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SUMMARY REPORT
REPORT NO. 4

DRYLAND AGRICULTURAL DEVELOPMENT-PAKISTAN BARANI PROJECT
Contract AID/NE-C-1217 '

GERALD R. MCKRAY N
COMMUNICATIONS CONSULTANTfo

* September 1 to September 30, 1976
o and T
October 2, 1978 to January 25, 1979

June 1979

I. IN'I‘RODUC'I‘IdN AND. iaAdKGRoﬁND »

The objective of the Barani Progect,‘ which was initiated in
February, 1976, was to advise: and support the Government of Pakis-
tan (GOP) Barani Project staff in their efforts to plan and imple-
ment programs.that will improve the efficient production, harvest-
ing, storing, and marketing of grain, forage,i and fodder Crops,
and improve the supply of inputs and servicesb,ynf non-irrigated

areas of Pakistan.

An important part of the project was the production of printed
‘and other educational materials to support and reinforce ongoing
‘Barani programs in the: barani areas of Punjab and Northwest Fron—
,tier (NWFP) prov1nces of Pakistan.:1[ i '

As Commnnications Con5u1tant, Gerald McKay made two trips to
‘Pakistan in the interest of information support for this project
-- the first trip was in September, 1976; and the second,l October,
1978 thrOugh January 1979. On the first trip some general recom-
mendations were made regarding the areas of emphasis for producing
teaching materials and suggested steps to follow to get materials



produced., At that time, work was completed ona 16 mm. f£ilm on
wheat demonstrations, and a set of 2 & 2 inch slides was prepared
on soil testing with accompanying tape recordings‘ in English and
Urdu. These audio-v1sual materials were used extensively in the
teaching activities during 1977 and 1978

The 1978- 79 a551gnment to produce extension teaching materials
was a short term intensive effort to: make available materials spe-
c1f1cally aimed at reaching the obJectives of this project in the
barani areas. - : o f a

Professional relationships\were established’by Mr. McKay w1th
other members of the Barani and USAID staffs, as well as ‘a. number
of Pakistanis who worked with the prOJect. People were cooperative
and helpful, and the materials produced were the result of a ~team
effort with a large number of people participating. S

During the past three years, Barani Project stafi members ac-
cumulated considerable experience and information related ;to the
production and marketing of farm crops in the baran1 areas “of the
Punjab and Northwest Frontier prov1nces. Some of the information
on groundnuts and sunflowers was, published in. bulletins for farmers
to use, but a large reservoir .of useful information on wheat,
maize, and other crops had not been made available}to farmers.~¢;

Over the years, Departments of Agriculture;in the?tw provinces
have published some materials on a periodicaltor an irreg lar “ba-
sis. This. schedule did- not 1nc1ude single sheet ‘educational ma-'
‘ terials for farmer use’ specificallyjirw?»"“ ‘”'v p ' B
,*has been a lack of materialj_such as. slide sets, posters jandiradio
and telev151on materials forﬁfarmers in these areas;” B




II. PLANS FOR PRODUCTION OF MATERIALS

Because‘of time limitations on Mr. McKay's visit, efforts were
concentrated on producing a series of 23 information sheets with
posters, slide sets, and radio scripts to accompany the fact
sheets. Subjects covered included wheat, groundnuts, maize, and
rodent and bird control. These’ are written in ‘Urdu ‘at a 1level
that could be read and understood by 1iterate farmers and the field
assistants- (FAs) in the Agricultural Extension Service.

The’materials produced‘were put in a package or unit format,
with each package conta1ning a 31ng1e page fact sheet, a poster, a
set of slides, and a radio script. The units are- 1ntended to be
used. as part of an organized teaching plan to ”be carried out " by
agricultural exten51on staff members who work directly w1th farm—
ers. They are not intended to be distributed on oa‘,random,,ba51s
(see Appendix ). R

This'plan is modeled after the Benor system of exten51on
teaching, which has been used in India W1th some degree of success.

presentations are made at regular 1ntervals, usuallyA fortnightly.
‘This creates a ‘built-in discipline factor.,ygifg

The World Bank expressed 1nterest 1n g1ving thisiplan aﬁ{jrial
in some. areas of Pakistan and has made a long-term 'loan of about
$12 million to- implement it. The preparation of educational ‘mate-
rials: to support such a plan of teaching would be a logical step
to take for barani areas as well_as others (see Appendix B). |

This plan,,'which ‘uses the
Service as a delivery system, placesiconsiderable emphasis on the

extra assistant. director of agricultuJe 's (EADA) part in the pro-

exi?ting Agricultural Extension



gram. .The EADAs would have respcnsibility for training all [er-
sonnel under their supervision as well as setting up schedules for
FAs to follow in their visitations The .EADAS - would also serve as
distributing centers for'materials and eguipment.‘

Before 901ng 1nto this system. of teachlng and materia1 distri-
bution on a fu11 ‘scale ba51s, however, it would be feasible to try
it cut on a pllot ba51s in a few seleoted rural development dis-
tricts (markazes) The selection of the markazes for the pilot
effort would ‘have to be made by a member of: the Barani Project ‘or
USAID staff, who would prov1de leadership to the work. TnlS would
involve tra1n1ng local extension staff and supplying them with
materials. o

III. ACTIVITIES DURING THE PERIOD

A. Personnel Who Worked with Gerald”MoKayf

l. Dr. Clarence J. Miller, Team Leader

2. Lawrence G. Ulsaker, Barani Project Agronomist-Punjab Province

3. William D. Burgess, Jr., Barani Project Agronomist-NWFP .

4, BEverett Headrick, Head of‘Agricultural Programs, USAID \f

5. David Lundberg, USAID Monitor of Barani Pro:ect T

6. Jim Gingerich, USAID Staff S o

7. Dr.. Ed Rice, Mr. R. Sulyman, John Naegele, Dr. S. L. Plunkett,

and others on the USAID agriculture and general staff i

8. Wi111am Smythe and George Halazon, Vertebrate Pest Control
. Pentre staff of FAO/United Nations ‘ : ‘.2,, '

’v9§f_Mr. Zimmer-Vorhaus, Agricultural Advisor for the world Bank |

~10,ﬁ3Dr.,Homer Hepworth CIMMYT and Agricultural Researchkrw

;llpf John Thomas, BBC Consultant with Alama-Iqbal'OpenfiU§}versity,

| .‘vPakistan L e A o

12. Lal Mohammad Khan and Nisargfﬂhmadffﬁarula,' Barani Project

directors of NWFP and Punjab f . o

it



13.

14,

15,
16.

17. .
18, .

19.
20.
21,
22.
23,
24,
25,
26,

27.

'proofreader

Gulzar Hussain and Abdal Bargqg, printers with Ferozsons, Ltd.,
Rawalpind1 U : ' ',“

S. A. Aziz, artist with International Communications Agency
(ICA, formerly U.S Information Serv1ce), Rawalpindi

Muhammad Sarwar, artist with Alama-Iqbal Open University

Mr. Majld and Mr. Hakeemi, photographers with ICA, Rawalpindi

Abdu1 Saleemi, ARC staff translator ' « . ;

Wa1id Khan, Statistician on Baran1 "Staff]jﬁtransiator' and

Bashir Ahmad, A551stant Agronomist on'Barani;staff,Atransiator

and proofreader

RAV IR

,Brigad1er Raja Mansoor Ahmad Director of Agency for‘ Barani

Area Development (ABAD) . : ;
Ashraf Hussain, Assistant Publicity Director with Rawalpindi
deputy director of agriculture's (DDA) office f“:‘ T

Habib Malik, Office Manager, Barani’ Project e

‘Muhammad Chatha, Maize Coordinator, ARC

Rashid Anwar, Maize Researcher with ARC,r wrote' ﬁatéfiAIs;fon
maize o ' Aﬁiﬁ.iﬂu
Mr. Rafe, Educational Director, Pakistan Televisionth,Tfﬁﬁf
Mr. Risve, Radio Program Producer, Radio Pakistan _

Several others on the staffs of. the Punjab Agriculture De-
partment and the USAID Embassy :

Many of these. people madeAmajor contributions to the ‘o%odﬁc-

tion of educat1ona1 materials-uéed in the Project.n,,"

Copies: of all materials produced are in Appendix C..

"B.ngaterialsJéroduced’f




1. Fact Sheets ,
o No. of Copies

r Wheat - 10 titles : 450,000

Groundnuts - 5 titles :r1Q0,000'
Maize - 4 titles ff;f[ ‘ e 80,000
Rodent and Blrd Control - 4 t1tles g{ﬂ *flOO,OOOA
Total produced in Urdu “;wt;tf'v* 739,000

' Same as above in English (anticipated) 24:000f

Total coples o «._._1H”p; SRl r_~r7J4;000h;

2. Posters

One thousand posters were pr1nted from each of the fact sheets‘

on wheat, groundnuts, maize, and rodent and bird control--23 000
total.

3. Radio Scripts

One radio script was produced from each of 23 fact sheets.f
These were bound into sets and one set was sent to each of three

radio stations in the ‘barani area.
4. Slide Sets

One set of 2 x 2 inch slldes was produced from eacﬁﬁfofhfthe
fact sheets. o

5. production and Distribution of Materials .

‘The wheat fact sheetsfhere;'printed in quantities of 30,000
each for the Punjab Province, and 15,000 copies for NWFP. A dif-
ferent masthead was used for each province, and on the first €fact
sheet, a different back page was made for NWFP. All of the other
fact sheets were printed in quantities of 10,000 for each province,
except for the two on rodent and bird control, which were printed
in quantities of 20,000 for the Punjab Province and 10,000 for

NWFP.



Appendix D contains a progress record for ‘each step in the
development of all the fact sheets., ’ PSS '

One thousand copies were made of each poster -- 500 for each
province. This will be enough for a pilot project only. If the
posters are suocessfu1, they can be reprinted ‘Each poSter’ is a
summary of the material on the,corresponding fact sheet.

The slide sets are comprised of from six to eighteen 2 X 2
inch slides with the title of the fact sheet and a copy of the
artwork on them. Each set also includes any slides that were made
on location as the information for the fact sheet was being coln
lected. Slides are numbered within each set to indicate the ‘re-
lated fact sheet and the number in the set. ‘ :

The radio scripts are written in a style that.radio broadcast-
ers generally use and are from five to eight minutes: in length.
These will be useful if they can be used by the three radio. sta- .
tions (Rawalpindi, Lahore, and Peshawar) at appropriate times in
the crop seasons. .

Mr. McKay contacted the Pakistan Television . Corporation and
Radio Pakistan to explore and determine opportunities of presenting
educational materials on their respective programs.f‘tThe_’reports
of a visit to Mr. Rafe, Educational Director for Pakistan3 Televi-
sion, and two visits to Mr. Risve, Producer for ~Radio Pakistan,
‘are in Appendix E. | g

The largest item of unfinished work in. information support of
the Barani Project is the distribution and use of "the materials.
In a meeting with Brigadier Mansoor . on January l4, he indicated to
Mr. McKay that he was aware of the status “of ‘the production of
materials and gave assurance that M Ashraf would continue working
with the printer until all the printing was finished. He also in-
dicated that he would help set up ‘a plan to get the materials to




the Extension staff who would be using them. Someone will have to
continue working with the Brigadier to follow up on the distribu-
tion plan., The Barani Project director should be involved in any
plan: for distribution and use of the materials.

'C.” Recommendations

Many aspects of the Barani Project have made valuable 'contri-
butions to the agriculture sector of the barani areas.ﬁ If another
similar program is implemented, the following prov151ons relating
to information support should be included: L

1. Work responsibilities, organizations to be involved, and
the respective lines of accountability for agricultural.
communications should be clearly defined. These should
be discussed with subject matter specialists.

2. An extension education program should be an integral part
of any new barani extension or extension communications
project, and one of the first people to be hired should
be someone who is well qualified in the area. ”ﬁe should
help set up the initial steps to be taken and contrihute
to the p1anning throughout the entire project. ﬁe ‘should
not be brought in as a part-time consultant. Qualifica-.
tions for this individual should include some overseas
experience, a bachelor of arts, or higher, degree in
agricultural journalism, and five or more years experience
in training methods and production of teaching materlals
(printed, audio visual, radio, and telev151on)

3. .When subject matter spec1a1ists are engaged to work on
\ Lthe project, their contract should specify that part of
;their work is the respon51bility of . contributing to the
,production of educational materials by working with the
‘information person on: .the staff. This obviously will
take some of the specialists' time, but it should be



considered as part of their responsibilities rather than
an extra task. Information has to be an intrinsic part
of an extension program.t ' : o

The program should be set up for a minimum of five years.

A better plan would be to make it open ended with no cut-
off date, but with regular, periodic evaluations and re-

porting. A mandate to change directions when the‘ need

arose should be included

The project plan should - include provisiont,for‘ training
local extension staff in teaching methods and the produc-
tion of materials to.be used in teaching. This should be
included in the original plan, rather than being added
later. The teaching of information methods could be com-
bined, or at least coordinated with, teaching of agronomy
and other subjects to extension workers. : |

Before educational materials are produced for the pro:ect,
a plan for their use and distribution should ' be ‘worked
out thoroughly and agreed upon by concerned:“individuals
in the project. This will insure that the materials will
fill a need and will be well used.
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APPENDIX A

‘A PLAN FOR DISTRIBUTING AND USING
'TEACHING MATERIALS IN THE BARANI AGRICULTURAL .
DEVELOPMENT PROJECT



This report is one of seven summary reports prepared by
Experience, Incorporated for Project AID/NE-C~1217, Pakis:an
Barani. The reports are listed as follows: E

No. 1. Miller, Clarence J., Summary Report of Team COOrdinator.
September 1, 1976 to May 3, 1979 S

No. 2, Miller, Clarence J., Study of Socio-Economic Impact of
Barani Project Demonstrations in Punjab and Northwest
Frontier Provinces, Pakistan "

No. 3. Miller, Clarence J., Study of Economics of Wheat
: Production in Barani Areas of Punjab and Northwest
Frontier Provinces, Pakistan :

No. 4. McKay, Gerald R., Summary Report of Communications -‘ 
Consultant. September 1 to September 30, 1976 and October
2, 1978 to January 25, 1979 LU

No. 5. Ulsaker, Lawrence G., Summary Report of Agronomist4§uﬁjab
Province. June 28, 1976 to April 3, 1979 R L

No. 6. Burgess, William D., Jr., Summary Report of Agronomist-
Northwest Frontier Province. February 23, 1976 to April
18, 1979 . S

No. 7. Dilawar Ali Khan, et al, Study of Ma:ketiné_oﬁjFarmﬂ”
Products and Farm Inputs in Barani Areas of Punjab and
Northwest Frontier Provinces. ‘ S e e



A PL2N FOR DIZSTRIBUTING AND USING
TEACHING MATERIALS IN THE BARANI AGRICULTURAL ‘
DEVELOPMENT PROJECT ‘

I. Purpose of the Teaching Materials

The teaching materials described in this plaﬂ‘were designed to
support anAd reinforce ongoing Agricultural Extension Service pro-
grams which seek to improve the production, harvesting, stotage,
and marketing of grain, forage, and fodder 'crops in the berani
areas of Puniab and Northwest Frontier provinces. Materials were
intended to be used as tools which will) help achieve recognized,
objectives. The materials do not constitute a 'program in them-
selves.

II. Materials That Were Produced

The format of these materials is a seriées’ of units,  each ' of
which consists of four items: a fact sheet (s1ngle sheet),,a 20 «x
30 inch poster, radio script, and set of 2% 2 inch slides, ‘All
four items in a unit or package cover the same information.ﬂlﬁ?he

AR

fact sheet is used as the basis for the other three. '

The following subjects are the basis bn ch’ fac
'posters, radio scripts, and slide sets were produced._

Wheat No. 1. Plant Good Wheat Seed
Wheat No. 2. Treat Seed With a Fungicide
 Wheat No. 3. Prepare a Good Seedbed
 Wheat No. 4. Planting Wheat Properly
‘Wheat No. 5. Control the Weeds in Your Wheat
Wheat No. 6. Controlling Diseases in Wheat
Wneat No. 7. Using Fertilizers for Wheat

Wheat No. 9. Test Your Seed for Germination
Wheat No. 10. Harvest and Thresh Wheat Properly
Wheat No. 1ll. Store Your Wheat Well
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Groundnuts No. 1. Choosing and Measuring Land for Groundnuts
Groundnuts No. 2. Choosing and Treating Groundnut Seed
Groundnuts No. 3. Preparing cthe Soil for Groundnuts

Groundnuts No. 4. Fertilizing and Sowing Groundnuts

- Groundnuts No. 5. Cultivating, Harvesting and Storing Groundnuts

Maize Nn, 1. Selecting Maize SeeAqd

Maize No. 2, Maize Cultivation

Maize No. 3. Pest Management for Maize
Maize No. 4. Fertilizing Maize B

‘Rodents and Birds No. 1. Kill Rodents that Damage Grain ;
‘Rodents and Birds No. 2. Making Bait to Control Rodents
Rodents and Birds No. 3. Don't. Let Birds Eat Your Grain N
Rodents and Birds No. 4. Killing Birds That Eat Your Grain

Each fact sheet begins with aa,summary of the main points
covered. The poster that accompanies “the fact 'sheet shows these
summar izations along with other general_statements.'xﬁz

',l

The radio script with each fact sheet is a recap of the; in-
formation on the sheet written in a AstyTe that radio announcers
probably would use. Scripts are five to eight minutes in length.

v There are from six to eighteen 2 X 2, 1nch slides .in each set

giv1ng the title of the fact sheet, the summary, and any ‘artwo'k
used to illustrate the sheet. The set’ also includes any other
slides made during the period in which information,was gathered%/

Information for the fact . heets was writtf
respective subject matter flelds and was ‘che ked by co-workers

. from the United States and Pakistan, and by local farmers before
‘the fact sheets were printed.‘

tby experts in the
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IT1. How the Materials Were Intended to be Used

These package units were designed to fit into a system of ex-
tension teaching such as the Henor plan, which has been used suc-
cessfully i{n India. This plan has two important basic aspects:
presenting the material tb farmers in small units, and making these
presentatinns at regulardy scheduled intervals, probably fort~
nightly. In other words, self discipline has been built into the
system. Benor identifies this as the T-V (training'and‘Visitation)
system. | ' ‘ ‘ |

For the system to work successfully, the field assistants (FAs)
or other first level extension workers must be trained in its* use
and have knowledge of the subject matter they ‘are presenting.
This training could be planned and coordinated at the extra assis-
tant director of agriculture (EADA) or similar 1level and should
include the agricultural officers (AOs).. Obviously, ‘the’ program
must also have the support of the deputy directors of agriculture
(DDAs) and directors of agriculture in each province. « '

o e e F e

EADAs or others responsible for the program sho01d”“set"up“”a
time schedule for their districts based’ on seasonal conditions
(early or late, and amount of moisture), and schedule their train—
ing sessions accordingly. ¢

IV. Fact Sheets and Posters

One fact sheet could be: the basis for information presented
each of the visits the FA’ makes to a‘group of farmers in"” each ‘of
his assigned villages. The stage of seasonal development may ‘ be
such that he will need to use two fact sheets. However;: the %mount
of " material presented shou1d be kept toa minimum’ at” each meeting.
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The FA must know the subject matter on the fact sheet that he
is presenting and be familiar with problems related to it. He
should be supplied with enough copies of the fact sheets to give
one to each farmer who can read.

After a session with farmers in each village, the FA should
put up the poster that is coordinated with the fact sheet he has
presented. This poster could be put up in a local . shop where
farmers buy supplies of fertilizer or other items, or might be put
up in a local tea shop. This poster summarizes the material Ais-
cussed at his farmer meeting and should be 1left up through the
season to which it is applicable. The FA must be familiar with
stages of crop growth and know when each fact sheet and poster ‘is
appropriate. The poster should be removed when the season is .over
and saved for future use.

V. Radio Scripts

The radio scripts, £ive to eight minutes in length, summarize
information on each fact sheet. Someone at the DDA level will
_have to see that the radio stations which cover - .the bapani. area
are given copies of radio scripts that are coordinated,fWith“ the
material on fact sheets which are being presented at _regu;arly
scheduled times. Only three radio stations are involved: . Rawal-
pindi, Lahore, and Peshawar.

The program producers at the stations should be giveﬁ“éf sched-
ule.of the times FAs will be presenting fact. gheet material and
~,tequested to use the scripts on several occasions during h time
it would be appropriate for farmers to listen. . Stations may .or
.may. not cooperate. with this timing schedule.: They may cooperate

to-a limited extent . but there is enough: flexibility in scheduling
50 the scripts can actually Le useful over a period of a few weeks.
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The DDAs should inform EADAs of what the radio stations will
be Aoing with the scripts so this information can be passed on to
the FAs who will see that farmers can listen to the programs. FAs
could record the radio programs off the air and play the recordings

back for farmers at their next meeting. Radio programs will sup-
port the messages that have been put up on posters in the village.

VI. Slide Sets

The slide sets have from six to,eighteenaz ;x 2 inch ‘slides,
based on the subject matter of each factgsheet.kt Slides show the
fact sheet title, summary of points on- the - particular sheet,ai and
illustrations used on the fact sheet. Other slides made on’ - loca-
tion at the time information was being gathered for the fact ' sheet
are also jincluded. : ' et : -

Three duplicate copies of each slide set were: made so the Pun-
jab and NWFP offices, as well as USAID/Pakistan, ‘can have “full
sets. ) T T T D RIEE SN R Rt PR

o S R T TNEE B IUPE T R T
‘ The slides are intended to be used in training sessions with
_-AOs and FAs, not with farmers. However ) in certain: situations
where farmers may be interested in more detail, it would certainly
be appropriate to use the slides at farmer meetings.

When the slides are used for training by the EADAs, 1t will be
their responsxbility to have a 2 x, 2 inch slide pro:ector and pro-
~Jjection screen available., A white wall or. bed sheet could be used
instead of a screen, if necessary.‘ Some source of electric power
and a room that can be darkened will be. needed.‘,Even a machinery
shed or a buildiny with three walls could be used. The meetings
might be scheduled.for evenings in some,fcasesﬂ‘:so }no;;darkening
_wouldjbe;required,r - * |

It is assumed that the EADAs would combine training in the use
of these materials with other training efforts in subject matter
areas.



A~-6
Vi, Responsibility for Coordinatiqg Use of Information Materials
, B L C 104

EADAs, or others at that level, will be key people in the use
of these teaching materfals. EADAs should be well briefed by DDAs
and have the complete support of the DDAs.

Unless there is an organized extension program with definite
objectives, the materials will not be very effective. . The EADAs
must know what the objectives are and how the different fact sheet
units will support various parts of {t. A 'Tévi‘schedule must be
set up for the AOs and FAs to follow,~‘;Faét‘ sheets and .posters
will have to be distributed to AOs‘at:”appropriatef ttaining meet~

A

ings.

Some method of evaluating the fact sheet vpackagesf shéuld»‘be
built into the plan used by AOs and FAs. This too, midht >b¢st_ be
done by the EADAs with the support’ and éééiétaﬁééfofthgébDA§;~

Distribution of the materials and records of their use ‘should
be the responsibility of someone in each. of - the 'DDA}s  foiées.
This person should have experience in ﬁéfhgf”inféiﬁéfigﬁf_ﬁgée:ials

and should keep records of where the materials -are” sent “and " "how
they are useAq. '

The materials should not be given out lhaphazardly, by 'anane
who knows of their availability, MétéffélQ”dopﬁéﬁ7makéfup*”§* pro-
" gram in themselves. They areﬁoneﬁcémpénénf"of éﬁ}dveréll’?aéfféﬁl-
~ tural extension effort and should be given to’uSérs'in*fénﬁ*éfdéfly
fashion by the Extension administration -just as ‘othérlﬁb6m§65€ﬁts
of the Extension program are administered. ’

, Although any Piece of the material on”ahy‘of'théféﬁbjédts‘céﬁld
-be used independently by Extension staff members'in certain situ-

- ations, the full value of‘the.materials will be realized only if a
" coordinated planlisffdiiéﬁedffﬁhd’"éach element is used at the

P .
A R RS S AL PR I B SN
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appropriate time and place. This is a case where the whole is
greater than the sum of its parts. -

The fact sheets and posters for the Punjab and Northwest Fron-
tier provinces were stored in the Barani offices of the respective
provinces. Radio scripts were also sent to these offices.

Slide sets were sent to USAID/Pakistan to be forwarded to
project directors of the two provinces.



" 'APPENDIX B

_'REPORTS OF VISITS WITH PERSONNEL FROM
_PAKISTAN RADIO AND TELEVISION STATIONS



1. REPORT OF VISIT WITH PERSONNEL FROM
RADIO PAKISTAN

On December 12, 1978, Gerald McKay and Clarence Miller visited
the broadcasting station and studios of Radie Pakistan in Rawal-
pindi. The purpose was to obtain information on how  to get the
agricultural materials on the air and the procedures involved in
getting this information to field assistants and farmers via radio.

Bashir Ahmad, Assistant Agronomist with the Barani Project in
the Punjab, also attended the meeting. Sharif Shad, the producer
who handles the broadcasting of all agricultural programs from the
Rawalpindi station, welcomed the group and was very cooperative in
giving informatinn, .

Shad is an employee of the radio station. . Anwar Khan,  his
agricultural advisor, is on the staff of the ‘Department -of. Agri-
culture. Together, they are responsible for.. all. agricultutal
broadcasting from this station.

A number of relevant factors were:brought:out: in:qthe§{519cus-
sion, including the following:

The radio station will welcome all:agriculturally. related ma-
terial.

There are nine radio stations in Pakistan, .. allrﬂoperéteq7 by
Pakistan Broadcasting Corporation. Three of these, which'”are
located at Rawalpindi, Lahore, and Peshawar, have coverage of
all of the barani area. The other six are located at Hydera-
‘bad, Multon, Quetta, Karachi, Bahawalpur, and Islamabad. Radio
Pakistan-Islamabad handles only national broadcasts of govern-
ment significance. In the barani érea, Lahore has the most
powerful station, with 100 kilowatts. Its signal goes out
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more than 100 miles. Peshawar has 50 kilowatts of power and
Rawalpindi has 10 kilowatts. Rawalpindi also broadcasts 1its

programs on a short-wave station of 100 kilowatt power.

Radio Pakistan-Rawalpindi's regqlar signal frequency is‘ 246.91
Khz. and on the short-wave band is 48.32 hz, :

Any programs of agricultural interest to others in' different
areas are usually recorded on tape and sent to other stations
for them to use if they wish. On special occasions‘whEhi~SOme-
thing of country-wide or province-wide interest ' is " scheduled,
the stations may be connected by wire and all 'will ''broadcast
simultaneously. |

There are no other radio stations in smaller afeas that would

handle agricultural material. 1In other words,* £ the three
stations located at Rawalpindi;’ Lahore, and’ Peshawar "are’ '‘'sup-

‘plied with material, all of the FAs and’farmers: will “be” able
to hear it on radio. '

Therefore, it is the responsibility of ‘'someone at each of these.
three centers to provide agricultural material. Extension
personnel from FAs up through EADAs would not be concerned
with preparing radio programs as a rulg.~szheyA'wouldl be re-
sponsible, however, for seeing that provision was. .made so
farmers could listen to the programs and that. farmers ‘were
informed on what programs would be~onﬂthe?airfqnd<when”to lis-
ten.

Every three months, Mr. Shad and Mr. Khan'call -in specialists
in the area who are concerned about the ‘various’ aspects of
agriculture; and together, they plan what the station will
offer the nexé’quarter. This program is sent to a committee
of government oificials for their approval. The program for
the next quarter is then printed and, according to Mr. Shad,
is sent to FAs and others who are interested.
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Radio Pakistan-Rawalpindi has 30 minutes of agricultural
broadcasting every day at §:15 p.m. . These programs are de-
signed especially for farmers. The station alwo announces 1its
program for the day at about 6 a.m. each day.

The producer who handles farm broadcasts at Radio Pakistan-
Lahore is Riaz Mahmood. The individual who héndles farm pro-
grams at Peshawar can be reached through the station director
at Radio Pakistan-Peshawar. Lal Mohammad, Barani Project
Director at Peshawar, would be the logical person to serve as
liaison in Peshawar.

Information materials that the Barani office may send’ to 'the
stations are filed for future use by the station. ~'Materials
ghould be marked as to the time of year when they would ‘be
most suitable. To be really effective, however, ;ptoétéﬁ “ma-.
terial of this kind should be updated each time it is used  'so
it can be localized according to conditions in the area. v
An information director should be on the permanent Barani staff
to keep in touch with the three radio stations becaiisé”this 'is
a continuous, vyear-round job. Radio offers a siéhificant
opportunity to do some effective communicating ‘with the{ audi-
ence the Barani Project is trying to reach. The" project has
not begun to realize this potential. It will require  a ‘con-
tinuous organized effort.
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I1. REPORT OF VISIT WITH
AKHTAR IMAM RIZVI, RADIO PAXISTAN

On December 30, 1378, Gerald McKay visited with Akhtar Imam
Rizvi, Senior Producer; and Anwar Khan, Chief Agricultural Advisor,
Radio Pakistan, Rawalpindi. The discussion centered on the use of
gome of the Barani Project materials on Rawalpindi's radio pro-
grams. Mr. Rizvi had expressed interest and had invited Mr. McKay,
‘along with Bashir Ahmid and Mr. Wajid, to visit his office.

Mr. Rizvi has been on the staff of Radio Pakistan-Rawalpindi
for twelve years and has supervised the production of the agricul;
tural broadcasts during that time. He is interested in a steady
source of material like that produced by the Barani Project. This
means that someone on the Barani Project staff should be assigned
to sort out or write appropriate and timely material on a  regular
basis.

An occasional batch of material sent to him is app;éciated but
not as useful to the radio station as a regular .flow.of ;educational
releases would be. . ‘ '

Mr. Rizvi said that Wheat Fact Sheets No. 1 and;2gwere used by
Mr. Bashir on December 28 in a 20-minute presentation he made on
the evening radio program. He also indicated that Fact Sheet No. 5
on wheat would be used on January 11, 1979, They will also use a
part of Wheat No. 4, "Preparing a Good Seeabed" on January 11, and
February 1.

Currently, there are two agricultural programs Von‘ ghe :Rawa1-
pindi station each day. A l0-minute program is on thé;a;:rat.;8:45
a.m. and a 30-minute program is broadcast at 6:15‘p}d;g
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The Pakistan Broadcasting Corporation has four mobile vans
which can broadcast with a power output of 1 kilowatt from rural
areas. The Rawalpindi station plans to have one of these vans to
use in this area in the near future. From one rural 1location,
this mobile unit can broadcast to a circular area 20 miles in di-
ameter and reach the people in 60 to 80 villages. ‘There are ap-
pProximately 25,000 villages in the Puhjab Province of Pakistan,
with populations of 300 to 2,000 each.

