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ABSTRACT

Rwanda is an agriculture based country where crmolyztion is carried out
under rain fed situation with wide range of agrimeltic conditions. Field experiments
were conducted with in-situ soil moisture conseoratechniques in bench terraces and
unterraced field by using maize crop variety Kathanfrom June 2007 to October 2007
by involving three land management practices \vdgas and furrows, compartmental
bunding and control. The study explores the beshriieal option to resolve the
constraints related to water management in rairiéching in Rwanda. Insufficient
rainfall during dry season attracts the need ofewdtarvesting and soil moisture
conservation. The study is based on weekly soilstnge analysis in 90cm soil depth.
Analysis of rainfall and crop water demand indisathat it is inevitable to provide
supplemental irrigation and in-situ moisture cowmagon for successful crop. Bench
terrace increased the average soil moisture come®®cm soil depth by more than 50
per cent than that of unterraced land. Within tleedh terraced field compartmental
bunding increased soil moisture by 18.2 per ceglhdr than plain bed (control) with a
coefficient of variation of 20.6 per cent and ridge furrows increased by 27.8 per cent
with coefficient of variation of 29.3 per cent. $hindicates that in-situ moisture
conservation measures are effective to increasensosture compared to plain bed. It is
also found that mean soil moisture fluctuationhe soil profile is moderately more at
60cm depth compared to 30 cm irrespective of tfpm®poservation techniques.

Performance of ridges & furrows, compartmental bongénd plain land (control)
was evaluated in terms of soil moisture consematidhe study reveals that
Compartmental bunding performed well in both 30ard 80cm soil depths followed by



ridges & furrows because of consistent soil moestas evidenced by less coefficient of
variation. Higher moisture content in these twohteques is due to water barrier to
harvest rainwater. Average soil moisture contentcfampartmental bunding and ridges
& furrows varied between 16 to 17 per cent at ®83bm 60 cm soil depths and 13 per
cent for plain bed (control). In all the three teitfues, actual soil water during the entire
cropping period remains below field capacity posod moisture stress. The maize yield
was very poor in all the techniques because thewsader depleted to 60 per cent and
above from the beginning of the cropping perioceinhg the need for supplementary
irrigation. Plain bed (control) exhibited lowestgdee of fluctuation of deficit water
indicating poorly influenced by rain fall as comedrto ridges & furrows and
compartmental bunding. In terms of efficiency of istiore conservation during the
cropping period, ridges & furrows performed well thvi 85.8% followed by
compartmental bunding with 75.9 per cent in teraioeld. Unterraced field with 15 per
cent slope conserved moisture very poorly with 3edficiency inferring importance of
bench terraces for efficient soil moisture conseova Performance of different in-situ
moisture conservation practices were analyzedrindef available water, deficit water,
crop water and its effect on maize yield was disedsn this paper
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1.0 INTRODUCTION

Rain fed farming in Rwanda is been carried out iorenthan 95%The land
available for cultivation is 52 percent of the totarface area posing land scarcity for
agriculture and need to improve land productivRyesently, less than 3 % of the arable
land is under irrigation and remaining is rain faceka giving low production due to

poorly distributed rainfall.

In Rwanda, almost 90% of the potential soils foriagtural production are
located in hillsides with very steep slopes (Deteqa and Prefol, 1973). Crop cultivation
suffers with land productivity and poor yield dweinsufficient rainfall during dry season
especially in Eastern parts of Rwanda. Therefopplementary irrigation and moisture

conservation techniques must be adopted to fighinay soil moisture deficits so that



land productivity and yield can be increased. Trgect work focuses on performance
evaluation of insitu soil moisture conservationechniques with respect to soil water
storage during maize cultivation under low rain fehdition. At present, farmers are
practicing widely ridges & furrows, plain field fonaize cultivation on bench terraces.
Compartmental bunds and vertical mulching are thercavailable options and the latter
is not suitable for this area because of porousa@luliPerformance of these techniques to
conserve soil moisture and the extent of supporting crop under site specific
environment is not well understood. This informatgrovides basic input for selection
of suitable conservation method and crop planning.

