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I. INTRODUCTION
 

Various research institutes, universities, and ministries have
 

conducted wheat improvement programs in Pakistan which have some

times included work under barani (rainfed) conditions. However,
 

the 	major emphasis of this program was, and continues to be, re

search done under irrigated conditions.
 

In order to both emphasize rainfed farming conditions, and to
 

use farmers' fields for tests and demonstrations, a cooperative
 

research and demonstratior, program was organized between CARE and
 
USAID, beginning with the 1973-74 
 1.abil/ season. One thousand
 

seven hundred eighty-four wheat plots of all types were established
 

in that season in the two provinces (Punjab and Northwest Fron

tier). The CARE program was continued for 1974-75, and the Agri
cultural Extension Service carried 
 on 	 the program for 1975-76,
 

when over 250 adaptive research and verification trials for Rabi
 

crops were planned in the two provinces. This Barani Project was
 

staffed by USAID, the provinces of Punjab and Northwest Frontier
 

(NWFP) in Pakistan, and Experience, Incorporated. The present
 

report is an attempt to summarize some of the information accumu

lated since 1973.2/
 

II. DESCRIPTION O AREA
 

Over 4 irillion acres in farms are classified as rainfed in
 

Punjab, while over 2 million acres 
in NWFP are in the same cate

gory. More than 10 million people live in those areas and depend
 

on the crops produced there for their sustenance. Wheat, Pakis

tan's principal food grain, is the most important crop.
 

l/ 	 Rabi is the crop season that runs generally from October
 
through March.
 

2/ 	 This manuscript was reviewed by Messrs. Hooker, Sulyman, and
 
Jones of USAID/Pakistan Mission.
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A. Size of Farms
 

The majority of barani farms are small. For Rawalpindi Dis

trict (Punjab), which is 98 percent barani, the office of the dep

uty director of agriculture (DDA) in 1975 reported that 30 percent
 

of the district farms were of less than 1 acre, 20 percent of from
 

1 to 2.5, 19 percent of from 2.5 to 5.0, and 19 percent of from 5
 

to 12.5.
 

B. Importance of Dependable Rainfall
 

A dependable Rabi rainfall is necessary for a good wheat crop.
 
While Rawalpindi has three times the annual rainfall of Peshawar,
 

they both furnish a 6-12 inch range during Rabi season, which is
 
satisfactory for a crop of average or better size in most years.
 

Acreages 	sown to wheat on barani lands are shown in Table 1.
 

TABLE 1. 	ACREAGE OF BARANI WHEAT BY ANNUAL RAINFALL CLASS,
 
1972-73 AND 1973-74 ACREAGES
 

Over 20 12-20 Under 12 Total
 
inches inches inches by Province
 

millions of acres---------------------

2.31 (Punjab) 

1.00 (NWFP) 

0.79 (Other Areas) 

2.8 0.9 0.4 4.10 (TOTAL) 

NOTE: Annual average yields for 1970-73 ranged from 3.8 to
 
6.2. maunds per acre.
 

SOURCE: 	 Provincial Statistics, Offices of Commissioner, Planning
 
and Development.
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C. Rainfall Variability
 

Barani wheat production is highly variable from year to year,
 
due 	primarily to the unreliable rainfall. For instance, during
 
the 	decade 1964-73, the year of highest production provided 60
 
percent more wheat than the year of lowest production.3 / Rain
fall variations, both in timing and in amount, cannot be eliminated
 
from any production planning. For instance, when farmers are con
sidering a new technique such as heavy fertilizer application, the
 
formulae needed, and the optimum timing and rates of applications
 

under varying amounts of available soil moisture, must all be con
sidered. In spite of all the experiments showing yield advantages
 
due 	to fertilizer application, many farmers tend to use it spar
ingly because they are afraid it will "burn" their crops during a
 
dry 	season. Here is where trials and demonstrations under farmer
 
conditions are important, because actual conditions of risk and
 
uncertainty have never been included in the experimental designs
 

of the researchers.4/
 

III. FARM MANAGEMENT
 

A. "The Barani Package"
 

Apart from the influence of rainfall, yields result from the
 
use of a "package" of agricultural practices adapted to each farm
er's situation. The typical barani "package" in the past ignored
 

manufactured fertilizers, depended on unimproved varieties, and
 
chose inadequate tillage operations. Experimental evidence over
 
the past 20 years indicates that in the higher rainfall areas, the
 
potential exists to double or even triple cereal crop yields, with
 

improvement possible even in areas of lesser rainfall.
 

3/ 	H. M. Hepworth and T. G. Zinn, "Barani Wheat Production in
 
Pakistan", 1973.
 

4/ 	D. T. Myren, "The Puebla Project: A Developmental Strategy

for Low Income Farmers", 1971.
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B. Factors that Motivate the Farmer
 

It was estimated by one author that even a demonstrated yield
 

increase, if it is to appeal to farmers, 
 must be at least 100%
 
higher than his traditional yields, and such an increase must ob
viously be reliable over time.5/ 
 On the other hand, the farmer
 
can distinguish visually between fields where there may be 
 only a
 
10 percent difference in yields, and this difference will be enough
 
to cause some farmers to adopt the new variety. Also, the farmer
 
is not satisfied with a large yield increase at 
any cost. Instead,
 
he is looking for a substantial margin between the added costs of
 
the inputs he uses, and the added market value of the crop he 
 pro
duces; 
hence, the need for attaching prices to his princi.pal cash
 
inputs (fertilizer and improved seeds) and calculating the value
 
of his wheat, as is done in this report.6/
 

C. New Practices Needing Experimentation
 

Besides the tests and demonstrations summarized in this report,
 
there are many improved practices that will be undertaken by the
 
barani program in the future. 
 Tillage methods and implements need
 
to be developed to improve water intake and storage 
 in barani
 

soils. Wheat seed and plant for and
treatment diseases 
 insect
 
attacks must be undertaken, as well 
 as weed control including
 

herbicides. A traditional practice to weed
limit growth is to
 
plant more wheat seed per 
acre than is needed to produce a normal
 
crop. Soil conservation must be a long range goal. 
 Crop inter
planting, crop rotations, new crops, changes in dates of planting
 
and harvest, chemical carryover from one season to the next in the
 
soil--all these are important subjects on 
whiii there is little
 
experimental evidence presently available in 7-1Yistan.
 

5/ 
Millard Long "Credit Program for Barani Farmers" (Manuscript).
 

