 16 (b)-Contd/-
Crop: Sorghum(Fodder) - Plot No. 84 KB(3)
Sowing Date:

$1,No. Particulars Analysis Dates

10.6.91- 30.6.91- 3,8.91- 23.8,91- 9.9,91- 24,9.9l-
30.6.9L  3.8.91 23.8,91 9.9.91 24,991 7.10.91

]/

20 33 20 17 15 13

1
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 - 19,40 307,60 - -
64 3.10 - 118,95 218,90 -
7. - - 100,45 218,90 =~ -
8., - - - - - -
Q, 0.20% 0.45% 0.70 .80 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 71,97
13, 43,40 79.02 151,90 173,60 111.8% 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
18,4 0,0148 0.163 0.0037 0 0.00l5 0.01%
19, 1,48% 16,39 037 0O No 1,5%%
No No Deficit

deficit Deficit

Remarks * Rootihg depth by interpolation
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ANNEXURE=16(b)-Contd /==--

Crop : Sorghum (Fodder) - Plot No. 45 KB(1l)
Sowing Diate : 20,5,91

S1.No. Particulars Analysis Dates

25“'5""9E -1-00609-1-- 20.7-91-“ 2.8091" 24.8.91- 10.9.91- 25;9091'
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 L 0.75 0.75
4, 1.98 4,33 4,88 4,%0 4,54 3.43 2,99
5, 20,00 3,10 - T 221,60 306 - -
6. 20.00  3.10 - 1 169.42 97,24 - -
7. - - - 52,18 208,76 - -
8, - - - - - - -
9, 0.20%  0.45* 0.60% 0.80 0.85 0.85 0.85
10, 333 296.50 216,10 333 333 255,82 214,42
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 0.0l 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 © - 0.08 - 0,05
19,  No 29.266  6.686  0.7% O 3.86% 5,255

Deficit No deficit No

deficit

Remarks *Rooting depth by interpolation



Crop

: Sorghum (Fodder), Plot No: 45 KB(2)

Sowing Date: 12.6.91

ANNEXURE-16(b)-Contd/e=--

%1.No, Particulars Analysis Dates
12.6.91-22,6.91-3.7,9120.7.91- 4°4)1 ~ 24.8,91- 10.9.9l-  25,9,9l-
22,6,91 3,7,91 -20.7.91 4.8.91-24.8.91 10.9.91  25.9.91 8,10.,91

i, 10 11 17 15 20 17 15 13

2, T.47 6,76 4,89 4,47 4,50 4,54 4,57 3.98

3, 0,30 0:.30 0,70 Q%00 1.00 1,00 1,00 0.75

4, 2,24 2,08 3,42 3,03 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*% 0,30 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 65.10 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 0.80

15, 1,81 2,03 3,00 2.53 4,46 4,54 4,17 2,51

16, ©.18 0 0.2 0.8 0,008 O 0.087 0.1587

17. 0.20 0.20 0.55 0.5 0,45 0.45 0.45 0.20

18, 0.3 © 0.0664 0,1039 0.003 . O 0.039 0.0316

19, 3.7% 0 6,646 10.39% 0.39% O 3.91% 3.167,

No deficit No defici- No deficit

t

Remarks *Rooting depth by interpolation
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ANNEXURE =16 (b )-Gontd fmeen

Crop : Sorghum (Fooder) - Plot No, 45 KB(3)

Sowing Diate : 25,6,91

S1.No. Particulars Analysis Dates
25,6.91~  15,7,91. 3.8.91- 25,8,9l- 1,9 .9l- 26,9,91-
15,7.91 2.8.91 25.8,01 11,9,01 26.,9,91 9.10,91
1, 20 13 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 - -
7y - - 136,38 - 243,08 - -
8, - - - - - -
9, 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, 217 182,80 217 217 140,50 72.25
13, 32.,5% 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 0.1% 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 0.00L7 0.025
19, No deficit 8,41% 4,8% 0.3% 0.17% 2.5%%
, No deficit No deficit
Remarks

* .
Rooting depth by interpolation



Crop: Sorghum

Sowing Diate: 25.5,91

-207 -

ANNEXURE-16(b)-Contd /==

- Plot No. Machakauli Minor-l-

S1.,No. Particulars Analysis Dates
25.5.91- 10.6.91- -20.6,91- 1,8,91- 26,8,91- 12,9,91-  27,9,9]
10.6.91  20.6.91 31.7.91 26.8,91 12.9.91 27.9.91 10.10.%
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 0,20 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 - - - -
94 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, 1,44 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,
8. 0,06 0 0.173 0.02 0 0.0015 0.099
19,  6.64% 0 17.306  2.12%° 0 0.15 9.99%
No deficit *Rainfall was No deficit
distributive
over the wholes
period
Remarks