In-situ rain capture systems am@rmally defined as soil and water conservation
(SWC) practices (Gowingt al., 1999). Capturing rainwater where it falls anokisty it
in the root zone is perhaps the most cost-effectieans of increasing water availability
for plants. For example, converting from plowingstab-soiling and ripping in parts of
semi-arid Tanzania led to doubling of yields in dogears (Jonsson, 1996). Harold
(1986) studied water deficits imposed during vetigaand grain filling stages had
similar effects on corn yields. Yield reductionsrfr 2and 4week deficit periods during
vegetative growth were 23 and 46%.Corn is more iseasto water deficit during
pollination.

Dimitrina Soyanoval et al. (2002)studied the structure of the 7th, 8th and 12th
leaf of maize plants grown under conditions of 8@@% and 40% of full moisture
content. Data from anatomical analysis showedttiegradual depletion of soil moisture
does not provoke substantial histological changeslysis of the leave’s ultrastucture
revealed that the water deficit (at 40% of soil stmie content) caused a typical
destruction of thylakoids in the mesophyll chloxgik.

Russell (1978) concluded that an adequate agrona®sgcription of a soil
moisture profile must indicate when, where and mouch water is available in the soill
throughout the growing season. In AustraNsilliams et al (1983) estimated that a
profile moisture store of less than 100 mm hadsa than 30% probability of meeting the
moisture requirement of a sorghum crop, and evé®m2® had only a 70% probability of
meeting the requirement. According to Temgal (2005)in situation where moisture is

the limiting factor, crop yields are expected tohigher on bench terraces. They found



that average moisture retention from sixteen (dpeemental plots varied from 34 to
36% in Tanzania.

One suggestion for identifying suitable moisturesarvation method is to compare
rainfall with crop requirements (Narayana and Rarab®B 1985), giving three
conditions:

* Where precipitation is less than crop requiremeh&g the strategy includes
land treatment to increase run-off onto croppedagrdallowing for water
conservation, and the use of drought- tolerantcmejh suitable management
practices.

*  Where precipitation is equal to crop requiremeinste the strategy is local
conservation of precipitation, maximizing storagéhm the soil profile, and
storage of excess run-off for subsequent use.

* Where precipitation is in excess of crop requiretsieim this case the strategies
are to reduce rainfall erosion, to drain surplus-off and store it for subsequent
use.

There can be wide variations of moisture shortage surplus, both within and
between seasons. A drought year whose total raweisbelow the long-term average
may still include periods of excessive rain anadimg, while a high rainfall season may
include periods of drought. This makes the choi€emethod difficult, because the
desired objective may change from one season tthandn this research the effects of
different in-situ moisture conservation methods swil water are evaluated using

scientific principles.

2.0JUSTIFICATION

The study has been conducted at Rubirizi Terracea known as ISAE Rubirizi
farm.The area is well known for having low rainfelipecially during May to August. In
Rubirizi rainfed farming is practised and rainfalinsufficient to support crop production
consistently. The problem is further aggravateddsy drying of soil by hot weather and
poor water holding capacity of coarse texturedri@esoil. Therefore crop production is
affected due to soil moisture stress especiallyndudry seasons. For improving soll

moisture and crop productivity water conservatioeasures are required and it is



impossible to store water without lining harvestisguctures which is somehow

expensive. So, suitable method of insitu soil mwestconservation has to be decided
based on storage capacity of soil and its seas@mition. If the soil is kept always to

its maximum storage capacity by suitable water eoraion measures during cropping
period, expensive water harvesting structures maly be required. This needs to
understand rain water interception, its disttitn and contribution to different

components of water balancing process. Alsorin&tion on variation of soil moisture

pattern in the soil profile will help us to plaropping pattern.

In most areas of Rwanda land is left fallow becanfs&ilure of timely rainfall
and insufficient rain during dru season. The psgob study will explore the best
technical option to resolve the constraints infednfarming by answering the following
guestions.

1. How best rainfed farming can be supplementedddlymoisture conservation

techniques?