Pakistan has approximétely 80,000 wvillages. Mr. Rizvi said
that more than 90 percent of the pebple in Pakistan have access to
radio programs. He would like to get another mobile- broadcasting
van and suggested that USAID might be asked to provide one. Cost
is about Rs. 100,000 per unit. :
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III. REPORT OF VISIT WITH RAFE-UZ-2AMAN,
PAKISTAN TELEVISION CORPORATION

On December 28, 1978, Gerald McKay and Ashraf Hussain visited
with Rafe-uz-Zaman in his office. Rafe was very cordial and ans-
wered many questions relative to the television broadcasting pro-
grams in Pakistan.

Rafe is director of educational television for the Pakistan
Television Corporation. He is in the Educational Television Divi-
sion, with offices in the Federal Television Complex on Constitu-
tion Avenue in Islamabad. The television transmitting station and
studios are located at present near the Rawalpindi alirport. Plans
are to move these facilities to the Constitution Avenue address

soon.

The purpose of the visit was to determine if there was any
possibility of using television facilities to reach farmers in “the
barani areas of Pakistan with information about improve r)
Practices-and the necessary procedures, if this was possible and
feasible. ' ‘

There are five television tranSmitting stations in Pakistan,
all equipped with studios which can originate programs. They are
located at Lahore, Rawalpindi, Peshawar, Quetta, and Karachi.
‘There is only one broadcasting channel, all stations using the
same wave length. They are interconnected by microwave .80 they
‘all can broadcast a program simultaneously. ‘ '

, Plans are underway to make available a second channel at these

stations. This channel will be wused primarily for educational
- programs when it goes into .operation. The program planning and
- management of all teleyision stations is under the direct control
of the government's Department of Public Information and Broad-
casting.

Present broadcasting facilities reach about 78 percent of the
population of Pakistan (not the same as geographical area). When
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the microwave system now operating is completed, about 87 percent
of the population will be within reach of television signals. Most
of the population in areas reached by television signals 1is in
urban and suburban centers. From 10 to 13 percent of the villages
in Pakistan have electricity which, for the time being, rules out
the possibility of about 90 percent of the people in rural villages
having a television set.

There are approximately 500,000 television sets in the country,
about 1 for every 150,000 people. Only 5 percent of these sets
are capable of receiving color programs. Approximately one-fourth
to one-third of the programming on the five stations is now broad-
cast in color. Because of the cost of color sets, the percentage
of color sets in homes will probably not go up very fast. Most . of
the television sets are owned by the upper class and upper middle
class.

A major project of Rafe-uz-Zaman and his staff has been the
establishment of viewing centers around  the country. The first
pilot project was started in October, 1975 with 275 centers being
set up in the listening areas by various community organizations.
There are 550 such centers in operation now and plans are underway
to expand the program to 5,000 centers. . ‘

The person who is in charge at. each center is _someone from an
organization such as the Adult Education Assoc1ation, ;the ,soc1a1
welfare group, or a rural development organization. It is Rafe's
responsibility to get.a person,likerthisﬁtorl'eechr centerrdy Local
teachers often fillithis_role..v o |

Programs for these listening groups at the centers are produced
at the national level and a booklet is printed for each series of
programs. The booklets are sold to students who enroll for the
course. Average attendance at the centersﬁfor the_first two years
was from 100 to 120, about equallYtdiyided,betweenlmen and women.
A comprehensive survey in September, 1978 indicates a satisfactory
degree of success in these viewing centers. See page B-1l0 for a
copy of the table of contents of one of these booklets.
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The stations are on the air about six hours a day -- from 5
p.m. to 11 p.m. Occasionally, a program of special interest is
broadcast from 3 p.m. to 5 p.m. Usually these are of interest to
women. -

All of the program material broadcast each day, with the ex-
ception of approximately 40 minutes, is of'nationa1~sdobe"ana in-
terest and is the same on all five stations.le The_ 40 minutes is
reserved for regional program material and would “be" at the same
time for all stations. ' ’ SR T

Once a week there is a current affairs program, usually-from 7
to 7:30 p.m., although the time is not fixed. This half-hour pro-
grem has occasionally included agricultural subjects. “When,»aari-
cultura) programs have been broadcast, the material has been "sup-
plied to the station by the Federal Agriculture and Food Miniétry
or Integrated Rural Development Program (IRDP).
The stations are equipped with mobile telebisiona“prbduction
vans which can go out into the country and record on ‘vidéétépe' or
on 16 mm. £film. For most programs, videotape‘is.the‘”mediumﬁ‘nsed.
The stations can process their own black and white 16 mm. f£ilm but
not color film. The trend-will probably be toward: moreﬁ*Videotape
(three-quarter inch). The stations use two-inch tape, however, in
the studios. They have equipment to transfer from one" ‘tape’ to» the
other (both ways). T o B PO

There are no major sponsored programs to produce’ income”'for
the cost of station operation, so a charge is assessed 'for ' each
program carried by the station. The charge may not be collected
in every case, depending on the situation. The basi¢’ charge for
‘producing a half-hour program is Rs. 7,000, although this'may vary.
‘The ‘charge for putting the program on the air‘is Rs. 5,000, for a
‘total cost of Rs. 12,000 for ‘a half‘hoﬁr'prdgrem.”’ThiS’is not out
of line with similar charges made by educational television sta-
ftions in the United ‘States’”
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Looking Ahead

To get information to farmers, television broadcasting does
not begin to offer the possibilities that radio does. At the
present time, at least 90 percent of the population, including
farmers, can be reached by radio because of the transistor radio
sets.

-To be effective, most agricultural programs on television would
have to be on a regional basis; and at present, there are only
about 40 minutes of regional programming a day. Ths is somewhere
in the 6 - 7 p.m. time period. With the advent of a second tele-
vision channel, it might be possible to get time for more regional
broadcasts.

The cost would be very high for putting a half hour of agri-
cultural information on the air via television on a regular basis
-- Rs. 12,000 a week for a weekly spot. If also would require an
agricultural information person on the staff of the sponsoring
organization.

Private funding for 30-second'spots that would be aired on some
of the regional broadcast time might be a possibility; UNESCO has
indicated interest in purchasing television sets for some of the
community viewing centers. Perhaps this interest could be expanded
to include the production of a number of 30-second short messages
which the stations call "public service" broadcasts.‘_ These could
be worked into the programs between longer broadcast units, if not
in the regional programs. RO

For the present, a set of factjsheets‘should be séé%' to Rafe
with the suggestions that if po / 't, ‘wthem into 30-second
spots for whatever use the station ,,ght ‘make of them. There is a
possibility this information might reach some of the farmers by
using this approach.
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. APPENDIX C
~ EXAMPLES OF:.
Fact Sheets7f 
‘Posters =

'Radio Scripts.
Slide Sets



i ¢_OMPLETED
‘FACT SHEETS

*This packet contains one fact sheet on each subject for either
NWFP or Punjab province, with the exception of maize fact sheets,
which were not available from Pakistan at the time of this printing.
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Plant Good Wheat Seed
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COMPLETED
FACT SHEETS
IN
ENGLISH *

*In some cases, fact sheets weére only printed for one province;
this packet contains one fact sheet on each subject for either
NWFP or Punjab province.



BARANI AGRICULTURAL DEVELOPMENT' PROJECT

PLANT GOOD WHEAT SEED

WHEAT-1
PLANT

GOOD WHEAT SEED

A fact sheet for farmers

Summary (@) 1f your seed germination is less than 80°,,
you should increase the rate of seeding
1. Good seed is pure seed—that is, one variety proportionately.

only and free from weed and other crop seeds.
(b) Never plant seed of less than 60",

2. Germination should be 80°; or better, germination,
3. Seed should be well matured, large size, free (') A ragdoll germination test is a guod
of damage from diseases and insects. method to determine the viability of your
seed. Or you can test the seed by putting
4. Good seed is free from shrunken and broken it between two pieces of moist blotting
kernels, paper. (See Fact Sheet No. 9 for information
v on these tests). In ecither case, you will
S.  Good seed wiil not have a musty or sour smell, know after about nine days what your

percent of germination is.

6. Good seed will not contain sprouted seeds.
7. It is a varlety recommended for your area.

A. When choosing wheat seed, you should consider:

). Seed purity—this means one variety. _ el SN
3. Weight and Appearance—Your wehat seed

(a) if you must have a mixture, the varieties should be heavy. In appcarance, the sced
should be of the same maturity. For should be plump, bright and free from insect
example, never mix an early variety with a damage. It should not be shrivelled or
late one. broken.

(b) Seed should be free from other crop seed 4. Diseases—Wheat seed should have no diseases.
such as oats, barlev. gram, mustard, etc. It should be from disease free fields. You

should treat the seed with a fungicide before

(c) Pure seed has no broken or damaged planting it.
kernels, weed seed, straw or other foreign
matter. B.  When producing your own seed

A pond seedbed

Insects and insect An vatinished seedbed ,
damaged kernels I. Select o variety adapted to your area.
2. Germination—it should be 8§0%, or above. 2. Follow recommended‘ sowing time as given on
(At least 80 out every 100 seeds should ‘ Table 1,
. - germinate). :

THIS SERIES OF FACT SHEETS FOR FARMERS HAS BEEN PRODUCED C'OOPERATIVELY BY THE BARANS AGRICULTURAL
DEVELOPMENT PROJECT, ABAD, PUNJAB DEPARTMENT OF AGRICULTURE, ARC, IRDP, & USAID.



Y. Observe your field to see that it is free from
leaf rust and flag smut.

4. Prevent mixing with another variety or crop
by having a buffer strip if another variety of
wheat is planted near.

S.  Select the area from which you will save seed
soon aflter the wheat has headed out.

(@) Rogue it to remove all other varieties and
other crops.

(5) Keep the arca free from weeds, diseases,
and insect damage. s

(c) Select only plump kernels. Avoid shri- -
velled seed. o

6.  Harvest, thresh and store the seed properly.
(@) Clean thresher beforc threshing selected

seed. When not using machine thresh on
the upper level,

(b) Store in clean bags or a clean bin.

(c) Before planting next season, clean the Having good seed wheat is an lmportam first

seed agin and treat it with a fungicide. step in getting a big wheat crop.,
TABLE 1
Varieties Grown in Barani Area of Punjab Province
Variety *Time of Sowing Recommended Seed Leaf Rust . ,»Flagy Smut
Rate (Kg/acre) t B
1. Lyallpur-73 Oct. 25—Nov. 15 35 R o+
2. Nuri Oct. 25—Nov. 15 35 R s
3. Blue Silver (Sonalika) Nov. 24—Dec. 31 38 R s
4. SA-15 ) Nov, 15—Dec, 15 38 R: +
5. Arz Nov. 10—Dec. 10 38 R +
6. Sandal Nov. 15—Dec. 10 35 1 .8
7. Mexi-Pak-65 Oct. 20—Nov. |5 38 s s
8. LU-26 Nov. 15—Dec. § 35 +MS- .8
9. Barani-70 Oct. 15—Nov. 15 30 s +
10. Pothowar Oct. 8—Nov. 1 30 Vs 'S
1. C-591 Oct. 20—Nov. 15 - 30 s s
12, C-271 - Oct, 20—Nov. IS 30 s - s

*Seed Rates and times are approximate only—subject to change with moisture availability. At elevations of 3000
to 5000 feet, planting dates should be ten days earlier. R

Abbreviations:
R — Resistant ) — Susceptible
1 — Intermediate VS — Very susceptible
MS — Moderately susceptible + — Data not avaijlable

In the above table, variety numbers | through § are highly recommended. Note that Mexi-Pak-65, LU-26, C-591,
C-271, Pothowar and Barani-70 are susceptible to leaf rust infections. Pothowar and Barani-70 are not on the
approved seed list.
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BARANI AGRICULTURAL DEVELOPMENT PROJECT

WHEAT -2

Trest Wheat Seed
With a Fungicide

TREAT SEED WITH A FUNGICIDE

A fact sheet for farmers

Semmary

I.  Treating your wheat seed before planting will
belp control many soil and seed-borne diseases.

2. Treating your wheat seed is not expensive,

3. Your Agricultural Extension Service staff can
belp you get a recommended seed treatment
chemical.

4. Complete coverage of the seed Is required for
good protection.

5. You can treat your seed at home.

6. The fungiclde you use is a poison. Handle it
carefully.

7. Never let humans or animals eat any of the
seed you have treated,

8. Mark your treated seed with a tag and store it
carefully.
Why Treat Seed?

Your wheat seed should be protected against disease
damage when it is planted. This is important because
it will help ensure a good stand and get the crop off to
a good start at small cost,

Fungicide seed treatment increases germination

and protects the seed against soil-borne diseases. It

also prevents some seed-borne diseases.
How Should a Fungliclde be Handled?

Fungicides are chemical pdisons. You must handle
them carefully and properly.

. Don't touch the chemicals or seed ‘that has been
treated unless you wear gloves or have plastic bags
on your hands.

2. Cover your nose with a cloth or mask. You must
not breathe the dust.

Don't use the gloves or mask for anything else
when you have finished treating the seed.

3. Never allow humans or animals to eat treated seed.
If you broadcast the seed, cover it as soon as
possible to prevent birds, chickens, and other animals
f;;om eating it. Bury unused treated seed deep in
the soil.

4. Wash your hands and face and other exposed parts

of your body after treating the seed.
What Seed Treatment Clhiemicals are Recommended?
Several are on the market. If you can't get the

first one, try to get one of the others. They all help
you control diseases.

I. VITAVAX—Use one spoonful for 1/2 maund
(2 oz. for 28 Kg.) of seed wheat. This fungicide
controls loose smut and other seed-borne diseases
like bunt. 1 is called a systemic fungicide because
it is absorbed and distributed to the seed and
seedling tissue. It can be combined with other
fungicides to control seed rots and seedling blights.

2. GRANOSAN—Use /2 spoonful for 1/2 maund

() oz. for 28 Kg.) of wheat. This is a seed protec-
tant and will prevent injury to the seedling by
soil-borne and seed-borne organisms after planting,

THIS SLRIES OF FACT SHEETS FOR FARMERS HAS BELN PRODUCED COOPFRATIVELY BY THFE BARANI AGRICULTURAL
DEVELOPMENT PROJECT, ABAD, FUNJAL DEPARTMENT OF AGRICULTURDE. ARC, IRDP, & USAID.



). ARASAN—Use about three quarters of a spoon-
ful for 172 maund ()-1/2 oz. for 28 Kg.) of wheat,

8. AGROSAN—lse one spoonful for 1/2 maund
(2 oz. for 28 Kp.) of wheat. Like Granosan, it is
8 seed protectant. [t controls the same diseases
and helps prevent seed decay. You can use this
fungicide or any of the others—whichever is easier
10 get

How Is Seed Treated?

Treating just means a good mixing of the chemical
with the wheat seed. The field staff of the Agricultural
Extension Service located in your area will show you
how if you ask them.

), First determine how much seed you will treat and
then select a container in which you will put the
seed and the chemical. For small amounts of wheat
(5 to 8 Kg) you might use a clean empty bag or
empty parafin can.

A clean empty parafin can is good for treating
small amounts of wheat.

Another way is {o make a very clean place on the
floor and mix the wheat and chemical as these drawings
show. You must be protected from the wind. Or you
may be able to use a mechanical seed treater if there is
one in your village. With a mechanical seed treater,
you can treat more seed in less time and do it more
accurately. In these pictures, you see two types of
mechanical seed treaters.

A revolving drum  type seed treater like this can be
made easily from an old steel barrel with the help
of a mechanic.

This is a commercially made sced treater which
does an excellent job of treating seed. There may
be one in your village,

Notice the farmer has his nose covered as he puts
the seed treating chemical in with the wheat,

:2, Measure out the required amount of chemical for
the seed you have. If you have scales, it is better
to weigh the chemical and the wheat because you
can do a more accurate job of treating the wheat.
1t will be easier to mix tflle chemical and the wheat

if you first mix about 1/2 Kg. of dry powdered clay

soil with the chemical.

40

Shake or stir or turn the crank till the chemical
and the wheat are completely mixed. This may
take several minutes. Every kernel of wheat must
be covered with the chemical.

When you have finished mixing the seed and the
fungicide, put the treated wheat in a clean bag and
label it with the kind of treatment and the date,
Then store the bag in a safe dry place.
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PREPARE A GOOD SEEDBED

A fact sheet for farmers

Summary

. A well prepared seedbed Is important if you are
to have a good crop of wheat.

2. You should plough early (during late August) to
control weeds and save soil moisture.

3. The first ploughing should be at least 16 inches
(15 cm.) deep.

4. Later ploughings might be 4 inches (10 ¢m) deep
to keep weeds down. Weeds wuse valuable
moisture. '

‘N

Use recommended doses of fertilizer containing
nirogen and phosphorus or apply them separately.

6. Put most of the fertilizer on your field at the time
of iast ploughing and work it into the soil.

7. Fertilizer Is most effective if placed just below
and to one side of the wheat seeds.

8. Apply additional nitrogen fertilizer during the
tillering stage of the plants if molsture condi-
tions are good. ‘

A most important step after selecting and treating
your seed is to prepare a good fertile seedbed—early.

A well prepared seedbed has been ploughed and
planked with a swaga until the surface looks like the
good seedbed shown below in the picture,

However, the seedbed should not be so fine that
wind and water will easily erode it.

A good seedbed

An unfinished seedbed

Early ploughing (during late August) for wheat
reduces weeds, saves soil moisture, and helps release
soil nitrates so the plants can use them. Early plough-
ing is good for fallow fields, also.

Plough immediately after harvest those: fields on
which a kharif crop was grown (maize, sorghum, millets,
groundnuts, etc.) The first ploughing after a crop or on
fallow land. should be at least 6 inches (15 cm) deep.
If you have two large bullocks or four small ones or a
tractor you can do this easily. If you have only one
bullock, just plough as deeply as you can.

Later tillage operations may be done four inches
(10 cm.) deep every two to four weeks as required to
control weeds and maintain a soil mulch (loose-top-soil)
until planting time.

Most barani soil has a low level of fertility. There-
fore, you will normally need nitrogen and phosphorus
fertilizer to produce a good wheat crop.

THIS SERIES OF FACT SHEETS FOK FARMERS HAS BEEN PRODUCED COOPERATIVELY BY THE BARANI AGRICULTURAL
DEVELOPMENT PROJECT, ABAD, PUNJAE DEPARTMENT OF AGRICULTURE, ARC, IRDP, & USAID.



The best time to apply fertilizer is before the last
tillage operation just before seeding. This wi]l mix the
fertihizer with the so) in the root zone of the seedbed.
If you broadcast the fertibizer by hand, treat only as
much land as you can plouch in one day. This is very
important {f you use urca as a source of nitrogen.
Urea should be mixed with the soil as soon as possible
after apphcation to prevent loss.

If applied in the row, fertilizer should be near the
seed but not touching it. This drawaing shows the
best place to put the fertilizer. It is 1-1/2 inches
(2.4 cm) below and the same distance to one side of the
seed, This method of application requires a seeder
with a fertilizer attachment. There may be one in your
village for use with bullocks or a tractor.

Nitrogen fertilizer stimulates vegetative growth,
yield, and protein content of the grain. Because nitrogen
moves in the soil and may be lost, in areas of heavy
rianfall (500mm or more), you should apply a part of the
totaj fertilizer as a top dressing during the tillering stage
of the plants. In areas of high rainfall, all the phos-
phorusand up to 709 of the nitrogen fertilizer should be
applied by broadcasting just before the last ploughing.
Then save the last part of the nitrogen fertilizer for the
tillering stage of the wheat. Top dress the crop only
when the plant leaves are dry. If the leaves are wet,
nitrogen can burn them. In areas of lower rainfall,
check with the field staff of your Agricultural Extension
Service before you do any top dressing of wheat,

R

Phosphorus fertilizer stimulates root growth and
early plant vigour. Therefore, apply the phosphorus
fertilizer before seeding so it will be available to the young
plants. Phosphorus and nitrogen .fertilizers can be
applied as a mixture or can be put on separately. Table |
shows the recommended doses of various kinds of
fertilizer for the barani areas.

TABLE 1

Recommended Doses of Fertilizer for Wheat' in the Barani Areus

Amount of Doses of Fertilizer per Acre. oo A
Rainfall Nutrients in Kg. and Lbs. Quantity in Bags per acre
Nitrogen Phosphorus Potash . : .

-Up to 350 mm 23 Kg. 23 Kg One bag of DAP and § bag of urea at sowing
annually or or time or ‘ . .
(low rainfall) 50 Lb. 50 Lb. Two bags of Nitrophos at seeding time or

2} bags of SSP and 1§ bags of Ammonjum
Nitrate with 2 bags of Ammonium Sulphate.
Between 350 mm 34 Kg. 23 Kg. One bag of DAP and one bag of urea at sowing
and 500 mm - or or time or
annually 75 Lb. S0 Lb. 2 bags of Nitrophos and ¢ bag of urea or
(medium rainfall) 24 bags of SSP and 2} bags of Ammonium
Nitrate with 3§ bags of Ammonium Sulphate.
500 mm and 4] Kg. 27 Kg. 14 bags of DAP and 1} bags of urea at sowing
over annually or or time or
(heavy rainfall) 90 Lb. 60 Lb. 2¢ bags of Nitrophos and 1 bag of urea or

~ 3 bag of SSP and 3} bags of Ammonium
Nitrate with 4 bags of Ammonium Sulphate.

co- . One exception 16 t‘he‘aqufe récbmmendations might be on Sﬁburb land that has received large applications of
* farmyard manure. Here less nitrogen fertilizer could be used and you might eliminate the phosphorus fertilizer.
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PL2NT WHEAT PROPERLY
a fact sheet for farmers

Summar

1,

2.

Correct seeding is important for
a good yield at harvest.

For a good stand of wheat, you
must have the right number of
well spaced seeds placed at the
right depth.

Soil temperature, mo1eture, and
availability of oxygen in the ‘so0il
will affect your stand of wheat.

A good stand of wheat requires a

firm seedbed with a loose soil
mulch on top.

Seeding can be done effectively
with a pora or one of the mechan-
ical seeders available.

Mechanical seeding equipment ena-
bles you to seed at a more uniform
depth. You can measure and spread
the right amount of seed per acre
more accurately with mechanical
seeders than by broadcasting.

You should select mechanical
seeding equipment carefully be-
cause some of it is not well made
or adapted to your needs.

If you want a good stand of wheat,
consider these seeding conditions,

'A:fhhat are best conditions for seeding?

1.

Temperature - the best soil tem-
perature is 4 to 15 degrees C. and
best air temperature is 15 to 20
degrees C. Higher so0il tempera-
tures promote fungus diseases,
insect pests, and injure emerging

seedlings. Delay seeding till
hot weather has gone,

2, Moisture - Wheat seed must be in

contact with moist soil if it is
to germinate well. If the soil is

overworked or is kept too loose,
to a depth of several inches, the

moisture will evaporate.

If soil moisture is within two or
three inches (5 to 7 cm.) of the
surface, seed can be safely sown,
When you squeeze a handful of
soil, it should be somewhat
crumbly but hold together under
pressure. The first plowing
should be six inches (15 cm.)
deep. Later omes may be four
inches (10 cm.) or less - just
enough to kill weeds and maintain
a shallow mulch wvwhich conserves
moisture.

Oxygen - Waterlogged areas reduce

seed germination because of lack
of oxygen. Don't plant in wet
places until the soil has dried
out and the crust is broken up.

Loose top mulch - This will dis-
courage weeds from grow1ng. Weeds
compete with the crop by using
mo1sture. lrght, and soil nutri-
ents.A ’

Where and how should seed be placed?

1

2.
-ghould not be

Depth - Preferred depth is 1 1/2

'to 3 inches ( 4 to 7 1/2 cm.),

depending on moisture conditions.

‘Seed placed deeper than 8 cm. will

be slow to emerge and the number
of plants will be reduced. Seed

‘left on the surface may be taken
by birds and rodents and it may

dry out.

Distance from fertilizer - seed
in contact with
fertilizer., The best placement
is a little below and to one side

1/ Fact sheets No. 4 and 5 have been prepared by Experience, Incorpo-

rated home office.

See Urdu fact sheets for illustrations.



of the geed. If you don't have
fertilizer placement equipment,
the fertilizer should be broad-
cast just ahead of plowing.

Rate of seeding - (see Wheat Fact

Sheet No. 1) provide enough plants
evenly spaced to fully utilize
all growth conditions - moisture,
fertility, sunlight. Usually this
is 275 to 300 seeds per square
meter. Some varieties can use
more space because of greater
tillering habit. Later plantings
require more seed than early
plantings. Broadcasting requires
more seed than drilling. You can
also use higher rates of seed in
high rainfall areas (over 500 mm).

. Row spacing - 6 to 8 inches (15 to

20 cm.) apart is desirable. Weeds
can become a problem if the rows
are more than 20 cm. apart, and
yields will decline if spacing is

more than 35 mm. Late seeding
should be planted in narrower
Tows,

Method of seeding - either broad-

casting or drilling of wheat in
rows can be done satisfactorily.
Drill seeding is preferred be-
cause it usually produces 15 to
20 percent higher yields. Dril-
ling also gives better control of
seeding rate, depth of planting,
and uniformity of row spacing.
The pora attached to a plow is an
effective way to seed wheat and is
quite commonly used. When you
broadcast the seed, it is diffi-
cult to spread it evenly and to
cover it uniformly. You should
walk at a constant speed and try
to cover a strip about three
meters wide. You can go over the
field with a plank to cover the
seed or if you have a tractor, use
a light harrow. Do not cover with
more than 1 1/2 inches (6 cm.) of
soil.

When seeding with a drill, keep
the speed constant at 4 to 8 km.
per hour. Press wheels at the
back of the drill or some other
mechanism should firm the soil
over the seed to insure good con-
tact with the soil.

in it.
tilizer box clean and the feed mechanism
‘free from foreign matter.

C. What are the precautions when sclec-
ting and using mechanical seeders?

1. Selecting grain drills

Several manufacturers make bullock
and tractor-drawn grain drills. If you
get one, be sure it is well designed.

The feed mechanism that lets the seed
down to the ground must be accurate and
correctly spaced. If you have a fer-
tilizer attachment, the feed mechanism
must be accurate, also. The rate con-
trol lever must be easy to adjust and
stay in position once it is set. A walk
plank at the rear of the drill going all
the way across is useful because it en-
ables the operator to watch the flow of
geed and fertilizer. If either one
bridges over and stops flowing, the
stand will be poor.

2. Adjusting and maintaining grain
drills

Read the seeding chart on the drill
or in your operator's  manual. Then
determine the amount of seed you need
per acre and set the rate control lever
at this figure.

" The rate of seeding is affected by
size, shape, and density of the seed in
the box and size of the opening through
which the seeds must pass. To be sure
your drill is seeding accurately, cali-
brate it as your instruction manual des-
cribes. Your field representative of
the Agricultural Extension Service can
tell you more about calibrating your
drill.

Maintaining your drill means Keeping
it clean and well 1lubricated. Always
clean the grain box before putting seed
You should also keep the fer-

‘ Never leave
fertilizer in your drill when you finish

‘seeding.

Lubricate all moving parts and see
that they turn freely. Turn the feed
gshafts several times with an adjustable
wrench to be sure they turn easily.
Check the adjustable feed gates to see
that they are open so the grain will
pass through freely and that the gates
move easily.
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CONTROL WEEDS IN WHEAT
a fact sheet for farmers

Smnnnrz

1. Weeds can seriously reduce the wheat
crop at harvest.

2. Parmers should recognxze ueeds that
do most damage. .

3. Weeds use water and soil nutrients

that the wheat should use.

4. Weeds compete with the wheat plants
for space and sunlight.

5. Weeds are hosts to insects and plant
diseasges.

6. You can control weeds easily without
much expense.

7. Chemical weed control (herbicides)
is effective if used properly.

A good wheat field does not have
weeds in it. Weeds are easiest to con-
trol when they are small.

How do weeds cause loss?

Weeds are plants growing where they
are not wanted. They cause loss to the
farmer by competing with crops for
water, goil nutrients, sunlight, and
space. When weeds are young, they de-
velop a rapidly spreading deep root
system which gives them an advantage in
obtaining water and nutrients. This
competition to wheat plants in their
seed11ng and tillering stages is very
serious.

Weeds provide a home for insects and
plant disease. Weed seeds contaminate
feed and crop seed. Weeds also reduce
the etfectiveness of machinery and in-
crease costs of harvest1ng and thresh-
ing. Some weeds are poisonous to live-
stock and to humans.

Weeds spread easily because generally
they produce Jlarge numbers of seeds.
Many varieties of weed seeds will remuin
viable for several years. Each k1logram
of weeds (dry matter) produced in your
field means one kilogram less of wheat
at harvest time.

How can weeds be controlled?

The two most important methods of
weed control are cultural and chemical.
Cultural methods are less expensive on
small fields and easy to do. The chem-
ical method means spraying your fields
with herbicides (chemical weed killers).

A. Cultural préctices

1. First, you must know the kind of
weeds that grow in your - area.
_Are they annuals or perennials
(living more than one year)? Are
they broadleaf weeds? Some of
the more important characteristics
to help you identify weeds are:
leaf shape, 1leaf arrangement,
flower color, 1length of plant
life, and root system. Weeds are
easiest to identify when they are
nearly mature in growth and are
flowering. Once you know the
mature plant, it is easier to
identify the seedlings. The field
staff of your Agricultural Exten-
sion Service can help you identify
the weeds.

2. Plant' wheat that is free from
weed seed. 1If you raise. your own
seed, clean it before planting.
If you buy seed,. exam1ne it first
for weed seeds, ' - ~

1/ Fact sheets No. 4 and 5 have been prepared by Experience, Incorpo-
rated home office. See Urdu fact sheets for illustrations.



3. Make your crop compete with the
wveeds. A strong, healthy wheat
crop which is properly spaced and
vell fed with fertilizer can com-
pete more succesafully with weeds.

4. Kil! the weeds before planting
your crop. 1If possible, let the
veeds germinate and then do a
shallow tillage of the soil to
kill them before seeding the
vheat . During dry weather in
barani areas, tillage may not be
necessary before seeding. A loose
dry mulch at the top of the soil
helps prevent weed seed germina-
tion after you plant the crop.

5. If possible, have a different crop
each year on your field. This is
called rotating the crops. For
example, follow a grain crop with
a cultivated crop. This will
control some of the weeds.

6. Remove the weeds. Remove weeds
either by hand or with mechanical
equipment. You can use hand tools
effectively when the plants are
small. The kurpi is a good tool.
Or you can pull the weeds by hand.

7. Control weeds when they are small,
Small weeds are nuch easier to
kill than 1large ones. Killing
small weeds prevents early crop
damage which lowers the yield,
When the weedt are large, they
have already talen nutrients from
the goil and the weeds are more
difficult to kill.

8. Prevent weed sgeeds frem forming.
Never 1let the weeds go to seed
because you will have more weeds
next year., If the weeds do not
form seeds, there will be fewer
in the soil to rompete with your
next crop.

B. Uaing herbicides

Herbicides are chemicals which con-
trol weeds safely and successfully,
Farmers should learn what these chemi-
cals are and how to use them properly

on their crops. New and better herbi-
cides frequently appear on the market.

