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Personal communic.!ion. 1988. P. DeWitt. FAO soils mappind unit. 'ipistry of
Agriculture, Dept. of Agric. Field Services., ©\VT. Bag 003, Gaborcre,
Botswana,

These soiis are gLonerally infertile and la
on the toposequence.

‘king in structvre. particuiarcly higher

Rainfall: The long term average annual ratntall for the ares {1321-1980) ic 473
mm'', The “rainy secson” o-curs from Uctober throueh Anril., Mean geasonal
rainfall {July to July) totals for the ares durire the vears T4R1-H5, 45-R6, 56~
87 and 87-88 were 138, 324, 312 and 74 acted by ATID
Staff, TAD. leperted in ths respective

zm respectively,  tlLata ~al)

ual repocis.)

Ass.utant profezscrs., temporary, Kansas State University. Cept. of
Agronomy and Dept. cf Agricultural £conomics, respect:veiy. Currently assigned
to ATIP, Francistown, Botswana. The views expressed -n this paper are solely
the authors and do rot necessarily represent those of USAID or GOB. Given at
Annual ASA Meeting, Anaheim, California. USA, 27th Nov. - 2na Dec., 1988. To
be published 1n Agronomv Abstracts, 1988.
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Mean cereal grain vrelds | ap TAD prior to 1480 are given helow. A drought
persisted in the between 1951 and 1987,

Al Averawe sorchem vield (1967 79) 264 x2/ha
Ma<izum uannual averave 488 keg/ha
Minteump snnunl average {5 kg/ha

b) Averase millet yield (1967-73, & 791 127 kg/ha
Jasamum anonual averade 271 k&/ha
Minimum ans Ter 44 kg/ha
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(DP and tradicional) vsed n tie PRI SS mas D nagirg.

Each pair of piots (whether 1M or 5M) was Simt with the swad crop on the same
day. BM plots were lim ¥ bon in Sroer PMonlots were o3 v S0m. In sorghum
trinls, vAri=2ty Seduolanse was ovre o 1 oscihal o ziliet trinls, varively Serere
6A ~as sown at 2 kg/ha, nnd For conpen oo i
Blackeve at 25

S IOty W e os0Wn Wwith variety
Ba/ha. (4 Tew mere 9050 S0wn wiih vapiet e s ERa, VX and ROUSCY.
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weighed by regearch

the fare holder, and
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The vield data tor al PaIrs o Diots weore then combined
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produced any measurable grain teeldd f

analvzed w@ithin
L Comparisons wherae nerther plot
ther becauds of droueht or ate planting)
were exciuded rom the anaive:a. fhe wnalvsis was serforaed on an Apple fle
micro comnuter, nsing the | DALSY WEESSTUNAL stzristieal
analysis prograa.

=Test g

Resuits: A print-cut of the fol} avarliable from the authors. A
summary of the data analysis is or G4 Tabie 1.

It can be seen frow Tahle 1 that DP vrovided a si1geificant snd relatively
congistent incresse in Irain vielde gercss y=ars for ali crops.  Une posgiole
Ccause tor the lower percentags increase in nes Zrain vields was that sll of
the cowpea comparisons woere put in under Yarmer ma
severely attacked by ir
farzers vere largely

s ~mﬁnt. The cowpes crop was
the 19nn-87 and 87-38 «essons, and
unable to sprav.  thus vields iy QVneral were fow, and vield
1iffurences nay have been suppressed. Evaidence that DP rould have a large effect
On ~uwpes yields is seen n the single compurison iaplemenicd 1n 1485-¢b.

ect peRts it b

Ploming hes often been regarded ns detrimental (¢ soil structure. and 12aving
plowed areas cupen (withont planting) might be construed sus =ncourasing. soil
2rosion by both wind and watar. Hovever, 1n TAD, conditicns are such thati these
issumptions de not Jioe8sArily apply. Firgt, the rainv seaso 12 usually
preceded by five wmonths of virtvally zero raioafa'dl. During this time it ig
coamon practice for cattle to graze the Crop stover te the point waere the field
surface is viriuwa''v bare by the time the ra'n begina. Second, the local soils