*
Rooting depth by interpolation



Crop: Sorghum {Fodder
Sowing Date : 15,7,91

- 208 -

ANNEXURE-16(b)-Contd/-

) - Plot No. LakhaotiMinor-1

S1.No, Particulars Analysis Dates
15.7.91-  31.7.91- lo.8.9l~  20.8.91- 11.9.91  26,9.1991
31.7.91 . 10.8,91 - 20:8.9L - -"11.9.19 26.9.91  9,10.91
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+.30% 0.%0 0.78. 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 65.10 108,5 181,60 173,60
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, C.C5 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 ~ Nows. ° 6.8% .
- deficit-
Rainfall was distributive
over the period
Remarks :

*
Rooting depth by interpolation



Crop: Sorghum(Fodder) - Plot No. Mundi Minor-l

- 209 -

Sowing Date : 18,6,1991,

ANNEXURE-16 (b)-Contd /-

S1.No. Particulars

Analylis Dates

distributive

over the period

* Rooting depth by percolation

18.6,91- 10.7.91- 2.8.91- 25.,8.9l- 11.9.91- 26.9.91-
10.7.91 2.,8.91 25.6.91 11.9.01 26.9.91 9,10.,91
1, 22 23 23 17 15 13
2, 6.18 4,88 4,50 4,84 4,57 3.98
3, 0.30 Q70 0.70 1,00 1,00 1,00
4, 1.8% 3,42 3,1% 4,54 4,57 3.98
5, 3,10 - 227,60  300.5%0* - -
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 0.60
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.%% 86.80 108.50 162.75 125,84 195,30
14, 0.87 0.76 0.78 0.05 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 0.5% 0.55 0.45 0.45 0.45
18, 0.0411  0.0222 0.028 0 0.014 0
19, 4,11% 2,22%, 2.81% No deficit 1,44% 0
®*Rainfall was No deficit



Grop : Arhar
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ANNEXURE 16(c)

Plot No.43 JB(1)

Sowing Date : 16,5.1991

S1.No. Particulars Analysis Dates
16,591 1,7.9l- 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 «6,10.9]
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. Ke¢ 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 - - 97.1% 238.80 = -
8. Net irrigation
application - 50 - - - -
9. Rooting depth mm 0.40* 0.50% 0.60 0.70 0.80 0.80
10.Field Gapacity
mm/m 333 300.65 333 333 278,94 232,44
11, PAP 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 ©5.10 110,79 130.30 151,90 130.3% 93,15
14, Fraction p 0.60 0.533 0.5 0.56 0.47 0.47
15, ETa mm 1,83 2.90 3.10 3.18 3.10 3.93
16, 1-ETa/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-Ya/Ym 0.067 0.1366 0.0129 O 0,0l98 0,0082
19. Yield decrease due
to water deficit :
(%) 6.7% 13,666 1,29% O l.98%  0.82
No No de- No
defictt ficit deficit
rainfall
was dis-
tributive
over the
period

by
* Rooting depth/inmferpolat ion
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Remarks : * Rooting depth by inlexpalation

ANNEXURE 16(c¢)-Cond...
Crop : Arhar Plot No. 43JB(2)
Sowing Date : 25,5.,91
S1.,No. Particulars Analysis Dates _
25,5.91= 15.,6,9l- 15,791 2,8,0l- 22.8.91 8.9.9l. 23,9,91
15.6,61  15,7.91 -2,8,91 22,8,91 -8.9,91 23,9.91 «6.10,9.
1, 20 30 17 20 17 15 13
2, 0.89 6.18 6.49 4,50 4.5 4,57 3.98
3. 0.40 1 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, - - - 319.4  300.80 - -
6. 23,10 - - 111,67 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 7L.19 130,20 151,90 114.58 94,23
14, 0.60 0.63 0.53 0.56 0.56 0.5 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, 5.4 4,07% 7.9%  No No 5.2% 1,42
deficit deficit



Grop 2 Arhar
Sowing Date : 29.5,91

ANNEXURE 16(c)=Contd,..

Plot No. 43JB(3)

S1.No, Particulars

Analysis Dates

29,5,91- 18.6,6l- 30.6,9. 2.8,91- 22,8,91 8,9.91- 23,9,91

17.6.91  30.6,91 -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 2.98 3.42 3.15 3,18 3,20 2,78
5, 23,10 - - 219,40 300,80 - -
6, 23,10 - - 146,42 63,00 - -
7. - - - 72,98  237.80 - -
84 - 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, 217 217 179,06 217 217 162,98 116,41
13, 32,55 43,40 71,62  108.50 151.90 81.47  58.07
14, 0.70 0.70 0.66 0.63 0.68 0.68 0.72
15, 1,78 2,71 3.39 3,15 3.18 3,12 2,60
16, 0.40 0.03  0.006 0 o 0.02 0,03
17. 0.20 0.20 L.l 1.1 1.1 1,1 1,1
18, 0.0801 0.018  0,0066 O 0 0.0265 0,0339
19, 8.01% 1.8% 0.65%  No No 2,65 3,39