61/ A. T. Mosher, "Getting Agriculture Moving", Chapter 2, 1966.
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IV. 
COSTS OF WHEAT PRODUCTION
 

The data in Table 2 have been drawn from 
 many sources, and
 
give the costs required for the typical operations of carrying 
out
 
a wheat crop. 
 Data from this table will 
be found useful in calcu
lations for the following tables in 
this report. It is evident
 
that the amount of increase in yield is crucial, given these 
 costs
 
as fixed. For the most comparisons in this table, the farmer's 
break-even point must be at about an increase of six maunds per 

acre. 

V. EARLY TRIALS ON FARMS
 

The trials and demonstrations reported on 
later in this report
 
were all conducted on farmers' fields, and most of them 
 were con
cerned with fertilizer applications and with improved seed vari
eties. Table 3 contains reports of 
two trials conducted several
 

years ago.
 

Fertilizer trials on 
farmers' fields were conducted in Rawal
pindi (a high rainfall area) for a three-year period (1956-58).
 
Improved local varieties (C591 and C228) 
of barani wheat were used.
 
The results are in Table 3.
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TABLE 2. COSTS OF WHEAT PRODUCTION ON BARANI LAND, 1975-76
 

Traditional 
Desi Wheat 

Improved 
Practices 

Land Working and Sowing 
--Cost per Acre (Rupees)--

Land Preparation: 
3 plowings (bullocks, 1 day ea.) 
1 planking (bullocks, 1/2 day) 

Seed Bed Preparation: 
3 plowings 
1 planking 

Seeding: 
Seed, 1 maund 
Sowing (bullock, 1 day;

1 man added) 
Harrowing (bullocks, 1 day) 

45.00 
7.50 

45.00 
7.50 

37.00 

25.00 
--

45.00 
7.50 

45.00 
7.50 

57.00 

25.00 
15.00 

Chemicals 

Fertilizer (2 bags) 
Fertilizer transport to farm 
Fertilizer application (bullocks

(1/2 day; 1 man) 
Plant protection chemicals 

140.00 
4.00 

12.50 
5.00 

Harvesting 

Cutting crop (4-5 days for 1 man) 
Threshing (1/2-1 day for 1 man, 

bullocks) 
Winnowing (1/2-1 day for 1 man) 
Transport crop to farmer storage

(1 - 1-1/2 days) 

40.00 

12.50 
5.00 

10.00 

50.00 

25.00 
10.00 

15.00 

Miscellaneous Expenses 10.00 25.00 

TOTAL COSTS 244.50 488.50 

. . . continued 
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TABLE 2. 	COSTS OF WHEAT PRODUCTION . . . (continued) 

Increase in
 
Yield Increase 
 Net Benefit
 

Per Acre 
 Per Acre
 

(maunds) 	 (rupees)
 

2 	 (162.00)
 

4 (80.00)
 
8 
 84.00
 

14 
 330.00
 
18 
 494.O0
 

Assume yields of grain of: 1 man-day costs Rs. 10 per maund
 
Desi -8, 12, 16 maunds 1 bullock-day (2 bullocks and
 
Improved-10,20, 30 maunds driver) costs Rs. 15 per maund
 
Bhoosa-same yield as grain
 

Grain price Rs. 37 per maund
 
Bhoosa Price Rs. 4 per maund
 

TABLE 3. 	WHEAT TRIALS IN RAWALPINDI, 1956-58
 

Wheat Yield
 
Following After
 

N P K a/ A Crop Fallow
 

(pounds per acre) (maunds per acre)
 

Control (no fertilizer) 0 0 0 4.1 9.7
 
Nitrogen 
 30 0 0 6.1 11.8
 
Nitrogen/Phosphate 30 30 0 9.0 
 14.5
 
Nitrogen/Phosphate/Potash 30 30 30 10.0 16.7
 

a/ N= nitrogen, P = phosphate, K = potash
 

SOURCE: 	 Khan and Chaundry, "Farming Erodable Lands in West
 
Pakistan, 1967.
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The Punjab Department of Agriculture also carried out wheat
 

trials at 14 locations in the province in 1969-70, using a "pack

age" of improved practices: (a) deep plowing at the beginning of
 

monsoon rains, (b) shallow cultivation after each rainfall to con

trol weeds and maintain surface mulch, (c) improved wheat vari

eties, and (d) application of nitrogen/phosphate fertilizer at a
 

64-40-0 rate at seeding time (see Table 4). Rainfall that season,
 

between heading and maturity, amounted to four to six inches de

pending on location. (Sandy soils that allow good moisture pene

tration are usually best for obtaining higher yields.)
 

TABLE 4. WHEAT TRIALS IN THE PUNJAB, 1969-70
 

Average
 

Variety 	 Yield
 

(maunds per acre)
 

Improved 	Local (C-591) 19.2
 

Mexi-Pak-65 	 27.9
 

Barani-70 	 29.4
 

SOURCE: 	 Government of Pakistan, "Fifth Annual Report
 
of the Accelerated Wheat Program", 1971.
 

VI. RECENT VARIETY AND FERTILIZER TRIALS
 

The data that will be discussed in the report were assembled
 

from farm trials of five Rabi seasons. The trials were of an
 
"adaptive" or "verificational" nature; the simpler demonstrations
 

are not included in this report. In order to be able to compare
 

the data as between years and areas, the same prices were assumed
 

throughout, even though in actual practice there may have been
 

some differences. The price of all improved wheat seed varieties
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is assumed to be rupees (Rs.) 57 per maund, while local seed is
 

priced at Rs 37, the same as all wheat sold by the farmer.7/
 
Phoosa production is not usually reported, so it has been assumed
 

as equal to grain yield unless reported directly. Nitrogen is
 
priced at Rs. 1.48 per pound.; phosphate at Rs. 1.10 per pound,
 

and potash at Rs. 1.16 per lb. 8/. The summary table for each
 

set of trials reported takes the incrcsed cost represented by
 
improved seed, fertilizer applied, or both, and compares these
 

costs with the increased net value of the crop due to higher yield.
 

This is identified as the "cost-benefit ratio", which could be
 
defined as the rupees of net added crop value obtained for each
 

rupee expended on the identified farm inputs, (usually fertilizer
 

and high yielding variety seed). The reader may feel that, if
 

appropriate demonstrations and educational material are shown the
 

farmer, he will consider a cost-benefit ratio of 2.00 or less, 
attractive enough to adopt the practices recommended. Such an 

assumption may be proven to be true or not, depending on what 

studies of adoption will show. 