1.

Advantages of herbicides - large
areas can be covered in a short
time. Many herbicides are selec-
tive; that is, they will kill
only certain weeds. For example,
2, 4-D will kill broadleaf weeds
in wheat. Chemical control when
veeds are small means fewer dif-
ficulties at harvest time. This
also promotes more uniform devel-
opment and maturing of the crop.

Guidelines for using herbicides
a. Select the chemical that will

kill the weeds you want to get
rid of.

b, Apply the chemical when it will

be most destructive to weeds
~but will not cause i1l effects
on the wheat crop. Weeds are
. killed most easily by chemicals
when the weeds are small.

c. Apply at the correct rate of
application - no more, no less.
You must know the size of your
field (area in acres or kanals)
in order to determine how much
of the herbicide you will need,

d. Be sure that you have uniform
distribution of the chemical.

. e..Treat only the area where'weed

.control is desired.

f. Consider air temperature and
wind before spraying. Temper-
ature should be between 6 and
20 degrees C. There should be
no wind to blow the spray where
it is not wanted. Do not spray
if it is raining or the herbi-
cide may be washed off the
plants,

Your field staff of the Agricultural

Extension Service can give you more in-

formation on controlling weeds with

herbicides.
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Summary

I, Diseases of wheat and other cereal crops in
Pakistan cause substantial losses in yields.

2. The most common diseases of cercals are rusts,
smut and bunt,

3. Three major types of rust prevalent in Pakistan.
black rust, brown rust and yellow rust.’

4. Rust spores which affect wheat plants may be
carried by the wind for hundreds of kilometres.

§.  The most successful method of controlling rusts,
smut and bunt in Pakistan is to plant resistant
varieties.

6. Improving the soil and plant growth conditions
will help plants withstand discases.

7. Seed treatment will help control some of the
discases of wheal,

Many diseases attack wheat and other crops in
Pakistan reducing their yields. The common diseasecs
are rust, smut and bunt. Most diseases of wheat arc
caused by fungi although some may be caused by
bacteria and viru-~s. The fungus which causes these
diseases is a tiny living organism which develops from
microscopic sexd-like structures called spores. In the
case of wheat spores get inside a seedling or an adult
plant or the seeds and make a home there.

If the temperature and moisture conditions are
favourable. the organisin feeds on the plant and increases
in size. The plant is damaged and symptoms of the
disease begin to show on it.

In the case of wheat rust, the Jiseased areas become
coverec with spores which seem hike a powder. The
areas are yellow, brown or black depending upon which
rust discase has infected the plant.

If the wheat plant is healthy, it may resist, the
organism growing in its tissues. If the plant is weuk
or susceptible to the organism, it will get the disease and
finaliy will die.

The Wheat Rusts

‘The three major rusts which affect wheat in Pakistan

CONTROLLING DISEASES IN WHEAT
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are black rust (stem rust), brown rusy (leaf rust), and
yellow rust (stripe rus:).

Spores of the fungi which infect wheat plants are so
small and light that they may be carried by the wind for
hundreds of kilometres. The spores may be carried
by water. insects or animals. People also may carry
the spores by moving plant materials, sceds, or farm
machinery from place to place.

_ Weather conditions have a strong effect on these
diseases. Warm, humid conditions favour rust develop-
ment. Hot, dry weather ay decrease rust infectjon.
However, if the plants are already badly infected by
rust, then hot, dry weather may increase the losses
caused by the disease.

The most successful way to control rust and prevent
losses from it is to plant seed from varieties that are
resistant to rust diseases. You should never use seed
of varieties that you know are susceptible to rusts.
Because the organisms which cause rust of wheat change
over a period of time and affect plants that where
formerly resistant, plant breeders are constantly working

THIS MERIFS OF FACT SHELTS TOR FARMEKS HAS BEEN PRODUE Y D ¢ OOPFRAVIINELY BY 1 BARASND AGRICULTRRAL
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to produce new varicties which are resistant to prevalent
Tust strains.

Agricultural scientists are now able to breed diffe-
rent charactenistics into plants which will cause the
glanu to react to discase organisms in specific ways.

or example, the new wheat plants may resist a parti-
cular new strain of rust. It r=quires several years to
do this, however. The strains of rust often change so
plant breeders must work continually to meet this
challenge

In rome cases, fungicides can be sprayed on a
ficld to help control rust.  This requires rapid applica-
tion of the fungicide at a specific time over large areas
and special equipment is needed to do it. Equipment
to apply chemicals in this manner is expensive and may
te practical only where the fields are very large and
application methods are carefully controlled.

Planting date also affects the probability of rust
altacking wheat. Early seedings may escape the
discase. Late seedings are more susceptible to attack
by stem (black) rust and leaf (brown) rust. With
stripe rust, late plantings may be damaged less because
hot weather retards the disease.

Improving soil and plant growth conditions will
produce healthier and more rapidly growing plants
which are better able to resist or outgrow a disease.
Destroying weeds also will help make healthier plants
that are better able to fight disease.  Another dicsaca

vontro] measure is to rotatc your crops, lhpl is, change
crops from year to year on the same piece of land.
In this way, you muy plant your wheat on land that
does not have the disease causing organisms in it. If
your cronping system will permit, plant wheat on land
that has not had wheat growing on it the last few years.

Healtly plants are better able tv withstand discase.

Bunt and Smot on Wheat

Bunts and smut are also caused by fungi but in
these cases, the seeds on the heads of wheat are dest-
royed and are replaced by black fungus spores.

Both bunt and loose smut are best controlled by the
use of resistant varieties and by using seed that is known
to be free from the disease. Seed treatment which is
described in Wheat Fact Sheet number 2 will help
control these diseases of wheat. Ask your Agricultural
Extension Service staff about the fungicides to use in
treating your seed.

Karnal bunt (partial bunt) occurs frequently in
Pakistan and can reduce yields seriously. The best
control for karnal bunt is to use resistant varieties.

Other Diseases

Mildews, root rots, leaf blothes, stem rots and
other disecses may be a problem but are usually less
serious than the rusts and smuts.

For these other discases, the use of resistant varie-
ties is your best method of control. Sometimes fungicides
will be of help. Ask your Agricultural Extension staff
about using fungicides for tgese diseases. They can
give you up-to-date information sinze the recommenda-
tions change from year to year. They can also give
you an up-to-date list of recommended varieties which
will resist diseases.

Don’t let diseases ruin your crop.
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Summary

1. Most Barani soils have a low level of fertility so
wheat (and other crops) will respond profitably
to the use of fertilizer.

2. The sunlight, air, water, and warmth which your
plants need will be utilized fully oaly if they have
enough food from the soil.

3. You can get recommendations for fertilizers in
your area from your Agricultural Extension stafl
and from other sources.

4. Farmyard maoure, and commercial (chemical)
fertilizers are effective and are the commonly
used in Pakistan.

5. At least 13 diffcrent putrient elements are needed
by plants.

6. Three elements, nitrogen (N), phosphoric acid
(P:0s) arid potash (K:O) are used by plants in
. [ar greater quantities than the others.

7. Ttis not difficult for you to compute the amount
of fertilizer you need from thé formula on the bag.

“Take care of your soil and it will take care of you",
This good advice means that if you till your soil well
and supply it with the correct amount of plant food
nutrients, it will provide you with the maximum profits.

Most soils in the Barani areas are lacking in one or
more of the commonly needed nutrient elements. The
amount of fertilizer you apply should be determined
not only by the cost of the fertilizer but by the extra
crop yields you can expect and by the resplts of a soil
test that tells you which elements your soil needs most
for-the crop you are growing.

Even though you have ample water, sunlight, air
and warmth, these cannot be utilized fully by the plants
if your soil is lacking in plant food nutrients.

The amount and kinds of fertilizer recommended
for crops in your area are given by the Soil Fertility
Survey and Soil Testing Institute periodically. You
may get a copy of their reccommendations from your
Agricultural Extension Service staff or by ‘writing to
this address:

Director, SOIL FERTILITY SURVEY
and SOIL TESTING INSTITUTE
Lahore, Pakistan. -

Sources of Plant Food Nutrients for the Soll

The two common sources of plant food nutrients
that can be added to your soil are farmyard manure
and commercial (chemical) fertilizers.

1. Farmyard Manure

This is an excellent source of organic matter.
However, as a source of mineral nutrients, it is quite
low when compared to chemical fertilizers. When
properly stored, spread and mixed into the soil, it has
more influence on crop production than you might
think. This is because farmyard manure increases the
soil's water holding capacity and improves the soil
structure. This reduces soil erosion and the amount
of crusting of the soil.

To get the best use of farmyard manure on most
Barani fields, you should spread at least 570 Kg per
kanal of land (about ten donkey loads). One problem
with farmyard manure is that its nutrient content is
not well balanced. To correct this, you can uniformly
spread 4 Kg of DAP over the 570 Kg of farmyard
manure which you apply on each kanal of land, This

FARM YARD MANURE

THIS SERIES OF PACT SHEETS FOR FARMERS HAS BEEN PRODUCED ('OOPERATIVELY BY THE BARANI AGRICULTURAL DEVELOPMENT
PROJECT, THE DEPARTMENTS OF AGRICULTURE OF PUNJAB ANU NURUIWEST FRONTIER PROVINCES, IRDP, ARC, AND USAID.



http:N0i1011VF.ST

will add more valye to your farmyard manure than the
DAP costs  The (ull value of your farmyard manure
wiil not be realized unless you add the chemical fertilizer.

You alio must use good secdbed preparation, weed .

control, and s0il erosion conlrol practices if you are
to get full value from your fertilizers.

2. Commercial (Chemical) Fertilizers

At least 13*different plant food or nutrient elements
are cssential for plant growth. Three of these that are.

used in greatest quantities are nitrogen (N), phosphoric
acid (P,04) and potash (K,0). These three are com-
monly referred to as N.P.K in that order. They are
generally called the commercial fertilizer elements.

All commercial fertilizers must carry a guarantee
showing the content of these three elements on each
bag. For example, a bag of diammonium phosphate
(DAP) commonly carries a guarantee of 18-46-0. This
means that it contains 18°, total nitrogen, (N)46%
available phosphoric acid (P.Os), and 09, water soluble
potash (K;0).  The importance of this is that a 50Kg,

Gl 3 L g
(0 AP) " (UREA) NITROPHOS
'ﬁ'("' of=e= rr-rr“

bag of DAP contains 9 Kg of N plus 23 Kg of P05 and
no K;0. These figures are obtained by multiplying the
total weight of the bag by the percentage of each
element. For example:

S0 Kg x 189, = 9 Kg of N and
50 Kg x 46°, = 23 Kg of P,0;

You can see that a 50 Kg bag of DAP contains
94-23 or 32 Kg of plant nutrient elementsand 18 Kg of
filler or conditioner. The conditioner improves the phy-
sical condition of the fertilizer and helps prevent caking.
Ground maize cobs or cocoa shells are.common can-
ditioners. The conditioner has no value for your
crop but adds to the transportation and storage costs
when you buy the fertilizer. This is why high analy-
sis fertilizer gives you most for your money.

How to Compute the Amount of Fertilizer Yon Need

If your Agricultural Extension field assistant re-
commends 34 Kg of nitrogen and 23 Kg of phosphorus
per acre for your wheat, you can easily calculate the
number of bags of DAP and urea needed. ~ First calculate
the amount of DAP necessary to supply 23 Kg of
phosphorus. The formula for DAP is 18-46-0. So
you divide the 23 by 46 and get .5. Multiply .5 by 100
and the answer is 5{) Kg or one bag of DAP needud to

-provide 23 Kg of phosphorus. Multiply 50 Kg by

18% and yau can determine that the, 50 Kg or one bag
of DAP will furnish 9 Kg of nitrogen. Since the re-
commendation calls for 34 Kg of nitrogen, you will
need an additional 25 Kg of nitrogen.

Urea has a formula of 46-0-0 so by dividing 25 by
46 you get approximately .5. Multiply this by 100
and you find you need 50 Kg of urea or about one bag.
Thus you have met the requirements for both nitrogen
and phosphorus.

Here are the most common fertilizers available in
the Barani areas and their guaranteed per cent nutrien:
content:

Nutrient %,

Fertilizer Material

N P K
1. Urea 464 — —
2. Ammonium Sulphate 20.5 — —
3. Calcium Ammonium Nitrate 4 - -
4.  Ammonium Sulphate Nitrate 26 - -
5. Di-Ammonium Phosphate .
(DAP) 18 46 —
6. Nitrophos (NP) 23 23 —
7. Single Super Phosphate (SSP) — I8 —
8. Triple Super Phosphate (TSP) — 46 -
9. Potassium Sulphate —_ — 5

How to Apply the Fertilizer

To be effective, the fertilizer you use must be mixed
well with the soil. This means you should apply it be-
fore the land is ploughed. For commerciar fertilizer
a good time to apply it is just before the last ploughing
In the case of urea, it should be mixed with the soil
immediately after it is applied.

-One exception to this time of application is when
you top dress wheat with urea during the tillering stage
of the wheat. Urea which is 46 %, nitrogen will improve
the growth of wheat if properly applied. Ask your
Agricultural Extension staff about the amount of urea
to use on wheat and when and how to apply it.
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1. To have s good stand of any crop, the seed you
sow must be viable, that is, it must grow.

2. You cannot tell by looking at seeds whether or
pot they will grow.

3. The viability (germination ability) of seeds may
be tested in several ways.

4. Poor germination may be caused by different
factors such as age of seed, disease, Insect
damage, storage conditions and others.

5. A germination test will tell you if your seed
is suitable for planting.

6. A germination test will help you calculate the
right amount of seed to plant.

7. Germination tests are not expensive and not
difficult to do. .

For testing the germination of wheat and the larger
eeds like maize, the *‘ragdoll” or wet blotter method is
jood. For smaller seeds like grasses you could use a
mall plate.

\. The *“Ragdoli’* Method

To use the *‘ragdoll” method, first count out 100
seeds at random from the whole lot. Don't take
them all from one small part of the bag or bin.
Do not choose only good looking seeds. The
sample must be representative of the seed lot and
contain all kinds of seed, good and bad.

Soak two cloth rags about 12 inches (30 cm) square
in water and squeeze out the excess water. Lay
one cloth on a flat surface and spread out the second
cloth on top of it.

TEST SEED FOR GERMINATION (==
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Distribute the 100 seeds evenly on the cloth in rows
of ten cach way as this drawing shows. Leave
ahout one inch (2} cm) border around the seed.

Wet another cloth and place it carefully on top of
the secds.

IMace a hight stich along the border of the cloth as
this sketch shown,

Lay the cdge of the cloth over the stick and carefully
roll tlu‘:1 cloth and stick together without disturbing
the seed.

Securc the stick and cloth together by tying each
end with a string or rubber band. '

Using a soft pencil on a small piece of paper, write
the variety or crop name, the number of seeds and
date. Put this paper under the string at onc end.

Now sprinkle water over your finished “ragdoll™
until it is damp and then place it in a covered bow!
or a plastic bag, Set it on a shelf in the house where
the temperature is warm, that is, 20 to 25 degrevs C.
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10. Afte: nine days, count the number of germinated
secds having shoots more than one inch long und
having healthy looking roots. This number will
be the percertage of germination of your seed.

If your seed tests below 60 percent germination,
do not use it because you will get a poor stand.

If the germination is much below 100 percent, you
will want to increase the rate of seeding proportionately.
To do this, use the following method to calculate the
amount of sced required:

Suppose the germination of your sced is 85 percent.
If one maund (40 Kg) of secd is recommended to
plant one acre of land, then you will need

40

—— x 100 = 47 Kg.

85
This figure of 47 Kg. is ti:» correct amount for one
acre.

B. Tbe Wet Blotter Method

This is similar to the “ragdoll” method just describ-
ed except the hundred kernels of seed are placed between
two pieces of blotting paper or cloth which is kept wet
and at room temperature for about nine days. The
fupcrs or cloth can be put in a flat pan which must be
€pt moist.

C. The Dish or Plate Method

This technique is generally used for testing smaller
sceds such as grasses and clover seeds, although it can
be used for the larger seeds also.

). First count out 100 seeds selected at random from
the lot of seed to be tested. Two or more test
samrlcs of 100 seeds each will give more accurate
results than just one sample.

2. Label the bottom of the plate you will use as a
cover with a grease pencil indicating the variety or
kind of seed being tested and the date.

3. Place a picce of blotting paper or cloth in the
hottom plate.

4. AdJ enough clean water to cover the bottom but
not enough to make the seeds float.

5. - 1 venly distribute the 100 seeds on the wet paper,

D)o not add more water &t this tinie because it may.

cause the seeds to float and group together,

6. Put the cover plate over the bottom one. Air
should circulate between the plates.

7. Put the plates in a safe warm place (about 20 to 2%
degrees C.) The paper in the plate should be
kcrt moist during the germination period (listed
below) .

8. At the end of the germination period, count the
seeds having normal shoots that are 2 cm or more
in length and having normal roots.

D. ‘Tlme Required for Germination

Moot cereals and clovers .. Tto 10 days
Most grasses .. 1410 2] days

E. Recommendations

You should always test your seed for germination
before you plant it because sometimes seeds that look
viable will not germinate. Low germination may be
the result of poor storage conditions, improper physio-
logical development and other causes. You cannot
improve the seed once it has been damaged.

Tests for germination should be carried out well
before seeding time.

Seeds acceptable for planting should have 80
percent germination or more. Cereals (wheat, maize,
sorghum, millet, etc) should preferably have a germina-
tion rate up towards 90 percent or above.

If germination is lower than 80 percent. but above
60, you should use a higher rate of seeding to compen-
sate for poor germination.

If the germination rate is lower than 60 percesl, do
not use the seed for planting unless you have no alter-
native,
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Summary

1. Timiog is important when you harvest wheat.

2. Arrange for the labour you will need ahead of
time so you can harvest quickly.

3.  Wheat is osvally ripe about 30 days after the
beads are in bloom.

4. When wheat has 15 to 20 percent moisture, it is
ready to harvest. )

S. You can test for moisture content by rubbing
the kernels between yvour hands.

6. Leave low spots or other unripe parts of the
Beld and cut them later,

7. You can do a good job of threshing either with
animals or with a machine.

8. Assoon as the wheat is threshed, separate it from
weeds, straw, dirt and insects.

9. The grain must be dry before it is stored.

10. Put the grain in clean bags and separate mew

graio from old.

Even though you raise a big crop of wheat, you will
not get all the benefit if part of it is lost in harvesting
and threshing. First, let us consider harvesting.

A. Harvesting

Proper timing is important in harvesting wheat
because the yield is affected by stage of maturity, ten-
dency to lodge and shatter, rainfall, humidity and tem-
perature. In most Barani areas of Punjab wheat
harvest chings from the middle of April and goes upto
the end of May and in N.W.F.P. it starts from May
and goer 'hrough June. The wheat crop usually ripens
about 30 days after blooming of the florets (flowers).
The kernels are completely filled when they reach the
dough stage which follows the milk stage.

At the dough stage, the leaves, stalks and sp.kes
lose green colour and become golden yellow. From
this stage onward, the ripening process is a gradual
loss of moisture in the kernels. When dried in the air,
the kernels should have about 15 to 20 percent moisture
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and can be stored safely without fear of molding. An
casy test for moisture content of wheat at this stage is.
to rub a head of wheat between the palms of your hands.

If the kernels shell out and most of the central
stems of the heads break, then the moisture content of
the wheat is about right for threshing. The new semi-
dwarf varieties usually mature and are ready to be
harvested about two or three days earlier than the tall
Desi varieties to prevent losses from skattering.

If damage from birds or storms threaten, the crop
may be cut and tied in bundles as soon as it yellows.
Then vou may stack the bundles until drying is completed.

Sincz timing of the harvest is very important in
yéur w. -0 crop, you may have to do it on short notice
wr. = ‘Lc weather, stage of maturity, and other factors
ars jus¢ right.  This may not allow you many days to
do the job. Therefore, you should arrange for extra
help to do the harvesting several weeks before the ex-
pected barvest date. This will enable you to take
‘advantage of the most favourable harvesting conditions.

THS SERIES OF PACT SHEETS FOR FARMERS HAS BEEN PRODU( $D COOPERATIVELY BY THE BARAN! AGRICULTURAL DEVELOPMENT
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B. Threshieg

Most Barani farmers thresh wheat with animals.
1o many areas, however, threshing machines are rapidly
becoming popular.  Either way, the farmer should
avoid cracking the grain. Cracked kernels are spoiled
Quickly when in storage.

0®

Separate all weeds, busa (straw), dirt and insects
from the grain soon after threshing to reduce spoilage.
Cleaning of the grain can be done by band or with the
help of mechanical equipment like is shown in this
picture.

N

Storing the busa (straw) after threshing is also
important so it will be protected from damage by
weather or animals. Neatly built stacks (like this
photograph shows) will protect the busa till you are
ready to use it for feed or other purposes.

C. Storiag the Graln

Your wheat must be dry: before {ou put it in
storage. An experienced farmer can tell if the grain
is dry enough for storage by pressing the kernel with
his thumbnail or by crushing it between his tecth.
It will be quite firm but not hard as stone. Some
people can tell if the grain is dry enough by smelling it
or by rattling it in a tin can. Dry grain will have a
sharper sound when shaken in a can than higher moisture
grain will have. The grain is ready for storage when
the kernels are dry enough so they are hard to break
with your teeth, and when all dirt, stones, straw, chaff,
broken kernels and insects have been separated from it.

The containers and room where you store the
wheat should be cleaned and fumigated before putting
wheat into it. The chemical you may use is 50%
Malathion in either emulsion form or wettable powder, .
If you use the emulsion form, mix one quarter of a
gallon (1.14 litter) in four gallons of water. If you use
the wettable powder, use two and one half pounds (1.14
Kg) in four gallons of water as a spray. Apply this mix-
ture with a pressure sprayer.

Always store your new grain separately from the
old. When you use the grain, use the old grain first,
See Fact Sheet Wheat No. 11 for more information on
storing your wheat crop.
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Summary

1. You can prevent most graln storuge losses if yon
take proper steps when you store your grain,

2. Good storage facilities can be built on your farm
without great expense.

3. Wheat may be stored in either basket granaries
or in bags.

4. losecticides will help, prevent insect damage
whichever way you store your wheat,

S. Keeping rats and mice out of the Storage area
will protect your wheat from serious damage,

6. Grain must not have high moisture or dirt con-
tent if it is to keep well.

7. The storage area must be kept clean.

8. When using bags for storage, stack them so air
can circulate around them.

9. Inspect your stored grain at regular intervals to
determine If thete is any insect or rodent damage,

About three quarters of the wheat raised in Pakistan
is stored in rural areas where it is grown.. Dr. Abdul
Quyyum, University of Agriculture, Faisalabad, reports
that in Pakistan, farmers have substantial losses of wheat
each year because of mold, insect damage and rodents.
Much of this loss can be prevented, Dr. Abdul Quyyum
says.

For Good Grain Storage, You Must Do These Things:
1. Store only dry grain and keep it dry in storage.

2. Keep stored grain cool to reduce the growth of
mold and the danger of insect invasion. Keeping
grain storage containers out of the direct heat of
the sun will help lower the temperature.

3. Keep rats and mice out of stored grain. They
eat a significant amount of grain, spoil much more,
and spread disease.

4. Clean the grain storafe area and container and
then put only clean, healthy, dry grain in storage.

STORE YOUR WHEAT WELL

BARANI AGRICULTURAL DEVELOPMENT PROJECT
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Storing Grain in Basket Granaries

5.

One good way to store grain is in basket, granaries.

Keep the basket on a platform which is off the
ground and protected from the sun and rain.

Place rodent guards on the platform legs as this
drawing shows.

Use a tin can with the ends cut out to make an
emptying chute. Fit the can into the lower part
of the basket. Close the opening of the can with a
Plastic or wooden plug as the drawing below shows.
You wont have to take the top cover off each time
you remove grain.

Plaster the baskets inside and out with mud or cow
dung to make them more airtight. The cover
should also be tight and sealed with mud or cow

dung.
Place only clean, dry grain in storage. High -

moisture or dirty grain will heat and then quickly
mold and rot. ' '

Open the basket every two months to look for
insects. If you find any, do these things:

(a) Winnow the grain and place it in the sun.
(5) Clean the basket granary.

() Pgt ininsecticide, ashes or sand as described
~oove.




(d) Put the grain back in the basket and reseal the
cover on 1t.

Storing Grain in Bags

You can store grain satisfactorily in bags if you

follow these steps:

2.

3'

Dry the grain well before putting it in bags.

Paint the walls of your storage room with water-
proof paint such as plastic emulsion dystemper
int. Clean the room and sweep out all dirt,
urn the .insects. Use a smoky fire to drive out
the insects you don’t burn.

Dust or spray each bag of grain as you build the
stack. Use 25 grams of 2°, Malathion or .5°,
Lindane dust for each bag you store. Be extremely
careful in the use of insecticides since they are
poison. If you can't get an insecticide, clean the
bags first by dipping them in boiling water and drying
them in the sun.

Build a raised platform of wood or brick to keep
the bags ofT the floor and keep the grain from absorhb-
ing moisture from the floor. When you get the
stack built, spread a band of insecticide around the
bottom of the pile to keep away crawling insects.
Malathion is generally preferrable for this purpose.
Your raised platform will allow air to circulate
around the bags and help keep them dry.

Stack the bags neatly leaving space between them
for air movement. Two stnckinﬁ methods are
shown below. Note that both methods have space
between the bags on the inside of the stack.

Check the stacks of grain every two weeks for
signs of deterioration. Put your hand in a bag
to see if the grain is heating. Check for mold by
smelling and looking for dark kernels. If you
find any of these signs, dump out the grain and dry
it again.

Keep the area around the bags clean so rats and
mice can't find food or shelter. Use poison bait
or traps if there are any signs of rodents being there.

Dust the inside of your storage room with an insec-
ticide such as Malathion or Pyrethrum to kil
insects.

When you remove the grain for use, wash it befose |
using it for food. :
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Choosing and Measuring
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Summary

. Groundnuts produce best on a loose sandy
loam or other light soil.

2. Soil for groundnuts must be well aerated.
3. The soil must not be too damp,

4. Soll for groundnuts should have a balanced
supply of nutrients,

5. It s important to measure your field so you
know how much seed to plant and how much
fertilizer to usc.

6. Calculating the area of your field is not
difficult. )

7. It is easier to determine the area of your
field if you mark the boundaries with
square cormers,

8. The field area is commonly expressed in
acres or kanals, but it may be expressed
in hectares.

A. Choosing the Best Kind of Soll
Your harvest of groundnuts will be greater if
you choose a light soil which is well acrated and
not too damp.

Why light s0il? The fruits of the groundnut,
that is, the pods, develop underground. The

pegs or needles from which the pods develop must
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penetrate the soil. Therefore, heavy soils or soils
which harden after a rain create unfavourable
conditions for the pegs to enter thie soil.

If the soil sticks to your hands during the
rainy season, and then forms clods which are hard
to break up, it is not well suited to groundnuts.

If you choose a light soil which is a mixture of
sand and clay, or has a sandy loam texture, the
pods can develop more easily, you will have bigger
nuts and the total yield will be larger.

It is also easier to dig nuts on this kind of soil
and fewer will be left in the ground at harvest time,

Your soil should have a balanced supply of
nutrients, On most Barani soils, you may have
to apply fertilizer to have the proper nutrients.
Fact sheet No. 4 (Groundnuts) tells you more about
what fertilizers to use.

Groundnuts need water in order to form and
develop their pods and nuts. But the water must
move around in the soil and not remain too long.
This is called aeration. Water moves more freely
in sandy loam or sandy clay soil. Light soil
permits better acration. The pegs from fertilized
groundnut flowers will penetrate well aerated soil
more easily than they will soil that is hard and wet,
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B. Marking out the Fieid Boundaries

You must know the area of your field so you
can decide how many maunds of groundnuts to
plant and how much fertilizer to use.

In order to determine the area of your field,
you must first mark out the boundaries. It is
easier to find the area if you mark out your field
%0 it is either square or rectangular. That is, its
corners must be right angles like the drawing of the
square field below.

Follow these steps to make a right angle at
the corner.

1. Put a stake at figure **O” in the diagram above

2. Tie a string to the stake and extend the string
along line “OB" until the free end is three
metres from the stake.

3. Do the same thing with a string from “O" to
“A* and make this distance four metres.

4. Now move the ends of the strings A" and
“B" until they touch and are five metres apart.

As the diagram above shows, the angle you
have [nid out at the corner of your field in this way
is a right angle.

C. Calculating the Area of Your Fleld

If the four corners of your field are all right
angles, it will be easy for you to calculate its area.

m‘:h !usl multiply the length of the field by its

Example 1.—~A field is 100 metres long and
100 metres wide. Its area is 100 » 100 which
equals 10,000 square metres (m?). A square metre
is a square measuring one metre in length and one
melre in width, One hectare equals I(;I.OOO square
metres (m?).

% E:umpl_ed 2—1;:. field is IL%O metres jong and
meters wide. Its area is 100 % 50 which 1
3,000 m?. This is one half hectare, cquas

Example 3.—A field is 71 metres long and
71 metres wide. 71 x 71 equals 5041 m%. This
also is approximately one half hectare.

_The next diagram shows you two fields each
having an area of one hectare.

: §'
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If you wish to express the area of your field
in acres, you should know that a square field which
is 209 feet on each side has an area of approximately
one acre, If this is divided into eight equal parts,
iqach part is one kanal. One acre bas 43560 square:
eet in it.

One acre has 8 kanals and 43560 square feet.

If you know the arca of your fields, you will
be a modern farmer who can easily calculate how
many groundnut plants you should have, how
much fertilizer you should apply and whether your
fields yield a good or a poor harvest.
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Sommary

1. A big harvest of groundnuts requires good
seed at planting time,

2, Use a variety that is recommended for
your area.

3, Test your groundnut seed for germination
before you plant it,

4, Treating the seed with a fungicide before
planting will help control disease and

. N ‘ e e
Insect damage. :S,“‘G" yz@%”d%‘- ‘y{c’u

<
S, The nuts should be shelled only a few days
before planting; otherwise they will dry out.

6. When shelling the seeds for planting, save
only plump, well shaped sceds that are free
from insects and do not look diseased.

7. If you plant groundnuts where they have not
been grown for three years, check with
your Agricultural Extension Service about
fnoculating the seed.

Groundnut plants, like other crops, begin
from plump, healthy, well shaped, disease free
seeds. The groundnut variety should be adapted
to your area and you may want to treat the seed
with a fungicide to help prevalent disease.

How to Choose Good Seeds

Choose a variety adapted to your area.
Number 334 is spreading variety. It produces
high yields of medium sized pods. It is a disease
resistant variety. Banki is a vertical growing
variety of medium late maturity, although Banki
is earlier than some other varieties grown in the
Punjab.

Banki groundnuts have smaller pods than some "

varieties but they are well filled with seeds. Your
Agricultural Extension staff can tell you which
varieties are recommended for your area.