2. How best maize crop utilises available soil wataring different growing
stage?

3. How far are the crop water needs met by rainfall

4. What type of agriculture should be practicetbim rainfall areas?

3.0 OBJECTIVES
In order to support efficient planning of soil retnire management for sustainable
agriculture, the study of effective moisture conaéion techniques in bench terraces at
Rubirizi had been conducted with the following aibijees.
» To monitor soil moisture variation in soil profitiring dry season.
» To evaluate performance of in-situ soil moisturensgrvation techniques
practised by farmers.
* To analyse available water and water deficit duaragpping period.
40METHODOLOGY
4.1 Description of Area
Rubirizi is located at 15km from Kigali city in Kambe sector of Kicukiro
district. It lies at 1 degree 57,245 minute Soutd 80 degree 3,750 minute East in hilly



terrain with altitude ranging from +1433m to +1645hhe research site is in ISAE farm
which is terraced with an extent of 30Ha. Cropgicaled are maize, beans, pineapple
etc. The area has four seasons namely short raason, long rain season, short dry
season and long dry season. The Temperature vhdaeseen 14 and 28°C. The
maximum monthly mean temperature is about 24 t€ 2@3ereas the minimum is about
14 to 18°C. Mean annual rainfall is 1177mm. Rairfeguning is carried out during the

rainy seasons and mostly the land is left fallowrdythe dry seasons.

4.2 Experimental field

The study was conducted in the bench terrace ofnle and unterraced hilly
land at ISAE farm. Experimental plots containingreth treatments of moisture
conservation techniques and four replications Magcefollowing completely randomised
block design on the terrace. Plain bed, Compartioentl, and Ridges & Furrows are the
in-situ soil moisture conservation practices undéndy. In unterraced land four
replications of plain bed was made for study.

Twelve plots were made in terraced land and eashmpéasuring a length of 9m
and width of 3.5m was spaced at 1.5m. Ridges &dwsrbed was made with 20cm
furrow depth and 40cm ridge spacing. Furrow endeevedosed to trap rainwater and
store in the soil medium within the plot by prevegtrunoff. Compartment bund was
made by 20cm high bunds for dividing the plot isig equal parts facilitating in-situ
rainwater harvesting and maintaining soil moistdree plain bed was made in the plot
without forming any barrier to harvest rain waterovision was made to dispose excess
rain water in both compartment bund and ridges &ofws. Sowing of maize seeds was
carried out with spacing of 30cm row to row andm(aant to plant distance. Manuring,

fertilisation and other cultivation operations weerformed following common practice.

4.3. Soil moisture balance

Initial and final soil moisture content for eachripd was recorded in all
experimental plots at 30cm and 60cm soil depthsl®different intervals during the
cropping period. Rainfall and crop water demandrdurespective periods were arrived

from meteorological data. Average soil moistureteahmeasured 24 hours after rainfall



was taken as field capacity of the soil. Any amoohsoil moisture in excess of this
capacity was a surplus and would be a deep pei@olaiss or run-off. Wilting point was
taken from standard value recommended by FAO censgl the soil texture class.
Available soil water and depletion from field capwacre analysed for each type of
moisture conservation technique. Rainfall and peaperation data were taken from
Meteorological station of Kanombe. No supplememtayation was applied during the
study. Format followed for soil moisture balanciagyiven in Table 1.

Table 1 Soil moisture balancing

Period Initial Crop water| Final Field Available
soll Total | demand, | soil capacity| surplus/deficit waterf
moisture| rainfall | cm moisture| (cm) (cm)
(cm) (cm) (cm)

4.3.1 Soil Moistur e content deter mination

Gravimetric method was used for determining thémsoisture content. Moisture
content at 30cm and 60cm depths were noted whetleser was an appreciable change
of moisture content. Available moisture in the effee root zone depth of 90cm for
maize was found out by adding the moisture conérfirst 30cm and the next 60cm
depths. Moisture content on dry weight basis waweded into depth of water using the

following formula.