The farmer will have additional costs of production of Rs. 84
 

per acre in addition to cost of the improved seed and fertilizer
 

(see Table 2). The value of increased Bhoosa production is assured
 

to Rs. 4 per maund. (It must be noted that this report is based
 

on secondary data, all reported as simple means, so the raw data
 
was not easily available to consider statistical reliability of
 
the results, or even the dispersion around the means.) In some
 

cases a "control" situation is reported, in which local seed is
 

used and no fertilizer is applied. If there is no "control" re
ported, then a base was artificially supplied, by using the case
 

with the lowest seeding rate or lowest fertilizer application as
 

7/ 	However, seed at sowing time may change in price drastically.
 
In many cases, market price may have been higher than
 
government controlled price for all wheat including seed.
 

8/ 	Government subsidies involved in fertilizer prices were not
 
accounted for in any of the following calculations.
 



10
 

the base. This would allow comparisons for various application
 

levels, but should not be considered as a true control situation.
 

Plots placed on Punjab farmers' fields over a five-year period
 

(1971-72 to 1975-76) are shown in Tables 5, 6, and 7. The data
 

were reported by the Director of the Soil Fertility Survey and
 

Soil Testing Institutes. In Table 5, yields of three improved
 

varieties are shown compared with various application levels of 

fertilizer and by two ranges of rainfall. Yields increase consis

tently with each addition of fertilizer, in both low and high 

rainfall areas. 

Calculations in Table 6 are based on data from Table 5, with
 

the lightest level of fertilizer treatment in each group being
 

used as an artificial base for computation purposes only. The
 

cost-benefit ratio is equivalent to the dollars of increased net
 

income (over the base) for each dollar spent on increased fertil

izer input. About half of the ratios are larger than 1.5 and this
 

might be a high enough increase to attract a proportion of the
 

farmers, if the results were widely advertised and demonstrated.
 

In both categories, the highest application levels for fertilizer
 

result in lower ratios than some of the lower application levels
 

-- suggesting that knowledgeable farmers may decide to fertilize
 

but will prefer lesser input applications that give them the higher
 

ratios.
 

In Table 7, data is grouped according to district. Campbellpur
 

is separated because of its different soil requirements for potash.
 

The "control" yield represents no fertilizer application, and local
 

(Desi) seed. The Soil Fertility Survey suggests a "recommended"
 

dose of balanced fertilizer to achieve the yields represented in
 

the table.
 



TABLE 5. FERTILIZER INPUTS AND YIELD OF IMPROVED WHEAT VARIETIES IN 
BARANI AREAS OF TH1E
 
PUNJAB, 1971-72 to 1975-76 a/ 

LOW RAINFALL AREAS (less than 25 inches)
 

Treatment Cost (Rupees) Yield Tncreaso Over Control

nacre)

Nitrogen Phosphate Potassium Total-- exi-Pak Barani-70 
 Potohar
 

30 -0 -0 44.40 -- 64.40 5.7 
 4.2 5.9
30 -30-0 44.40 33 
 -- 97.40 7.5 7.2 7.8
60 -30-0 83.80 33 -- 141.80 10.3 9.9 10.660 -60-0 86.80 
 66 
 -- 174.80 12.4 12.3 13.560 -60-30 88.80 
 66 34.80 209.60 13.4 13.6 15.8
 

/
HIGH RAIINFALL AREASc (more than 25 inches)
 

60 -0 - 0 88.80 -- 108.80 5.9 5.4

60 -30 -0 88.80 33 
 -- 141.80 b.8 8.3
 
60 -60 -0 S8.80 66 
 -- 174.80 11.1 10.5
90 -60 -0 133.20 66 -- 218.20 14.3 
 12.4
90 -60 -0 133.20 66 
 69.60 287.80 14.1 
 14.1
 

a/ Derived from "Fertilizer Requirements of Dwarf Wheats in the Project", October, 1976, Tables 6-7
 
by Dost Mohammad Malik.
 

b/ High rainfall data (1971-72 to 1973-74).
 
c/ Including added rupees (Rs.) 20 for improved seed.
 



--------------------------------

TABLE 6. INCREASES TN ("7OSS IND NET VALUE OF 1JHEAT IN BATANiI ATF.A7 OF PUIJAB (Low Rainfall) 
1971-72 to - 7 6a/
1 9 7 5
 

Increase in Gross Value
 
Over 
 Control !/ Increase in Net Value Cost-Benefit Ratio 

Barani-
 Ta rani- Baran i -Treatment Plexi-Pak 
 70 Potohar Mexi-Pak 70 
 "otohar M-xi-Pak 70 Potohar
 

Rs. per acre------------------

30-0-0 233.70 
 172.20 2/!1.90 85.30 23.80 93.50 1.3 0.4 1.4 
30-30-0 307.50 LI5.20 319.80 126.10 113.80 138.40 .3 1.2 1.4
 
60-30-0 422.30 405.90 434.60 196.50 180.10 
 208.80 1.4 1.3 1.5
 
60-60-0 508.40 504.30 553.50 
 249.60 245.50 294.70 1.4 
 1.4 1.7
 
60-60-30 549.40 
 557.60 647.80 255.80 264.00 
 354.20 1.2 1.3 1.7
 

60-0-0 241.90 
 221.40 
 - 49.10 2d.60 - 0.4 0.3 -
60-30-0 360.80 340.30 
 - 102.00 81.50 - 0.7 0.6 -
60-60-0 455.10 430.50  196.30 171.70 
 - 1.1 1.1 

90-60-0 586.30 508.40 
 - 284.10 206.20 - 1.3 1.0 -
90-60-60 578.10 573.10 
 - 206.30 206.30  0.7 0.7 

a/ Based on Table 5.
 

b/ Includes Bhoosa at same yield as 
grain, valued at Rs. 4 per maund (this system is used in
 
all tables).
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In Table 8, experiments from three 
areas in the Punjab are
 
recorded for 1973, with two levels of fertilizer application, and
 
the use of improved seed. Increases in net value for the use 
of
 
improved seed and of fertilizer, vary from Rs. to Rs. 416
146 per
 

acre.
 

Data for one level of fertilizer application for 1974-75 in
 
both the Punjab and NWFP are given in Tables 9 and 10, by geo
graphic location. The fertilizer is applied to one improved vari
ety. "Control" here also represents no fertilizer applied, and
 
the local (rDesi) variety of seed. Yield increments vary from 5 to
 

18 maunds, indicating the wide variation in 
 local conditions af
fecting the wheat. For instance, improved varieties are often
 
very sensitive to amount of moisture at seeding time, 
and depth at
 
which the seed is planted.
 