Plant only well shaped seeds that are not
damaged by insects or disease. As you shell the
nuts for planting, throw away the others, because
most of them will not germinate anyway.

LNL g, S Lo L

Seeds that are immature will not germinate
well cither. The best time to select good seed for
lanting is whenthe.seeds are being shelled just
fore planting. If you shell them too long be-
fore you plant them, the seeds will dry out and will
not germinate well. Be careful not to scratch,
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tkin or otherwisc damage the nuts. Very dry
groundnuts (less than 4% moisture) are skinned
and broken easily during shelling. If the nuts
have more moisture, (8% or more) the damage is
usually much less.  Ifyou are not careful when you
pour shelled groundnuts from one metal container
to another, you may skin and break many nuts.
Soil organisms can enter broken seed after planting
and cause the seed to rot.

Heow to Esow Whether Seeds are Good

You can determine the germination rate of
your seed by making a simple germination test,
Count out 100 seeds at random from your supply
of seed and put them into a box of damp sand.
Cover the damp sand with a cloth and put the box
in a warm room for about six days. The sand
must be kept moist during this time. At the e¢nd
of six days (or perhaps seven), count the seeds that
have begun to grow.

If 90 seeds or more have germinated, your
germination rate is 90°%, or above and your seeds
are all right to plant. Even if 85 seeds have germi-
nated, your seed will probably give you a reason-
ably good stand. If the rate of germination is
less than 85%. you should iacrease the rate of
seeding or get some other seed to plant. One way
to improve the germination rate of your seed is to
store the groundnuts that you will plant in a clean
dry place where rodents connat get to them.” You
should also disinfect the storage area to kill insects
which might damage the nuts, ~

Inoculating Your Seed

Since the groundnut is a legume, it will supply
its own nitrogen about a month after plaating if
the proper bacteria are present in the soil.

Inoculation of the seed may be of value when
groundnuts are planted on land where they have
not been grown with inoculated seed in the last
three years or where some other means of inocu-
lating the soil has not been used.

Ask your Agricultural Extension Service
ﬂclg stafl if you should inoculate your groundnut
seed. .

Treating Growndswt Sced With a Fumgicide

You should treat groundnut seed with fungi-
cide before you put it The chemical you use is a
disinfectant and protects the sced against molds
and insects.

Advantages in treating your seed are these:

a. Insects will not eat the seeds.

b. Seeds will not rot as quickly as untreated
S.

You will have a higher germination rate

which will give you a better stand.

d. You should have a higher yield at harvest
time.

o

The recommended fungicide for treating
groundnuts is DITHANE M<4S. Use eight
ounces for 65 pounds of seed. (one fourth Kg.
for one maund). Mix the disinfectant thoroughly
with the seeds so it covers them completely.

A drum type treater like this is easy to use for.
There may be one in your village. When treating
groundnut seed, always be careful so you do not
break the skins. Nuts with broken skins will not
germinate, :

~ Since fungicides are poisonous, it is recom-
mended that you wear plastic bags or gloves on
your hands when treating seed. And.be sure to
wash your hands well after you finish working with
the poison. ‘

Never let humans or animals eat treated seed.
Don't' leave treated groundaut seed where children
might get it.

Ask your agricultural Extension Field Staff
about treating ground nut seed and how to do it,
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PREPARING THE SOIL
FOR GROUNDNUTS

Sammary

1. You must have a well prepared seedbed to
raise groundnuts successfully. :

2, The seedbed should be smooth and unifor
with no clods of soil. '

3. The first ploughing should be six to eIgI;t-
inches deep (15 to 20 cm.)

4. Deep ploughing helps control weeds and
lnsects.p P

5. Groundnut roots can penetrate the soil
better if you plough deeply.

6. You may peed three or four later plongh-
ings to keep the weeds out and keep the
sarface loose.

7. Smooth out the soil with a harrow or some
other implement just before you plant.

A smooth uniform seedbed like the above
photo shows will help assure a good stand of
groundnuts. The first ploughing should be six to
eight inches deep and shouid be done early. Try to
do the ploughing soon after the first rain of the
season. This makes it possible for later rains to
penetrate well into the soil and to sink, slowly into-
the subsoil water supply.

loughing, that is turning the soil over, can be
done with bullocks and the traditional desi plough
or can be done by hand with a spade or digging
fork. You can turn the soil over more effectively
with a steel plough like the one shown below. This
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plough will do the work more quickly and easily
than the desi plough but you will need more power
to pull it. It is important that you do the first
ploughing as soon as you can after the last crop is.
removed. Right after the first rain is a good time
because it will loosen up the soil.

After the last ploughing and just before you
plant the groundnuts, go over the field with a
harrow or similar implement to smooth out the
surface and break up large clods of soil. Two
different types of harrow are shown below. These
may be pulled with bullocls or with a tractor. If
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you don't have a harrow, or can't get one from
someone in the village, you can have your bullock
or donkey drag large tree branches over the iield to
make the soil surface smooth and break up large
pieces of soil. See the next photograph.

Another way to smooth out the field is to
have your bullocks pull a heavy plan over it just
before you plant the groundnuts. You may have
to go over the field twice—onte in each direction—
to get it smooth with a plank.

If your soil is well tilled there will be no large
clods on top and the surface will be loose so air
and water can get into it casily. Ploughing the
soil early enables you to mix barnyard manure or
other herbage with the soil and gives this organic
matter time to rot before planting the groundnuts.
As the organic matter rots, it makes humus which
puts the soil in better condition to raise a good crop
of groundnuts, °
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FERTILIZING AND
SCOWING GROUNDNUTS

Summary

1. Groundnuts require fertilization on most
Barani soils if they are to yield well.

2. Although groundnuts get most of their
nitrogen from the air, they still necd some
to get started.

3. Fertilizer for groundnuts should include
phosphorus.

4. If you fertilize with farmyard manure,
apply it before the middle of February to
avoid white ant damage.

5, Spreading and upright varieties of ground-
puts require different spacings for the best
yields.

6. Plant greundnut seeds two to three inches
deep depending on soil moisture conditions.

7. Make a plan of the way you will plant your
groundnuts in the field.

8. A spacing wheel or spacing plank will help
you put the plants the right distance apart.

9, You wil get the biggest )'ieids if you have
the right number of plants per acre or per
hectare,

How to Fertilize Soil For Groundnuts

In the Barani areas, groundnuts do best on
light sandy or lay loam soils which usually need
fertilizers to produce the best yields. Fertilizers,
alone, however will not guarantee a good crop of
groundnuts. The coil must be well tilled, the weeds
must be kept out and you must follow other good
cultural practices.

You should broadcast the fcrthizer before the
last ploughing just before planting your crop.

The three plant food materials most needed in.

fertilizer for groundnuts are nitrogen, phosphorus
and calcium. In the Northwest Frontier Province,
these are the fertilizer recommendations: One bag
of DAP plus 166 pounds of single superphosphate
on each acre.
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If you are in the Punjab, these are the recom-
mendations: one bag of ammonium sulphate plus
two and one half bags ¢ signle superphosphate or

one bag of DAP.

If your field is 1aid out in hectares, use two and
one half times as much fertilizer on each hectare.

Farmyard manure is also good fertilizer but
if you use it on groundnuts, apply it during January
or the first half of February. If you put it: on your
soil later than that you may suffer ﬁom: an attack
of white ants. :

In some parts of the Barani areas, where cal-
cium content of the soil is low, it may be profitable
for you to apply gypsum to your soil. Ask your
Agricultural Extension . Service stafl about using
gypsum for raising groundnuts.

When to Sow Groundnuts

. The best time for planting groundnuts varies
in different areas. For Northwest Froatier, usually
from March 15 through April is best. In the
‘Punjab from April Ist to the middle of May is
usually recommended. The soil must be moist
and warm when you plant. Air temperature
should be about 2] degrees C. If sown when the
weather is too cool, the groundnut seeds may be

damaged by fungus growth on them.

~ The groundnut seed -should be in the soil
about 30 to 40 days before the heaviest rains.
That will give your plants time to be in the flowering
stage and forming its fruits when the rains come.
That is when the plants need most water. '
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: ‘Hojw’ to Sow Groundnuts

) Some farmers sow by broadcasting seeds like
this drawing shows. This may save time but you
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may not get the right number of plants per acre.
Also weeding and harvesting is more difficult to
do when you broadcast the seed.
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By sowing in rows, like this drawing shows,
you can calculate the number of plants needed more
casily. You will also find it easier to keep the
weeds out because an animal can walk between the
rows pulling your cultivator. Harvesting is much
more efficient when the groundnuts are in rows
because you can see better where the plants are and
aren’t so likely to miss some.

If you make a plan of your field, you can lay
out the number of rows and spacing between plants
in the rows. Recommended spacings differ
spreading and upright varieties as the drawing
below shows. Rows of No. 334 (spreading)
groundnuts should be 18 to 24 inches apart.
Rows of Banki variety should be 12 to 18 inches
apart. The space between plants of No. 334 in
the row should be 9 to 12 inches and the space
between plants in a row of Banki should be 6 to
9 inches.

The seeds should be planted from two to three
inches deep with one seed in each hole. Seed in
dry soil should be deeper than seeds in moist soil.
Sow all seeds at the same depth and cover them
with soil so the sun will not dry them out.

If your soil is sloping, lay out the rows across
the slope to prevent soil erosion. If you find plants
" missing a week after you put the seed in the ground,
replant them with new seed.

How to Space Plants In the Row
You can measure and mark by hand the dis-

tance for planting in each row or you can use a
spacing wheel. The spacing wheel shown below
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will make a hole every 6 inches or 9 inches or any
other distance that you have between the points
of the wheel. You can make the tpacing wheel of
wood or iron. Each tooth makes a hole in the
soil as you push it. You put a seed in each hole
and cover the seed with soil using a hoe or your
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With this mechanical spacing device you can
easily plant the correct number of seeds per acre
or hectare. i

Good results have béen obtained with Banki
planted 75,000 per acre and with No. 334 planted
45,000 per acre. This would be 75 1bs. of Banki
seed per acre and 60 1bs of No. 334 per acre.

A well laid out and well spaced field makes it
easier to control weeds and will give you a bigger

yield of groundnuts.
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CULTIVATING AND

HARVESTING GROUNDNUTS

Summary

2.

7.

A good yield of high quality groundnuts
comes from a ficld that has been well cul-
tivated,

Cultivation will be much easier if you use
implements that can be pulled by animals or
a tractor.

You must cultivate at the proper stage of
growth of your groundnut plants.

The time of harvesting is Important if you
are to get the highest quality groundnuts,

Mechanical groundnut lifters can make
your work of harvesting easier than dig-
ging by hand.

Remove the pods from the plants and dry
them in the sun immediately after digging.

Store your groundnuts in a clean bag or bin
protected from insects and molsture.

Why Cultivate Groundnuts?

Ho
1.

Weeds use water and soil nutrients that your
plants need. You may have put some of these
nutrients in the soil yourself with the fertilizer
you applied.

Weeds cast shade so your groundnuts do not
not get full benefit from the sun.

Cultivation stirs the soi! and lets air into it ‘so

the pods will find the underground air they

need.

When the soil has been stirred, it remains

s .more moist. - ;

Cultivation helps make héalthyﬁblan;,s which
will reduce the.danger of contamination with

micotoxin.

w and When to Cultivate

Cultivate either with a hand hoe or with an

animal drawn cultivator or light plough.

~_CULTIVATING AND
 HARVESTING GROUNDNUTS

: A fact sheer for farmers
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It requires less labour if you have the plants in -
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rows so you can use animal or tractor drawn
implements,

In any case, you should cut out the weeds
between plants with a hoe or other hand tool.

If you had a well prepared seedbed with no
weeds, you will not have so many weeds to
remove when the groundnuts are growing.
Whenever you see weeds, however, you should
take then out. Cultivating the soil will loosen
it so the pegs can enter it more easily.

When the plants are in the flowering stage, you
should cultivate and bujld up a little earth
around each plant to give the plants more
soil in *vhich to develop. The drawing below
shows 1 ow to build up earth around the plants.
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Three months after planting stop cultivating,
By this time, the groundnut stems and leaves
cover the soil quite well and can compete with
weeds, . Cultivation after this time might

. damage the pods.
Hmestlng Groundnuts
. ). When to harvest.

~ .- groundnuts are ready to harvest when the

inside of the shell shows dark veining.
Dig a few plants with pods and count the
mature pods with dark .veining. ‘You
should commence harvesting when 75 to
809 of the pods are mature.
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If you harvest too late, te dry leaves will
drop making them of less value for animal
feed. You also may have looses from
insects, molds and diseases. If you har-
vest late, the soil 'may be very hard making
it difficult to lift the pods. Then you may
leave many pods in the ground.

If you harvest too early, the groundnuts
will contain too much water and they may
rot. They will not keep well in storage
and they will not yield as much oil. If
the pods contain too much water, they
will be heavy and the shelling yield will be
low. Groundnuts harvested too early
will not make goud seed because they are
not mature.

2.  How to harvest

You can dig the plant with the pods on it
by hand but it is much quicker and easier
todo it with an animal drawn lifting plough
or groundnut lifter. Of course the plants
must be in rows to use power implements
effectively. You probably will leave fewer
groundnuts in the ground if you use a
groundnut lifter. Here are shown three
kinds of lifters that are being used. There
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may be a tractor mounted groundnut
digger in your village also. Ask your
Agricultural Extension Service staff about

c?wer equipment to dig groundnuts.
hen you dig the groundnuts, do not re-
move the tops of the planst till after they
are out of the soil. If you reniove the tops
before digging, you may leave many pods
in the ground.

b. After you have the groundruts out of the
ground, remove the pods from the plants
immediately. Then sun dry the pods for
10 to 15 days. Drying will retain kernel
flavour and allow the pods to be stored
safely. The pod moisture content at
digging time may be as high as 40 to 50,
This moisture content must be reduced to
8 to 109, for the groundnuts to be put in
storage. You can tell if the moisture is
low enough by biting a kernel to see if it
breaks easily.

¢. Do not pile up the plants with pods on
them because the pods may begin to rot.
The pods may also lose their colour. After
the pods have dried and before you store
them, tey should be winnowed to separate
unripe, empty and rotten pods.

Storing and Marketing

You probably will sell part of your crop. You
must have clean, well matured and dried
groundnuts to bring you the top price. If you
have done a good job growing, harvesting and
drying your crop you will have a market like
this photo shows.

You will also want to keep some of your crop
to feed your family and to save some for seed
for next year's crop.

Before putting the groundnuts into storage ,
clean the bin and other containers well. Do
not shell the groundnuts because the shells
protect against insects and too much drying.
It is also a good idea to treat the storage area
with an insecticide such as Malathion. Ask
your Agricultural Extenson Service staff

-about insecticides for storage areas.
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Summary

As with other farm crops, good maize seed
Is one of the requirements for a big yield.

2, The seed you plant should be of a pure
:a;lely and there should be po weed seed
nit.

3. Your seed should have a germination rate
of 855, or above.

4, The maize kernels should be plump,
bealthy, <nd free from Insect pests,

5. Do not plant shrivelled and broken seed.

6. The moisture content of your seed should
be below 159,

7. The seed you pisnt should be adapted to
your Jocality.

Pure, Clean Seed

The variety should not he mixed with others.

If there are other varieties mixed with vour

seed, the crop will mature at different times.

Cultivation and harvesting will be difficult

gpccl' you probably will have more damage by
irds.

If you save your own seed from a synthetic
variety, select good healthv cobs (ears) from
the center of the field. These cobs are not
likely to be contaminute.l hy pollen from a
maize crop growas by a ncighbouring farmer.

Kernels should be plump which means they
are well filled out and there should be no mold
or other signs, of ‘disease on them. This photo
shiows the kind of seed you want to get.

SELECTING MAIZE SEED
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If there are insects in your seed, it is easy to
see them and the damage they have done.
Insccts will make holes in the kernels as this
photo shows. Any kernel with a hole in it
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will not germinate. Broken kernels in your’
seed will not germinate either and your stand
will be poor as a result. If the maize is
threshed with the help of a stick or a rod, many
of the kernels will be broken. These broken
kernels will not germinate. If some of your
maize seeds are shrivelled or broken, do not,
plant them.

4. There shouyld be no weed seeds in your maize

The weeds will grow and use moisture

and nutrients from the soil which your maize
plants should be using.

5. The kernels should not be small and srivelled
which indicates that the maize was not harvested
at the proper stagé of maturity or was not
dried well after harvesting. If your seed was
well dried in the sun, it will have less than 15%
moisture. Don’t plant seed with more moisture
than this because it may be attacked by a
fungus and will not germinate. You can judge
the moisture by biting a kernel between your
teeth. If the seed is hard to bite, and gives a
cracking sound, it probably has less than
15% moisture. _

Store Your Maize Seed Well

Your seed should be stored in a clean, dryroom.
If the room is damp or dirty, your maize seed may
be attacked by the grain moth which will affect its

- germination. To protect the seed from insects,

you can treat the storage area with an insecticide
such as 50% Malathion bofore putting your seed
in it
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" Recommended V_arieti‘es" 'Developed‘by M.M.R._l._ Pirsabak (Nowshera).

Seed Should Be Adspted to Your Area

If the sced is adapted to the climate and soil
conditions of your area, it will be on the Agricultural

‘Extension Service list.

Here arc the recommenda-

tions for the Northwest Frontier and Punjab

Provinces:

Seed rates and number of plants are given in

Table 1 for one acre.
these figures to the amounts

multiply them by 2.5.

TABLE 1

If you wish to change

per hectare,

- Variety

Sowi,ng_ time -

- :Area of adaptation

Seed Rate per acre -

Maturity Range

1. Shaheen " May, Early
"W iJune

2 (Changcz ‘J‘uné» : -

Auly- :
A Early Aug:
3. Zia June
4. Khyber May

w Early June

June-July

Mid - July.

5. Sarha May

Y - Early June
June-July
Mid-] uly

Agaiti-72 " July

(Y) -
' ‘gyn 551 July
- (YY) DR
-Changez June .
(W) e e
et LateJuly,.; .
Sean . 's".,?‘m.;;;,j |
w Mid-July
Sadaf

) ngh Mountain Valleys
‘Swat and Upper Hazara,

' Swat and Upper Hazara.

‘Peshawar, Mardan, Kohat,
Bannu, Lower Hazara.-
D.I. Khan.

Swat

Upper Hazara.

Lower Swat,

Peshawar, Mardan.

Dl‘?(han

Up'}ier Hazara.

Lower Swat.

Peshawar, Mardan,

.D.I. Khan. 7
PUNJAB'

Sialkot, Potohar

Siéikot, Potohar

.. " Murree Hills.

" Potohar, Sialkot.

" Murree Hills.

. Attock.
Early to Mid-

Attock.

. NORTHWEST FRONTIER

17 Kg.
IS Kg.
17 Kg. ™

‘M- Kg.

SorpingTy

14 Kg.

80-§5 * days.

| 90-95 ‘d'ays.

190-95 - days.

N

:110% days,

110 days.

W. = White grain. "~
Y =."-Yellow grain.
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Maize Cultivation

Summary

I. Maize can be grown op a variety of soily
but does best on well drained and acrated
deep loam soil,

2. A well prepared seedbed is essential for a
good crop of malzg.

3. Maize seed should be planted in rows
however it can be planted by broadcasting,
There are many advantages in having it in
Tows,

4. Intercultivation is an important step jn
getting a good yicld.

5. You must have the correct .number of plants
pfrldacre OF per hectare to get maximum
y e .

6. Maize should be properly matured before
it is barvested,

7. Maize cobs should be dried well and stored
in a clean dry place to prevent damage
by molds and insects,

Although maize can be grown on a wide variety
of soils it does best on well drained and aerated
deep lom soil. Maize is a heavy feeding plant
and therefore needs soil that js adequately sup-
plied with plant nutrients, particularly nitrogen
and phosphorus. It can be grown on s?i'ghtly acid
gro alka},line soils but the optimum range is a pH of

.0 to 7.0.

Seedbed Preparation

Maize seed requires soil that is warm, moist,
well supplied with air, and fine enough to give
8ood contact between the seed and surrounding
soil particles. Plough the land twice immediately
after the harvest of the previous crop. The land
should be ploughed deep (about 15 to 20 cm) the
first time. This will prevent runoff of rain that
may fall. Ploughing will cover vegetation and any
farmyard manure that you may have applied.
Ploughing will also provide aeration of the soil
and stimulate bacterial activities which release
plant nutrients.
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The top soil surface should be in a loose re-
latively smooth condition so it will retain moisture
and discourage the growth of weeds. This will also
destroy insects and their eggs larvae and breeding
places. Soil prepared in this manner will be less
subject to wind erosion.

Just before planting time, plough the land once

-more o it will be soft and granulated. Then go

over it ‘with a plank (sohaga) immediately after
ploughing to preserve soil moisture. The land
should now be ready for planting,

Sowing the Maize

The general practice of planting maize in

N Sl dro'-;:V J._,.l{.‘-
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Pakistun is to plant the maize for grain behind the
conntry plough by *“‘kera’ system aad to broadcast
ths szed when a fodder crop is wanted. The plant-
ing of maize in rows (lires) has many advantages.
The use of a hand planter or bullock pulled planter
will enable you to plant the szed in a short time
and ' get it in the ground accurately. There are
sevesal types of planters available for planting
maize. Two are shown here. There may be one
available in your village. Your Agricultural
Extension Service staff may be able to help you
find a suitable mechanical planter for your maize.
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For early maturing varicties. a good spacine
between rows is 30 inches (75 cm) and a plant-to-
plant distance of 6 to 8 inches (15 to 20 ¢cm.)
Later maturing varieties require a little more
plant-to-plant distance. Eight to ten inches (20 to
25 cm.) 1s recommended.

Thinning

It is important that you have the correct
number of maize plants per acre. Either too few
or too many plants will reduce the yield. Many
farmers plant too thickly planning to thin the crop
and use the fodder as animal feed. They often
thin the crop too late with the result that many
plants are barren (with no cob) or the cobs are
very small. If th crop is planted in lines (rows)
as mentioned earlier, then the.excess and damaged
plants can be removed by hand very easily. The
healthy plants left in the rows should be 15 to 20 cm.
apart in case of early maturing varieties and 25
to 30 cm. apart in the late maturing varieties.

oS

If the crop has been treated with insecticide
granules, the plants that are removed at thinning

time must riot be fed to animals.
Interculture and Weed Control

The main reason for intercultivating the maize
crop is to remove weeds which compete with the
maize plants for moisture, light, space and nutri-
ents {rom the soil. Cultivation also helps to acrate
the soil. If the maize is in rows, cultivation can be

done with a bullock-drawn *“sarderi” cultivator
which is efficient and economical. This cultivator
can be conveniently used in the 30 inch (75 cm)
spaced rows. Within the row itself, weeding should
be done by hand with the “khurpa™. Usually two
weedings will be enough to keep the weeds out.
The first weeding general'y should be done 20 to
25 days after sowing the niaize. Do the second
weeding just before the plant: are three feet (one
meter) high. After that, it is aot practical to enter
the field with a bullock. Some weeding with the
“khurpa™ may still be done by hand.

Harvesting, Drying and Storage
Harvest the maize crop when it is properly

matured and the grains are quite hard. There

are three ways the crop can be examined to deter-
mine whether it is ready for Larvasting,

1. Crush the grains between ynur teesth. When
the kernels are tough to crack the maize
is mature and ready to harvust.

2. When the husk leaves on tiae cobs are dry,
most varieties raised in this country are ready
for harvest.

3. When the maize is at physiological maturity,

a “black layer” forms at the bottom of each
grain. After this stage of development, no
more growth occurs in the grain. However,
harvesting should be delayed for a few days
after formation of the *black layer” so some
drying of the stalks can take place.

. )
v 4 ’;é

R i

‘o 3 1A . .
2 Ao hagas YOGS
'~" v

After the maize is harvested, dry the cobs in a
clean place to get the percentage of moisture down
which will lessen the chances of insect and fungal
damage while the maize is in storage. High
moisture in the grain may result in fungal and
insect damage and will lower the seed quality of the
grain.

. When the cobs have dried thoroughly, they
should be shelled and the grain stored in a clean
dry place which is protected from rodents.

Before the grain is put in storage, you should
treat the walls and floor of the room with a chemi-
cal such as 50% malathion in either emulsion or
wettable powder form. Ask your Agricultural
Extension Service staff about using these cheémical
tn nentect vanr (tOTAce area. [
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Summary

1. About 4.4 lakh acres of malze cre grown
in the Barani areas of Punjab and North-
west Frontier Provinces.

2. The yleld of maize is low in Pakistan in
;plite of favourable soii and climatic con-
itions.

3. From 20 to 35% of the maize crop in
Barani areas is damaged each year by
Insects and diseases.

4. Seed treatment will help control diseases.

S. Damage caused by the maize stem borer
can be reduced by using insecticides,

6. Good enltul;al practices are important if
You are to control insect and disease
damage,

While maize is not a major crop in the Barani
areas, more than 4 lakh acres (about 2 lakh hectares)
are raised edch year. Soil and climatic conditions
are favourable for much more maize to be grown,
The yield of maize in Pakistan is low, however,
compared to yields in other countries. One method
of increasing the yield is to control damage done by
insects and diseases. Because of these losses,
farmers often become discouraged and redvce
their acreage of maize even further.

Control] of Insects

The insect which causes most damage to maize
is the maize stem borer. This insect can be con-
trolled with insecticides now available.
the five listed below will be effective.

P oo wai himmis

Any of
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Furadan-3G............oooivvvvnnennnnnn. ..,
Ekalux-5G ................. ceenes Crreseenene
Diazinon-10G.................... Crreerestane
Lebaycide-5G.................... teeisens ces
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30 1bs per acre or 27 Kg per heactare
20 Ibs per acre or 18 Kg per hectare
20 Ibs per acre or 18 Kg per hectare
40 Ibs per acre or 36 Kg per hectare
20 Ibs per acre or 18 Kg per hectare

Half of the dose should be put on with the seed
at sowing time. Then put half of the remaining
portion in the whorls of the plants as this drawing
shows. Do this about 15 to 20 days after sowing
the maize. This is when the plants are about 20
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to 25 cm high and are in the 5 to 6 leaf stage. At
the end of another 10 to 15 days, a ply the balance
of the chemicals to the whorls of tﬁc plants. You
should not wait till you see the maize stem borer
damage before applying the granules of chemical.
Use it at the proper intervals before any damage is
evident. These chemicals may be available in
granule or powder form. Granular form is more
commonly used. ‘

Control of Diseases
Discases are generally not as serious and don't

do as much damage as the insect pests. However,
seed ro i i
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mountainous arcas. These fungal and so0il borne
discases can be controlled by treating the seed
before planting with Ceresun or Arasan. You can
use a seed treater like the one shown here or there
may be a larger one in your village. Ask your
Agricultural Extension Service staff about” the

amount of chemical to use and where to get the

treating equipment,

While you are treating your maize seed for
disease, you can also treat it with Furadan-3W P
to help control insect damage. This chemical
will considerably reduce damage by the maize
stem borer. Furadan-3WP is new and may not be
avuiluhle everywhere. However, Furadan-3G is
readily available for applying separately to con-
trul insects,

Goud Cultural Practices

" Planting the maize in rows (lines) 30 inches
or 75 cm. apart makes it easier to cultivate and
keep the weds out. By keeping the weeds out,
the maize will he healthier and better able to with-
stand insect~ and disease. Keeping the top soil
loose provide better aeration in the soil and pre-
vents excess eviaporation of moisture from the soil.
The application of chemical granules to control
the maize stem borer also is much easier if the
maize is planted in rows. You should sow from
two to four seeds per foot and cover them immedi-
ately.

There are many advantages in planting maize in
rows about 30 inches apart.
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The date of planting affects the amount of
damage done by the stem borer. If chemical
control is not practical, or for some other reasons
cannot be done, you can minimize the amount of
damage the borers will do by planting when the
number of borers is low. You can determine the
best time for planting by noting what time in the
season the borers are fewest in number and delay-
ing planting till the number is lowest.

After harvesting your maize crop, all the
stubble and remaining stalks should be burned or
ploughed deeply under the ground. If the stubble
1s not burned, be sure to bury it deeply because the
borer hibernates in the stugble and comes back
again to attack the crop in the next season.

You should do the ploughing just after maize

“harvest. This not only buries the insects but also.

gets your ground ready to plant your next crop.



FERTILIZING MAIZE

Summary

1. The maize crop is a heavy user of nutrients
from the soil,

2. Maize responds well to the use of fertilizers
although the response varies from area to
area,

3. If farmyard manure is hvallable, it should
be used but you should supplement it with
chemical fertilizer,

4. Nitrogen is badly needed by crops on most
Barani soils,

S. Phosphorus deficiency is noticeable In
many Barani areas but the need is not so
great as for nitrogen,

6. In the dry Barani areas, a combination of
fertilizers with the elements 40-20-0 is
recommended,

7. In the good Barani areas, the recommenda-
tion is for 60-30-0,

8. In most of the Barani areas, the fertilizer
should all be applied and mixed well with
the soil at the time of planting the maize.

Since maize is a heavy user of both nitrogen
and phosphorus, it responds well to the application
of fertilizers containing these elements. Experi-
ments conducted by MMRI indicate a general
deficiency of nitrogen in Barani area soils. Phos-

horus is also lacking in some of these soils.
armyard manure is a good fertilizer for maize
but is not available in sufficient quantities and it
needs to be supplemented with chemical fertilizers,

Type of Fertilizer to Apply

Fertilizers that are readily available in Barani
areas are Urea (46-0-0) which contains nitrogen
only, and DAP which contins :itrogen and
phosphate with a composition of 18-46-0. Other
fertilizers on the market are Nitrophos, Ammonium
nitrate, Ammonium sulphate, Super phosphate
and Triple superphosphate. These are equally
effective if the dose is calculated on a nutrient

FERTILIZING MAIZE
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basis. See Fact Sheet Wheat Number 7 for
method of calculating amount of fertilizer needed.
A slide rule calculator for figuring fertilizer amounts
is also availahle from the Barani Agricultural

Development Oftices in the Punjab and Northwest
Fronteir Provinces

Rate of Application

As a general rule, the Pakistan Agricultural
Research Council (ARC) makes the following re-
commendations for fertilizer applications to maize:

Dry Barani areas .. 40-20-0
Good Barani 2reas .. 60-30-0

For the dry Barani areas, this means 1/2 bag
of DAP and 3/4 bag of Urea per acre. On the good
Barani arcas, you would need 3/4 bag of DAP and
1 bag of Urea per acre. To find the amounts of
fertilizer per hectare needed, multiply these figures
by 2-1,2.

These recommendations assume that an im-
proved variety of maize is sown and improved
cultural practices are followed. These cultural
practices include good seedbed preparation, insect
and disease control, good cultivation, thinning,

- line sowing and proper seeding rate.

If farmyard manure is available, use it at the
rate of 10 to 15 donkey loads per acre but supple-
ment it with the chemical fertilizers specified above.
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in Barani areas, aii of the nitrogen and phos-
phate fertilizers should be applied before planting
the maize. Broadcast the fertilizer on the soil
and immediately mix it well into the soil by plough-
ing as you prepare the seedbed.