_PxGaxd
10C
Where, P = Moisture content petaga on dry weight basis
Ga = Apparent specific gravity of gl
D = Depth of the roots zone, cm
dw = Depth of water, cm

Soil sample was taken by the auger and weighed datedy after sampling.
Then it was dried in the hot air oven at 105°CJdrhours. Weighed the oven dried soil
and found difference in weight which is the wateeigit in the soil. Soil moisture

content on dry weight basis was calculated by tfleing formula:



W = Wy x 100
W S
Where, W = moisture content in %
W, = weight of water in soil mass in gms

W = weight of dry soil in gms

4.3.2 Crop water demand (ETc)

The data of weekly pan evaporation was obtaineah ikanombe meteorological
observatory to calculate crop water demand was, usgdther with suitable crop factor
with respect to its variation according to the grmgv stage of maize. Actual

evapotranspiration is calculated using the follagpiormula.

ETc = KpxKcx Epan
Where, ETc = Crop water demand in mm
Kc = Crop factor (sgked depending on growth stage of maize)
Epan = Pan evaporatiomm
Kp = Pan coeffici¢dt8)

4.3.3. Efficiency of moistur e conservation
Performance of moisture conservation techniquguamntified by its efficiency. It
is calculated using the following formula.

_ M ,x100
(M, + R)orS,whichever —is—less

Where, E - efficiency of moisture conservatio
M1 — moisture content at the begigrmf cropping period
M2 — moisture content at the end of cropping pEerio
R - Rainfall received during cropping period
S - Storage capacity of soil
4.4 Statistical analysis
Coefficient of variation and analysis of variatiame the two statistical tools

applied in data analysis and interpretation to supgonclusion.



4.4.1 Coefficient of variation

Coefficient of variation is a relative measuredigpersion between two or more
than two sets of data. In the present study, itdees applied to measure the variability
of soil moisture %, deficit % and available watendar different in-situ moisture
conservation techniques during the cropping petibts calculated using the following
formula.
Coefficient of variation = (Standard deviatibMean) x100

4.4.2 Analysis of variance

Analysis of variance enables us to test for theni@ance of difference between
more than two samples means. In the present sthdyanalysis of variance has been
done for the results obtained on the soil moistaraifferent moisture conservation
techniques. In this analysis two factor analysisl heeen performed using Agres,

statistical software.

5.0RESULTS

Monitoring of soil moisture was conducted in thepesimental fields starting
from 29" June 2007 to G1October, 2007 in the experimental plots. Soil prtips, soil
moisture, rainfall and evapotranspiration were reéed for analysis of soil moisture

balance. The results of the analysis are presamedliscussed below.

5.1 Sail properties

Soil texture, bulk density and organic carbon contee the three soil properties
measured in the experimental field at 30 and 60eptlt. Soil texture analysis had been
carried out in ISAE laboratory by using sieve asmyand hydrometer method.
According to USDA (United States Department of Aghure) triangle method, sandy
clay loam is the soil textural class for both 3@ &@®cm soil depthlt is found that the
average bulk density is 1.2g/cc. Average carbortecinis measured as 0.67%. This

shows that carbon content in the area is very loavieads to poor soil water retention.



5.2 Crop water scarcity

Total rainfall received during each period is preed in Fig 1 with crop water
demand of maize crop. It shows rainfall distribotwith actual crop water requirement
during the cropping period. Fluctuation of rainfaths uniform and moderate from June
to September and maximum in October. Compareddp water requirement rainfall is
less during these periods inferring possibilitysofl moisture deficit. Mean soil moisture
fluctuation follows the rainfall pattern and railifan October gives extra influence on
soil moisture, but still it was below field capacifll of the periods, mean soil moisture
was below field capacity, but during the last tweyipds soil moisture was approaching
the field capacity. Total rainfall received duriegopping period was 235mm and the
total crop water demand was 461mm resulting watarcity of 226mm. In general, it is
inevitable to provide supplemental irrigation angsitu moisture conservation for

successful crop.
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Fig 1 Rainfall and crop water demand
5.3 Mean Soil Moisture
The moisture content measurements had been dontheinlaboratory by
gravimetric method. Mean soil moisture variation8@m and 60cm soil depth, obtained

by variance analysis of the observed data using B&Rre presented below.

