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Alstract

Intensifying crop production is becoming a necessity in the tuee of the ever shrinking per
capita agricultural land. Experiences elsewhere sugueest that loiercropping potato with
sorehum could be a feasible alternative so as to intensify prodecton, and give cash and
food source alicrmalives for subsistence farmers. Three intercrog jroportions {intercropping
full density of potato with 75%., 50%% and 23% of sole crop density of sorghum) were
compared with sole crops of potato and sorghm in a RCB design of four replications for
two years on sites representing sandy clay loam and silt elay black soil. The objective was
to determine compatible proportions of sorghum for intercroppinge with full plast density of
potato. Marketable wber yicld of potato on sandy clay leam soil was not sienificantly
affected by ntercropping but it was significantiy (P<0.01) reduced on silt clay black soil.
Land equivalent rnios that are signifeantly (P<0.03) higher o one on both soil types
pameged Tromn 1,322 00 indicating that sale crops of potito and sorehioom require 32-104%%
more land so as 1w achieve the yield levels obtained from intercrops. As compared 1o silt
clay black soif. higher monctary advantage was recorded on sty clav loam soil because
of the murketable wiber sield depression enused by Tupzal discase Clfelininters i
sofearriy probably associated with hizh soil wmperature on sole evopped potato at matusity.
Intereropping full density ol potato with 50 1o 73% of sole cropdensity of sorehum could
be advantageous in rasing productivity and income on samdy el loam and silt clay black
s0ils inthe lowlands of Shewarobit and similar arcas.

lod rod ol idam

Potato production in the lowlnds of Shewarobit has been linied (unpublished survey
report of SHARC, 20001). This may be due to the Lot o warm temperature that is not
conducive lor the growth and productivity of the temperate crops like potato, However,
introduction of a technology thut would provide shade from scorzhing sun hit mieli help
expansion of potato production so as o wive cash and lood source alernative for
subsistence furmers, It is also becoming a necessity 1o imensily crop production in the fice
of the ever shrinking per capita agriculivral land, To these elfees, intercropping potato
with sorghum has been suzgested as a feasible alliermative. Intercaopping often zives more
vield than sole cropping. because crops grown in association with each other may use
resources more elficiently than sole crops (Andrews and Kas-un, 1976; Willew, 1979).
Batugal er wf (1990) showed that intercropping potato with inaize could be beneficial in
providing partial shade to potalo and reduce both air and soil temperatures and thus fvor
tuber praduction. The experience in our country also tells us thai farmers are wraditionally
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srowilz potato as an intercrop with maize occupying about 11%% of the wable land in
Yilmana Densa wereda of the Amhara Rezion (Tesfaye Abebe. 1998), Intercropping of
potato with sorghum is also believed to mise productivity and reduce risk through stability
of income and vield in the existing vnreliable marketing system faced by Shewarobit
farmers in onjon prodection. However, to barvest such advaniagzes, i1 15 necessary 10
determine compatible proportions of sorghu for intercropping with Tull plunting density
of potato.