The nitrogen applied at planting tirne tends to
stiimuiate weed growth if rains are hecavey. This
means that you must practice good veed control.

Side dressing of maize in the dryland areas is
zenerally not recommended unless you can time
the application with rains. If vou do sidedress
the maize in anticipation of rain, it is better to
apply calcium ammonium nitrate (CAN) or any of
the nitrate fertilizers instcad of Urea. In case
rains do fall, all of the nitrate fertilizers except
Urea will work equally well. If the rainfall is not

sufficient to wash the fertilizer into the soil imme-
diately, less nitrogen is lost in the atmosphcre than
when you us# Urea,

Although it is reccommended that all the ferti-
lizer be applied before planting maize in the Barani
areas, if you have an excellent stand and an above
average amount of rainfall, then it will be profit-
able for you to use a sidedressing of fertilizer.

The recommended varieties of maize will
respond well to the use of fertilizer, If you plant
these varieties, and follow good managsment
practices, you will maximize the yields ard get
the best return of profit from the money you
invest in fertilizer. Yo.v Agricultural Extension
Service staff can recommend varieties and manage-
ment practices that will help you do this.



ROGDENT AND BIRD CONTROL-}

BARANI AGRICULTURAL DEVELOPMENT PROJECT

KILL RODENTS THAT
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KILL RODENTS THAT
DAMAGE CROPS

A fact sheet for farmers

Summary

1. Rats and other rodents cause serious losses
to farmers.

2. Rats generally iike and eat the same food
that humans do,

3. When food and living conditions are good,
rats multiply fast, '

4. Rodents eat both growing grain and stored
crops.

S.  Keeping your farm and house free from
garbage will discourage rodents.

6. Although you cannot ellminate rodents
completely, you can keep their numbers
to a minimum and reduce damage.

7. Poison bait is an effective control measure
in baranf areas.

8. Rodents have different living babits and
therefore must be controlled in different
ways,

Rodents and Man

For thousands of years, rats and mice have
lived in the same areas as man, Rodents live in
our houses, in the fields, and wherever food is
stored.  Since rats have food and taste preferences
almost identical to man, the best crops are damaged
first. They eat the grewing roots and stems of
wheat and other plants and they eat the grain after
it is threshed. We should raise food for people
—not for rates,

Three Rodents Serious in barani areas

In the barani areas, the sand rat {(Mariones
hurrianae), the Indian 5erbil (Tatera indica), and
the mole rat (Nesokia in ica) do most of the damage
to crops.

They are desert animals and burrow in the
soil. They need no supply of drinking water be-
causc they get their moisture requirements from
their food which can be dry seeds, grain and roots.

They also obtajn water from green vegetation if it
s available. These three rodents can live near
man and among his crops and will cause serious
losses.

The sand rat and India "gerbil both live in the
same areas but have different ways of life. The
sand rat is out in the daytime and feeds on crops.
It is yellowish-brown sand coloured with small
ears, and fur covered tail. All four legs are about
the same length. Many of thes rats live in bur-
rows near each other in colonies. It prefers loose,
sandy soil,

The Indian gerbil has different habits. It
comes out only at night and does not Jive near
other rats in colonies life the sand rat does. There
is only one Indian gerbil in each burrow,

The fur of the Indian gerbil is a dark golden
brown on top and snow white underneath. Its
tail is longer than its body and is fur covered with
& black tuft of hair on the end. This rat has large
eyes, prominent ears, and the hind legs are much
longer than the front ones,
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The mole rat does not come out during the
day or night, It lives all its life underground
tunnels that it digs. The mole rat has small eyes
and ears, a hairless tail, a blunt nose and prominent
orange front teeth,

Its fur is dark brown. It burrows in bunds,
ditch banks and in fields, leaving many piles of dirt
that it pushes cut while digging its tunnels. There
is one rat per burrow system which may be 40 feet
long. 1t is a root feeder but will pull plants into
its burrows,

Other night-time Rodents
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Two other rodents that cause damage are the
roof rat (Rartus rartus) an' house mouse (AMus
musculus). The roof rat is brownish-grey and at
times it has a white stomach. It has a long hair-
less tail, large cars and eyes, and does its work at
night. The house mouse, when full grown is about
the size of your thumb. It has soft fur which may
be brownish-gold, brown or greyish. At times it is
white underneath. Mice, like rats damage more
food than they eat. They contaminate food with
droppings, urine, and dirt which may spread food
poisoning and diseases to humans. These two
rodents are usually found only in shops, homes
and Godowns.

How Can Rodents be Controlled?

To control rodents that damage crops, timin_g
is very important. The best time to get them is

when they are few in number which is shortly after-

the crop is planted. In houses or godowns, con-
trol should be practised any time rats or mice are
suspected. In houses, rats and mice breed the
year round so they are a continual problem.

When the crop is small, you should inspect
fields and nearby areas for open rat holes or mounds
of dit. Rats will travel long distances to feed on
your crops. Fill in and smooth over all rat holes
and dirt mounds. Check under and around shrubs,
bushes and grass clumps as well field edges. Wait
two days and then recheck for burrows and mounds.
All reopened holes or new dirt mounds indicate
that a rat is present. ‘

Then place bait well into the hole but do not
fill in the hole. Wait two to four days and again
cover up the holes and smooth out the mourds,
Again wait two days and rebait any newly reoperied
holes. This procedure should kill 90 percent of
the rats if a proper bait has been used. Ask your
Agricultural Extension Service fieldman for in-
formation on making baits,

A, good practice is to always carry a small
bag of rat bait when visiting your fields for any
purpose. If you bait open rat holes whenever
you see them, rats will never be a problem,

Cooperate with other farmers

If all the farmers with adjacent fields join
together in a common rat control programme,
the cost for each farmer will be less and the level
of rat control will be greater. A group control
programme benefits everyone.
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MAKING BAITS TGO
CONTROL RODENTS

Ssmmary

1. Using polson balt is a more eflective way
to kill rodents in barani areas thap using
gas.

2.  Zinc phosphide bait made into small cakes
is a good bait.

3. “Racumin” bait mixed with grain and
put in bags Is slower than zin¢ phosphide
but is a good rat killer.

4. Timing Is important when osing baits to
kiil rats. You must use the bait before
damage is done.

S.  Fresh bait is more effective than old bait
in killing rats. Some bait deterlorates
qolckly.

6. Bait must be mixed carefally leeordlng to
a formula.

7. Since bait is a poison, handle it with care
and wash your hands after mixing it.

8. Store the bait in a safe place away from
chiidren and snimals,

Comparing poison baits,

Zinc phosphide is a quick poison, but dange-
rous, while ““Racumin” in slow but safer and more
thorough. Rats may become shy of zinc phosphide
after a time but they seldom become shy of
*Racumin”,

Using gas to kill rats in barani areas is no!

very effective because of the dry porous soil.

MAKING BAITS TO CONTRGL RODENTS

A fact sheet for farmers
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A good bait should be:

Made of local materials.

Easy to make by farmers,
Economical.

Easy to use.

How to make ziuc phosphide (2%)) bait.

A.  Small cakes.

bl od

First select grain that iscommon in the area
and that rats like. For example wheat in a
Wwheat area and maize where maize is grown.
Dusty or dirty grain will not make a good bait
so be sure the grain is reasonably clean. The
grain must not be sour or spoiled or the rats
will not eat it. Do not use grain heavily
infested with insects. Grains such as wheat
o+ maize must be crushed or cracked before
mixing.

Materials peeded:

2.5 Kg flour (atta of wheat or maize) .
2.5 Kg crushed wheat or maize or broken rice
100 grams cooking oil (about 1/2 cupful)
100 grams zinc phosphide ‘
Enough water to snake a stiff dough.

Preparation:

1. In aclean bucket or other container, place the
flour and grain and mi~ well. Never use a
container in which there has been insecticides
or other chemicals. S

2. Add the zinc phosphide which is a grey-black
powder and stir till the mixture is a uniform
grey colour. C

3. Add the cooking oil and mix well,

4. - Slowly add the water and mix until a stiff batter
is formed.

5. Place the bait on a smooth surface such as
cardboard or a news-paper, and roll flat tjll
it is about one third inch or one centimeter
thick. A piece of pipe or round wood can be
used to get a uniform thickness.
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6. Then using a knife, cut the flatiened bait into
squares about the size of a five paisa coin.

7. Place the bait in the shade with good air cir-
culation to dry for two or three days. Turn it
occasionally and don’t let it get wet from dew
or rain.

8. Store the bait in a plastic bag in a cool dry
place till it is used. Use the bait as soon as
possible because it deteriorates over a period
of months

9. When handling zinc phosphide, never touch
it with bare hands. Use a plastic bag to
cover your hands and a wooden paddle or
stick to mix the cake.

10. Wash all tools and containers and wash your
hands after mixing bait. Do not eat or smoke
till you have washed,

The sequence of mixing is very important be-
cause zinc phosphide reacts with water to release
a poison gas. By following the steps in the cor-
rect order,the oil coats particles of the chemical
and reduces the contact of the water and the
chemical. Use just enough water to give a stiff
but not a sticky batter suitable for easy handling,
and quick drying.

Zinc phosphide gradually becomes less toxic
as it ages so it is better to make small batches in-

stead of one large batch. Fresh dried bait is more

attractive and kills more rats,

B. Loose grain zinc phosphide bait.
You will need the following:

SKg crushed wheat, maize or broken rice.

100 grams zince phosphide.

Enouﬂcook,ing oil to lightly voat the grain,

i.e., about half a cupful.

In a clean dry container, mix the grain and
half of the oil. Then slowly add the zinc phosphide
and mix until it is an even grey colour. Store the
bait in a well sealed plastic bag.

How to mix ‘“Racumin’ bait.

Place 19 parts by weight of clean crushed wheat
broken rice or maize in a clean container. Then
add just enough cooking oil to lightly coat the grain.
When the two are mixed, continue stirring and slowly
add one part by weight of the “Racumin® master-
mix which is a light blue powder. Mix again until
the grain is evenly coated. The bait is now ready
for use. For ease of storage and use, 100 grams of
the bait can be sealed in small plastic bags for later
use in the field.

How to use bait

First, locate all open rat holes by field inspec-
tion. Where mole rats are present, smooth over
all dirt mounds, and for the other rats, seal all
open holes. Two days later place bait in all open
holes and open all burrows made by mole rats
under new dirt mounds. Pui bait in these holes,
too. Then wait two days and rebait all new holes
and new mounds. Repeat these steps as often as
necessary when new holes or mounds are seen.

When using rat cakes, place one piece well
into each hole. When using loose grain zinc
phosphide bait, put one spoonful in _each open
burrow. When using “Racumin” for baiting
burrows, place 100 grams of the “Racumin” bait
in a small sealed plastic bag and put this bag well
into the hole. After cutting it open with a razor
blade. Repeat the “Racumin’ baiting in one week.
Then wait one week and check for newly opened
rat holes. Rebate as necessary following these
same steps.

Be sure to wash your hands after you have been
placing the poison bait in rat burrows.

Coo?eration among farmers is important in a
good rodent control programme. Bait mixed at a
central village station can be less expensive and the
control of rodents can be more complete if every-
one works together at the same time.
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The only good rats are dead ones
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RODENTS AND BIRDS CONTROL-3

DON'T LET BIRDS
EAT YOUR GRAIN

BARANI AGRICULTURAL DEVELOPMENT PROJECT

DON’T LET BIRDS EAT YOUR GRAIN

A fact sheet for farmers

Summary

1. Birds cause an annual loss of 305.000 tons
of grain and cereal crups in Pakistan, .

2. House sparrows alone cause standing wheat
losses of more than 170,000 tons of grain
anoually, '

3. Barani as well as irrigated areas are
aticcted by wheat losses caused by birds.

4. The common House Sparrow is the most
destructive hird pest but the Rosc-ringed
Parakeet and others also cause damage,

S. Information as to the kinds of birds, the
crops damaged, and cnvironmental factors
is nccessary if there is to be an effective
control programme,

6. Good control depends on using a combina-
tion of mcthods including manual, mecha-
nical (trappiug) and chemical,

7. The cooperation of farmers and evervone
in villages is essential if a control pro-
gramme is to be successful.

Losses Caused by Birds is High

Estimates of sparrow damage to both irrigated
and barani wheat crops ranges up to 60 percent in
some areas of Pakistan. Heavy damage is also
inflicted by birds on maize. sorghum sunflower,
rapeseeds, millet and other crops.

Applying control methods after bird problems
develop is seldom successful. A good control
programme must be an all year operation based
on knowledge of the birds habits and methods of
controlling the birds. Equally important is that
your control procedures are justified on a cost-
benefit basis. Some methods of control do not
have to be expensive.

In addition to the House Sparrow, the migrant
Sparrow. Common Weaver, Rose-ringed Parakeet,
Red-vented Bulbul and others cause damage. Since
the House Sparrow (Passer domesticus) causes most

. damage, this information sheet will be limited to it.

Fact Sheet number 4 in this series will discuss
methods: of building traps and using chemicals
to control birds,

Appearénce. and Living Habits of the House Sparrow.

The House Sparrow is a resident bird about six
inches in length. ~ These birds are widespread over °
agricultural and rural areas in Pakistan. Its crown,
rump and tail coverts are grey. Ear coverts are
white and the throat and breast bears a black patch
on the male birds, In the females, the underparts
are grey-brown with black streaks on the back
wmd without any bluck patch on the throat and

venter of the breast.

AN

Breeding 1akes place throughout the year,
particularly from February to July. Two or three
broods are likely to be raised each year.

The house sparrow is u serious pest of standing
wheat during the grain formation stage from
I‘ebruary to April or May depending on the variety
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an! the date of ripening. Damage is reatively
heuvy and localized around the edges of the fields
which gre close to roosting trees. The birds feed
iutiermittantly throughout the Jay and tend to
move in small flocks. They feed by perching on
the standing wheat ears, removing the entire grain
and Jeaving the bracts untouched. You can
recognize bird damage done br birds from that
done by insects because insects will cut the surround-
ing bracts leve! with the grain.

House Sparrows build their nests in holes in

mud walls and between roof heams in thatches and .

other buildings in the countryside,

Sparrow damage occurs over a period of about
five to seven weeks during the ripening stage of the
standing wheat. Feeding starts as soon as the
milk stage of the grain is reached. The sparrows
seem to prefer full sized milky kernels with doughy
contents. As the ears reach maturity, the birds
move from the edges of the field in toward the
center.

The problem of controlling sparrows is
difficult because of the large acreage of wheat raised.
availability of water and roosting trees, and the
huge number of villages scattered over the coun-
try providing ideal living conditions for scattered

tesident population of this bird pest
Bird Surveys Necessary for Control

You cannot control birds successfully until
you know the following facts about them:

1. What bird species are doing the damage to
your crops? What are their feeding, breeding
and roosting habits? How many birds are
there and what are their group movements?

2. To which crops and at what stage of develop-
ment does the damage occur? Is the damage
to crops localized or is it widespread? What
is the estimated percent of loss to the crops?

3. . What is the season of damage and what is the
food that the birds prefer at that time? What
is the practicahility of applying different con-
trol techniques?

How to Control the Blrds

Four steps in control strategy are recommended
for the Barani areas. These may be modified by
the bird survey just described,

1. Destruction of nests and ‘nest ‘contents during
breeding season. T

2. Live trapping in the field and villages.

3. Use of chemical repellants.

diid s (|
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Ina syswhatic way, family members including
children can destroy the nests and their contents at
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any time of the day. This is important from
March to July “during breeding season. A long
wooden stick with a metal hook at the end is
effective for pulling out the nests. You can cut the
b]ird population drastically by this one technique
alone.

Live trapping can be done using the Modified
Australian Crow Trap described in Fact Sheet
number 4, This trap is made of wood covered
w_il:h wire netting and can be made easily in your
village.
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House sparrows may also be caught by using
a mist net which is also described in Fact Sheet
number 4. These nets are made of very fine black
terylene or nylon and are hung between two poles.

Controlling birds with chemicals and the use
of attractant strips along the field will be discussed
in the next fact sheet in this series. Your field

~assistant in the Agricultural Exgension Service

will have more information on controlling birds,

_For further advice please contact:- -

Vertebrate Pest Control Centre
P.O. Box 8401
KARACHI}-32f
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KILLING BIRDS THAT
EAT YOUR GRAIN

BARANI AGRICULTURAL DEVELOPMENT PROJECT

KILLING BIRDS THAT EAT
YOUR GRAIN

A fact sheet for farmers

1. Well placed traps will redoce the bird
population significantiy.

2. The Modified Australian Crow Trap can be
built easily in your village and is not
expensive,

3. The trap must be watched carefully, be
kept baited and trapped birds removed daily.

4. Mist nets can be made locally and if well.
placed wili catch many birds.

5. Nets can be positioned most effectively by
watching the behaviour of the birds to see
where they congregate.,

6. Several different chemical have been used
successfully to control birds, Check with
an expert in the nse of these chemicals
before using them,

7. The planting of an attractant crop aromnd '
the edges of your fields might protect your
grain crop. Ask your field assistant for
advice on this,

The Modified Australian Crow Trap is made
entirely of wood and covered wit 1/2 X 2 inch
wire mesh as this drawing shows.

Two traps per village and one trap per field
of 15 acres would be a good number of start with.
You should relocate the traps periodically to the
locality of damaged areas of grain. The trap must
be provided wih decoy birds and food and water.
You should check the trap every day and release
beneficial birds and of course, remove the birds
you will destroy. Some people eat the sparrows
which are caught in traps and they say the birds
are delizious food.

House sparrows may also be caught with mist
nets which are made of very fine black nylon or
terylene netting hung vertically between two poles

. as shown on this drawing. .

Rirds which fall into the almost invisible net
gel caufht in the pockets of loose netting below
[ strings and can't get out. The shelf

Jetk1
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strings between the posts must be of

strong
material and stretched tightly. To catch house
sparrows and similar sized birds, use a mesh net
of 1-1/4 or 1-1/2 inches in size. The nets normally
have four shelves or strings between the posts.

You can make the nets anywhere from 10 to
20 metres in length and about three metres high.
The shorter nets may be used in narrow valley or
other confined places. If the nets are too tall,
they may be-inefficient because they are too visible
to the birds. The poles at the ends may be of
bamboo, or light wood or metal. The most con-"
venient poles to carry are made of light metal cut
into 1.5 metre lengths so they can be joined to-
gether as needed.
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Each end pole should be supported by two
guy wires or ropes 3o the poles will be firm and
hold the net tight. The horizontal strings should
be quite tight and the vertical ones, loose.

Place the bottom of the net about 10 inches
above the ground. The strings between the poles
are uniformly spaced from top to bottom. The
exact positioning of the strings can be determined
by waching the birds' behaviour from a distance
and adjusting it accordingly.

An array cf mist nets located near a bird
roost arranged as in the above drawing is an
effective way to catch many sparrows.

Removing the birds from the net may be a bit
difficult till you have had some practice doing it.

The bird must be taken out from the side it entered. -

First the feet are cleared of the netting and held
by one hand to prevent the birds from gripping the
net. Then the loose netting around the bird is
peeled forward over the wings and body, and
finally over the Head.

The net can be easily dismantled and taken to
another location. The way to do this is for two
persons to work together.  One person feeds the
net into a bag and the other holds the net up off
the ground as shown in the drawing below. It is
generlly recommended that the net be taken down
at night to prevent larg animals from walking
into it,

{
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Usiag Chemicals (o Contrel Birds

Chemicals that mzy be used on birds include
;cgelllnu. contact avi:idcs (killers) and poison
aits,

Among the repellants are Methiocard and
Mesurol which affect the birds’ digestive system
and discourages them from going near the crops
which are treated.

Contact avicides such as Queletox are directly
n}t)phed to the birds ain their roosting or nestin 8
sites,

Poison baits like Tergitol can be used near
the roosting or nesting area but must be handled
carefully 50 other animals that are beneficial do
not become affected. :

The filed staff of your Agricultural Extension
Service can help you decide whether to use chemi-
cals to control birds in your area. He will tell
you what chemicals to use and where to get them.

Using Bird Attractant-trap Crops

Since house sparrows feed at the edges of the
field first, it is possible to draw their attention
to a crop growing around the perimeter of your
field. Sparrows seem to have a preference for
certain crops. The attractant crop should be
planted so it will reach the milk stage before the
crop to be protected does, early sum ‘BATRA’
can be used to protect maize or superior yielding
varieties of SORGHUM.

Attractant crops for controlling birds should be
used only to supplement other methods of con-
trol—not as the sole effort to prevent bird damage
to your crops. Your Agricultural Extension
Service Staff can adivse you on how to use this
rethod of bird control.

For further guidance or advice -please contact ;-

Vertebrate Pest Cohtrol Centre
P.O. Box 8401 S
KARACHI-32.
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RADIO SCRIPTS

~For Radio Pakistan
‘Rawalpindi, Peshawar and Lahore

“To Program Producer

For use with Barani Agricultural Development Project
Fact Sheets on wheat, maize,’ groundnuts, and
control of rodents: and birds,

This is a series of radio”scriptS‘read9 to ‘use in aérlchltural
radio broadcasts. It will take from five to eight minutes to read
each script. The material in each radio script is based on subject
matter in a fact sheet for farmers with the same title and number
as the radio script. '

The fact sheets have been given to field assistants in the"
Agricultural Extension Service who will make them available to
farmers in each field assistant's work area. e “

Use of the fact sheets by field assistants will be closely
related to the progress of the crop season. Field assistants will
be giving the fact sheets to farmers in training meetings at
appropriate times as the crop season progresses. Exact dates when
the farmers will get the fact sheets will depend on weather and
soil moisture conditions in each particular area of the province.

When these scripts are used in radio programs, they should be
timed to match the period during which the fact sheets are being
distributed to farmers-by field assistants. The Office of Deputy
Director of Agriculture in each province should be abie to provide
information to radio stations regarding appropriate dates for using
the radio scripts in their radio programs.



2

The subject matter in these radio scripts is of a general
nature and fherefore, should be usable more than one year.
However, the radio station program producer should check with the
Agricultural Extension Service to be sure grain varieties have
been brought up to date or else make the necessary changes in the
recommended lists. Changes may also have to be made in fertilizer
and pest control recommendations from those given in the scripts.

With these changes, the scripts should be usable for several
years. The radio scripts, as well as the fact sheets, posters,
and slide sets that accompany them have been preparéd by the staff
of Experience, Incorporated, Minneapolis, Minnesota, USA. This is
part of a contract with the United States Agency for International
Development for work in the Punjab and Northwest Frontier. provinces

in Pakistan.
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RADIO SCRIPT

_PLANT GOOD WHEAT SEED

Farmers who raise wheat can increase.their yields ccnsiderably
if they plant good wheat seed. This the advice of Nisar Ahmaﬁ
Barula, ‘Director of the Punjab Barani: Agr1cu1tural Development
Project. .Increased wheat yields are important at.this. time, since
the Pakistan Government is asking farmers:» to help. meet the
country's food shortages.

Good seed is pure, free from weed seeds,ahasaaAhighwgermination
rate, and is a variety that does well in your area. It is a
variety that will resist diseases.

Pure seed means that it is one variety and:not mixed with other
crop seeds such as oats, barley, gram, etc. .If. you must use a
mixture in order to have enough seed to plant, be sure to use
varieties that have the same maturity. Pure seed has no broken or
damaged kernels, no weed seed, and no straw. or other foreign matter

mixed with it.

Your seed should have a high germinationv;ate,gsEightygpegcent
or more of the kernels should be viable. That means at 1ea§¢'éo'
kernels out of every 100‘shouldwgrcwﬁwhenﬁycugplantgthem;ﬁQAquw>
rate of :germination means.a poor:stand of -wheat.; o i

There are-seveéral ways you: can;testayounﬁgraln For germlnatlon.
One way is+to:put 100 :kKernels: between two pieces of{cloth .about
12 inches“square ‘and:roll thls up on a: stlck. -You: must keep it .
moist: and ‘warm:for; about; nine days.xsThisfis called the "rag ‘doll"
test' ifor germlnation. 1If the,percentage*of germination is much
less than 100 percent, youywiv _eedﬂto,lnc:ease“the amount of

seed you plant per acre.
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Your Agricultural Extension Service field assistant has an
information sheet that will tell you more about the "rag doll"
test and other ways to test your seed for germination. He can
show you" how to'do the'tests." | |

Your wheat seed should“be heavy.  The kernels should be’ plump,
bright, and free from insect damage. ' The kernels should not be.
shrivelled or broken. The seed you plant should be free from
disease and should be from fields that are not infected with -
disease. You can treat the seed with a fungicide to protect it
from seed-borne and soil-borne-diseases.:

If you produce your own seed, select aavarietyﬁthat“ngadapted
to your area. Your Agricultural Extension Service staff has a
list of varieties that are recommended for your—area’-:Be:sure
that you plant your wheat at the recommended time.-

If you are saving your own seed, watch: the wheat:while’rit: isv
growing to see that your field is free from leaf rust‘and flag” 4
smut. Select a part of your field from which you w1ll save seed
and pull out all the weeds and other crops that may be growing in
that part of the field.

When you harvest the wheat, ‘choose onlyfheadewith*plumpé
kernels. Avoid small, shrivelled, or insect-damagedikernels.

"-When.youw thresh :the .wheat :you plan to-save: for seed, clean the
thresher :thoroughly: ‘before yous begin to: thresh. Befsure the wheat
is.Ary:when you thresh:it.so it wilJ :miot ‘mold:: wThen storenit ini
‘clean: bags or a. c]ean bin., Your storagm place should be dry. .and-:
protected from: rats andfmice. ?Before you plant the seed in the.
next Rabi- season, clean the seed again and treat it with a.

fungicide.
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If you buy yout seed wheat from someone, find out 1f he ‘has -
fol’owed the same steps we have just discussed.

This program has been brought to you by the Barani Agricultural
Deve’opment Prowect wh1ch 1s interested in helping you 1ncrease
your crop yxe’ds.‘
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" RADIO SCRIPT

- TREAT SEED WITH A FUNGICIDE

) Treat1ng your. seed wheat w1th a fungicide will he1p prevent
disease and increase your yie1d at harvest time, accord _g to Dr.
Homer Hepworth of the Pakistan Agricultural Research Counc1l.

A fungicide is a chemical poison that protects seed against
diseases that may be present on the seed or in the soil.l The
fungicide may increase the germination rate of your - wheat, giving
you a better stand.

Since a fungicide is a poison, it should be handled carefully.
You should put plastic bags or gloves on your hands and have a
mask or cloth over your nose so you do not breathe the dust from
the poison.

Never allow people or animals to eat grain treated“withVa
fungicide because it may kill them.

There are several fungicides on the market that you can ‘buy to
treat your seed. The four most common ones are: V1tavak Granosan,
Agrosan, and Arasan. You can use any of these that are'available
in your local market, since most of them will prevent seed-borne
and soil-borne diseases. V1tavax is called a systematic fungicide
because it is absorbed by the seed and distributed to: the seedling

tissue, therefore preventing seedllng bllghts.,

The other three fungicides - Granosan, Agrosan, and Arasan --
, f'eed“protectants and 'ill prevent disease injury to
young plants"whlchrmay be caused;by either seed-borne or 501l-borne

jorganisms.-
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If you use Vitavax, you will need 2 ounces for every 30
kilograms of grain you: treat. - That is about ;two. large spoonfuls
of poison for each maund of grain. When. using Agrosan or.. Arasan,
use 2 ounces for .30 kilograms of grain, the same as with Vitavax.”

If you use Granosan, however, you should use only one-fourth as
much of the chemical for each maund. of grain ‘you. treat. Your
Agricultural Extension Service field .staff can. adv1se you on where;
to get the fungicide and how much to:use. -

The first step in treating your seed is to select a container
that is the right size for the amount of .seed.you plan to treat.
You may use a clean, empty paraffin can or a clean bag.n You may
also use a barrel treater ot a commercially made treater for large}
amounts of grain.

If you don't have any of these, you can make a clean plaoeﬁon
a smooth floor where it is protected from the wind and put;the'
grain in a small pile to mix the fungicide with it.

You can mix the fungicide more uniformly with the wheat 1f you

first mix it thoroughly with about ten parts of dry powdered clay
This will give you a larger quantity of material to mix with the

grain.
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- The barrel treater or one of the commercially made ones that
are on the market will treat larger amounts of seed very easily
ané quickly. There may be ohe‘in'your village that you can use.
Treating your seed can be made easier and less expensive if several
people in the village cooperate and do the work together.

When you have finished treating your seed, put it in'a’clean-
bag and label-it with the'variety or kind of seed and the’date you
treated it. Store it in‘a‘clean, dry place and be sure to keep
children and animals away from it.

This program has been brought to ‘you by ‘the Barani:Agricultura),
Development Project which is interested 'in helping you'increase
your crop yields.
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RADIO SCRIPT

'PREPARE A GOOD SEEDBED

~ A.good .seedbed is important if you want a big crop of wheat.
This .is .the recommendation of the Pakistan Agricultuﬁal Research
Council in Islamabad. All farmers in Pakistan who raise wheat are
urged to increase their yields to help meet the country's goal of
10 million bushels of wheat. One importantLstepninﬁmeeting this.
~goal is to prepare a good seedbed for your wheat., '

Your field should be plowed early; that is, late August or
September, and the first plowing. should.be deep.-.Plow.at least
six inches (15 cm.) deep. If you have two. healthy. bullocks.or. ., .
four small ones, or a tractor, youﬂcan;pjowﬁgixajnéhes;ﬁ???;easily.
If you have only one bullock, just pioﬁ'as,ﬁeep as.you can.{‘

Later tillage of your field may be done four inches (10 cm.).
deep every two or three weeks as necessary to. control weeds.and,to
maintain a loose soil mulch on top of the soil.

Most soil in the baran! areas has a low level of fertility.
Therefore, an application of nitrogen and phosphorous fertilizer
is normally required to produce a good crop of wheat. Usually,
the best time to apply the fertilizer is just before the last
tillage operation before you plant the wheat. This will mix the
fertilizer in the soil where the roots of your wheat plants will
be. 1If you broadcast the fertilizer by hand, cover only as much.
land as you can plow in one day. This is very important if you-
use urea fertilizer because the nitrogen in the fertilizer will be
lost rapidly in the air, until-it is.mixed;with the soil.
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The gértilizer-shdﬁfdfbe°néhf.:nefseed but not touching the
seed. If you can get a seed drill‘With"é‘fértiliier attachment,
the fertilizer will be‘placed’just to'oné side and a little below
the seed. If you use a‘pbra,“di‘plhﬁt“byfbrbBGCasting, then put
the fertilizer on your soil before the last tillage operation.

