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ABSTRACT

The primary objective of this study is to characterize the risk assbciated with

the dry-land agriculture over southern Mozambique. south of 20°S 1at. in this

study the weekly climatic data for 61 meteorological stations were used. The
anaiysis was carried out using the agroclimatic analogue technique of the author.
in the interpretation of the results the infarmation on relative rainfall probabilities

and the climatic cycles weare also used.’

The area under consideration presents high undepeh’aébitity in terms of both
the commencament and the cessation times ‘of the éffective rains. They also
show high regicnal differences. The regions along the coast. particularly the
centrai zone around Nhacoongo-Xai Xai. present very high variations.
amphasising the importance of céreful planning of the time of planting. This is
considared as one of the major risk factor that significantly influence dry-tand
agricuitural production. In general, the commencement time of sowing rains show .
a relation with rainfall cycie: that is. they commence early during the above
average rainfall cycle and commence late during the below ave'rage raintalil

cycla.

A second and more important risk is the chances of failure of a dry-land
crop. More than 50% of the area experiences a high risk or failure ¢ > 50%).
The risk is higher during the below-'average raiﬁfail cycle and lower during the
above average rainfall cycle. However. majority of the area with high risk
appears to"»be climatically suitable fdr- irrigated agricu'lture. Frequency of
occurrence of excess water. the ihird risk, présent$ high regional pattern. This'
factor not only rela{es to the water-iogging probiems th also to soil erosion and

selaction of crops.

Based on the anology of transfer of location—specific technology built into the
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analogiie technique the most appropriate farming systems In which the abovs
three risk. factors could be ‘minimized are’ suggested. The resuits provide a
basis for regional " planning and»mass,lst in crop; tmprovemeni ‘program. In addition

to characterize the risk.

1 INTRODUCTION

-The primary objective of this study is to characterize the risk associated with

the dry-fand agriculture over southern Mozambique.

Cn.mate Is a primary constraint to agricultural produdﬂon in the ssasonaily dry
troplés. The A'uncomronable‘ nature of the climate makes it more important. In
tropics. uniike In extra-tropics. the ciimate pfesents high variations in rainfall in
both space and time. Thué. raintfed crop production also presents high variation
over space and‘ ﬂme. The iérmef thfough his jong experience has adopted tha
most appropriate crops and crop;iing' systems., and his production systems are
remarkéb(y homeostatic in that yieids remain stable. but low. In this case the
objective is to reduce the yeai' to yeaf véflatiori in crop vieids but not optimize
the yield or profit. -an importaﬁt ~consideration under the presem‘-situaﬂon of
increasing population prassure per unit area cultivated. The agricultural scientists
are trying to develop' new technologies - for improving the rainfed crop production
through improvement of seed ahd/of management practices: all. referring’ to

improved farming systems. Hare. under given climatic conditions two Important

factors need to be answered in terms of climate, namely: what is the
appropriate. system? -and what Is the associated risk? The agticultural sclentist
through his experience in field experimentation has found certain characteristics

ot climate that relate to risk in raintfed crop pfoductlon. These include:

‘variations in the planting times:

crop failure due to inadequate soil moisture:

femem e, —————-
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yield reduction due 10 excess water.

Thers are several other more local phenomena In addition - to thesare.gion_a;
phenomena. such as: frost, hail. intensive rain storms etc. that effect the crop’
productivity. Howaver, the regionatl phenomena are more Important in regional

planning.

The -level of risk varies according to the type of tarming system.. There aré
dmerent modeis in the literature to assess the same type of risk depending upon
the Interest of the investigator. ’A_Fo,r. éxarhh!é'; . meteorological drought is different
fromf the hydroiogical drought., while y‘both are different from agricuitural drought.
Theretfore. ihe primary conslderét!on in any analysis of agricultural risk due to
ciimate should be for “what farming system is it designed®. Alsc. the 6bjective of

this study is not to develiop a new method or revise the existing models.