The economic information for 
both provinces is summarized in
 
Table 11. Net value increase varies from Rs. 
129 to over Rs. 660
 
per acre.
 

In Table 12, three improved varieties in the Punjab are treated
 
to varying levels of fertilizer application, and there are two
 
levels of rainfall distinguished (1975-76). Yields noted
are for
 
both the improved and local varities. The data is organized in
 
Table 13 in such a way that the effects of the additional fertil
izer applications only are shown for each 
 of the improved vari
eties. This is done by making the lowest treatment level the base,
 
as discussed previously. Increases in net value vary from negative
 
to over Rs. 350 per acre. There are moderately high cost-benefit
 
ratios in both areas. In Table 14, yields from the three 
 improved
 
varieties have been averaged to provide one figure for each treat
ment, to compare with the yield of the variety
local under the
 
same treatment. Increase in net value ranges from Rs. 
 39 to Rs.
 

370.
 



TABLE 8. NET INCREASE OF WHEAT CROP IN THREE BARANI AREAS OF PUNJAB, 1973 a
 

Increased 
 Increased 

Cost-
Yield Fertilizer 
 Gross Value 
 Net Value Benefit
Per Acreb/ 
 and Seed Costs/ Increase 
 Increase 
 Ratio
 

IRDP Low . High / Low High 
 Low High
District Markaz Level-/Levele/Level Level Level Level 
Low High Low High


Level Level Level Level
 
(maunds) (Rs. per acre) 
 (Rs. per acre) (Rs. per acre)
 

Jhelum Dhudial 5.6 
 9.9 99.30 178.60 229.60 405.90 145.60 321.90 1.5 
 1.8
 
Campbellpur Bahatar 
 6.4 10.6 99.30 178.60 262.40 434.60 
 178.40 350.60 
1.8 2.0
 
Rawalpindi Daultala 
 7.9 12.2 99.30 178.60 323.90 500.20 
 239.90 416.20 2.4 2.3
 

a/ 	 Derived from "Economics of Fertilizer Use in Production of Wheat in the Rainfed Regions of

the Punjab", Table 1, by Dr. Riaz Ahmad Khan.
 

b/ 	 Increase over Control - local seed, no U,fertilizer
 
c/ Increased Value of Improved Seed added at Rs. 
20 per acre, assume 1 maund used per acre.
 

d/ Ratio of Nitrogen-Phosphate-Potassium 
= 35-25-0 (Rs. 79.3).
 

e/ Ratio of Nitrogen-Phosphate-Potassium 
= 70-50-0 (Rs. 158.6).
 



TABLE 9. 
 SUMMARY OF YIELD DATA OF WHEAT DEMONSTRATION BY MARKAZ, 
IN PUNJAB PROVINCE, 1974-75! /
 

Total No. 

Markaz 
 of Farmers 


Bahtar 
 47 

Daultala 
 41 


Dhudial 
 35 


Choa Saidan Shah 
 29 


Chauntra 
 69 


a/ Data from records of UJ3AID. 
FerLilizer 


Value of wheat - Rs.37
 

Total 


No. of 

Union 


Councils 


4 


3 


4 


iplied: 


Grain Yield in
 
Maunds per Acre
 

Control Bnrani-70 


11.39 


13.88 


1.99 


8.01 


12.78 


72 seers urea 


23.18 


20.83 


21.82 


14.82 


21.24 


-:er acre; 


Incremental
 

Yield
 

11.79
 

6.95
 

11.83
 

6.81
 

8.46
 

64 seers DAP ker acre.
 

ai 



TABLE 10. SUMMARY OF YIELD DATA OF WHEAT DEMONSTRATIONS, BY rIARKAZ, FOR NWFP, 1974-75 a/ 

Markaz 
 Total Number Totdl Number Yield b/ Incremental Yield 
of Farmers ot ln ion Couincils Control itrini - 70 

-------------maunds per acre----------
DIVISION: SiuxT 

1. Barikot 37 4 16.95 23.60 6.65
 

DIVISION: PESHAGR
 

2. Kohat 3 3 23.76 28.93 5.17
 

3. Karak 3 3 A6.43 34.62 18.19
 

4. Gumbat 5 4 12.17 22.35 10.18
 
5. Hangu 20 6 16.32 30.13 13.81
 

DIVISICN: HAZARA
 

1. Battal 
 2 1 13.14 23.94 10.80
 

a/ Data from records of USAID.
 

b/ Fertilizer applied: 72 seers urea per acre; 64 seers DAP per acre, on Barani-70.
 
1 seer = approximately 2.1 pounds.
 

V-t
 
Value of wheat = Rs. 37. 



TABLE 11. INCREASES IN YIELD AND NET VALUE OF WHEAT IN BARANI AREAS, BY MARKAZ, 1974-75 a /
 

Cost of Yield Increase-

Fertilizer and Barani-70 

Seed Increase over Local
Markaz (Rs. per acre) (maunds per acre) 

PUNJAB PROVINCE 
Bahatar 


Daultala 


Dhudial 

Choa Saidan 
Shah 
Chauntra 


NWFP
 

Barikot 


Kohat 


Karak 


Gumbat 


Hangu 


Battel 


216.00 


216.00 


216.00 


216.00 

216.00 


216.00 


216.00 


216.00 


216.00 


216.00 


216.00 


11.8 

7.00 


11.8 


6.8 

8.5 


6.6 


5.2 


18.2 


10.2 


13.8 


10.8 


Increase 

in Gross 


Value 

(Rs. per acre 

4,33.8 0 

,:,7.00 

4:,3. H) 

£78.80 

348.50 


270.60 


213.20 


746.20 


418.20 


565.80 


442.80 


Increase 
in Netb/ Benefit 
Value

(Ps. -acre) Ratioc/ 

391.80 1.8 

:03.00 0.9 

399.30 1.8 

1q4.-0 0.9 

264.50 1.2 

186.60 0.9 

129.20 0.6 

662.20 3.1 

334.20 1.6 

481.80 2.2 

358.80 1.7 

a/ Data from Tables 9-10.
 

b/ Rs. 84.00 of added cost associated with application of new seed and fertilizer, and 00 
subtracted from gross value (used in all tables where applicable). 

c/ Net value divided by costs of fertilizer and added seed cost. 