Phosphorous fertilizer stimulates root growth and early plant
vigor so it is important that the phosphorous fertilizer be applied
before or at seeding time. Then it will be available to' the young
seedling plant, |

Nitrogen fertilizer stimulates vegetative growth and ‘it -
increases the yield and protein content of the grain. Usually, it
is recommended that you apply most, but not all, of the nitrogen’
fertilizer before or at pPlanting time. Save part of your nitrogen
fertilizer to put on the wheat as a top dressing when the wheat
plants are at the tillering stage. The tillering stage is just
before the main stem begins to shoot up. The amount of top
dressing you use should be determined by how much moisture is in
the soil when the wheat is at the tillering stage.

You should apply top dressing fertilizer only when thefleavés
are dry. If dew is on the leaves, or if it has just'rained,‘ the
nitrogen in the fertilizer will burn the leaves.

Your Agricultural Extension Service field staff will*heip you
decide the kind and amount of fertilizer and ‘when . to use it for
your wheat and other crops.

This program has been%broughtEtoiygu byﬁthggBarani Agricultural
Development Project which is interested in helping you increase
your crop vields.
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-~ PLANTING WHEAT PROPERLY

A good seedbed is an important step in having:a_big;bigid!of
wheat at harvest time. According to Dr. Homer Hepworfh; Résearoh
Scientist at the Pakistan Agricultural Research Council in '
Islamabad, a poorly prepared seedbed will result in a low yield

even though some other factors are good.

Wheat seed requires the right soil temperature and moisture,
as well as a firm seedbed. Although you cannot. control these o
conditions, you can select a time to plant when the conditions are

best.,

The best soil temperature is 4 to 15 degrees Centigrade and an
air temperature of 15 to 20 degrees. Higher tempe:atures,promooe
fungus diseases and insect pests. Therefore, delay your seeding
till the hot weather has passed. |

The wheat seed must be in .close contact with the soil, says
Dr. Hepworth. This means that you should have a loose toplsoi}_
but firm seedbed below the top mulch. If you plow early -and at.
least six inches deep, the 5011 should be in good condition.ﬁ An
ideal seedbed is one where the seed is in firm, moist soil with a
layer of loose soil above it.

Wheat does best if planted about.l 1/2 to 3. ihches (4"to'7 172
cm.) deep. Seed that is planted deeper than 8.cm., will)be slow .to
emerge and the number of plants will be: rqouced. £eIE; Yo
wheat seed on the surface or too close to the surfacem it@w 11 dry
out and rodents and birds may take much of it.
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It will pay for’ you ‘t6" uge’ fertilizer on your wheat but try to
place the fertilizer properly. 1If you broadcast the fertilizer by
hand, do the broadcasting just before the'last'ploughing and then
mix it well with the soil.’ '1f you use a mechanical seeder with a
fertilizer attachment, the fertilizer ghould be placed a little
below and just to one side of 'the wheat: seed.

The proper rate of seeding ‘wheat is" also important -Fact Sheet
Number 1, which your Agricultural Extension Service staff has,
tells you how many bushels to sow per acre for: the common
recommended varieties of wheat. You should have: enough ‘Plants -
‘evenly spaced to fully utilize all growth- conditions -- moisture,
fertility, and sunlight. Usually this number is 275 to 300 seeds ,
per square meter. Some varieties will need more space because of
‘greater tillering habits. Later plantings‘require more seed than
early plantings and broadcasting requires more seed than drilling
with mechanical equipment. You can also use higher rates of
seeding in areas of high rainfall -- over 500 mm.’

If you plant your wheat ‘in rows or lines, the best row spacing
is 6 to 8 inches (15 to 20 cm. Yo IE your rows are more than 20
cm. apart, weeds may be a problem. | If ‘the ‘spacing {s'more than 35
cm., you will probably have a lower yield. ‘Your late seedings
should be in narrower rows than the early seedings.‘

When you broadcast the seed, it is difficult to spread it
evenly and to cover it uniformly. ‘You'* ‘should walk at"a constant
speed and try to cover'a strip about: three meters ‘wide. ' As soon
as you have. finished ‘seeding, go over: the field with a plank to-
‘cover: the seed ‘and smooth out ‘the ‘top:soil.
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If you seed with a drill keep the speed constant . at about 4
to 8 km. per hour. Press wheels at the’ back of the drill, or some
other mechanism behind the drill should firm the soil "’ over the

wheat and insure good contact with it.

When you use mechanxcal seeders, be sure you keep them in good
operating condition. Read the operator' s manual to find out: how
to oil the working parts and how. to adjust the seeding rate
mechanism.

The seeding rate of your drill is. affected by size, shape, and
density of the seed in the seedbox. The size of the: opening
through which the seeds must pass also will affect the. rate of

seeding.

To be sure that your drill is seeding accurately, calibrate it
before you use it. Your operator's manual -will tell you how .to do
this. Your Agricultural Extension Service field staff can.also..
help you calibrate your drill,

When you have finished using the drill, clean -the - grain -box
and the fertilizer box. Then it will be ready fq;,using,whenﬂycg
sow your next field.

This program has been brought .to, you by the haxaninAQEch;tgzal
Development Project which is. interested .in helping.you increase
your crop yields.
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'CONTROL' THE WEEDS IN YOUR WHEAT

Farmers who keep weeds out of their wheat get bigger yields at
harvest time. Nisar Ahmad Barula, Director of the Barani Pro:ect
in’ the Pun1ab urges farmers to ‘increase their wheat yields by
eliminating weeds from the wheat. while the” weeds are small. This
is important now' since the Pakistan" Government is making an effort
to have farmers raise enough wheat to meet the country s needs.

Weeds are: p1ants that grow where they are’ not wanted. They
cause lowered wheat yields by competing with the wheat for water,
s0il nutrients, sunlight, and space “When* weeds are’ young, they
develop a rapidly spreading deep root system which gives them ‘an’
advantage in obtaining water and nutrients.

Weeds provide a home for insects and plant diseases, which
also lower crop yields. Weeds increase’the: ‘cost “of : harvesting and
threshing, and some weeds are poisonous ‘to ‘I'ivestock and humans.

The two most important methods of 'weed ‘control are cultural
and chemical. Cultural weed control means preventing ‘the weeds
from growing by careful handling of the soil and of the: seed you
plant, or removing the weeds. from the crop by khurpi or other
mechanical tools. Cultural weed ‘control also includes reducing
weed infestation by proper seedbed preparation and planting clean
wheat free from weed seeds. Chemical weed control means using a*“
herbicide that will kill the young weeds chemically. The herbicide
is selective which means it will kill certain weeds but does not
Sinjure the crop you are growing.

_ First, you must. recognize ‘the weeds that cause most damage to
your crops. - The field ‘staff of your Agricultural Extension Service
can help you identify the worst weeds.
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When you buv wheat seed to Plant, Iook at it oarefully to Bee
that there are no weed seeds in it.‘ If you raise your own seed
wheat, clean it before you p1ant it.

mhe best way to fight weeds is. to have a thick stand of
vigorously growing wheat., If you have good healthy wheat ‘Plants,
they will compete well with the weeds. By having a good seedbed,
planting at the right time, and using fertilizer,. ‘your wheat will
fight the weeds successfully.

A good way to get.rid of weeds is to kill them before you plant
your crop. Let the weeds germinate and then'kill them with shallow
tillage just before seeding. Small weeds are easier to kill than
big ones, and they have not taken much moisture or nutrients yet

from the soil when they are small.

When you use herbicides, the weeds are killed by chemicals.,
These chemicals are sprayed on the crop with a hand sprayer or
with power machinery. The power sprayers are useful on large
fields. You must use the proper chemicals and apply them at the
correct time and rate, and they must be spread uniformly over. the
field. Your field must be sprayed when the weeds are at the right
stage of growth if they are to be killed. easily with. chemicals. |

You must be careful when spraying fields to not. let: the spray
blow on you neighbor's crops. Your Agricultura] Exten51on Service
field staff can give you more information on how to select and use
herbic1des te kill weeds.

This program has been brought ‘to: you: by the Barani Agricultural
Development Project which is interested in helping you increase
your crop yields.
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CONTROLLING DISEASES IN WHEAT

Each year diseases of wheat cause serious losses in yields for
Pakistan farmers. Dr. Homer Hepworth, Research Scientist at the
Pakistan Agricultural Research Council, says that much of this
loss could be prevented by using modern methods of raising wheat.

The most common diseases ‘that attack wheat are the rust, smut,
and bunt. Most diseases of wheat are caused by fungi, although
some are caused by bacteria and viruses. The fungus which causes
these diseases is a tiny, living organism which develops from
microscopic seed-like structures called spores. These spores get
inside a wheat seedling or an adult .plant or in the seeds and make
a home there. :

If temperature and moisture conditions are favorable, the
organism feeds on the plant and increases in size. The plant is
damaged and symptoms of the disease begin to show on it. The
diseased areas become covered with spores which look like a powder.
The diseased areas are yellow, brown, or black, deéending upon
which rust or smut disease has infected the ‘plant.

If the wheat plant is healthy and strong, it may resist the
organism growing in its tissues. If ‘the plant is weak or
susceptible to the organism, it will get the disease ahd’ flnally
will die.

The three major rusts which affect wheét~in‘Pakf5tan“af€ black

rust (stem rust), brown rust (leaf rust), and yellow (stripe rust),
?Spores of these fungi wh1ch infect" the wheat plants are 50 ‘small
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and: light that they: may be carried by the wind for hundreds of
kilometers. The spores ‘may be‘carried by water, insects, or”
animals. Peop’e ‘also may carry the spores by moving plant
materials, seeds, or farm machinery from place: to place.

'Weathermconditions:havesa'strOng effect#on the diseases of
wheat, too.: Warm, humid conditibns'favdrhrustvdevelopmenti‘fHot,
dry weather may decrease rust ‘infection: - However, if the plants
are already badly infected- by rust, ‘then:hot, dry weather
may increase losses caused by the disease.

The most successful way to control rust and: reduce‘losses from
it is to plant seed from varieties that: ‘are resistant ito rust
diseases. You should never use seed of varieties -that iyou Kknow "
are susceptible to rust. The organisms that ‘cause rust of wheat:

will change over a period of time and affect plants that were:
formerly resistant to rust. Therefore, plant breeders are
constantly working to produce new varieties which: are:resistant to
prevalent rust strains.

Agricultural scientists are now able ‘to breed different
characteristics into plants which will cause the plants to react
to disease organisms in specific ways.. For’ example, the new wheat
Plants may resist a particular new strain of:rust.- It requires.
years tor do this, however. The strains of rust often change s0°

pPlant breeders must work continually to meetithis: challenge.

-In:. some cases fungicides" can:be.sprayed.on-a- ‘field: to help
control-rust: :This:requires: special equipment .and is- pract1ca1
only.when: used:on;large areas. wIt must ‘be done by: specially

trained people.a
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" Planting date also affects.the:pEOBaBilify of rust attacking
wheat.. Early seedings may escapevthe_disease.v*Late seedings are
more.  susceptible to attack by- black: (stem)- rust and brown (leaf)
rust. With stripe rust, late plantings may be damaged less because
hot weather retards the disease.

Improving soil and plant growth:conditions:thatrwillfproduce
‘healthier..and more rapidly growing plants will help keep rust- "
damage to -a:minimum. Destroying weeds will also make ‘healthier”
pPlants that are better able to withstand disease.

Another disease control measure is to rotate your crops.b That
means to change crops on the same piece.ofulandufrom«yearifberér.
In this way, you may plant your wheatronrland‘that;does notfhavé
the disease causing organisms in it. If: your cropping syétemzﬁill
permit, plant your wheat on land that ‘has not hadawhéatfon{iﬁ*fdf

the past few years.

Bunt and smut are diseases that also»affect«wheat but they are
not so serious as the wheat rusts. Both bunt and smut are best
controlled by using resistant varieties and by using seed that is
known to be free from the disease. |

Agricultural Extension Service staff:has;rwilluhelp;cont:ol&’
some of the seed-borne and.soil-borne diseases: \Yourlfield
assistants can tell you more about:- treating:your seed;:

Seed treatment, which is described.in a- fact sheet that your:

There. ' are other-diseasesnwhichwaffec£LWheat,;alsb.w“Mildews,
root”rots;and stem'rotsiare not/so-serious-as rust and generally
can be!controlled with seed“treatment and the use'of resistant

varfefies,
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By persistent efforts you can control the ‘diseases which cause
the loss of many" bushels of wheat each ‘year':

This program has been” brought to you by the® Barani Agricultural

Development Project which' is" interested in helping you' increase’
your crop yields.
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- USING FERTTLIZERS FOR_WHEAT.

Take good care of your, soi) and it will take care of you.
That is. the advice .0f .Dr. Nurullah, Wheat _Botanist. at the Pakistan
Agricultural Research Institute. He says that if. .you till your
soi) well and supply it with the correct amount of pJant food
nutrients; it will provide you with the maximum profits.

Most soils in the barani areas are lacking in one or more of
the commonly needed nutrient elements. The amount of fertilizer you
apply to meet these needs should be determined not only by the cost
of the fertilizer but by the extra crop yields you can expect and
also by the results of a soil test. The soil test w111 tell you
which elements your soil needs most for the cr0p you are growing.

Even though you have ample water, sunlight, air and warmth,
these basic necessities cannot be utilized fully by the plants 1f
your soil is lacking in plant food nutrients. “

The amount and kinds of fertilizer recommended for crops in
your area are given periodically by the Soil Fertility Survey and
Soil Testing Institute. Malik Dost, Director of the 8011 Testing
Institute in Lahore, will send you a copy of their latest
recommendations if you write to him. Your Agricultural Extension
Service staff also should be able to supply you with a copy of the
recommendations.

The two common sources of plant food nutrients that can be
added to your soil are farmyard manure and commercial (chemical)

fertilizers.,

Farmyard manure 1s an excellent source of .organic matter.
However, as a source of mineral nutrients, it is quite low when
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compared. to. chemical fertilizers.s When properly stored, spread,
and. mixed into the soil, it has more influence on crop production
than- you might think., This is because. farmyard manure increases
the soil s water. holding capacity and improves the soil structure.
This reduces soil erosion and the amount of crusting of the soil.

To get the best use of farmyard manure on. most barani fields,
you should spread at least 570. kilograms of manure per kanal of.
land. That is about ten donkey loads on each kanal.:

One problem w1th farmyard. manure is that dts nutrient. content
is not well balanced. To. correct this,.you can uniformly spread 4
kilograms of DAP (diammonium phosphate) over . the: 570 kilograms of
farmyard manure you apply on each kanal of land. . This will add -
more value to your farmyard. manure than the DAP costs. The full
value of your farmyard manure will not be. realizedaunless you add
the chemical fertilizer to it.

You also must use good seedbed preparation,.. weed control, and
soil erosion control practices-if ‘you.are’ “to.get full value from

your fertilizers.

At least 13 different plant food or nutrient e]ements are
essential for plant growth.- Three .of: these that are used in '
greatest quantities are: nitrogen,: phosphoric acid (usually ca]led
phosphorous), and potash.:! These. three:are: generally referred to as
N, P, XK in that orarr. :They are. called..the’ commercial fertilizer

elements..

All commercial fertilizers must carry a guarantee showing the
content of these three elements on each bag.- For example, a bag
of diammonium phosphate : (DAP) common “'arries .a-guarantee of
18- 46 0. This means: that it containsw18~percent total nitrogen,
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46 percent available phosphoric acid,"and 0 percent water soluble
~potash. "It is important to know this because a 50 kilogram bag of
DAP would then contain' 9 kilograms of nitrogen, 23 kilograms of
phosphoric acid, and no potash. You get these total figures by
multiplying the total bag weight;by the percentage of euch element
it contains. You can see that by adding the 9 and 23 kilograms of
plant nutrients you will get a tota1 of 32, which leaves 18
kilograms of filler in the bag. This filler, which is sometimes
called conditioner, helps improve the’ physical condition’ of the’
fertilizer and prevents caking or hardening. The conditioner has
no value for your crop but does ‘add to the transportation and
storage costs when‘vou buy the fertilizer. The conditiodner is’:
quite often ground‘maize cobs or cocoa shells. These materials”
take up ‘space‘in- the bag and must be transported and stored ‘along
with the active ingredients of the fertilizer. This ‘is’ why high
analysis fertilizer: ‘gives you most for your money.

You can get a fertilizer slide rule calculator to determine
how much fertilizer you will need to meet the recommended
requirements for your field and your particular. ‘erop.” The Barani
Agricultural) Development offices have these slide rules, and your
Agricultural Extension Service staff also have them for you.to use.

In addition to DAP and urea, which are the two most commonly
used ‘fertilizers in the barani areas, there are ‘several more on -
the market. Not all of these are available in every market or at
any time when you might want them. The more common ones are:
ammonium sulphate, calcium ammonium nitrate, ammonium sulphate
nitrate, nitrophos, single superphosphate, triole superphosphate,
and potassium sulphate. ‘Any of them could be used on your fields.

To be’ effective, the- fertilizer you use must be mixed well
with thevsoil. “This means»you‘should apply it before the land is
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ploughed. For commercia;ifertirizeryﬁgﬁgbodgtime to apply it is
just before the last ploughing. In the case of urea, it should be
mixed with the soil immediately after it is applied or you will
lose much of it into the air.

One exception to this'time<6fnappliéation is when you topdress
wheat with urea during the:tiiléring stage of wheat. This stage
is just before the wheat has started to joint or produce stems.:
Late October and November rains usually give wheat a good start '
and get it in the tillering stage ready for topdressing.

If your soil moisture is good and if you applied one .bag .or
less of urea before planting, it will be profitable for you to
topdress your wheat at this stage. The amount of urea you should
apply Adepends somewhat on the rainfall area you are in. =
Dr. Nurullah suggests that in a high rainfall area you should use
one bag of urea per acre or about tWOﬁéhd one-half bags per
hectare. 1In the low rainfall areas, you should use one-half bag
of urea per acre or one bag per~héctare:“

Be sure to distribute the fertilizer uniformly over the field.
A good way is to divide the amount of urea you plan to use in two
parts. Broadcast half of it by walking one way across the field.
Then broadcast the other half by walking at right angles to'your
first direction.

The topAressing fertilizer”should-beiput76nfwhén”your'wheat
plants are dry. Afternoon is the best time. '‘If urea is put on
the plants soon after a rainiorlin~the morning when the plants are
covered with dew, the plant leaves‘will be burned by the nitrogen
in the fertilizer.

This program has been brought to you by the Barani Agricultural
Development Project which is interested in helping you increase
your crop yields.
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TEST YOUR SEED FOR GERMINATION

A good stand of wheat is necessary for you to have u'big yield.
And to have a good stand, you must have seed with a high percentage
of germination. Mohammad Tahir, Wheat Coordinator;at'the Pakistan
Agricultural) Research Council), recommends that all farmers who
raise wheat shou'd test their seed for germination before planting
it.

He says that you cannot tell by looking at the seeds whether
or not:thev wil) grow.  The only 'way to determine the viability of
your ‘seed (whether -or not it will grow): is: to test ‘it, . There -are
several ways :tc do this..  One easy‘way”islto,use‘the "rag doll"
test.

To use the rag doll method, first count out 100 .seeds at.random
from.your:seed:beg oq_bin,svDonlt,take;them,fnomhcne»small'pert,of
the bag. Do not choose only-gcodflockingfseeds;wuThe:sample%YOu~'
Pick must be representative of the seed lot and contain all kinds
of seeds, good and bad.

.~ Then soak two cloth rags about 12 inches. (30 cmv)~squarepin;
water and squeeze out the sicess water. Lay-one cloth:on: a- flet
surface and spread out the second cloth on top of it.. - Distribute
the 100 seeds evenly on the cloth in rows of 10 each way. Leave
about one inch (2 1/2 cm.) border around:the seed on the: cloth.
Wet another cloth and place it. carefully on top of the: seeds.
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disturbing the seed. Secure the cloth and stick together with a
string or rubber band Using a soft pencil on a small piece of
paper, write the variety or crop name, the number of seeds, and
date. Put this paper under the string at one end.

When you have finished this, sprinkle water over your finished
"rag doll" until it is damp and then place it in a covered bowl or
a plastic bag. Set it on a shelf in the house where the f:
temperature is warm; that is, 20 to 25 degrees Centigrade.p

Keep the rag doll moist for nine days and then open it
and count the number of germinated seeds having shoots more than
one inch long and having healthy looking roots.' i This number ‘will
be the percentage of germlnatlon of your seed."

If your seed tests below 60 percent germination, do not use .it
because you will get a poor stand. If the, germination is. between
60 and 100 percent, you will want to increase the rate of seeding
accordingly. For example, if one maund. (40 Kg.); of seed is .
recommended, and your seed tests 80 percent, you. wi’l want to Plant
about 50 kg. of wheat to get a good stand.

Another method of testing your seed is to use the wet blotter
method. This is similar to the rag doll test except that you use
two pieces of blotting paper instead of the cloth. This paper is
then put on a flat dish and kept moist for nine. days.~ ‘The number
of viable seeds are then counted to determine the germination
percentage.
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You can also take ordinary newspaper and place it in the bottom
of a ‘flat plate which is’ kept wet.f Count out 100 seeds as you
would with other testing methods ‘and lay them on the paper. Cover
the plate by putting another plate on top and place it in a warm
room for nine days. The plate must be kept damp during this
period for the seeds to ger inate. On the ninth day you can count
the viable seeds and determine the germination percentage.

You may use these same methods of germination testing for other
seeds such as grasses and other cereals like maize, sorghum, and
the millets. Most grass seeds, however, require a longer time for
germination. The'?sual germination period is ‘14 to 21 days for-
most grasses, o :

In testing. anv seeds, 1f the percentage is 1ess than 60, you-
should look for other seed to plant. 1If the percentage is between
60 and 80, increase your rate of seeding considerably. If the
percentage is between 80 and 100 you will-want to increase the
rate somewhat but the seed is perfectly ‘all right to plant.

This program has been brought to you by the Barani Agricultural
Development Project which is interested in- ‘helping you increase
your crop yields. '
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‘HARVEST AND THRESH WHEAT PROPERLY

Increased yields of wheat are important in Pakistan if farmers
are to produce enough wheat to feed the nation. . The Barani. .
Agricultural Development Office ‘warns, however, that the. benefit
of bigger yields will be lost if the wheat is not harvested and
threshed properly.

Proper timing is critical in harvesting wheat. because. the. yield
is affected by stage of maturity, tendency -to lodge. and shatter,. -
rainfall, humidity, and temperature. In most barani areas, wheat
harvest begins in May and goes through June.. The wheat crop..
usually ripens about 30 days after -blooming: .of. the florets .
(flowers). The kernels are completely filled when they reach the
dough stage which follows the milk stage

At the dough stage, the leaves, stalks, and spikes lose green
color and become golden yellow. From this stage onward, the_
ripening process is a gradual loss of moisture in the kernels.
When dried in the air, the kernels should. have about 10 to 12
percent moisture and can be stored safely without fear of molding.
An easy test for moisture content of wheat at this stage is .to rub
a head or spike of wheat between the palms. of -your hands..

If the kernels shell out and most. of..the central stems of the
heads break, then the moisture content of the wheat is about right
for threshing.~ The new semi-dwarf. varieties Jusually mature, .and
are ready to be harvested about two or. three days earlier than the
tall desi varieties, Harvesting them at this point in their
maturing will prevent losses: from shattering.
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If damage from birds or storms threatens, the crop may be cut
and tied in bund‘es as soon as it yellows. Then you may stack the
bundles until drying is. completed.‘

Since timing of the': harvest is very important in your wheat
crop, you ‘may ‘have .to 'do" 1t on short notice when the weather, .stage
of maturity,’ and other factors aresjust right. Thls may not allow
you many days to do the jOb Therefore, you should arrange for:*
extra help to do the harvesting several weeks before the expected
harvest date. This will ‘enable: ‘you. to "take advantage ‘of ‘the ‘most
favorable harvesting ‘conditions.

Most barani farmers ‘thresh wheat ‘by hand..<‘In many areas,
however, threshing machines are rapidly becoming: popular.
Regardless of how you thresh your grain, try ‘to avoid cracking ‘the
kernels of wheat. Cracked kernels spoil quickly ‘when in- storage.

Separate all weeds, straw (busa), dirt, ‘and ‘insSects from- the
grain as soon after threshing as possible to reduce spoilage.:
Cleaning of the grain can be done ‘by hand or ‘with "the help of
mechanical equipment such as a motor-driven fan.

Storing the straw “(busa) after ‘threshing is also important~so
it will be protected from damage by weather and animals. Neatly
bu11t stacks will keep it dry and in good shape until you are ready
to use it for feed or other purposes.

Your wheat must be': ‘dry before you put it in storage or it will
'heat., An experienced farmer can “tell- you if the grain is ary.
enough for storage by pressing a kernel with his thumbnail or by
crushing it between hig’ teeth“‘ It Wil ‘be” guite firm but not -
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hard as stone. Some people can tell Af the grain is dry enough by
smelling it or by rattling it in a. tin oan.. Dry grain will have a
sharper sound when shaken in.a tin can. than higher moisture grain
will have. The grain is ready for storage when the kernels are
dry enough so they are hard to break with your teeth, and when all
stones, straw, chaff, broken kernels, and 1nsects have been
separated from it.

The containers and the room where. you'store the wheat should:
be cleaned and fumigated before ‘putting wheat. into it. The
chemical you may use for this is 50 percent. Malathion in either
emulsion form or wettable powder. 1If you'use the emulsion form,;
mix one quart of it in four gallons of water.. If you use. the.
wettable powder, use two-and-one-half pounds in four gallons. of
water as a spray. Apply this mixture with a pressure sprayer.

Always store your new grain separately from the old. _Then,
when you use the grain, use the old grain first..

Your Agricultural Extension Service staff will be glad to help
you get the chemical to treat your storage.area-and. will show you
how to do it.

This program has been brought to .you, by the:- ‘Barani Agrlcultural
Development Project which is interested in helping you . 1ncrease
your crop y1elds.
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STORE YOUR WHEAT WELL

" 'Rbout three-fourths of the ‘wheat rajsed 'irn Pakistan is stored
in rural ‘areas where it is grown. :Dr. Abdul Quyyum, University of
Agr{cu1ture at Faisalabad, reports ‘that in Pakistan ‘farmers have
substantial lossess. of wheat each year because of mold, insect
damage, and rodents while ‘the grain is in storage. Much of this
loss can be prevented, according to Dr. Abdul Quyyum.

There are several things you can do to prevent losses of wheat
during storage. First, store only dry grain and keep it dry while
in storage. Keep stored grain cool to reduce the growth of mold
and the danger of jinsect invasion. Keeping grain storage =
containers out of the direct heat of the sun will help lower the
temperature.

You should keep rats and mice out of stored grain. They eat a
significant amount of grain and spoil some more as well ae'sbread
disease. Clean the storage area and any containers you use before
you put grain in them. Then store only clean, healthy, dry grain.

One good way to store grain is jin basket granaries. RKeep the
basket on a platform which is off the ground and is protected from
the sun and the rain. You should put rodent guards made of metal
around the legs of the basket so rats cannot get up to the- basket.
You can make a spout or emptying chute for the basket out of an old
tin can. Close the end of the spout with a wooden ‘or plastic plug
S0 you can remove grain from the basket when you wish without
having to take the basket cover off.
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The basket should be plastered inside and out with mud or cow
dung to make it more nearly airtight. You should also seal the
cover with mud and cow dung.

If you put grain with a high moisture content or containing a
large amount of dirt 1n ‘storage, the grain will heat and then '
quickly mold and rot.

You should open the basket every two months to look for insect
or other damage. If you find any insects, winnow the grain again
and then clean the basket granary before putting grain back in
it. when you do put grain in the basket, be sure to reseal it as
you did the first time. | o

You can also successfully store your grain in bags if you
follow a few important steps. First, dry the grain well before
putting it in bags. And be sure the bags are clean before you put
any wheat in them. Dust or spray each bag before you start to
stack them up. Use 25 grams (a small pinch) of 2 percent ﬂalathion
or 0.5 percent Lindane dust for each bag you store. ’If‘you canriot
get one of these insecticides, clean the bags first by dipping
them in boiling water and drying them thoroughly 'in ‘the ‘sun.

Build a raised platform of wood or brick to keep the ‘bags off
the floor. This will keep them from absorbing moisture ‘from. the
floor. When you get the stack built, spread a band of insecticide
around the bottom of the pile to keep crawling insects away. S
Malathion is generally the preferred insecticide for this purpose.
Your raised platform will allow air to circulate around the bags
and help keep ‘them dry.
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Stack the bags neatly,lleaving space around them for air
movement. There are d1fferent ways to stack the bags, but in
everv case, you should put the top ]ayer at right angles to the
layer immediately below. This will strengthen your stack and
prevent the hags from sliding off. '

You should check the stacks of bags every two weeks for signsl
of deterioration. Put your hand in one or two of the bags to see
if the grain is heating.A Check for mold by smelling and looking
for dark kernels.A If you find any of these 51gns, dump out the
grain and dry it aga1n before putting it back in the bags.

Keep the area around the bags clean so rats and mice cannot
find food or shelter. Use poison bait or traps if there are any
signs of rodents being there. Your Agricultural Extension Service
staff can help you get the correct bait for rats and will show vou
how to use it.

Dust the inside of your storage room, with an insecticide sucb

as Malathion or Pyrethrum to kill 1nsects. You can also mix the
grain with a low percent Malathion or, Lindane dust if you are
careful to follow directions. Remember that these chemicals are
poisons and you must use them correctly or they will be dangerous

to humans.

‘ When you remove the grain for uSe,;beﬂsuremto;wash;it before
you use it for human food.

This program has been brought to you by the Barani Agricultural
Development Project which is interested in helping you ;
your crop yields.
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CHOOSING AND MEASURING LAND
FOR GROUNDNUTS

If you want a good crop of groundnuts, ‘you should plant the
seed on the right kind of soil, This is .the advice of Lal Mohammad
Khan, Director of the Barani Development Pro:ect in Peshawar. -
Groundnuts like a light soil which is well aerated and not too
damp. Why a light s0il? The pods which contain the groundnuts
develop underground and the pegs or needles from which the pods
develop must penetrate the soil, Therefore, heavy soils and those
soils which harden after a rain create unfavorable conditions for
the pegs to enter the s01l.

If the soil sticks to your hands during the rainy season,_ and
then forms clods which are hard to break up, it is not well suited
to raising groundnuts. If you choose a light soil which is a
mixture of sand and clay, or a soil that has a sandy loam texture,
the pods can develop more easily. You will have bigger groundnuts
to harvest and your total yield will be greater.

It is also easier to dig the groundnuts on a light sandy loam
soil and fewer nuts will be left in the ground at harvest. time.

Your soil should have a balanced supply of nutrients. On  most

barani soils, you will have to apply fertilizer to have the proper
nutrients. Your Agricultural Extension Service staff has a list

of recommended fertilizers for groundnuts and can tell you how to
apply them. Since groundnuts provide a good source of extra cash
income, it will pay for you to choose well adapted soil and apply
the right kind and amount of fertilizers.
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Groundnuts need adequate moisture to form and develop their
pods and nuts. But: the water must ‘move around in the soil and not
remain in one place too long. This water movement is called
aeration,

Water moves more freely in sandy loam or sandy clay soil.
This light soil permits better aeration. The pegs from fertilized
groundnut flowers will penetrate well-aerated soil more easily
than they will penetrate soil that is hard and wet.’ o ',' »

Another step you should take after choosing ‘the soil but before
Planting your groundnuts is to mark out the field" boundaries and
determine the area of your field. You must ‘know the area’ in’ order
to decide how many maunds of groundnuts to plant and how much
fertilizer to use.