5.3.1 Effect of conservation techniques on soil moisture
Soil moisture fluctuation in the effective root zomlepth of 90cm depth for

unterraced field and terraced field with ridges &réws, compartment bund and plain



bed during the cropping period is presented inZigverage soil moisture of 6.8cm was
observed in unterraced field whereas 15.4cm wasreed in the plain bed of terraced
field. This shows that bench terrace increasedatteeage soil moisture content by more
than 50% than that of unterraced land. Within teedh terraced field compartment bund
increased soil moisture by 18.2% higher the plad twith a coefficient of variation of
20.6% and ridges & furrows increased by 27.8% wikfficient of variation of 29.3%.
This indicates that in-situ moisture conservatiopasures are effective to increase soil

moisture compared to plain bed.
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Fig 2 Effect of conservation techniques on rootezsail moisture

5.3.2 Periodic variation of soil moisturein soil profile
Variation of mean soil moisture % at 30cm and 6@=pths in all experimental

plots during cropping period irrespective of tygenmoisture conservation technique is
presented in Fig 3. This shows that soil moisturgation in 60cm and 30cm is very
marginal due to homogeneous soil profile. Apprdeiatifference was found due to
scattered rains in periods from p9 to pl2 periattleLdifference was found during p3
and pl13 due to more rainfall of 6 and 8cm respeltiv Quantity and Pattern of rainfall
influence soil moisture variation in the soil ptefiAnalysis of dispersion by coefficient
of variation indicates that degree of mean soilstwe fluctuation is moderately more at

60cm depth compared to 30cm irrespective of typmakervation technique.
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Fig 3 Variation of moisture in soil profile fromde to October, 2007
5.3.3 Interaction effect of conservation techniques and periods at 30cm
Mean soil moisture data at 30cm obtained by amadythe interaction of water

conservation techniques and cropping period usiggeg, is presented in Fig 4. It shows
that the Ridges and furrows (t3) and compartmemdb({i2) dominates in mean soil
moisture throughout the cropping period comparedhto plain land(tl). This dictates
during rainfall periods, ridges & furrows and comp@nt bund harvest more rainfall
and become dominant in soil moisture at 30cm depth.
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Fig. 4 Interactive effect of conservation techniguel cropping period

Results of dispersion of soil moisture from meangven in Table 2. Among the

conservation techniques, plain land exhibits mduetfiation of soil moisture with



coefficient of variation(Cv) of 31% and the fluctiza is minimum in compartment bund
with Cv of 22%.

Table 2 Statistical parameters of soil moisture%@0am depth

Statistical parameters | Plain land Compartmental bund | Ridges & furrows
min 8.4 10.64 11.12
max 21.22 23.37 25.53
Standard deviation 4.31 3.73 4.74
Average 13.89 16.97 17.24
Cv% 31 22 27.49

5.3.3.1 Analysis of variance

Using the statistical software Agres, two factoalgsis of soil moisture data at
30cm depth for different periods under differenttavaconservation techniques was
performed to decide the best conservation technijughows that water conservation
techniques irrespective of cropping periods hawmniicant variation of mean soll
moisture at 99% confidence level. Interacted effettconservation technique and
cropping period on soil moisture is not significaBased on mean comparison, group A
comprising compartment bund followed by Ridges &dws has the best performance
and Group B comprising plain bed has the poore$tpeance.

5.3.4 Interaction effect of conservation techniques and periods at 60cm

Mean soil moisture data at 60cm obtained by amadythe interaction of water
conservation techniques and cropping period usigigg, is presented in Fig 5. It shows
that the Ridges and furrows dominate in mean soikstare followed by compartment
bund.