-----------------

TABLE 12. 
 WHEAT VARIETY AND FERTILIZER EXPERIMENTS 
IN BARANI AREAS OF PUNJAB, 1975-761
 

Treatment No.
Variety 
 1 
 2 
 3 
 4
 

LOW RAINFALL AREAS
- yield in maunds per acre------------------

60  30 -0 60 -30 -30 60-60 -0 
 90-60 -0
 

Lochl 22.41 23.88 24.84 25.06
Potohar 
 28.54, 
 30.15 
 30.50 
 30.31
 
Barani -70 
 31.82 
 30.69 
 33.39 
 34..'7
 
Yakora 
 29.33 25.81 
 31.08 
 31.98
 
HIGH RAINFALL AREASc/
 

30 - 30 -0 
 60 -30 -0 
 60-60-0 
 60-60-30
 
Local 
 19.18 
 22.71 
 21.99 
 24.66

Potohar 
 20.61 
 23.87 
 29.06 
 27.98
 
Barani-70 
 22.65 
 30.60 
 27.81 
 30.84
 
Yakora 
 23.36 
 30.29 
 32.69 
 32.11
 

a/Derived from "Results of Experimental, 
Verification and Demonstrdtion Plots in Barani
- reas, 1975-76 ",innex A, ,<eported on June 21, 1-76, by Rana Mohammad Saleem, Barani
(Yunjab) 
'roject Director.
 
b/13 experiments; 88 observations.
 
&/13exl eriments; 48 observLions. 
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In Tables 15 and 16, the data from the Barani Demonstration
 
Plots in the Punjab, for 1975-76 are summarized. Two improved
 

wheat varieties were compared with the local variety, and one level
 

of fertilizer application was compared with no fertilizer. The
 

results are summarized by tehsil and by district, using weighted
 

averages for the one to 
four tehsils in each district in which
 

plots were established. Three types of results are reported in
 

the tables: (1) increases in yield and net income due to the use
 

of improved seed only, (2) increases in yield and net income due
 

to the application of the specified level of fertilizer only; (3)
 

increases in yield and net income when both improved seed and fer

tilizer effects are combined together. The net value increase for
 

seed only in both tables varies from Rs. 12 to Rs. 430, and the
 

cost-benefit ratio varies from negative to high, depending on area.
 

The net value increase for fertilizer is usually higher than for
 

seed, but because of the high cost of the fertilizer, its cost

benefit ratio is often less.
 

The results reported for seed and fertilizer when considered
 

together may be a weighted mean of the results taken separately,
 

or a higher figure in many cases. One might generalize that the
 

separation of these effects is a theoretical. exercise; in practice, 

the farmer is interested in their combination if he can thereby 

obtain a ratio that is satisfactory. 

Table 17 gives the results of different levels of fertilizer
 

application, combined with improved seed, for the fertilizer 
 veri

fication plots in the Punjab in 1975-76. Information is summarized
 

by villages, and average yields of all improved varieties are com

pared with yields of control (local) varieties. As a result of
 

both the use of improved seed and of added fertilizer, net value
 

per acre increases up to over Rs. 1,000 in a few cases.
 



-------------------------------------------------------------------------------
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TABLE 15 .	 YIELDS RESULTING FROM USE OF BARANI-70 WHEAT SEED AND
 
APPLICATION OF FERTILIZER TO DEMONSTRATION PLOTS ON BARANI
 
FAR.ERS' FIELDS IN THE PUNJAB, 1975-76 a/
 

A. District 	 Tehsil Barani-70(Variety) Local(Variety)
 

(Fertilizer r :iied) .... 70-50Y 0-0 70-50 0-0
 

(a)T (b) (a) (b)
 

Rawljindi Gujarkhan 	Y) c/ 33.87 24.68 25.81 18.77
 
C) / (125) 	 (125) (125) (125)
 

Campbellpur 	Y) 16.00 11.12 14.11 8.94
 
0) (95) (95) (95) (95)
 

Fatehjang -	 Y) 22.73 15.12 23.29 13.76 
C) (9) 	 (9) (9) (9)
 

irndiheb 	 Y) 16.10 10.32 11.60 8.59
 
0) (52) (52) (52) (52)
 

7ala-ang 	 Y) 17.58 12.11 30.20 10.41
 
C) (20) (20) (20) (20)
 

Campbell:ur District 	 Y) 16.55 11.20 13.73 9.25
 
0) (176) (176) '(176) (176)
 

Jhelum 	 Y) 2E.96 19.66 20.36 14.21
 
C) (417) (417) (417) (417)
 

Pind Dadan Y) 30.65 21.66 25.6E 16.95
 
Khan C) (59) (59) (59) (59)
 

Chakwal 	 Y) 25.61 17.19 21.92 12.59
 
011 (111) 	 (111) (111) (111)
 

Jhelum District 	 Y) 26.50 19.54 21.19 14.38
 
0) (587) (587) (587) (567)
 

Gujrat 	 Y) 29.74 19.85 25.92 17.25
 
0) (242) (242) (244) (242)
 

Kharian 	 Y) 32.48 24.11 26.84 19.36
 
0) (265) (265) (265) (265)
 

Phalia Y) 26.47 14.72 16.62 11.12
 
0) (27) (27) (27) (27)
 

Gujrat District Y) 30.93 21.70 25.91 17.99
 
0) (534) (534) (534) (534)
 

Mianwali Vianwali 	 Y) 16.20 12.31 14.07 11.2L
 

0) 	 (234) (234) (234) (234)
 

continued
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15. YIELLDS . (continued) 

B. District 
 Tehsil Yield Increase 
 Increase i..r o .... u.
 

S~eed Ferti- Seed + R.Per A4cre 
Only-~ .. lizer- -Fertil-izer 

-
Seed-Only 1izer-Seed-7. 

_Only_ "et
Only ...ii.
 

Rawalp-ndi 3ujarnhan 5.9 7.0 
 15.1 241.90 61
287.00 .9.1 0
 

I---------------------------------------------------
Ca.pbelipur 2.2 5.2 7.1 
 90.20 213.20 291.10
 

FIehjanG 1.4 9.0
9.5 57.40 389.50 369.60'
 

Fin i Theb 1.7 3.0 7.5 69.70 123.00 307.5C
 

Tala;an; 1.7 
 19.8 j/ 7.2 69.70 9/ 295.20
 

C . ..... Disrict 12.0 4.5 7.3 82.00a tur 184.50 30'3.4
 

in e1,. *5.6 6.2 14.8 229.60 254.-20 6,02.7 0 
Pind Dadan 
h-Bn 2.7 6.7 11.7 110.70 274.70 479.70 

Chakwal 4.6 13.09.3 188.60 381.30 533.00'
 

Jhelum District 5.2 
 6.8 14.1 213.20 278.80 582.20
 

3,..1r-t 2.6 8.7 12.5 106.60 356.70 51G.0
 

Kh&rian 4.8 13.1
7.5 196.80 307.50 541.20
 

:Phlia 
 3.6 5.5 15.4 147.60 225.50 631.40"
 

SLurat District 
 3.7 7.9 12.9 151.70 323.90 528.90,
 

5 i anwaIi I.,ianwa I i 2.81.1 5.0 45.10 114.80 2b04'
 

...... :,,,•,: .::
s•: ,, . ,....... .... ...... ntin:u ed l 

U .- .. 