It is easier to determine the area if you first mark out the
field boundaries. Try to make the field either square or R
rectangular. This means that the corners should’ all be right
angles. You can mark out right angles by putting a ‘stake’ at a
corner first and then measuring three meters straight ahead and
four meters to your right or left. The two points which you have
just located should be five meters apart. ‘Move one of the points
till it is exactly five meters from the other one. Then the two
lines which you have just formed will be the s1des of a right
angle. Do this with the other corners of the field and you will
have either a square or a rectangular field

If the four corners of your field are all right angles, it
will be easy for you to calculate the area of the field., Just
multiply the length of the field by its width. For example, if a
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field-is 100 meters long and 100 meters wide, the area is 100 times

100 which equals 10,000 square meters or one hectare., A square
meter measures one meter on each side.

In another case, if a field is .50 meters wide and 100 meters
long, the field would have 50 times 100 or 5 000 square meters in
it. This is one-half hectare.»

If you wish to express the area of your field in acres, you
should know that a square field wh*ch is. 209 feet on: each side
contains approximately one acre. If you divide this acre into.
eight equa1 parts, each part will be one kana1 anch&kanal
contains 5 445 square feet. “

. If. you know the area ‘of your fields, you will be a. modern
-farmer who can easily calculate how many groundnut plants. you
should have, how much fertilizer to app1y, and whether you. have a
good or a poor harvest,

This program has been brought to you by the Barani Agr1cultura1
Development Project which is 1nterested in he]ping you increase
your crop yields.
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CHOOSING AND TREATING
" GROUNDNUT SEED

When you sow groundnut seed, be sure you{hgvg‘q‘yggiety that
is adapted to your area. This ig the recomhéﬁéétiéﬁ of the Barani
Agricultural Develobment Officé in Péshéwér (§aﬁa1pindi). 'Ybﬁt
variety should have the right maturity for Y6ur ibcation andAéhOUId
be resistant to the common diseases which affect groundnuts.

There are several recommended varieties from'which you may
choose. Two of the most popular are ndhber:334‘énd“85nki;;1ﬁumber
334 is a spreading variety that pfoduéés"ﬁiéh yields bf'mediﬁm;
sized pods. Tt is relatively disease resistant. Banki is a
vertical or upright growing variety of medium late maturity. There
are other Jlater maturing varieties, éspecially in the Punjab
Province. Banki groundnuts have smaller pods than some'varietiés
but they are well filled withAseeds. Your Agricultu;ai Extensibn

Service staff can tell you which varieties arearecommended for

your particular area.

Plant only well shaped seeds that are not damaged by fhsects
or disease. As you are shelling the nuts to plant, throw éway E11
damaged seeds because most of them will not grow anyway . Imméture
seeds will not germinate, either. Don't shell the seeds‘tbq\;ohg
before planting, because they will dry out ang will not,gefminafe
well. And be careful not to .scratch, skin, or Otherwiﬁéfﬁéméée;v

the nuts. 1If the nuts are very dry'when you shelllthem;,ﬁhQYJwi;l
break and skin easily. WNuts with a little more,moisﬁprej(bee:cent
or more) will not be damaged so easily. Be.pqgticpiégiyfcareful

1f ‘you pour shelled nuts;froﬁfdhe'metal cOntaiqé:ftbﬁ#nother. Soil
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organisms will enter the nuts wherever they are broken or
scratched and will cause the seed to rot.}}(‘” ”af -

You can determine the germination percentage of the seed by
making a simple germination test, First," count out 100 seeds at
random from your supply of seed and put them in’ a box of damp sand.
Cover the damp sand with a cloth and put the box in a warm room
for about six days. The temperature should be from 20 to 25
degrees Centigrade. The sand must be kept moist during this time.
At the end of six days (or Perhaps seven), count the seeds that
have begun to grow. If 90 or more seeds have good strong sprouts,
your germination rate is 90 percent or above and the seed ‘is’ all
right to plant. Even if 85 of the seeds germinated, your seed
will probably give you a reasonably good stand. If the rate of
germination is less ‘than 85 percent you should increase the rate
of seeding. 1If the germination is far below 85 percent, you should
get some other seed to plant.

One way to improve the germination rate of your seed is to
store the groundnuts that you will plant in a clean dry place where
rodents and insects cannot get to them. You should disinfect the
storage area to kill insects and put out poison to" kill ‘rodents ‘in
your storage area.

Since the groundnut is a legume, it will supply its own
nitrogen about a month after planting. This will be true if the
proper bacteria are present in the soil. 1Inoculating the seed

means putting the proper bacteria on ‘the seed. Inoculating'
is. necessary only when groundnuts are planted on soil where

groundnuts have not been grown with inoculated seed in the ]ast
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three yearg,kgr?er{gégdmégqthepimeans of inoculating the soil has
not been used. 1In othqr words,‘if you have never raised
groundnuts on your field, you might want to investigate the need

for inoculating your seed. vYour Agricultural Extension Service
staff can advise you about inoculating seed and help you get the
materials if necessary,

You should also ask your Extension representative about
treating the groundnut seed to prevent disease, . The fungicide you
use will help protect the seed against certain diseases, molds,
and some insects. Treated seed will not rot as quickly as -
untreated seed and will usually have a higher germinationgratei
This should result in a higher yield at harvest time..

The recommended fungicide for treating groundnut seed is -
DITHANE M-45. Use ten ounces for one maund of seed (about . -
one-fourth kilogram Per maund). The disenfectant must be .mixed

thoroughly with the seeds s§0 it covers them completely.

If you use a drum-type seed treater, be careful 80 you do not
break or skin any of the nuts, Broken nuts will not germinate.
Since fungicides are poisonous, you should wear gloves:or put-
Plastic bags over your hands. And be sure to wash your»hands~we11
after you have finished treating the seed. Never let humans or
animals eat treated seed. Don't leave treated seed aroundiwhere

children might get it.

This program has been;brought‘topyOUzbyﬁihe4Béfaq;jAg:léﬁigural
Development Project whichniqhintg:estedwinghéipiﬁgﬁYerincreaséf
your crop yields,
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- PREPARING THE SOIL
FOR GROUNDNUTS

A well-prepared seedbed is necessary if you are to have a big
vield of groundnuts. The Barani Agricultural Develoﬁment,OEfice of
Peshawar (Rawalpindi) suggests that a field which has¥been.ploughed
eacly, six to eight inches deep, should make a good seedbed for
groundnuts.

It is best to do the ploughing soon after .the first rain of
the season. This makes it possible-for‘later~rains;to?penetrate
into the soil and to sink slowly into the:subsoil water. supplyﬁ
Turning the soil over, or ploughing it, canfbe done withfbullocks
and the traditional desi plough or can be done' by -hand with. a spade
or digging fork. You can turn the soil over more effectively,
however, with a steel plough pulled by bullocks or 'a tractor.

It is important that you do the first ploughing as soon as you
can after the previous crop is removed. Ploughing right after the
first rain is a good time because it will Joosen up the soil.}
After the last ploughing and just before you plant the groundnuts,
go over the field with a harrow or similar implement to smooth out
the surface and break up large clods of soil. 1If you don' t have a
harrow, you can use a heavy plank pulled by . bullocks or a tractor,
or you can even drag large tree branches over the field to make it
smooth and break up the lumps of soil. You' ‘may have to go over »
the field in two directions at right angles to each other in order
to get it smooth.
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If your soil {s well tllled, there will be no large clods on
top and the surface will be loose so ‘air can get into it easily.
Ploughing the soil early enables you to mix farmyard manure or
other herbage (green manure) with the soil. Dpoing this early gives
the organic matter time to rot and become part of the soil before
You plant the groundnuts. As the: organic matter decays, it makes
huris which puts the soil in better ‘condition ‘to raise a good

of groundnuts,

Groundnuts provide a good cash crop for Pakistan farmers.
Your cash income will be greatest 1f ‘you have a good seedbed and
‘follow other recommended practices. ° Your Agr1cu1tura1 Extension
Service staff can help you answer questions about the kind of
seedbed you need and other steps you'might take.to: increase your
vield of groundnuts. ‘

This program has been brought to you by the Barani Agricultural
Development Project which is interested in helping you 1ncrease
your crop yields.
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FERTILIZING AND SOWING GROUNDNUTS

Farmers in both Punjab and Northwest Frontier Province have
found that it pays to fertilize groundnuts. SoilS'in“thé”berani
areas of both provinces are usually lacking in the phosphorus
needed to produce a good crop of groundnuts. ’Although groundnuts
are legumes and therefore get most of their nitrogen from ‘the air,
they still need some nitrogen to get started.

The Barani Agricultural Development Office in"RaWélpihdi
(Peshawar) says that fertilizers alone, however, will not guarantee
a good crop. You must have well-tilled soil, keep the weeds out,

and follow other good cultural practices. In the barani areas,'
groundnuts do best on light sandy or clay loam soils. You should

Plough early and at a depth of at least six inches. The fertilizer
you use should be applied by broadcasting just before the last

pPlcughing before planting the crop.

The three plant food materials that groundnuts need most are
nitrogen, phosphorus, and calcium. The first two of theése,
nitrogen and phosphorus, will be supp11ed if you apply one bag of
DAP and 166 pounds of single superphosphate on each ‘acre.” This is
the recommendation for the Northwest Frontier Province. “if you
are in the Punjab, use on bag of DAP and about 100 ‘pounds of single
superphosphate on each acre. 1If your field is laid out ‘in
hectares, use two-and-one-half times as much fertilizer on each

hectare as is recommended for each acre.

In some barani areas, where- the ‘calcium content of the' soil is
low, it may be profitable for you ' to” apply gypsum to ‘the soil also.
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for groundnuts. Byﬂhékfngpé'ééiiMEEQE;HEﬁé§vcan determine whether
it will pay for you ‘to apply phospho:us.

Ask your Agricu;tp;;;fgxtgpsigngsggg;ggvgﬁiffLabout using gypsum

~Farmyard manu;é 152also”q,good_fértilizerfbup if1you use it on
groundnuté,vapp;y it. during Janda;y[orwthe‘firstahalffofhrebruary.
If you apply farmyard manure. later than that, you may suffer from

attaqks7of white ants.,

The best time to sow groundnuts varies in different areas. 1In
Northwest F:ontierhkusugllyifrbmlMarch 15 through April~lais'best.
In the Punjab, from April 1.to the middle of May,is,psuallnggy
recommended. The.soil must be warm and moistqwben yop;blaﬁtﬁwvAir
temperature should be about 21 degrees Centigradghq;lf‘yég;soqgi
when the weather is too cool, the groundnutyseédsfmay béjdamaggd_

by fungus which will grow on.them.

e in the s0il about-30 to 40 days
before the heaviest rains. That will give the'plants time‘to bé
in the flowering stage ang forming3theiryf:uitsfwgenﬁthe :a;nS‘
come. This is the time when the_plants:nged“mqst;wapgr;

The groundnut seeds should be

Some farmers like to sow .groundnuts by broadcasting the, seed.
This may save time but you may not get thef;;ght;numbgnhofxplants
per acre. Also, weeding and harvestingrareﬁmoregdifficult when
you broadcast the seed. TIf you sow in IOWS .or. linesl,youfcan -
calculate_the number of plants you-hayelgp eaghﬂqcrg_mdre éasily.
You will also find it easigr:to keepfghe_wegd§“qu£ because an
animal can walk between the rows and pull your cultivator.
EHq:gpgt}gg;{s}eggieqiwhen,the,plaQtsharq,in,;owsabecause you can
Bee better where, the groundnuts are located, and you are ot sq
likely to miss some of them.
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'If you make a plan of‘yourlfield;<yod‘éah’Iay‘out the number
of rows and the spacing of plants in each row. Recommended
spacings are different for upright and spreading varieties. 1If
your variety is 334, which is a spreading variety, you should have
the rows 18 to 24 inches apart. The space between plants in each
row of 334 should be 6 to 9 inches. If you have the Banki variety,
which is an upright variety, the rows should be 12 to 18 inches
apart and the plants about 4 to 6 inches apart in the row. This
will give you more plants per acre with the upright variety.

Groundnut seed should be planted two to three inches deep with
one seed in each hole. 1In dry soil, plant the seeds deeper than
in moist soil. Cover the seeds well so the sun will not dry them

- out and birds will not get them.

If your soil is sloping, lay out the rows across the slope to
prevent the soil from washing away with the rains. If there are
plants missing a week after you put the seed in the ground,
replant them with new seed,

A spacing wheel or spacing plank will help you mark out the
field and get the right number of groundnut plants in your field.
Your Agricultural Extension Service staff can help you make a
spacing tool and show you how to use it. TIf you are in Northwest
Frontier and are raising Banki groundnuts, you might want about
130,000 plants per acre. If you are raising 334 variety in the
Northwest Frontier, you might want 60,000 to 70,000 Banki plants
per acre and about 45,000 of the number 334 plants per acre. In
the Punjab, this would be 75 pounds of Banki seed and 40 pounds of
number 334 seed per acre.
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Arﬁellilaid out. field makes it easier ‘for you 'to. get the right
number -of seeds per acre {OF : per hectare., It:also makes cultivating
and harvesting easier..

ThlS program has been brought to. you by the Barani
Agr1cu1tura] Development Project which is interested in helping
you increase your crop yields.
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CULTIVATING, HARVESTING“ANn”sTokinG‘GROUNDNUTS;

‘The Barani Agricultural Development Office in Peshawar
(Rawalpindi) recommends that groundnuts be "’ cultivated carefully at
the proper times in order to get the 1argest yields. Agricultural

'scientists in the Barani office say that by keeping weeds out you
will conserve water and soil nutrients that the groundnuts need.
Weeds also cast shade on your groundnut plants so they don't get
full benefit from the sun. Cultivation stirs the soil and lets
air in so the pods will find the underground air they need. -
Stirring the soil helps to keep it more moist. Cultivation'also
helps make healthy plants which are better able to withstand
contamination with micotoxin.

You can cultivate with a hand tool, an animal-drawn cultivator
or light plough. It will be easier for you if the plants are in
IOWS SO you can use animal or tractor-drawn implements to keep the
weeds out. With either method of cultivation, you should always
cut the weeds out between the plants with a khurpa or other hand
tool.

If your seedbed is well prepared, there will be fewer weeds to
remove after the plants are growing. A firm seedbed with a loose
soil mulch on top is ideal for groundnuts.

When the plants are in the flowering stage, you should .

cultivate and build up a small amount of earth around each plant
to give the plants more soil in which to- develop.

- Three months:afteér- planting, stop cultivating. By this time,
the groundnut stéms and leaves ‘cover the 'soi1’ quite well and can
compete with weeds. Cultivation after this time might damage the
pods.
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Groundnuts are ready to “harvest, whenjthe 1nside of the shell
shows dark veining. Dig a few plants with pods and count the
mature pods with dark veining. You should commence harvesting
when 75 to 80 percent of the pods are mature. JIf you harvest too
late, the Ary leaves wil) drop off, making them of - less value for
animal feed. You also may have losses from insects, - molds, -and-
diseases. 1If you harvest late,_the,soll may be very hard, maklng
it difficult to lift the pods. Then you may leave many pods in-:
the ground. ~

1f you harvest too early, the groundnuts will contain a large
amount of water and they may rot. They will not keep very well in
storage and they will not vield as much oil. If the pods. contain
too much water, they will be heavy and the shelling yield will be
low. Groundnuts harvested too early will not make good seed
because they are not mature. '

You can dlg the plant with the pods on it with hand tools but
you will finf it much easier and quicker to dig them with an_
animal-drawn groundnut 1ifter. The plants, of course, must be in
rows to use power-drawn implements. You will probably leave fewer
groundnuts in the soil if you use a mechanical power-drawn
groundnut lifter. There may be a tractor-drawn groundnut lifter
in your village. Ask your Agricultural Extension Service staff
where the nearest power-drawn groundnut lifter is :located. They’
will help you find one and show you how to use it.

When you dig the groundnuts, do not .remove the,tops of - plants
unt11 after they are out of the SOll. If -you,: remove the tops
before digging, you may leave many of the pods in the ground
After you have the groundnuts out of the ground, remove .the pods
from the plants immediately.f Then dry them in the»sun for 10 to
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15 days. Drying will retain kernel flavor and allow the pods to.

be stored safely. The pod moisture content’at digging time may be
as high as 40 to 50 percent. This moisture content must be reduced
to 8 to 10 percent for the groundnuts to be safely put in storage.
You can tell if the moisture content is low enough by biting a.
kernel to see if it breaks ea511y.

Do not pile up the plants w:th pods on them because the pods
may begin to rot, and will also lose the1r color. After the pods
have dried but before you store them, they shou1d be winnowed to
separate unripe, empty and rotten pods from the rest.

If you sell part of your crop, you must haye clean, well-
matured, and dried groundnuts to bring you the top pr1ce. .You
will also want to keep some of your crop to feed your family and
to save some for seed for next year's crop. Before puttlng your
groundnuts in storage, clean the bin and other containers we’l.
Do not shell the groundnuts when you put them in storage.

The shells will protect the nuts against 1nsects and too much
drying. It is also a good idea to treat the storage area with an
insecticide such as Malathion. Ask your Agricultural Exten51on
Service staff about which insecticides to use and how to apply

them.

If you have done a good job of growing, harvesting, and drying
your crop of groundnuts, you will find a ready market for them -and
you will be well paid for your work.

This program has been brought to you by the Barani Agrlcultural
Development Project which is interested in helping you increase o
your crop yields.
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SELECTING MAIZE SEED

‘A dood crop'bf ﬁéizé'mﬁspns?art’wiﬁhaﬁélllse;ggtgq seed,
according to Muhaﬁﬁad'chathé}J@qiée:qOordinatqr‘Q;tbithef
Pakistan Agricultural Re§earch‘CQqn¢iliin,Islamébaq,$',f,

Chatha says that you should useAgure,lclean,seqd,,which
means your seed should not be mixe§ yithfotHervmaize‘seedwo;_.
with different crops. Iflbther vaiféties of ﬁaize are mixed
with yoUr‘Seed, the crop will mature at different times.
Cultivating and harvesting will be more difficult and you may
have more damage by birds.

If you save your own seed from a synthetic variety, select
good healthy cobs (ears) from the center of the field. . Cobs. .
from the center of the field are not likely to be contaminated. .
by pollen from a maize crop grown by a;neighboringffarmer..,
Plant oni} kernels that are plump and show.no signs of being

shrivelled up. There should be no signs of mold or other
disease on them.

If your seed has been damaged by insects, you will see
holes in the kernels and other damage they have done. Do not

plant this seed because a kernel with a,ho;exlnﬁit}y;;Lgpptﬁ

germinate. Broken kernels will not{ggrmihg;g,gg;;pgr@ga§§ﬁ
you will have a poor stand if you'piahptg?bkenwér;inﬁebt.
damaged seed. ‘

Be sure there are no weed, seeds in the maize, seed: that.
you plant. MTﬁe’weédé'wiiliéééwkfésterfthah the maize and will
‘use the moisture and nutrient#}f;bh_the soil which your maize
plants should be using. ifVﬁhéfkérhélsaare small and shrivelled
up, this means that your seéd}wéé not mature when it was
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harvested};or«was'not driedfﬁeiiﬁiftér”ﬁﬁfVeéﬁfﬁéﬂl,;@mééu:e.;
seed will not germinate'wellf”*ffﬁﬁbuf“éééagﬁééﬁwéli'ééied'in
the sun at harvest time, it will have less than 15 percent

oo sty

moisture. pon't Plant seed with more moisture than this because

it may be attacked by a fungus' and’ suffer from diseaSé}:

You can judge the moisture content by biting a ke:nelf
with your teeth. 1If the seed is hard to bite and~gives;§wi"g
cracking sound, it probably has less than'1s percent moisture.

The seed you plant should be stored in a clean, dry room.
If the room is damp or dirty, your maize seed may be attacked

area with an insecticide such as 50 percent Malathion Béfggé‘
Putting the seed into it. Aask your Agricultural Extension
Service staff about chemicals to use and how to apply them to
Protect your maize seed.

The variety of seed you select should be adapted to the
soil and climatic conditions of your area. Your Agricultural
Extension Service will have a current list of maize varieties
that are recommended for the area where you live, AThis list
changes from one year to the next so be sure you have the latest
list of varieties.

Among the varieties recommended for the Northwest Frontier
are Shaheen, Agaiti-72, zia, Changez, Khyber, and Sarhad. They
range in maturity days from 80 days for Shaheen to llobdays""
for Ssarhad. The shorter maturing varieties require about 17‘"_
kilograms of seed per acre while the longer maturing ones need.
14 kilograms of seed per acre.
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In the PunJab, these varletles are on the: recommended
llst- Aga1t1-72 Syn-SSl Changez, ‘Sean, .and ‘sadafi'

For all var;etles except Sarhad and sadaf you should have
about™ 25 000 to 30 000 Plants per acre, .. Ifi you plant Sarhad
or Sadaf O 000 plants is the correct number. of plants per
acre,

Some of these varletles ;0f maize: are. yellow. and some are’
whlte.' The yellow grain and white grain are very similar in
feed value and ylelds.

ThlS Program has been brought to you by the Barani-
Agricultural Development Project which is 1nterested in’ helpiné
you increase your crop yields. '
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MAIZE CULTIVATION

Almost five lakh acres of maize are grown:in barani areas of
~the Punjab and Northwest Frontier pProvinces. :Thig is an important
crop in Pakistan, according to Muhammad. Chatha, Maize Coordinator
with the Pakistan Agricultural Research Council in Islamabad.
Although maize can be grown-on-a.wide variety of soils in the ‘
‘barani areas, it does best,on,weil;drainedwand well aerated deep

loam soil,

Maize i{s a heavy feeding plant -and . therefore needs: soil that
is adequately supplied with plant nutrients, particularly . nitrogen
and phosphorous. It can be grown on slightly acid or ‘alkaline
soils but the optimum range is a pH of 6.0 or 7.0.

A good seedbed for maize is essential. Maize requires’ soil
that is warm, moist, well supplied with air, and fine enough to
give good contact between the seed and surrounding soil particles.
You should plough the land twice immediately after harvesting. the
previous crop. Plough it deep the first time; that is, six to ~
eight inches (15 to 20 cm. ). This will prevent: runoff of rain«
that may fall. Dpeep pPloughing will also cover vegetation and' any
farmyard manure that you may have applied. Deep ploughing will
provide aeration of the soil and stimulate bacterial“activities
nh»ch release nutrients.

The top soil surface should be in. a. . loose - and relatively smooth
condition 80 it will retain moisture and discourage.the: growth of
weeds. . ‘The Joose .top, soil. mulch. will also destroy insects and
their -eggs .and.larvae and their -breeding places... Soil. prepared in
this .manner .will.be:less subject to;wind erosion.
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Just before plantipgﬁtiméiiPIEﬁéﬁéthe land once more so it
will be soft and granulated. Then, go over it with a plank
(sohaga) immediately‘after’plohghiﬁg“tofpreServe soil moisture.
If you follow these steps;*you:ﬁill“hh#e a well prepared: seedbed
for your maize seed.

The general practice of“planting-maize‘1n ?akiétah is to plant
the seed that is intended for grain behind the céuntry p16ugh by
the "kera" system and to broadcast the seed when a fodder crdp;is
wanted. Planting maize in rows (lines) has many advantages. You
can use a hand planter or a bullock-pulled planter and get the.
seed in the ground accurately in rows. Several types of mechanical
Planters for maize are available in Pakistan. Ask your i - :
Agricultural Extension Service staff where you can findiézsditable
planter and how to use it. This will save you much time and you

will have a better field of maize.

For early maturing varieties of maize, a good spacing-between
rows is 30 inches (75 em.). A recommended plant-to-plant distance
within the row is six to eight inches (15 to 20 em.). Later
maturing varieties require a little more plant-to-plant distance.
Eight to ten inches (20 to 25 cm.) are recommended.

It is important that you have the correct number of maize
pPlants per acre. Either too few or too many plants will reduce’
the yield. Many farmers plant too thickly, planning to thin the
crop too late, with the result that many'pléhts are batren“(with
no-cob) -or the cobs are very small. If the crop is planted in
lines (rows), as mentioned earlier, then the excess and damaged
plaﬁtswcan‘be'removeﬂ’by hand very easily. ‘The healthy plants

‘which are left in'the rows should be 15 to 20 ¢m. apart in the
- case of early maturing varieties and 25 to 30 cm. apart in the
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late maturing varietiesffIfﬁfﬁgf¢f6§?hé$f5éen‘t;éétgdxw;gﬁi'
insecticide granules,:plant§~thétf&re”féméved‘ét:thiﬁnithﬁimé
must not be fed to animals. These plants are poisonous.

The main reason for intercultivating the maize crop ispto¢
remove weeds which compete with the maize blanté f6t“ﬁbi§ﬁ§¥e,,{
light, space and nutrients from the soil. Cdl%iv5€i6ﬁ‘&i§6iﬁ§;bs
to aerate the soil. If the maize is in rows, cultivation can be
done with a bullock-drawn "sarderi", This cultivatqr doeS‘g good
job and is economical. This cultivator can bé“éonvénientlyluSed
in the 30-inch (75 cm.) spaced rows. Within the row itself,
weeding should be done with a hang tool such as the ”khdfpé": |
Usually, two weedings will be enough to keep the weeds out. The
first weeding generally should be done 20 to 25'da§s after sowing
the maize. Do the second weeding just before the plants are three
feet (one meter) high. After that, it is not pracfical toventer
the field with a bullock. Some weeding with a‘khurba may'stillybe
done by hand. | ' »

Harvest the maize crop when it is pProperly matured and the
grains are quite hard. There are three ways the crop can be ‘
examined to determine whether it is ready for harvesting. You'may
crush the grains between your teeth. wWhen the kernels are téuéhfto
crack, the maize is mature and ready to harvest, Another check}is
to look at the husk leaves. When the husk leaves on the cob are
dry, most varieties are ready for harvest. 2 third test is to 1ook
for a so-called black layer at the bottom of each grain. A few 
days after the ‘black layer appeafs, t@e maize should be ready for
harvest. ‘ :' R
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After the maize is harvested, dry the cobs in a clean place to
get the percentage of moisture down. - This will lessen the chances
of insect anad fungal) damage while the.maize'is'1n'storage.“ High
moisture in the grain at the time of Stbrage wili%lower the seed
quality of the maize. " ' -

When the cbbs,hayg,d;ieg.thoroughly,gghey;ghquld»be?shélléa and
the grain Sto;ed in a clean, dry Place which'is protected from
rodents.

Before the grain is put in storage,»you'shouldhtieat the walls
and floor of the room with a chemical such as 50 pétcent'Malathion
in either emulsion or wettable powder;form;.~Ask*y0ur'Agricultural
Extension Service staff about which chemicals.to:use for this ang

how to use them to protect your storagequea;

This program has been brought to you by the Barani: Agricultural
Development Proiect which is interested in helping ‘you increase’
your crop yields.
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'PEST MANAGEMENT FOR MAIZE

Maize yields in the barani areas of Northwest Frontier, and the
Punjab would be much higher if it were not for the. losses caused
by pests such as insects and diseases.‘ Rashid Anwar, maize o
researcher with the Pakistan Agricultural Research Council, says
that some of these ]osses can be prevented if farmers would ‘use
insecticides and seed treatment in their maize program.

Because of losses from insects and diseases, Pakistan farmers
frequently ‘become discouraged with their maize crops and cut down
their acreage of it or stop growing it altogether. This is o
unfortunate because maize is an easy crop to grow and produces a
large amount of food for humans and for animals if the crop is.
raised properly.

i

Rashid Anwar says that from 20 to 35 percent of the maize crop
i1s damaged each year by insects and disease. Much of this damage
is done by the maize stem borer. Several insecticides are now
avajlable which will effectively contro] the stem borer.\ These
include: Furadan-3G, Ekalux-SG, Diazanon-lOG, Lebaycide-SG, and
Seven-20G. '

If you use Furadan-3G, you should apply 30 pounds per acre or
27 kilograms per hectare. If you use Lebaycide-SG you should apply
40 pounds per acre or 36 kilograms per hectare. With any of the
other three insecticides, you may ‘use 20 pounds per ‘acre or 18
kilograms per hectare. Any of the five insecticides just mentioned
; will control the stem borer: 1f they ‘are properly applied Choose
the chemical that is easiest and cheapest for you to get. Your;
Agricultural Extension Service staff can help you find suitable‘
insecticides and tell you how to use them.
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" When using these chemicals on maize, you should put on half of
the dose with the geed at éowingﬂiiﬁé.ftfben, put haltqu;the ,
remaining portion in the whorls of the plants when the maize is
about 8 to 10 inches (20 to 25 ceptiﬁeﬁer?)_h&gh1; TﬁfgfQillwpe
about 15 to 20 days after sowing the(méizé.,~Thg,whbfij§fi£h§;blant
is the top part where the leaQés bégin to branéﬁlofgvf;bﬁkﬁhg;hain
stem of the plant. This is the place where théws;éh bb;§;YQ{il
start its work of désﬁ}éying‘éhé;plgnt, ‘The plant @;1i?p§%a¢”ghe
five to six leaf stage when you should Put the insecticide on it.

t
?

‘After 10 to 15 more days, apply thé'balancé‘qf;thé éhg@;gql;
Yyou have allocated for the,maize.“Tﬁisshquldbglsodpé\ppt?ihgthe‘
whorls of the plants. The applications ofyinéeéﬁ;dideﬁgq}ghé;maize
Plants can be done easily by handvﬁithza small_ﬁétal gqnéa£9g;j

which has small holes punched in its top.

Do not wait untii you see the 'stem borer damqgewbgfgpg”you
begin using the granules of chemical to contrgl;the;bo;ggggﬁzrgp
should use the chemical at proper intervals befé;é;ghYéﬁéﬁagé{;s
evident. The chemicals may beyavailable,ib;grapu;ag,oergydgp_

form. Granular form is more commohly used.

Diseases are generally not as serious in raising maize and do
not do as much damage as insect pests. However, seed rot and
seedling blight may be severe in thg=c61q>mggptainous,areas. These
fungal and seed-borne diseasesfcéane/controlled,by treating. the
seed with Arasan or Ceresan befo:e'planting._,Yqu-can use ‘a barrel
treater or you can mix the,fungiqide;wi;h the seed with a small '
)*éﬁoygi on a clean placé on the floor df,axstorage«room.g,The;eﬁmay

g i

be a barrel sgéd”tregterMip&gou;ﬁyi;lage.y.XOQr Agricultural. ...