Mlaterials aod methods

The experiment on intereropping of potato with sorghum had been conducted on sandy clay
loam soil (36% 0 sand, 20% clay and 24% silt) and oo silt ¢lay black seil (8%« Sand, 30% clay
and 2% silt) in Shewarobit areas for two vears. In 20035 this experiment was conducted
only on one site (Atve) representing sandy clay loam soil hecause of shormige of potato
tubers For seed, To 2006 6t was conducted on the two sites reoresenting two soil types while
in 2007 only on one site representing silty clay black soil in arcas surrounding Shewarobit,
The treatments were sole potato. sole sorghum and three intercrop proportion of potato and
sorclivan (Lo fntercropping of full density of potato with 75%. 30% and 23% of sole crop
density of serchum). These treatimens were laid out in a RCB of four replications at each
site. Crop varieties used in the experiment were Gera, a potato vaciety released in 2005 for
the hizhlmds ol North Shewa, and the local varicty Sevina (in 2003) and the improved
fearhy and steiea resistant) vaciety Sl (in 2000 and 2007y released i 2002 tor sorzhum,
Serinag was replaced because of its lateness in maturity and absence of resistance to striga
infested poor Luds which were more common on sandy clay loam soils. Sowing is done
from L1=16 July swhile the seil was moist at all sites. An inter- and intra-row spacing of
Tacm & Ao respectively, was used for potate as sole and intercrop. Similarly a 73eam x
20cm inter- aad ints-row spacing respectively, is used for sole sorghum. Recommendead
rte of 16371935 ke ha'' of Urea DAP fenilizers was used to tertilize sole and intercropped
potate. AL DAE and half of Urea is applied at sowing while the other hall of Urea was
applicd atter full emerszence of potato at the time of st weoding and hilling, Also the
recominended rate of 50100 kg ha™' of Urca/DAD fentilizer is used for sole cropped
sorghum in such a way that half of Urea and all DAY was applicd at sowing while the other
hall is applied ot the time of st weeding, First and second weeding were done for all plots
ar 20-25 and -15-30 doays after sowing, respectively, Thinning of sorchum plants w the
required level of plant population per hectare for sole and intereropped sorshum was done
when sorghum reached 3-1 lear staze. Each plot had six rows each with dm length, Yields
of potaio and sorghoam were estimated from ihe Barvest of 10 hills e lrom bird and
porcupine dumnge in the contral rows, At harvesiing the potao tubers were separated into
marketable and unmarkeble sizes by expericnced women in potato marketing ot Debre
Birhan. Diseased whbers were also unmarkerable, The major tuber disease identificd was
silver scurl caused by Hoelmintospaorinn selani. As treatinent by soil 1ype interaction was
siznificant foal analyses of sariances were done separmely For each soil tvpe using General
Limear Maodel in which year and treatmems were considered as random and fixed factors,
I'l..'b-'|‘.u..‘l:."li'l-"|:|:.'. Belizznnn ."'.n_‘|‘.|.i'|l'.'l1i|_'|.;'| was done l'r!,.' [Dhenvcian™s |1|_|_|.||_'|p||: Fanae test while ane 5;:|||p||,:

q

—




Proceedings of the thivd Annual Regional Conference on Completed Crup Rescarvch Activities ARARI
2008

t-test was used to test whether land equivalent ratio was dilTerent from unity at 3%
probability level. Net income and monetary advantages were calculated using input and
output farm gate prices of areas around Shewarobit town in July 2008 (Table 1). July 2003
was specitied due 1o the difficulty of getting an average price caused by increasing price at
every month.

Table | Farm gate price of inpuls and outputs of potato and sorghum at Shewarebit as o
July 2008,

Mroducts Preoe ¢d 113 hee 't

DAP fermilurer N 3(’
Ulrea Fortilioct 0.0
Maketable potiato tuber sichl 300
Sorzhun genn vickd %)
Sarghum Stover vicld 023

Results and discussion

Yields of potato and sorghum as affected by imercropping and soil types are presented in
Fable 2. Marketable tuber vield of potato on sandy clay loam soil was not significantly
altected by intercropping but it was signiticantly (P<0.01) reduced on silty clay black soil.
However, all land equivalent ratios. except that of intercropping tull density of potato with
25% of sorghum sole crop density on silty clay black shil vere signilicantly (P<0.01)
higher than | indicating the higher advantage of intercropping on both soil types. The
significant fand cquivalent ratios on both soil types ranged from 1.32-2.04. indicating that
sole crops of potato and sorghum require 32-104% more land so as o achieve the yield
levels obtined from intercropping. Similar results from potato com intercropping in the
semi-arid arcas of Jordan were also reported giving a kind equivalent ratios canging from
1.3-1 1o 2,13 (Sharaiha and Batikhi. 2002).

As compared o silty clay black soil. higher monetary advantage was recorded on sandy
clay loam soil because of the lower marketable tuber vield on sole cropped potato (Table
3). Unmarketable diseased tabers (caused by Helmimosporiun solani) yield was higher and
as the result of which the marketable taber yield was lower in sole cropped potito on sandy
clav loaum soil. For example, on sundy clay loam soil. discased wiber yvield ul 7.987 tone ha”

" of sole potato was signiticantly (P-0.01) higher than 4.537-1.810 wne ha” of teercrops i
2006. Unmarketable discased lul»cr yield was negligible on the silty clay blick soil. the
highest being 0483 tone ha' from sole (.ll)ppcd potato. Tuber discase caused b)
Ifdmnmnpmmm solani is reported 10 be favored by hizh soif emperatare at maturity
(Martin et al. 1994). especially when harvesting is delayed. On siliy clay black soil. soil
cracks were high on sole cropped potato tan on intercrops  arsd hence these soil cracks
exposed more number of wbers to direct sunlight that caused wbers greening due to high
alkaloid content. Tuber disease infestation in sandy clay loam soil. and number of areen
tubers due to soil cracks on silty clay black soil can be reduced by carly harvesting as soon
as potato attained full maturity. Intercropping is proved to be very important in reducing
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the number of green tubers on silty clay black soil and number of diseased tubuers on sandy
clay loam soil when compared 1o sole cropping of potato.