.. .: -. , "; .:..'4! '._
 



---
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4 	 'L 4i: i ir<i 
. -	 2 5 

Rs.. Pe_,c 	 ai 

TBE1 . -ELDS . .. (continued) -

C.:Distrfct Tehsil Cost :nctease Increase in ,-	 i:
 

~Seed Ferti- Seed '':;
Seed 7e.:' "'zer Ferti- 3-eed! lizer Ferti SeedlizerFerti- i 

• " + 	 + '' Ferti- Seed+ i .. 
i!i i / /Cn " nl, l zer C.-I v r lizer. on,. O' li
 

Raal-Id Gujar Khn2 09.1.0 129.10 157.90 203.00 535.10 7.9 1.9 
 4,.1;
 

pur 	 ------- -------- ----
20 109.',0 129.10 6.20 129.20 207.10 0.3 1.2 1.6 
 " 

Fatehlan; 2 1D9.1 129.10 _ 305.50 2-5.00 h/ 2.8 2.2 

iFindighe'- 20 IC9.1c !29.10 h/ 39.00 223.50 h/ 10.4 1'.7 

-'alazanc 2C ,9' 12q.I0 h/ 9-1 211.20 h/g/ .6. 

CapelprLst..... 20 "!%9.10 129.10 h/ 100.50 219.40 h/ 0.9 1.7 

Jhe 	 um- 20 179.1 129.10 145.60 17C.20 51E.70 7.3 1.6 4.C 

Pind Dadan I/ 

Khan 23 10?.10 129.10 26.70 190;70 395.70 1.3 1.8 3.1 

Chakwal 23 1 1.0 " 129. 10 104.60 297.30 449.00 5.2 2.7 3.5 

Jheum:,-stic 20 IC..0 129.10 129.20 194.80 49E .20 6.5 1.8 3.9 

h/ ea tive.jr!(a 0 1920 291 5.0
3;uJ4rat 23 	 129.10 0.055107919~.1.1 2.5 3.4...
109.10 	 22.60 272.70 432.60 

Kharian 20 109.10 129.20 112.80 223.50 457.20 5.6 2.C 3.!
 

;hai*ia 2C 109.10 129.10 63.60 141.50 547.4C -
 4-4Y3.2 	1.3 4.; "
 
Ca~pbe117 

Gu~rat :lis-.rlct- 2C 109.10 129.10 67.70 239.90 444.90 3.4 	2.2 3.4 

Mianwali M'ianwali 20 I09.10 129.10 hl 30.80 121.00 h/ 0.3 O..S"" 

a/ 	Data from tables presented by the Barani (Punjab) Project Director,

January 4, 1977.
 

b/ 	Refers to nitrogen and phosphate used; i.e, 70-50 means 70 Ibs. nitro
gen and 50 lbs. phosphate.


C/ Y = yield per acre in maunds
 

d/ 0O= number of observations 
 "i ll.iiiiiil 
/Price Rs. 37 per maund for wheat.
 

local seed only. SeWith 


Probabl''d:'
e error. 
 ' - . .... :: "
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TABLE 16. 	 YIELDS RESULTING FROM USE OF POTOHAR WHEAT SEED AND
 
APPLICATIONS OF FERTILIZER TO DEMONSTRATION PLOTS ON
 
BARANI FARMERS' FIELDS IN THE PUNJAB, 1975-76a/
 

Potohar (Variety) 	 Local (Variety)
 

District Tehsil 70-50!2 0-0 	 70-50 
 0-0
 

Fertilizer Applied - ------------ (b)------------ (a)----------
Rawalpindi y)c! 22.26 21.13 16.940aa1pn.30 


- (101) (101) (i1) 	 (101)
 

Muree Y) 25.35 22.41 21.94 17.30 
0) (64) (64) (64) (64) 

Kahuta Y) 18.84 18.01 16.09 16.36 
C) (92) (92) (92) (92)
 

Gujar Khan Y) 36.10 26.80 30.40 22.70
 
0) (225) (225) (225) (225)
 

Rawalpindi District Y) 31.10 23.59 24.60 19.57
 
C) (462) (482) (462) (482)
 

Campbellpur 	 v) 20.07 14.34 17.29 12.66
 
0) (237) (237) (237) (237)
 

Fatehjang 	 Y) 23.05 17.27 20.49 
 15.15
 
0) (237) (237) (237) (237)
 

Pindigheb Y) 14.37 10.32 11.06 7.92
 
0) (314) (314) (314) (314)
 

Talagang 	 Y) 8.85 6.62 7.92 5.71 
0) (362) (362) (362) (362) 

Campbellour DistrictY) 15.60 11.42 13.30 9.69 
0) (1150) (1150) (1150) (1150) 

Jhelum 	 Y) 35.93 22.40 26.21 
 18.85
 
0) (73) 	 (73) (73) (73) 

Pind Dadan Y) 19.67 11.60 15.49 10.28
 
Khan 0) (196) (196) (196) (196)
 

Chakwal Y) 43 .02 15.70 30.02 5.16
 
0) (380) (380) (380) (380)
 

Jhelum District Y) 23.46 15.22 25.20 8.25
 

0) (649) 	 (649) (649) (649)
 

Gujrat Gujrat 	 y) 26.10 19.06 25.74 18.76
 
0) (94) (94) (94) (94)
 

Mianwali 	 Y) 16.84 11.30 16.40 10.92 
0) (429) (429) (429) (429)

Isakhel 	 Y) 17.26 11.56 15.39 
 10.42
 
0) (331) (331) (331) (331)
 

Mianwali District 	 Y) 17.02 11.41 15.96 10.70
 
0) (760) 	 (760) (760) (760) 

.continued 

http:0aa1pn.30
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YielId Incre ase Inhc rease in :Gro s:#! ,