The FAQO (1878) agroecological zones methodology bses monthly climatic data
in crop suitability assessment. The month is 100 long a period when compafed td
short duration of a dry-iand crops. Also. the limit R/PE » 0.50 (where R and
PE are precipitation and potential evapotranspiration. respectively) represent for a
pasture zone rather than dry-land crops zone. and tt‘deals with single crops on
a broad scale but not the farming systems as a whole. To achieve the_; above
stated objectives of the present study this 'mgthddology. therefore. needs
conside(able modifications. However. the agroclimatic analogue ;echniqué of .
Raeddy (1983a) adgrasées somea such questions. This technique wés dgveloped
using the datva from India and two west African countries. namely Sev;egal &
Upper Voita (Reddy. 1983b, | 1984a. b). and applied to tropical Aus_.traiia (Reddy
& Williams, 1984). Reddy (1984c2_ also ;ppned this method for few seiected»

iocations in Mozambique.

This stud‘y presents the suggested tarming systems for dry-land agriculture
and their associated calculated risks over southern Mozambique. The data of 51
meteorological stations were used 10 assist this evaluation adapting the

agroclimatic analogue. technique of "transfer of site-specific dry-land technology”
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of Reddy (1983a) in conjunction with weekly relative rainfall probabilities and
probable expected rainfall - cycles. These results, therefore. provide = basis for
regional planning and assist in crop “improvement program, in addition _to
characterize the risk. Also. provides the basic agroclimatic inventory of certain

charactaristics of local climates.

2. ' DATA AND ANALYSIS o

The basic dally rainfall data for 51 rrieieorélog!ca\ statlons used !n.the present

analysis (Fig. 7). were provided by the Meteorological Setrvices of Mozambique

(SMM). The details of these loc‘:Aatlons atong with the ddta period are given in

Table 1. For these locations the average monthly potential evapotranspiration data

were estimated foliowing the Penman (1948) method as detailed by Frere

(1979). The weekly values of potential evapotranspiration and open pan
avaporation data were derived fram monthly values following the procedurs

prasented by Reddy (19840) .

The number of years for which the _dafa are avallabie vary according to
location (Tabie 1):; 5 locatlons have daté for less >.t'han 16 yéars but more than 9
years, for-M locations data are‘ for less than 30 years. and for 37 locations
data .are tor rﬁore than 30 years. Aiso. the spatial distribution of' network of
stations are non-uniform (Fig. ). However. the areas where the network is
sparse arg also the areas ‘with quite uniform climate (Raqdy. 1884d). These
deficiencies were taken into consideration while drawing thewisoNnes‘ of differant

agroclimatic variables.

The basic information on the variation of terrain. (Fig. 2) and average

available water capacity (hareafter referred as AWC) for the major soil types of

the ragion (Fig. 3) were taken .from Reddy (1884d) and Reddy & Vermeer
(1984), raspectively. The periodl with a) mean monthly averége -temperature les;
than 20°C .a‘nd b} mean monthly minimum temperature less than 118°C‘ were
estimated for each of the 51 iocations. These are éiven in Fig. 4. These limits

are considered as the lower optimum limits for the drv-land crop growth in
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léble 1: Netwark of s’tati&ws and the data period used in the amalysis
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tropics. below which the growth may be effected significantly. n Fig. 4 also
presentg. the highest average maximum and the Ilowest average minimum
temparatures. This information prdvldes the . extreme possible temperature

conditions on an average.

The initial prqﬁabilities of R/PE » 0.33. 0.67 & 1.00 (where R and E
rapresent the weekly rainfall and open pan svaporation ([mssh covared],
respectively) were computed and~are presented . in Appendixf for ati the 51
locations. The three limits represent the “c'ritical values of water requirements for
dry-land crogs at the Iinitial, "vegetaﬁve & reproductive. and flowering stages.

respectively. The detalls on this aspect were glven by Reddy (1984c).