Table 2: Yield of potato & sorehum as afTected by intercropping & soil types: averazed over
wWo Years.

hlarketable iuber (fone ha™') Cirmint vacld (ke ha'")
Treamenis - Siley elaw hlock Hamdy clay luam Silty elay black soul Saoady clay bomm
:“_ul 5\.li| !ll.'l‘il
Sl patater (TINF G 1%) JHIERA 13.5300A
Sl sorahpam [ 1007 5 SUBAGOA ra9a
P b ¢ 75205 127513 157064 SNG82 03 2T AA
DL Rt Y Llig 1G5 0EM O R
Lo+ 2508 1402508 155034 207130 Q.00
Sid. Cowowr o the nissames 2] TR LE2 5 132.1

Table 3. Net income and monetary advantage of potato based intercropping: averaged aver
1w vears.

l-l:[np'[ll,n'l:'. sunleinls Bt dmcone (L ha- 1 * Bl tary sdvantese (8 ba- ) ®
Salty clos black Sty las Sy gl black Sy &Ly Do sail

Sl protatar { TIP3} GBI LA ¥R L

Sl sosreanarm 107 u%) 2ANEIC Ty

I gl s Ti%ud BEIGAA SIHMA RS e ki

[ LA R i SRIGGA A3019A [ Zfis | 273005

[ LN Bl LR ATAIRALL B30 151K

Sud, Ervor ool the s 258060 <1 PtHw

* Herseed v sncrrketulvle proveeter Breber viedd aond saredisniy graer preld

Total net income trom marketable tuber yield of sole cropped potato on both seil types
ranged from 111-240% over that of grain yicld from sole cropped sorghum, indicating that
inroduction of poiato n the sorghum dominated production systems ol the lowlands of
Shewarobit would be by lar advantageous for subsistence farmers as cash and food source
alternatives. IF potato is invtroduced as an infercropping systems with sorzbum, the monetary
advantage could be synercetic. The same is true when stover vield of soeham 15 included
in the estimation of ta2al net income even thoush using stover vield as cash source is a very
rore practice in Lhe area. For example, when stover yield is included for estimation of net
income on sundy clay loam soil, sele cropped sorghum produced abowt 3328 ol the net
income of sole cropped pztato. All intereropping treatments produced about 28 10 7%
more net income over sole cropped potalo: and about 293 to 350%% more net incoime over
sole cropped sorshum.
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On silty clay black soil. when stover vield is included. sele cropped sorghuem produced
about 31%s of the net income of sole cropped potato. Intercropping tull density of potato
with 73%% sorehum was (he only intercropping treatment that produced about 3% e more net
income as opposcd o0 others that produced less than sole cropped potato. As compared 1o
sole cropped sorshum, all imtercropping treatments produced about 60 o 100%4 maore net
income.

Conclusion and recomanend:itions

All intercropping ratios produced LER of significantly (P<=0.01) higher than one on sandy
claw lgam soil while |_:-r1|_\. ELEH of 100%:1* + 73955 & 1007 + 30%5 were siznilicantly
(F=0.001) hicher than one on siliy clay black soil. The signiticant land cquivalent ratios on
both soil tvpes ranged from 1.32-2.00 indicating that sale crops of potate and sorghum
require 32-10:10 mare land so as to achieve the vield levels obtained from inererops, Early
harvesting is important to reduce fungal disease arttack on matured wbers probably initiated
by excessive soil heat, Early harvesting is also importanmt on silty clay black soil so as to
minimize tuber exposition to dieect sun light due 1o soil cracks. The results suggest tha
intercropping of full density ot potio with 30t 753% of sole crop density of sorghum
could be advantageous in raising productivity and mcome on sandy by losn and siliy clay
black swils in the lowlands of Shewarobit and similar arcas like Jeomna and Wonehit
vallevs i srefior season. '
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