commonly contain ..ry minimal amounts of soil erganic matter, and congeguent ly
have very littls structure. Sorl bulk densities of 1.7 and 1.8 are COMMON .
Hence, particulariv in the beginning of the rainy season, fields are bare and
the scil s compact. These conditinns combine to ciuse considerable runsff{ {roa
the tields, ~it! rhe subsequent loss of potentially useful moisture. Because
of the lack of structure,ploved sotls pav wiso compact auickly again, after a
heavy shower. Under these conaitions. the Llittial plowine mav actual.v gerve

to reduce runoff (and erosion) and fonserye molsture an the tield for later plant
use. The second plowing (at plasting time) mav serve to re-loogen the soi1l and
ass1st pore rapid root growth and seedling establishment. These hypciv-- ‘g are
currently being vvamined in crllaboration with & s01l phyvsicist (Naraine Voraand,
INTSURMIL, Dept. of Agric. Researeh, Pyvt. Raz 0033, taborone, Botswana, )

Doubl» plowing is an easy technelo A
in theo it does not require pure

“aptien for liaited resource farmers to adopt
SN Any inputs or equipment bevond that
already necessarv fcr crop product . in the traditiona! manner. hor o sloeg it
require tYarmers to tearn any new o sk lig, Yt ennld be naefyi for reducing
rainfall run-off, often reditces weed burdens and weeding 1abor requirements ' and
increases vrain yield per hectare.

Double plowing does, however.increage the amocunt of picwing and plowing labor
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Ecoromic analyvsis of the DP option showed 1T would be post beneticial for

iimited resource farmers who owned their own drart urtwals, and taced either a HEFE]
land or weeding labor constraint.
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APPENDIX A

TRIALS INCLUDED IN THE DOUBLE PLOWING ANALYSIS 1983-88.

TRiAL TYPE/a YEAR HEFERENCE/b

L. Steps in Technologv RM 1983-834 ATIP Ann Rep 2
. Steps i1n Technolory RM 1984-85 ATIP A,v Rep 3
3. Dratt Management and

tarly Sprine Ploving HM 1984-85 ATIP Ann kep 3
k. Draft Animal Manavement

and Farly Plowing M 1985-86 ATIP PR FB6-3
b Double Plowing Trial M 1986-87 ATIF PR FB7-5
3. Tillage Systems Trial KM 1936-87 ATIP PR FR7-8
! Double Plowing/Broadcast

Planting Svstems Trial M 1985-86 ATIP PR FB86-2
}. Farmer Groups Technology

Options Testing Trial M 1986-87 ATIP PR FB7-6
[ Technology Uptions legt

with Farmer Groups FM 1987-88 In preparation

a. RM = Hesearcher manaded trials
FM = Farmer managed trials

b. All ATIP reports are assidned numbers, and are avai:able
throuxh ATIPR, Dept. of AZric. Research, Ministry of
Agriculture, Pvt. Bag 6023, Gaborone, Botswana.

‘rior to 1986, full details of all trials were given in the Annual
eports. From 1986 onwards, details of trials were reported in
‘rodress Reports (PR Series) and only summaries were inrluded in
he Annual Reports.

File:M300/4P88.17 -7 - Date: Cecember 9, 1988

S OF AGHQCHLTURE

AGRICULTURAL HESEARCH

{ECHNOLUGY IMPROVEMENT PROJECT
P.O. BOX 10275

FRANMNCISTOWN, BOTSWANA

ATIP FRANCISTOWN PUBLICATIONS ON DOUBLE PLOWING

ATIP. 1984 AllE annual work reyort number 20 ATIP RD 84-1,

ATIP. 1983, ATIP annual repert namber S0 ATIP KD 35-1.

ATIP. 1YB6. ATIP annual report numbar 4. ALLP Ry 86-1.

ATIP, 1987, ATIP annual report number 3. ALLP RD $7-1.

ATIP. 1288, ATIP annual report number 6. AllP KD 88-1.
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. N e e - . Y T TURR [ .
Heinrich, ii., F. worman, 5. Masibara and B orave 1488, draughe, A.lnrxage{rmept
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Heinrich, FoWoriman and 5.0 Masikara, Takse 1027-58 double ploushing syvstems
trials (recearcher mancZed/farmer implemented), ATIP PR OFBE-T.
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