-RS. Per .cre) ,-... -,
 

P. e1 -e + iv. l r -,eSeed f/Fertii'zer Seed 5eeed Fert- See
'District Tehsi .nl - .-n . en
 

lizer Only
 

Murree 5.1 4.6 80 209.10 186 2.0 
Kahuta 1.6 h/ 2.4 E S.6 . 4 C.4 

Gujar Khan 4.1 7.7 15.4 168.10 315.070 46i1540
Fertl
Rawalpindi District 4.C 5.0 11.5 164.00 235.0047 


Ca.,pbellpur 1.7 4.6 7.4 69.70 188.60 303.40ii" 
Fatehjang 2.1 5.3 7.9 86.10 217.30 323.90 

Fiindigheb 2.4 3.1 6.4 98.40 127.10 262.40
 
Talagang C.9 2.2 h/ 36.90 90.20 127.10
 

Campbellpur District 1.7 3.6 h/ 69.70 147.60 241.90'
 

Jhelum 3.6 7.4 17.1 147.60 302.40 701.10
4.3 5.2 9.4 5330 213.20 385.40
Gura PindCuapbelCDadan Khan 1. 4.6 7.4 69.70 287o60 2300
 

Chakwal 10.5 24.86i/ 17o6 430.o5C i_ 729,,86O

287.00 6230200
Jhelum District 7.0 17.0 15.2 2_/. 7.
 

Jheum3. 74 1.1 14.6 3C.4 71.01
 

Mianwali 0.4 5.5 5.9 16.40 22550 241.00
 

Isakhel 2.4 5.0 6.8 45.10 205.00 276.80J
 
Mianwali District 0.7 5.3 6.3 28.70 217.30 2515.9
 

.----- - - -- - - - -- 
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TABLE 16. YIELDS RESULTING FROM USE OF POTOHAR WHEAT SEED . .(continued) 

. .District Tehsil 

Cost Increase 
(Rs. per acre) 

Ferti- Seed+ 
only Only lizer. 

Increase in Net Value 
(Rs. per acre) 

Ferti- Seed + 
Only- Only.. lizer 

Cs-eei 
Ratio 
Ferti Seed+ 

Only Only izer 

Rawalpindi 20 109.10 129.10 133.30 88.20 461.30 6.7 0.8 3.6, 
Murree 20 1319.10 129.10 125.10 104.6C 244.00 6.3 1.0 1.9 
Kahuta 20 109.10 129.10 )~ i 14.4C ~ I 0.1 

Gujar Knhan 2 109.10 129.10 84.10 231.70 547.40 4.2 2.1 4.2jDiast:iedi istrict 20 1:9.10 129.1C 80.00 121.00 367.50 4.0 1.1 3.C 

-----------------------------------------------------------------------------------------

eR n 20 109.10 129.1C h/ 134.60 219.40 h/ 1.0 1.7Jrae' , 20 139.1C 129.10 2.10 133.30 239.90 0.1 1.2 1,9 

:iGja han_ 23 109.13 129.10 14.431 43.10 17a.40 C.7 0.4 1.4 

, e 1C,9.10 125.i0 h/ 6.20 43.10 h/ 0.1 0.3 

S-a:,ei:jr :istric: 23 109.10 129.10 h/ 63.60 1!7.90 h./ C.6 1.2 

------------------------------------------------------------------------------------------

Jh e1%; 
Pind Dadan 

Khan 

Cha'<wa : 

Jhelum istri: 

t 

20 

23 

2 

109.10 

109.10 

1.9.10 

..1:9.1C 

129.13 

129.10 

129.10 

129.10 

63.60 

h/ 

346.50 

203.OC 

219.40 

129.20 

i/ 

i/ 

617.10 3.2 

301.40 h/ 

645.80 17.3 

539.20 10.2 

2.C 

1.2 

i/ 

i/ 

4.6 

2.3 

5.0 

4.2 

-------------------------------- ---------------------------------------------------------

2-3 .r: : 109.13 :29.10 h/ 20B.00 215.2'3 
----------------------------------------------------------------------------------------

h/ 1.9 1.7 

.±an'all 

s 
2C 1-9.1C 

C .1Z 
12. * 10I 

121.13 
/ 

h/ 
141.50 

121.0 
1-,7.9-

1P4.8C 
h/ 

h/ 
1.3 

1.1 
1.2 

1.5 

Mianwali District 20 139.13 l2.l0 h/ 133.33 174.30. h/ 1.2 1,4 

F, 

a/ 

b/ 

c/ 

d/ 

e/ 

f/ 
g/ 
h/ 
T 

Derived from tables presented by the Barani (Punjab) Project Director, 
January 4, 1977. 
Refers to nitrogen and phosphate used; i.e., 70-50 means 70 lbs. nitrog

gen and 50 lbs. phosphate. 

Y = yield per acre in maunds. 

0 = number of observations. 

Price = Rs. 37 per maund for wheat. 

No fertilizer used. 
With local seed only. 
Negative. 
Probable error. 
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There has been question as to the advisability of applying
 

more of one ingredient, such as nitrogen, phosphate, or potash,
 

when there is already fertilization at a certain level, as well as 
when the land is unfertilized. Table 18 presents some answers to 

this question. 

Each fertilizer ingredient is associated with two application
 

levels, one for a high rainfall area, and one for a low rainfall
 

area. In addition, in some cases, the results of the same appli

cation of the ingredient are given both when other ingredients are
 

present in a relatively low level, and when they are present in a
 

higher level.
 

The results of these applications indicate that use of potash
 

under all conditions usually gives a negative net value increase,
 

and that the conditions under which the farmer may get a profitable
 

return by using potash are more limited and more unique than the
 

conditions under which it may pay him to invest in more nitrogen
 

or phosphate.
 

Tables 19-22 relate increases in crop value to different seed

ing rates. Tables 19 and 20 give illustrations for the Punjab in
 

1974-75. Yields of improved varieties at four seeding rates are
 

contained in Table 19. The lowest rate of seeding is used for a
 

base in Table 20, with the three other rates being compared. The
 

net value increases in all cases for the more intense seeding
 

rates, going up to Rs. 442 per acre. The cost-benefit ratio in

creases with the more intense rates. All ratios (except the nega

tives) are substantial.
 

Tables 21 and 22 give illustrations for the NWFP in 1975-76,
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TABLE 19. 	 SUMMARY OF YIELD DATA FOR WHEAT, RATE OF SEEDING TRIALS, BARANI
 
AREAS OF PUNJAB PROVINCE, 1974-75
 

Markaz 	 Average Yield of Grain in Maunds Per Acrea /
 

Seed Rate in lbs. Per *Acre: 58 66 74 82
 

Daultala 	 22.0 20.5 24.8 25.9 

Chauntra 	 15.5 25.5
19.4 	 22.6
 

Bahtar 14.6 15.7 25.4 21.9
 

Ikhlas 11.6 15.8
13.1 	 19.3
 

a/ 	All sub-plots received 72 seers of urea and 64 seers of DAP per acre at a cost
 
of Rs. 196. Yield figures are simple average of all village averages remrdod
 
for that markaz.
 