Results of dispersion of soil moisture from meangiven in Table 3. Among the
conservation techniques, ridges & furrows and plad exhibited more fluctuation of
soil moisture with coefficient of variation (Cv) @6% and the fluctuation is minimum in

compartment bund with Cv of 22%. Both compartmeunnd and ridges & furrows



showed more mean soil moisture of around 16%. ireg# it can be concluded that both
the ridges & furrows and compartment bund perforiveiter compared to plain bed.
Table 3 Statistical parameters of soil moisture%Qmm depth

Statistical parameters Plain land Compartmentatibun Ridges & furrows
min 9.07 11.78 11.14
max 20.4 23.03 25.23
Standard deviation 3.71 3.70 4.65
Average 14.21 16.27 17.31
Cv% 26.14 22.76 26.88
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Fig. 5 Interactive effect of conservation technigue cropping period

5.3.4.1 Analysis of variance

Using the statistical software Agres, two factoalgsis of soil moisture data at
60cm depth for different periods under differenttavaconservation techniques was
performed to decide the best conservation technitjsbows that the water conservation
techniques irrespective of cropping periods hawmnicant variation of mean soll
moisture at 99% confidence level. Interacted effettconservation technique and
cropping period on soil moisture is not significast the case of 30cm. Based on mean
comparison, Group A comprising of Compartment bioitbwed by Ridges & furrows

has the best performance and Group B comprisinglain bed has the poorest
performance.



5.4 Analysis of soil water dynamics

Data collected on rainfall, pan evaporation, sadisture and field capacity in the
experimental fields during the study period areduseanalyse water balance components
in 90cm soil depth which is the effective root zasfemaize crop. Compartment bund
which is found as the best conservation techniguges & furrows and the poorest
performing plain land are considered for water bedgaanalysis. Results of the analysis
are presented in Fig 6, 7 and Fig 8. Actual soilewand available deficit water in the
soil are the parameters analyzed. Deficit watenffeld capacity has high coefficient of
variation of 42% in ridges & furrows followed by #8in compartment bund indicating

the degree of influence by rain water.
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Fig 6 Variation of soil water in 90cm depth for Bes and Furrows

In all techniques the actual soil water during #méire cropping period remains
below field capacity posing soil moisture stressritiges & furrows and compartment
bund the actual soil water is somehow approachiedfield capacity at the end of the

cropping period due to onset of rain.
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Fig 7 Variation of soil water in 90cm depth for goantment bund
Plain bed exhibits low degree of fluctuation officie water indicating poorly
influenced by rain water as compared to other tegl®s. And also sometime in this
treatment the soil water was below wilting pointatistical parameters of actual soll
water and deficit water from field capacity for diie conservation techniques are

presented in Table 4.

Table 4 Statistical parameters of soil water arfecitievater

Plain bed Compartment bund Ridges & furrows
Actual
soll Deficit Deficit Actual Deficit
Statistical water water| Actual soll water,| soil water water
parameters cm cm | water, cm cm cm cm
Average, cm 1491 16.99 17.8 14.10 19.07 12.83
Standard
deviation, cm 4.( 4.0 3.63 3.63 5.45 5.45
Coefficient  of
variation % 26.78 23.51 20.37 25.71 28.61 42.50
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Fig 8 Variation of soil water in 90cm depth for ipldbed

5.5 Soil water depletion% and available soil water

Figure 9 shows the difference in variationdapletion% among the conservation
techniques and plain land shows more soil watetetiep because of poor rain water
harvest compared to other treatments.
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Fig 9 Variation of depletion % between treatments
Variation of available water in all the conserwgatitechniques against crop water
demand has been presented in Fig 10. Compartmadtdnd Ridges & furrows followed
by the plain land have available water more thanctiop water demand during flowering
to harvest stage. Vegetative stage of the cromdfwith soil moisture stress in all the
techniques resulting failure of yield. Floweringsn@bserved in period P7 when available

soil water was more than crop water demand posingail water stress. But no maize



yield was recorded in all the techniques becausadil water depleted to 60% and above
from the beginning of the cropping period.