No Rainfall deficit
deficit was diss rainfall

Remarks : ¥*Rooting depth by inlefolation

tributive was

over the distri-

period butive
over the
period
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ANNEXURE-16(c )=Contd /=

Crop : Arhar - Plot No, 84 KB(1l)
Sowing Date : 10.6.91

S1,No. Particulars

Analysis Dates

23 .8.90=

10.6.91-  10,7,91- 2,8.91- (271" 0,9,91- 24.9,91-

10.7.91  2.8.91 23.8,91 77 24.9,91 7.10.91
1, 30 22 21 17 1% 13
2, 6,61 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*  0.35 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 81,47 538,07
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.m
17, 0,20 0.20 1,10 1;10 1,10 1.10
18, 0.42 0 0 0 0.0265 0,0339
19, 4,248 No No No 2.6 3.,39%

Deficit Deficit Deficit

Remarks

*
Rooting depth by inferpolation
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ANNEXURE-16 ( ¢ )-Coontd /=

Crop; Ahbar - Plot No, 84 KB(2)

Sowing Date : 13,5,91

“Rooting depth, by inferholation

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 0.30 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.%0 108,50 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 3.18 3,12 3,60
16, 0.36 0.10 0.067 0,013 o 0.02 0.09
17,  0.20 0.20 1,1 1.1 1,1 1.1 0.7%
18, 0,073 0.02 0.0738 0.015 0O 0.0264 0.079
19,  7.30% 2.0%% 7.38%  1,%0%L No 2.6% 7.09%

deficit

Remarks :
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Crop : Arhar - Plot No. 84 KB(3)
Sowing Date : 8.6,91

ANNEXURE=-16( c)~Contd /e~

S1.No. Particulars Analysis Dates

8,6.,91= 1$.7.91- 2,8.91- 23,8,91- 9,9,9l. 24,9.91-

18.7.91 2.8.91 23.8.91 9,9,91 24,991 7.10.91
1. 40 14 21 17 15 13
2. 6.31 4,89 4,50 4,97 4,57 3.98
3, 0.40 0.70 0.7 0.7 0.70 0.70
4, 2,92 3.42 3.15% 3.20 3.20 2,78
5, 3.10 - 219,40 300,80 - -
64 3.10 - 108,44 65.10 - -
7. - - 110.96 235,70 - -
8. - - - - - -
9, 0.30% 0.35* 0.40% 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, 0.7% 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 ) 0.023 0.029
17, 0.20 1,10 1,10 1.10 1.10 1.10
18, 0,0721 0.081 0.0139 0 0.0257 0.0325
19, 7.21% 8,106 139 0 2,57 3.25%

No deficit

rainfall was
distributive

over the period

plafo Remarks

*
Rooting depth by Interpolation
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ANNEXURE-16(c)=Contd/-
Crop: Athar - Plot No. 4% KB(1)
Sowing Date : 20,5,91

S1.No, Particulars

Analysis Dates

20,5,91-6.6.91- 8o7,91. 2-,8,0L, ‘2 10.9.91  25,9.91
6.6.51 @.1.91 2¢@§@911 nggolg  ._10,9,19 25.9.91 8.10.91
1, 16 32 24 22 17 15 13
2, 6.38 6.37 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
S 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*% 0.30 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.%% 55.74 92,65 108,50 108,50 89,62 63.88
14, 0.74 0.72 0.66 0.68 0./8 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 0.7% .
18, 0,0463 0.0741 0,0848 0,004 0 0.0265 0.0431
19,  4.63% 7.41% 4,488  0.%% 0 2.65%6 4,31%
No deficit No deficit

Rainfall was

distributive over the

period
Remarks :

* Kt
Rooting depth by . Interpolation



Crop: Arhar - Plot No, 45 (KB-2)

Sowing Date : 10,6.91

ANNEXURE-16(c)-Contd /==~

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 - -
74 - - 160,18 233,26 - -
8., - 75 - - - -
9. 0.30* 0,35* 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, 0.7%  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, 0,056 0.0892 0,267 O 0.0285 0.0839
19, 5.666 3.92% 2,6 O 2.6% 3.30%

No deficit

‘rainfall was

distributive

over the periocd

!

Remarks:  *p oting depth by Interpolation



Crop: Arhar

- 218 ~

- Plot No. 45 KB (3)

Sowing Date : 14,6,91

ANNEXURE=-16( ¢ )-Contd/---

S1.No.