The agroctlimatic variables were estimated using the weekly rainfall and
potential evapotranspiration data utilizing the methoddlogy of Reddy (1983a).
The effective rainy period Is defined as the period in v)hich an adequate moisture
supply Is available to a dry-land crop on a continuous basis having at the start
of this period sufficient rains for sowing. The growing season is the sum of the
effective rainy perlod and the period that Is avallabie from conserved soll
moisture at the end of the effective ralny period, which varies according to the
water holding capacity of the soils. If the effective rainy period is less than the
minimum optimum water raquirement period ' (aquivalent to the length of
reproductive phase of a crop) then that year is considered as crop‘failure year.
The high and low rainfall weeks within the effaective rainy period are charaﬁterized
as wet and dry speils, respectively. ANl these parameters are derived for as
many years as the weekly ralnfall datla are available. and from these the
averages and varlations (stéﬁgard deviation and/or coetficient of variations) for
effective rainy pericd, commencemer;t time of sowing rains. wet and dry spells
and then ﬁ_naily the percentage crop fallure years were aestimated. These are
pressnted tn—Figs. 5 tc 8 & 10. The seasonal pattgrns of these variables for the
51 iocations are given in Appendix . These. graphs also present the probable
ciimatic cycle derived from the annual rainfalt data {(under preparation). Figure 9

depicts the traditional cro'p zones as defined by Reddy k1984d) using the data of



Carvalho (1969).

Utllizing the riskyness zones as in Fig. 10 in conjunction with raintail
probability patterns. 6 zones that are ciimatically suitable for irrigated agriculture
were defined and these are shown in Fig. 11. = Figure 12 presents the zones

that are suitable for cassava: S

-

' Figure -13 presents the major >cu'matic .zones. " For each of: these zones the
crops and cropping pattern under (a). below and above average ralnfaﬂ cycle, and
{b) 'under heavy .and . light. textured soils, were derived using the prqcedure of
Reddy (1884a.b). in deriving these the rainfall probabiiity characteristics were
also utllized where necessary. These results are given in Tables 2a. Table 2b
includes the crop suitability for cassava and some tree plants. Caséava_ and some
tree plants were separated from other crops because of their differences in
growth cycle as welli as planting .time. Table 2b also presents the management

strategies for the presaented cropping systems.

3. RESULTS AND DISCUSSICN
3.1 General

3.1.1.  Climatic zones

The majority of the area under considaration is -classified as semi-—arid
tropics. more specitically dry semi-arid tropics. according to modified
Thornthwaite approach (Reddy, 1984d). S_}na'il areas. along the coast and around
Espangabera ‘aravéla"ssiﬂed as sub-humid and small area around Pafuri is
ciasé!ﬁed as arid. 20ne. The' study areé shows considerable undependability in
1orms of occurrence of rainfail both.-wlthi'r-\ and between seasons with a possibitity
of most of the rain occurring as' intensive spelis (in 'm‘a]ority of_the years one or

more spells of rain with more than 100 mm/week is a common feature).

3.1.2 Climatic cyclic variations

The annual rainfall data show a cyclic variation with a!terrfatlr’;g high and low

rainfall cycle (this réport is uﬁder praeparation). The observed cycle has a wave



10

tength of 54 years (and its sub-multiples). The integrated predicted - curve

indicates a 27-year below average period followed by a 427-year above average

period of rainfall. At the mid period of each of these 27-year cycles a S-year .

period shows oppoasite pattern.

These predicted patterns are depicted in Appendix U in t:onj'pnction with
ssasonal patterns of agroclimatic variabies - solid curve on tne ri‘g‘rﬁ hand side
of the graph. The ob;ective'of including. these patterns is to understand whether
there is,vany' systematic behavior of agrociimatic varlablés with cyclic variations
observed in the mean annual“rainiau, that will facilitate better interpretation of
thelr agronomic relevance. These patterns., in general, Indicate a phésa shift
between coastal and inland areas. This pattern also indicates that the 27-year
below average rainfall cycle commenced in 1981-85 at coastal stations: and this
iIs expectsed to commence around 1990-83 at iniand sfatbons. Howaver, 1981-85
corresponds to the 5-year below average segment of 27-year above average

rainfall cycle.