SOURCE: Data from USAID.
 



TABLE 20. INCREASE TN VALUE OF WHEAT CROP DUE TO SEEDING RATE IN BARANI AREAS OF PUNJAB PROVINCE, 1974-75- / 

Markaz Sved Cost Increase Yield Incredse /.;rof-s Vtlue Inctease flNt Valut, ncr(,,!r.C Cn.t-Rnerfit 
(Rs./.cre) (iJundls Cr') ( lcrt.) ( .. re)-. -patio 

Seed Rate 66 74 82 66 74 82 66 74 H2 66 74 82 66 74 82 

Daultala 5.50 11.00 16.60 c/ 2.8 3.9 c/ 114.80 159.90 c/ 114. 80 159.90 c/ 10.4 9.6 

Chauntra 5.50 11.00 16.60 3.9 10.0 7.1 159.90 410.00 291.10 159.90 410.1q 291.10 29.1 37.3 17.5 

Bahtar 5.50 11.00 16.60 1.1 10.8 
 7.3 45.10 442.80 299.30 45.10 442.80 299.30 8.2 40.2 18.0
 

Ikhlas 5.50 11.00 16.60 
 1.5 4.2 7.7 61.50 172.20 315.70 61.50 172.20 315.70 11.2 15.6 
 19.0
 

a/ Derived from Table 19.
 

b/ Base is seeding rate of 58 lbs. per acre. P:rice of 
improved sved is k<s.57/00 per maund (1s.0.69 per lb.)
 
c/ No deductions from gross value for added costs.
 

c/ Negative.
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TABLE 21. RESULTS OF IMPROVED WHEAT SEED TRIALS IN NWFP, 1975-76 

Yield in Naunds Per Acre 

Treatment: a/ I II III IV 

S;,AT 

I.atta 54.4 69.0 57.2 49.0 

Barikot 23.3 29.2 29.2 26.3 

DIR 

Timarara 13.2 17.5 19.1 14.6 

HAZA A 

tbbottabad 29.2 35.0 40.8 40.8 

Hariour-I(:arvesh) 13.1 13.2 13.3 16.3 

Haripur-II(alokar) 23.3 30.0 24.7 24.9 

Hari ur-IlI(3hazi) 23.3 35.0 40.8 39.7 

Haripur- IV(Hassampur) 23.3 28.0 29.2 29.2 

KCHT.-T 

Billitang 12.1 12.8 16.5 18.5 

Hanqu 14.6 23.3 14.6 17.5 

Doaba 20.1 21.4 18.4 18.0 

Karak-I (Sardog) 35.0 35.6 46.7 52.5 

Karak-II(Karak) 17.2 19.8 20.5 21.2 

Source: Data from Barani Office 

a! Seed rate of : 

I = 66 lbs per acre 

II - 74 lbs per acre 

III - 82 lbs per acre 

IV a 91 lbs per acre 

One 50 kg. bag of urea and one kg. bag of DAP were applied per acre.
 



TABLE 22. INCREASE IN NET VALUE OF CROP DUE TO Wh1EAT SEEDING RATE TRIALS IOil nARANI AREAS IN NWVP, 1975-76 

Location s.d Cost / ild Incredase lncr.,, . in 'ros: inrre..:.: i,, :Jet Valle C_/ Cost-Benefit Ratio 

Increase ( j-..nds/,,cre) ._ (.o_ /,.c/__ )
 

(UIs./,,ere)
 

74 62 91 74 82 91 74 L12 91 74 I, 91 74 82 91 

Swat
 

Matta 5.50 11.00 16.6 14.6 2.7 d/ 591".60 110.70 d/ 5"H. 60 110.70 d/ 10.R 10.1 d/ 

Barikot 5.50 11.00 16.6 5.8 5.8 2.9 237.80 237.80 l.10 237.80 237.80 1.A.3 43.2 21.6 1.1 

Dir
 

Timargarha 5.50 11.00 16.6 4.2 5.8 1.3 172.20 327.80 53.30 172.20 327.80 53.30 31.3 29.8 3.2 

Hazara
 

Abbottabad 5.50 11.00 16.6 5.8 11.7 11.7 237.H0 479.70 479.70 237.80 479.70 d/ 43.2 43.6 28.9 

Haripur-I
 
(Darvesh) 5.50 11.00 16.6 0.1 0.2 3.3 4.10 0.20 135.30 4.10 8.20 135.30 0.8 0.8 8.2 

Haripur-I1 
(Talokar) 5.50 11.00 16.6 6.6 1.4 1.5 270.60 57.40 61.50 270.60 57.40 61.50 49.2 5.2 3.7 

Haripur- 11 
(Ghazi) 5.50 11.00 16.6 11.7 17.5 16.3 47n.70 717.50 668.30 479.70 717.50 668.30 87.2 65.2 40.3 

Haripur-IV
 
(Hassampur) 5.50 11.00 16.6 4.7 5.8 5.8 192.70 237.80 237.80 192.70 237.80 237.80 35.0. 21.6 14.3 

Kohat
 
190.40 2G2.40 29.70 180.40 262.40 5.2 16.4 15.85i11it.-ng 5.50 11.00 16.6 0.7 4.4 6.4 28.70 

Hangu 9.5% 11.00 16.6 8.8 0 2.9 360.80 0 11.0 360.80 0 118.90 65.6 0 7.2 

Doaba 5.50 11.00 16.6, 1.4 4/ d/ 57.40 d/ d/ 57.40 d/ d/ 10.4 d/ d/ 

Karak-I 
(Sardog) 5.50 11.00 16.6 0.6 11.7 17.5 24.60 4'9.70 717.50 24.60 d/ 717.50 4.5 43.6 43.2 

Karak 11 
4.00 106.60 139.30 164.00 106.60 135.30. 164.00 10.4 12.3 9.9
(Karak) 5.50 11.00 16.6 2.6 3.3 

a/ Data from Table 21. Seed price assumed at Rs. 57 per maund (0.69 per lb.). 

b/ "Base" was seeding rate of 66 lbs. per acre. Compared here are the other three rates.
 

c/ No deduction from gross cost increase for any added costs.
 

d/ Negative.
 