Particulars Analysis Dates /
14.6.91- 20.7.91 2,8,91= 24.8.91- 10.0.61- 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 1% 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. - - @92 @ 0 . - -
7 - - 115,48 233,26 - -
8, - - - - - -
94 0.30* 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 86,8 97.65 73.24 57.46
14, 0.7% 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 0.0l9 0,02 0 0 0.02
17, 0.20 1,10 1.1 1.1 1.1 1.1
le.  0.0%66 0.0211 0.0267 O /) 0.028
19, 5.666 2,11%  2.67 No deficit O 2.8%%
Rainfall wgg deficit
distributive
over the period
- Y
Remarks :

Rooting depth by Interpolation
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ANNEXURE=16 ( ¢)~Contd/-

Crop: Arhar - Plot No, Machakanli Minor
Sowing Date:z 11.,5,61

$1,No., Particulers Anelysis Dates

11,5,91- 10.6.9l- 25.,6,91- 31,7.9l- 26.8,91- 12,9,91 27,9,9)
1006091 2506091 3]-¢709l 2608.91 12 0909-]- "2709091' -1—0.1—0.(:

1. 30 15 36 26 17 15 13

2, 6.3 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 - - -
Te = - - 89.08 - - -
8, = 75 75 60 - - -
9. 0.3 0.32¢ ~  0,35* 0.40 0.50 0.50. 0.50
10, 333 333 333 333 333 278,94 232,1¢
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 86,80 108,50 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, 0.l8 0,008 0.013 0 0 0.24 0,05
7. 0.20 0.20 1.1 1.10 1.10 1.10 1,10
18,  0.036 0.00L 0,014 0 0 0.265 0.0563
19, 3,60 0.16% 1,49%  No  No 2.6%% 5. 63%
Deficiti  Deficit
.. . Irriga-

tion and rainfall
was distributed

over the period
|

Remarks: *Rooting depth, by Interpolation



Crop ¢ Arhar - Plot No. Lakhaoti Minor -l
Sowing Date: 15,6,01

- 220 ~

ANNEXURE-16(c)-Contd/-

Sl, No, Particulars Analysis Dates
15,6,91- 20,7,91- 25,8,91-  11,9.91- 26.9,91-
20.7.91 25.8.1091 11:99 o6 501 9,10.91
1, 3% 35 17 15 13
2, 5.99 4,61 4,55 4,97 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 - -
Te = 185,65  18%7.75 - -
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 86.80 73,32 . 57,45
14, 0,76 0,67 0.68 0.68 0.64
15, 1.8l 3.23 3.18 3.19° 2,54
16, ©.0245 O 0 0,00l% 0,008
17, 0.20 1.1 1.1 1.1 1,1
18. 0:049 0 0 0.00L77  0.0004
19, 4,9% 0 0 0.,17% 0.94
No deficit No deficit No No
Irrigation rainfall was deficit deficit

& Raeinfall

distributed

was distributed the over

the period

the period

|

Remarks:

* v .
Rooting depth by Interpolation



Crop: Arhar
Sowing Date: 15,5.91

- 221 -

ANNEXURE-16( ¢ )=Contd //=--

- Plot No., Mundi Minor-l

S1,No, Particulars

Analysis Dates

2 08 091-

15.5,91- 5,6.91- 30.6,91- 25,8,91- 11,9,91 26,9,9
5.6,91 30.6.91 2,8.91 25.,8,91 11.,9,91 26,9,91 -9.,10,9]

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 0.70 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 - -
7o - 0 - 117,%7 228,05 - -
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 3.1% 3.19 3,07 3,63
16, 0,167 0.102 0.05% o) 0 0.040 0.009
17, 0.20 0.20. 1.1 1.1 1.1 1.1 1.1
18,  0.083%  0,0204  0,06%8 0 0 0.044 0.010!
19, 3.3% 2,084 6.58% 0 0 4, 46% 1,01%

Rainfall was No deficit

distributed rainfall was

over the distributive

‘period over the

period

Remarks 3 *Interpoléted rooting depth
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Crop Sugarcane :

Sowing Date:

- 228 -

ANNEXURE-16 (d )-Contd/-

Plot No. 45 KB(1)

20.4.91

S1.No. Particulars

Analysis Dates

28.7.91- 24.,8,91

*
Interpolated rooting depth

20,4.91- 13.5.91- o ¢ o) _ 10.9,91  25,9,01

13.5.91 10.6.91 ,5 54  24.8.91 10.9.91 25.9.91 810,01
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, 218 217 207,65 217 217 139,82 80,42
13, 65,10 130,20 185,74 195,30 217 187,78 104,55
14, 0.86 0.65 0.68 0,74 0365 0,65 0.70
15, 2,09 4,0% 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. 0.08l9 0.04% 10,1247 0 0 0.066 0,038
19, 3.19%  4.56% 12,97% 0 0 6.61% 3,88%

No Rainfall
deficit  continued "
over the
period
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