From Appendix Il it coulid be inferred that, in general. the eoffective rains
commeance eariter than average during the above average rainfail cycle and also
the risk is lower during the same period. while in the below average rainfall

cycle the effective rains are iater than average with higher risk.

3.1.3 Ahitude

<

Major part of the study area is under 200 m aititude (Fig. 2). Only smati

areas around South African border and around Espungabera are more than 400

m. There is aiso small area around Funhalouro present above 200 m.

3.1.4 Available water capacity of the soil [AWC] .

AWC s 'deﬂned as the maximum water available to a dry-iand crop in the
tropics in the top 1.8 m of the soil when the soll is fully saturated. This varies
according to the soil type (structur‘e. textura) . soil depth. . and partially soil

siops. Figure 3 presents the average AWC for the major soil types of the
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region (Reddy & Vermeer, 1984),

it is seen trom Fig. 3 that about 50% of the area has AWC less than 100
mm. Some areas __aldng the malor river Beds present solls of AWC of 200 mm.
whose :yalu'e in.terms of crop prodhctloﬁ is high. About 25% of the area praseht
solls of AWC less than 50 mm. piimérlly él‘ong the coast’ and aloné the South
African border. whose value for crop production s constde‘r_ec\!n as low.

3.1.5 Period df below optimdin fevel te_mp_éfature

The lower limit ot optimum temperatures for dry-land crops in the tropics is
abaut 20°C for mean monthly average and 18°C for mean _monthly minimum
temperatures. Figure 4 depicts the periods with below the lower obtimum
temperatures along with the highest average monthly ~maxlmum and the : lowest
average monthly minimum températures. Sorfxe of the sallent features df thiémap

are:

The mean monthly a'verage. temperatures are less than 20°C during
June-July/August at the maijority of locations. - The mean monthly minimum
temperatures are lass than 18°C during April/May-September/October at the -
majority of tocations. However. these periods are longer in elevated areas as the
temperature decreases proportionately with increasing height. On Ievél terrain the
mean monthly avarége temperatures are more than 20°C but generaily less th:an-
28°C: and the mean monihly minimum temperatures are more than 18°C but
generally less than 24°C during the méin rain_y- rﬁonths; Moré praci§e|y. it couid
be sald that during the méi‘n rélr_wy months these temperétures -are around.
24-27°C and 19-22°C respectively. Tﬁese ranges present the opﬂrm;lm ranges for
dry-land crops (Nix. 1981). During the periods of below optimum ternperaturas.
there are cdns!dérabie differences in the lowest values record’ed from north to
south. Therefore. for winter crops it is also very important tio consider
toemperature when selecting the crop species. However, the winter ‘sp.ectes_ are
tolerrant to below 20°C Ai average temperature (Nix, 1981). During the summer

crop season crop productivity is not limited by temperature. or for the matiter of
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fact even the energy on lavel terrain.

3.2 INITIAL RELATIVE RAINFALL PROBABIUTIES

Apbendex.! prgsents the graphs of initial: relative rainfall probabiiities fbr 51
focations. Onithts sat of graphs the horizonta! axis ‘represent the sta_ndard weeaks
and the vertical axié represent thg. proba'bu"_it‘yfln.«.%. The three curves: from top to
bottorn »represem» the probability -Vpatt'e»rns M for ‘the three ‘critical limlt§ of R/E »
0.33. 0.67 & 1.00. respectively. A probability of 50% at week 48 on the top
curve means in 5 out of 10 years R/E excesds 0.33 at week 48. if these curves
sharpley rise at' the beginning and fall sharpley at the end. it means the
beginning and end of the effective rains are highly dependable.  If the curve
slopes less. the ‘depandability decreases proportionately. f there are any

depressions. it means there are possibilities of short term droughts.