Soil moisture content at 90 cm soil depth at fiedghacity and wilting point are
taken as 31.1cm and 10.8cm respectively. Maximwuailable water for the crop is
21cm. Plain bed reached 100% depletion from fiebpacity particularly during
vegetative and early mid stages whereas compartinentt and ridges & furrows
remained with more than 70% depletion. This cleddynands supplementary irrigation

particularly during periods from p2 to p7.
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Fig 10 Available soil water and crop water demand

Considering the best recommended moisture corts@mvatechnique of
compartment bund depletion % of soil moisture frbeld capacity during different
growth stages of maize crop is presented in Figitliaries from 60 % to 85% during

development and mid stages which demands supplamergation.
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Fig 11 Depletion % at different growth stages ofzean compartment bund

5.6 Efficiency of moisture conservation
For the entire cropping period, efficiency of more conservation has been

calculated from initial, final soil moisture conteand total rainfall received. Results are
summarized in Table 5. Ridges & furrows conservath va maximum of 85.8 %
efficiency in terraced land. The unterraced figidwed very poor efficiency of 13.9%

and indicates the importance of bench terracesdibmoisture conservation.

Table 5 Efficiency of moisture conservation

Treatment UnterracedTerraced- | Terraced- | Terraced-

Plain RF CB
Efficiency of moisture 13.9 69.8 85.8 75.9
conservation, %

5.7 Agronomic parameters
During the study, plant height, stem circumfereand number of leaf had been

recorded and summarized in table 6. It shows thatcompartment bund is the best
technique followed by ridges & furrows and supporggod plant growth compared to
the plain bed. Because of water stress during aéigetstage in all the treatments, the
crop failed to yield.

Table 6 Summary of agronomic parameters



Conservation | Plant height, cm No. of |eaf Stem circumference,
Techniques cm

27/7/2007| 27/8/2007| 27/7/2007| 27/8/2007| 27/7/2007| 27/8/2007

Plain bed 42.33 125 7 9 1.8 3.37
Compartment

bund 61.06 171.8 9 11 2.4 4.05
Ridges &

Furrows 53 136.2 8 10 2.28 3.54

6.0 CONCLUSION

Occurrence of timely rainfall in sufficient quantits the prime requirement for
successful rainfed agriculture. Insufficient ralhffuring dry season attracts the need of
water harvesting and soil moisture conservatiore 3tudy has been conducted in ISAE
terraced farm at Rubirizi with the objective of maing in-situ soil moisture
conservation techniques to support crop plannimgveeter management.

The study explores the best technical optioregolve the constraints related to
water management in rainfed farming. Comparativedystof in-situ soil moisture
conservation techniques in terraces and unterrdieddl with maize crop had been
conducted from June 2007 to October 2007. Analysmsinfall and crop water demand
indicates that it is inevitable to provide supplana¢ irrigation and in-situ moisture
conservation for successful crop in this regionn@eterrace increased the average soill
moisture content in 90cm soil depth by more thafeSBan that of unterraced land.
Within the bench terraced field compartment bunctéased soil moisture by 18.2%
higher the plain bed with a coefficient of variaiof 20.6% and ridges & furrows
increased by 27.8% with coefficient of variation 28.3%. This indicates that in-situ
moisture conservation measures are effective tease soil moisture compared to plain
bed. It is also found that mean soil moisture flation in the soil profile is moderately

more at 60cm depth compared to 30cm irrespectivgpef of conservation technique.



Performance of ridges & furrows, compartmental buamt plain land was
evaluated in terms of soil moisture conservatiohe Btudy reveals that Compartment
bund performed well in both 30cm and 60cm soil degdbllowed by ridges & furrows
because of consistent soil moisture as evidencdddsycoefficient of variation. Higher
moisture content in these two techniques is duwdter barrier to harvest rainwater.
Average soil moisture content for compartment bamdl ridges & furrows varied
between 16 to 17% and 13 to 14 % for plain bed#t BO and 60cm soil depths.

In all the three techniques, actual soil water miyirihe entire cropping period
remained below field capacity posing soil moistsiess. No maize yield was recorded
in all the techniques because the soil water degpléd 60% and above from the
beginning of the cropping period inferring the neédupplementary irrigation. Plain bed
exhibited lowest degree of fluctuation of deficiater indicating poorly influenced by
rain fall as compared to ridges & furrows and cortipantal bund. In terms of efficiency
of moisture conservation during the cropping periodges & furrows performed well
with 85.8% followed by compartment bund with 75.9%erraced field. Unterraced field
conserved moisture very poorly with 13.9% efficigrinoferring importance of bench

terraces for soil moisture conservation.
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