E:Eéﬁgjdn séqﬁi¢etstq§§,ggp}hglpuyoulfind‘adtreater and show, you

1 el W

how to use it.
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. If past expe:ienéegiddicgﬁesfthaf”?éu]mEYAghfféf”i°5§ from one
of the maize diseases, you' should not fail to use a fungicide on the
seed before Planting. while treating ‘the seed to cdﬁtrol disease,
you could also use Furadan 3WP, which will reduce damage from the
maize stem borer. This is a8 new. chemical and may not be available
everywhere. 1Its advantage is that y0u‘can”mix»it'with:the‘seed at
the time that you are mixing the disease controliiﬁgifﬁﬁéicfﬁef
with the seed,

None of the chemical treatments for insects*éhd'diéease will
be effective if you don't follow good cﬁlturalﬁp;aCtices'ih other
ways with your maize crop. For example, you sbould&blant your
maize in rows (lines) 30 inches or 75 Ccentimeters apart so you can
cultivate it easily and keep the weeds out, Keeping the weeds out
will assure more healthy maize Plants that are better able to
withstand attacks of insects and disease. Aléo, keeping the‘top
soil loose provides better aeration in the soi) ang prevents excess
evaporation of moisture which the plants need. The application of
insecticide granules is much easier when the maize iS“§1§n£e63In'
rows.

The date of Planting your maize affects the amopn§ of‘damage
done by the stem borer. 1f chemical control is not practical for
you, or for some other reason cannot be done, you can minimize the
amount of damage likely to be done by the borer by{plantingfwhen
the number of borers is low. You can determine theibeEt‘time;f¢r
Planting by noting what time in the season the borefs a:e'feQ§St
in number and delaying Planting until that time;f4 |

After harvesting your maize crop, all of;ﬁﬁéfsgﬁpblé‘énd'
remaining stalks should be burned or ploughé&f@ééﬁiifﬁhder the
‘ground. If the stubble is not burned, beféuté%€§'bury it deeply
because the borer hibernates in the stubbléfahd7éomes back again
to attack the crop in the next season.



58
Maize Number 3

Page 4

~ You shou1d do the. first ploughing just after the maize is
harvested This not only buries the insects but also gets your
ground ready to plant .your., next crop.

This program has been brought to you by the Barani Agricultural
Development Project which is interested in: helping you - increase
your crop yields.
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-+ FERTILIZING MAIZE

éihce maize requires much nitrogen and phsophorous as ‘it is
Agrowing, you will fingd it profitable't0<app1y-fertilizer containing
these elements, fThis is the advice of Muhammag Chatha, Maize
Coordinator with the Pakistan Agricultural Research Council in
Islamabad. Experiments conducted at the Millet and Maize Research
Institute in Peshawar indicate a general deficiency of nitrogen in
most barani area soils. Their research also indicates that-
Phosphorous is lacking in some barani soils.

Farmyard manure is a good fertilizer for maize but usually is
not available in sufficient quantities for most farmers to ‘use ‘on
maize. If you do use farmyard manure, it should be supplemented
.with chemical fertilizers. '

Fertilizers that are readily available in barani areas are
urea, with a formula of 46~0-0, which contains nitrogen only; and
DAP, with a formula of 18-46-0, which contains some nitrogen but a
larger quantity of pPhosphorous. The three figures in a fertilizer
formula mean the percent of active ingredients -- nitrogen,
phosphorous, ang pPotassium -~ in that order,

Other fertilizers on the market in Pakistan are: nitrophos’
ammonium nitrate, ammonium sulphate, superphosphate, and triple
superphosphate. These fertilizers are all equally effectivejto
use on maize if you calculate the required dose on a nhttienﬁip_:-;-«zyj
basis. Some of these fertilizefsmai,not,bg;available,atﬁaigto%éﬁ
near you but you should be éble_toAfinﬁfgt least .one.of them::
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You can calculate the:amount: of fertilizer youfnqedffqrﬂéhe
recommended dose by using a slide rule calculator g&ai1551§ from
the Barani Agricultural Development offices in?Peshéwé:;qnéf’ﬁ
Rawalpindi. vYour Agricultural”Extgnsion’Ser$ié¢ﬂéﬁéfgfﬂ;$fﬁh§8e

slide rule calculators ang will show you héwftdlﬁ§é Eﬁem;

MERESCR S
v

As a general rule, the Pakistan Agricultural kéﬁeéréﬁicduqqil
recommends a 40-20-0 fertilizer for‘the‘dfyiﬁéféhffareaéxénéﬁ‘ﬂ
fertilizer with the formula 60-30-0 for the béfahi éreaé,ﬁithﬁmore
moisture. For the dry barani areas, this meansll/2;bagkof‘DA3_and
3/4 bag of urea Per acre. On the barani aréas with more moiséure,
you would need 3/4 bag of DAP and 1 bag of urea per acre. To find
the amounts of fertilizer needed per hectare, multiply these
amounts by 2-1/2, “

These recommendations are made assuming that you sow an
improved variety of maize and that you follow good cultural“
practices. fThese cultural practices include good‘seedbed:v”‘
Preparation, insect and disease control, good cultiVaEiob}f_
thinning, line sowing, and proper seeding rate. |

If farmyard manure is available, use it at the §atg;§§iib;ﬁ§E
15 donkey loads per acre. You should suppleﬁénf it; haﬁeﬁéf:MSQ'
adding 3/4 bag of DAP, because the farmyard manure is deficient in
some of the plant food elements. “ ‘ i

In barani areas, you should apply all}of_theiniffdégh_anq:
phosphate fertilizers you plan to use on YOueraiée‘érbp ju5t$
before seeding. Broadcast thé'fertiliier'Oh‘the soil and
immediately mix it well ihto'fﬁeTSOii”by}ploughing as you are
Preparing the seedbed. The nitrogen applied just.before p;ahtingv
time tends to stimulate weed growth if the rains happen to be

heavy. Because of this, you must do a good job of weed control.
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Side dressing of maize .in ghgg§§y1andﬁq:eas is gehéréllyAnot
recommended unless you can time the application with rﬁins; If
you do side dress the maize in anticipation of rain}*itfiéfbettef
to use calcium ammonium nitrate (CaN) or any of the other7ni£:ogen
fertilizers rather than urea. 1In case rains do fall, all of the
nitrate fertilizers except urea will work equally well, ' If the.
rainfall is light and not sufficient to wash the fertilizerdipto
the soil immediately, less nitrogen is lost into the atmosphere
than when you use urea.

Although it is recommended that all fertilizer be applied
before Planting maize in the barani areas, if You have an excellent
stand and an above average amount of rainfall, then it will be
profitable for you to use a side dressing of fertilizer.

The recommended varieties of maize will respond best to the
use of fertilizer, If You plant these varieties, and follow good
management practices, You will maximize the yields and get the
best return of profit from the money "mu invest in fertilizer.
Your Agricultural Extension Service staff can recommend varieties
and management Practices that will help you do this,

This program has been brought to you by the Barani.Aéricultural
Development Project which is interestegd in helping you increase: -
your crop yields. o
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KILL:RODENTS THAT DAMAGE 'GRAIN

. Rats .and other ‘rodents cause damage'tokthouéﬁﬁé§%afqbﬁghéi§
of wheat -and other grains in Pakistan each yééff’éﬁédrﬁiﬁbfﬁ&lff
William R. Smythe, Vertebrate Pest Contrbl‘bffiééfsfbr‘££E ?p§§*‘
and Agriculture Organization of the United Héti%ﬁ;ﬂ ‘This is a
serious loss at a time when farmers are béiﬂ§ hf§ed to‘proqﬁCé
more wheat to meet the country's food needé. S R

These rodents eat the standing wheat as well as the stored
grain. 1In addition to the wheat that these rodents eat, they“A,
also spoil many bushels of it so the wheat is not fit fér‘humaﬁé”
or animals to eat. Rats and mice also spread food poiéoniﬁq aﬁa&
diseases such as Leptospirosis which affects the liver oftﬁﬁméns;

In the barani areas of Pakistan, the three field rodents
that do most damage to crops are the sand rat (Meriones hurrianae),
the Indian gerbil (Tatra indica), and the mole rat (Nesokié indi?a).
il three rats dig burrows and live in the soil. They all“één‘béi
controlled if proper methods are used. ”

Rats reproduce rapidly when food is plentiful andkg;oyipg
conditions for crops are good. These rodents have fbpd'énafﬁéstg”

preferences similar to those of man and therefore, Ii§e”ih:
cultivated fields near settled areas where there are many people.

Mr. Smythe says that timing of control efforts is very.
important if you want to get good control at a réasonable cos;.
Working together with others in a village is necesSary'becau;e y
if some people don't kill the rats, those rats that continue ‘to
live will reproduce and come bgék.tqyop:‘h§§$e¢ahd'fieldS;Tgﬂﬁdi
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if many people coopérate,_the“cost of_mixipg.ratjkillithbait :
will be less than if each farmer mixes it himself.. . However, a
farmer working alone and using the correct methods can protect.
his own crops if he has to do it,

' The best time to strike at the rats isaﬁhen;they are fewest
in number. This is shortly after the crop is planted. 1In the
case of wheat, the months of December and January in the barani
areas of Pakistan would be a good time to kill them,

When the crop is small, you should inspect your fields and
nearby areas for rat burrows and other signs of rat activity.
Look at waste areas within 100 meters of your fields because rats
travel long distances to feed on your crops.

Within this area in your fields and field edges, fill in and
smooth over all rat holes you find. Be sure to look-'under and
around shrubs, bushes, and grass clumps as well as rdadsides.
Then wait two days and recheck the burrows you filled in. all
newly opened holes indicate that a rat is present.

At that time, place a Piece of bait well into the hole. wWait
two to four days and again cover up the holes. If no new holes
appear after two more days, you probably have killed all the rats,
If you do find some new holes, rebait the opened holes. These
steps should kill 90 percent of your rats if you use the proper
bait. '

Removing your crop as soon as you can and storing it in. .

rat-proof containers will help you control rats because it reduces
their food supply.

turdl Extension Service will
“how to make bait to kill
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rats. This radio station’ w111 “have anothéx7prq9§§pféﬁcngtélling
you how to mix the balt, also.

This program has been brought to you by the Barani
Agricultural Development Progect whlch is 1nterested in helplng
You-increase ‘your crop ylelds '
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MAKING BAIT TO KILL RODENTS

Since rats and other rodents damage many bushels of graln .
in Pakistan, you will want to have poison bait on- hand to kill
them. Mr. William R. Smythe, Vertebrate Pest Control Officer in
the Food and Agriculture. Organization of the- Unlted Natlons, says
that using poison bait is the best method of keeplng rat populatlon
to a minimum.

However, additional methods of control, such as keeplng |
premises clean and having grain stored safely away from rats,
should also be used, according to Mr. Smythe. o

There are two poisons commonly used for mixing baits for
rodents in the barani areas. 3Zinc phosphide is a quick actlng,
but dangerous poison. The other common poison is "Racumln" o
which is slower acting and relatlvely safe to handle and use.
Rats may become shy of zinc phosphide after a time, but they
seldom become shy of "Racumin".

Using gas to kill rats 1n the barani areas is not very
effective because of dry porous soils. Unless the soil is damp
and packed tightly, the gas, w1ll escape into the so0il instead of
killing rats.

Zinc phosphide can be made into - -small ‘cakes:about the size’
Qf a five paisa coin.

To make the'rat‘cake'bait vflrst select ‘a grain’that- is
comnon in;your area;-=- wheat : 1n the;baranr areas, for ‘example.
The graln should .be clean\and free from musty odors and insects.
'Grains,‘suchias wheat and:;alze should be ‘crushed before mixing
with the. zlnc phosphide po;senﬁ ccordlng to Mr. sSmythe of F.a.0.
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To make one batch of rat poison, You will need two and
one-half kilograms of flour (Atta), two and one-half kilograms
of crushed wheat or maizé, ébdﬁt a cupful of cooking o0il, and
100 grams of zinc phosphide. You will also need enough water to
make a stiff dough. ' “ ' '

Using a clean container, mix the flour ang crushéd“gréih
and then add the zinc phosphide. Mix until it is'all a uniform '
color. Then add the cooking oil and mix it well, After this,
slowly add the water ang mix until a stiff batter is formed.
Place the mixture on a flat surface and roll it into a SheEE‘
about 1/3 inch or one centimeter thick. Then cut it into'small’ "
Pieces about the size of a five paisa coin. R

Mr. Smythe says to let the mixture dry in the shade with
good air circulation for two or three days and then store the
Pieces of bait in a pPlastic bag which You keep in a c001)9&f§
Place. The bait is noyw ready for you to use.

Since- this poison is dangerous to humans, be sure to wash’
your hands and alil equipment you have used as soon as you have
finished mixing, or after using the bait,

"Racumin" bait costs about Rs. 3.5 per kilo compared to
Rs. 3 for the zinc Phosphide. 1If You want to use "Racumin" bait,
You must begin with clean crushed wheat or maize as with zinc
phosphide. First, place 19,parts‘by:weightwof the grain in a
clean container for mixing. add just enough cooking o0il to
lightly coat the grain. when the two are mixed, continue stirring
and’slowly add one part by weight of the "Racumin" mastermix”
which is a light blue powder. Mix this?until'theTgrain“isﬁ‘
evenly coated. The bait is now ready for use. ‘For ease of -
dist;ipqtipng_you,cah:seal 100 grams,offthe~ﬁRa¢umin"vbait iﬁﬁ
small plastic bags for use in the field,
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The Vertebrate Pest Control Centre in Karachi is a research
laboratory devoted to finding the_Bestimethodsbof controlling
the vertebrate pests in Pakistéﬁ'Sﬁch as f&fé;ﬂbirds, wild boar,
and porcupines. Control methods have been or are being developed
for some of these pests. Information about these control methods
is being given to those concerned through publications and field
training programs. ‘

The Control Centre is jointly sponsored by the. Pakistan:
Agricultural Research Council and the Food and Agriculture:
Organization under the direction of the United Nations Development
Program in Pakistan.

This program has been broﬁght to you by the Barani
Agricultural Development Project which is interestedginuhelping
you increase your crop yields.
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RADIO SCRIPT

'DON'T LET BIRDS EAT YOUR éRAfﬁf'

- Birds cause an annual loss of more than 300 000 tons of
‘grain and other cereal crops in Paklstan,‘accordlng to. Abdul
Aziz Khan of the Vertebrate Pest Control’ Centre 1n Karachl.:y
More than half of this loss is caused by the common house:
sparrow which eats or destroys 170 000 tons of graln each
year. Aziz Khan says that much of thls loss could be .
prevented if farmers would use’ proper control measures.n

Although the house sparrow is the worst offender 1n
destroying crops, the migrant sparrow, common weaver, rose-
ringed parakeet, red vented bulbul, and others also cause
considerable damage.

The house sparrow is a resident bird about six inches
in length. These birds are widespread in agricultural and
other rural areas of Pakistan. The crown, rump, and tail
coverts are grey. Its ear coverts are white. The throat
and breast of the male bird has a black patch. Females have
underparts of grey-brown with black streaks on the back.
The females do not have a black patch on the throat or breast.

Breeding takes place throughout the year but is partlcularly
heavy from February to July. The house sparrows are llkely to
raise two or three broods each year.

The house sparrow is a serious pest of standlng ‘wheat
durlng the grain formation stage from February to Aprll or
May, dependlng on the varlety and the- date of rlpenlng.

Damage is quite heavy and is locallzed around the edges of the
flelds which are close to roostlng trees of the birds. The
blrds feed 1nterm1ttently throughout the day And tend to move
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in small flocks. They eat the grain by perching on the
standing wheat ears or heads and removing the entire kernel

of grain. They leave the bracts untouched. You can recognize
damage done by the birds because of the bracts they leave.
Insects will cut the bracts level with the grain.

. Sparrow damage occurs over a period of about“fivé"fb
seven weeks during the ripening stage of the standing wheat.
The birds start feeding as soon as the milk stage ofkfhejgrain
'is reached. The Sparrows seem to prefer full-siZédfmilky ‘
‘kernels with doughy contents. As the ears or heads reach
maturity, the birds move from the edges of the field 'in '
toward the center. ‘

House sparrows build their nests in holes in-mud ﬁglls
and between roof beams in thatches and other buildings in the
countryside. The problem of controlling sparrows is diffichit
because of the large acreage of wheat raised and ‘availability
of water and roosting trees. Difficulty of'qontrdliis\i“ﬁ
increased also by the large number of villages scatteredfover
the country which provide ideal living conditions for. -
scattered resident populations of this bird pest.

If you are to control birds successfully, there are: ‘
certain facts you must know about them. You must:-know:what
birds are doing the damage and what theirwfeeding,*bfeeﬁiﬁg,
and roosting habits are. You should know which:cropS‘théyiﬂ'
attack and at what stage of crop development the damage:
occurs. 1Is the damage to the crops localized or is it
widespread? You should know what percent of‘lossftoithe.crops
the birds are causing. Your survey should tell yddﬁwhiéhﬁiéf
the season that the birds do most of théir;damage;ﬁ:tdu}wili
also want to consider the relative costs of various COntféij7
methods and the practicabilitykpf]applyingydifferent’Cbntrbi

techniques.
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«y. hfter you have determined some of these facts about the
.. bird damage, there are three steps which Mr.;Aziz of the Pest
Control Centre Suggests. The first is destruction of nests
and nest contents during the breeding season. Second, he
Suggests live trapping of birds in the fields and villages.
And third, there is the possibility of”dSihg,chemiéal
repellents to control them,: - B

for pPulling out the nests. You can cut the birg population
drastically by this one technique alone.

Live trapping can also pe done by ‘using the'ﬁédified
Australian Crow Trap. Your Agriculfuféi’Exfénsion Service
staff has a plan showing how tO‘méké'thejModified Aﬁstralian
Bird Trap. The trap is made of wood ‘ang is covered with wire
netting. It can be made easily iﬁ»yoﬁi’?iil&gé.

House sparrows can be trapped by ﬁsihg a mist‘pgt in
their roosting areas. The mist ﬁéiévafefhadé“of a Ve;y'Jm
fine terylene or nylon material “and Hﬁﬁé béfwééﬁ tyd“péléé.
Your Extension Service can ‘help yo&‘hékéﬁé.ﬁiéftnef;'and\w
they will have a fact sheet that will*téilf§6ufﬁgw to use’
chemicals to cut down the bird ﬁQpﬁl&ffoﬂff o

. This program\has*béeﬁ“broughfifs;§Oh;b?fthéiBéféHiﬁ

. Dy o o Sy G TRR O LR S TR, Rt s R DU N
gAgricultural.DevelopmentﬁgrOJect“whlchflsgznterestedwzn‘help{ng

You .increase your crop yields, *
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RADIO SCRIPT

RILLING BIRDS THAT EAT YOUR GRAIN

Trapping the common house 8Parrow is an effective way to reduce
the damage they do to wheat raised by Pakistanlfarmers,=aCCOrding
to Abdul Aziz Khan of the Vertebrate Pest Control Centre in =t
Karachi. vYou cah,trap the sparrows in a Modified Australian Crow
- Trap or with a mist net. Both of these traps can be made easily
in your village, says Aziz Khan. He says that there are also -
chemical repellents and killers available for you to use. Your
Agricultural Extension Service. staff will have complete information
on these materials and techniques~anducan help you make and use
them.

The crow trap, originally made.and used in Australia, has been
modified to use in Pakistan for trapping house sparrows. It is
made with a wooden frame which is -covered with 1/2 by 2 inch wire
mesh. Food and a few live Sparrows ‘are put in the bottom of the
trap to attract the sparrows which fly in the top of the trap.
Once inside the trap, the Sparrows-are unable to get out."YOU“may
catch up to 100 sparrows a day in one of these traps if it ig =
Placed in a strategic location. ‘ [ S [ ‘

Two traps per village ang one trap per field of fifteen acres
.would be a good number to start with, You should relocate the
traps periodically to the Places where most of thé'damage to the
grain is occurring. It is importantrthatﬁyou'have food and water
and some decoy birds in the traps to ‘attract the sparrows. You
should check the trap every day and release the beneficial birds
that may have been‘caught. And, of course, remove the birds that
you plan to destroy. Some people eat the birds that are caught in
the traps. Although the birds are small, some people say theyfaren
delicious food.. ' B
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Much of the: damage to- wheat is done by birds in March, April,
and May, so the traps should be in place by the beginning of . March
if they are to be effective at the start of the season.;f<

- House sparrows may ‘also be caught with mist nets which are
made of very fine terylene or nylon netting hung vertically Vy
between two poles: placed in the roosting areas of the birds.: The
birds fly into the almost invisible net and get trapped in the
pockets of loose netting. which hang below the shelf strings that
hold the netting in place. The shelf strings stretched between
the posts must be kept tight. Usually there should be four
shelves or strings between the posts.:

To catch house sparrows and similar sized birds, you should
use 4 mesh net with holes about 1-1/4 or 1-1/2 inches in size.

The mist nets can be anywhere from 10 to 20 meters in 1ength
and about 3 meters high. If the nets are too tall, they may be
too obvious to the birds which will then avoid the nets. The poles
at the end should be of bamboo or light metal so they are easy to
move from place to place. Both end poles should be supported by
guy wires or ropes so the poles will be firm and’ hold the net
tight. Horizontal strings must be kept tight but the vertical
ones can be loose.

Place the bottom of the net about 10 inches above the" ground

The strings above the bottom are evenly ‘spaced. *Their“exact °
.position can.be determined. by iwatching: the ‘birds" behav1or from a
distance and adjusting the .strings: accordingly.
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Removing birds from the net may be a bit difficult unti“:you
have had some practice doing it. The birds must be’ taken out from
the same side of the net from which they entered. ‘The mist nets
can easily be dismantled and moved to another location if you find
that the birds tend to congregate in a different part of the field

Your Agricultural Extension Service staff has plans for making ‘
mist nets and can help you choose a location to use them.

Chemicals that may. be used to control birds include repellents,
contact aV1c1des, and porson baits. Among thereoellents are "
Methiocarb and Mesural, which affect the birds' digestive systems‘
and discourage them from going near the crops which are treated

Contact av1cides, which actually ki11 the birds, are directly
applied to the birds in their roosting or: nesting places.; Queletoxg
is one contact av1c1de which is often used to kill birds.; ;

Poison baits, such as Tergitol, can be used near the roosting
or nesting area but must be handled carefully because other animalsm‘
that are beneficial may eat them.

Your Agricultural Extension Service staff can give you advice .
on what chemicals to use and how to use them for effective control
of birds. They will have fact sheets with information on building

traps and on using chemlcals.

This program has been brought to: you by the Barani Agriculturalr
Development Project which is interested in helpiﬂg ‘you increase
your crop yields.:
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PROGRESS RECORD REPORT
OF PRINTED MATERIALS

_ Progress reports on the following two pages .. show »the .. steps
that were taken in sequence to produce the print '““'terials. A
number of fact sheets and posters were in process ats, ny given
time but the same pattern of production was" followed 'for' all in‘
getting them ‘through the final stage .of- printing.

Delay in any one of the steps, such as.. translation or calli-
graphy, meant that the whole process was held up unt{l that step
was completed : Many people, with ‘expertise sdn different fields
were’ 1nvolved 1n the total process.~ These included author,'artist,
translator, 1nterpreter (for 1nterv1ewing farmers), calligraphe
photographer, printer, proofreader,\ and editor- coordinator,,iwho
gave overall’ superv151on.

Pages D- 2 and D-3 suggest how _the,. talents of.. .the . various people
involved were organized on a sequent1a1 basis and how the day—to-v
day progress of the work was monitored and recorded.
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" FACT SHEETS IN URDU

‘,‘\‘1

Wheat

Wheat Fact Sheets (completed by April 15)

Wheat No. 1. Plant Geod Wheat Seed

Wheat No. 2. Treat Seed With a Fungicide

Wheat No. 3. "Prepare a Good'Seedbedzﬂ

Wheat No. 4. Planting Wheat Properly

Wheat No. 5. Control the Weeds in Your Wheat

Wheat No.” 6. Controlling Diseases in Wheat

‘Wheatho}*v7. 'Using Fertilizers for Wheat

Wheat;No;mRS} Test Your Seed for GerninatiOn

Wheat’ﬁo;viot Harvest and Thresh Wheat Properlym
No. 11. Store Your Wheat Well ‘

Groundnut Fact Sheets (completed by April-lS{

Groundnuts No.
Groundnuts No.

Groundnuts No.g
Groundnuts No.

Croundnuts No.

Ul o Wy
*

. Choosing and Measuring Land for Groundnuts;
Choosing and Treating Groundnut Seed ”
Preparing the: Soil for Groundnuts

Fertilizing and Sow1ng Groundnuts &
Cultivating, Harvesting and Storing Groundnuts

RodentSéand Ri
Rodents and B1
Rodents and Bl
Rodents and Bi
Rodents and Bl

rdsvFact;SHeetSQKcompieted by ApriimiS)fg

rds No. 1.

rds No. 2.

rdsiNo;f3tf
.4

rds:No."

;Maize No.~lu§
,Maize No. ifé
Maize No¢j§;?
lMaize No,tAi;

‘Maize Fact Sheetsf(to'be:

: 6

3Kill Rodents that. Damage Grain

eiMaking Bait to ControliRodents
fDon't Let Birds Eat Yw‘
.“'Killing Birds That Eat Your Grain:

r Graln;j

copleted by or atter Apeil15)

‘Selecting Maize Seed

Maize Cultivation o

‘Pest Management for Maize

Fertilizing Maize
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POSTERS IN URDU

Rodents and Birds.Posters“(oompleted‘by April?l§)

Rodents and Birds No.‘l,
Rodents and Birds No. 2,

Rodents and Birds-No. 3. Don't Let Birds Eat Your Grain
Rodents and Birds No. 4. Killing Birds That Eat’ Your Grain

Groundnut Posters (completed bﬁﬁApriI IS)

Groundnuts No.
Groundnuts No.
Groundnuts No.
Groundnuts No.
Groundnuts WNo.

Wheat Posters

Wheat No. 1
Wheat No. 2
Wheat No. 3
Wheat No. 4.
5
6

Wheat No.
Wheat No.
Wheat No. 7.
Wheat No.:- 9,
Wheat No."10.:

Wheat;No;ﬁllz"

‘Maize Posters:

Maize No. 1.
Maize No. 2.
Maize No. 3.
Maize No. 4.

1. Choosing and Measuring Land:for Groundnuts
2;JsCho051ng and Treating Groundnut Seed

3. Preparing ‘the Soil for Groundnuts

4. Fertilizing and Sowing Groundnuts v
S:A'Pultivating, Harvesting ang.: Storing Groundnuts

(to be completed,by‘or after;April’lsy

Plant Good Wheat Seed
TreatrSeed With?a~Fungicide
Prepare ‘a Good Seedbed

Planting Wheat Properly |
Control the Weeds in Your Wheat
Controlling Diseases in Wheat
UsinngertiIizers for*Wheatinfﬂ

- Test Your -Seed for. Germination'

Harvest and’ Thresh Wheat Properly
“Store Your Wheat Welr

Xtd{be?cbnpietédfby*orééfterﬁnbﬁilgigx

fseleoting”Maize Seedf
"tMaize Cultivation

Pest Management for Maize

v]Fertili7ing Maize
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"ACT SHEETS IN ENGLISH

Wheat Fact Sheets (to be completed by or after April 15)

wheat Noy w1y .
" Wheat No. ' 2;.
Wheat No. :3:
Wheat No. 4.
Wheat No. 5.
Wheat No. 6
Wheat No., 7
Wheat No. 9
Wheat No..10.
Wheatfﬁo} 11..-

Groundnut'Factw

Plant Good Wheat Seed

Treat Seed ‘With.a Fungicide
Prepaie a Good Seedbed

Planting Wheat; ‘Properly .

Control the Weeds in Your Wheat
Controlling Diseases in Wheatl
Using Fertilizers for Wheat
Test:Your Seed for . Germination
‘Harvest and ‘Thresh: Wheat Properlyﬂ
Store Your Wheat Well: |

Sheets.(to,begconpietéaiby,dgﬂgfteroApgiiais):

Groundnuts No.
Groundnuts No.
Groundnuts No.
Groundnuts No.
Groundnuts No.

I“ChooSing and Measuring Land for Groundnuts
ChOOSlng and Treating Groundnut Seed
Preparing the Soil for Groundnuts
FertiliZing ‘and Sowing Groundnuts : ,
Cultivating, ‘Harvesting and Storing Groundnuts

Ul o Wy
*

Rodents and Bi

Rodents and Bi
Rodents and Bi
Rodents and Bi
Rodents;and Bi

rds Fact Sheets. (to be completed by'orfaftertAprilrIS)
rds No. 1. Kill: Rodents that'Damage Grain'

rds No. 2.;,Making Bait ‘to Control Rodents -

rds No. 3.';Don't Let Birds Bat -Your Grain .-

rds No. 4. Killing Birds That Eat Your. Grain

‘Maize Fact Sheets (to.begcompleted by.or;aﬁter}Apnil¢lﬁﬁp

Maize No. 1.
Maize No. 2,

Maize No. 3.
Maize No. 4.

‘Selecting"Maize Seed:

Maize Pultivation

tPest Management for. Maize
,Fertilizing Maize '
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Rawalpindi
November 7, 1978

TO: ~ Dave Lundberg

USAID, Islamabad
FROM: i) Gerald McKay ii) C. J..Miller

E.I. Barani Project S E I Barani Pro:ect
SUBJECT: Conference with Mr. Zimmer-Vorhaus and Andrew Seager,

World Bank, Washington, D.C.

Dr. Clarence Miller and I met with these two gentlemen from the
World Bank for a couple of hours today and “discussed aspects' of
their Punjab Extension Development Project which relate to areas
in common with our Barani Project.

Seager is most concerned about starting with their work in the.
four irrigated districts immediately. He is not as concerned about
the work in the barani areas because he is waiting for AID to
develop as good a package that he can use, particularly in Jhelum
District. For this first year, he is only concerned in Jhelum
with getting the adaptive research farm underway. Since they do
not yet have a site located, this is a pressing problem, as these
farms are a key part of their program.

They are holding back on activities involving the barani areas
until they have seen more clearly what we are doing and the results
of our work. When they do get some activities underway in the
barani areas, they will check closely with us to coordinate the
work. They will use whatever we have done that fits into their
program. Materials that they produce will supplement whatever we
might have done. '

They are having difficulty getting approval on a T-V official, be-
cause the one they have available and have nominated only has crop
experience with coffee, and the GOP does not consider this a suf—~
ficient recommendation. Sl

They will appreciate our keeping them informed on what we are
doing. This will include our sending them copies of printed
materials, and information about any other teaching aids ‘'we might
produce. , :

They seem prepared to do an aggressive job of staffing the Exten-
sion Units from the tehsil 1level on up as described in their
Development Project. They want to get programs moving and will
welcome any training packages that might relate to their efforts.

We gave them six or seven booklets on extension methods and the
use of audio visual materials in extension teaching which they
seemed to appreciate. :

They will keep in touch with us when significant developments occur
where we might be involved. ,