The graphs in Appendix | present quite different patterns both in terms of
length as well as tevel of probabitities in'summe.r and winter. It is seen from
thesev graphs that the winter rains .are surprisingly separated: from summer rains
by a short dry period. These features have significant influence on the evaluation
of risk associated with agriculturai production over southern Mozamblqde. in order
to assist such analysis the study area Is divided firstly into two zones using the
probable length of the summer rains as: a - short. and b - tong.- These areas .
In turn are divided into four sub-zones using the level of re{atwe‘ raintall

¢

probabiiities ot R/E » 0.33 as:

- —r —_— [R—.

Sub-zones Level of relgtive rainfall
probabilities . %
Summer Winter
} . < 40 < 20
] > 40 < 20
i - > 40° ' 20 - 30
v .- > 40 . > 30

- o o 0 S

* R/E » 0.33
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These Interences were used in later section for the eiplanation of irrigation
feasibility zones. The réinfall probabilities in 'general are more usetul for local
scale planning along with estimation of irrigation needs or to establish irrigation
scheduling procedureé. Thess graphs could be used to understand the rainy
period and its varlability. as a first approximation. V

3.3 AGROCLIMATIC VARIABLES

There are 9 agroclimatic- variables that are related in estimation of crop

producticn system. .namely:

oG : The mean avaliable effective rainy period in weeks [(the growing
season is the sum of G + period avallable for growth from conserved
soit moisture after the termination of eflective rains. and varles
according to the AWC of the soil. This defines the cropping patterni.

o C : The coefficient of variation of the available effective rainy period
In % (this defines the dependability and/or variabliity of avallabie
affactive rainy period over the years. that relates to the depeandability
of cropping pattarni. ’

o W : The mean number of wet weeks within the available effective
rainy period in weeks (this defines the possibility of occurrence of
heavy rains within a speclified. avallable effectiive rainy period that
relates to soil erosion. water-logging. runoft feasibimy and in turn to
avallable field work days. identification of crops. land/water
management needs]: '

o a : The standard daeviation of wet woeks In weeks [this defines the
variapility of wet spells over time relating to the Intensity of the above
mentioned farming. systems featurasl;

o D : The mean number of dry weeks within the avallable effective rainy
- period ".in weeks {this deofines the possibility of occurrence of dry
pertods within the specitied available effective rainy periodl:

o B : The standard deviation of the dry weeks In weaeks {this defines the
variability of dry spelis within the available effective rainy period over
fime]:
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o 8§ : The mean week of commencement time of sowing rains in week
no. [this defines the most appropriate time for plantingl:

o 8§ : Tha standard .deviation of commencement time of sowing rains in
weaks [this defings the variability in planting time over the years arjd'
‘refates to the planting hazard. dry-seeding feasibility, mechanized
seeding feasibility etc.l. A

o A : The percentage crop failure’ years or riskyness ot d‘ry—land

agricuiture in % (this defines the risk assoclated with specified farming
systom]. o T
3.3.1 The commencemem'time of sowing rains
{1 Planting practices: This not only relatas to the average week of

~commencement time of sowing rains but its variation., In heavy soils seeding Is

vary difﬂcuﬁ once the rains have commenced. Dry-seeding techniques. applied
before the rains. may overcome these difficulties to a certain extent. This Is very
important with mechanized planting. Dry-seeding anﬂclpates the commencement
of rains by a few days and with the first rains the seed germinates. It is feasible
only when the onset time of sowing rains are stable over the years., l.e.. &

must be small. The riskynéés of a réglon for dry-seeding is characterized as:

—— o o o -_ - e - — -

Dry-seeding feasibility 8
.zones (weeks)

Highly favourable N
- Moderately suitable = . 1.5 -
Favourable 2.0
Risky . 3.0 -
Highly risky - > 8.

These ranges aiso apply to pianting hazard or mechanized planting feasibitity
tevels. In the present study area the first two sub;-zones (highly tavourable &
moderately favourabte) are not present. The majority of the area Is under the

last two sub-zones (risky & highly risky) -- Fig. 5.

in general on light textured soils late planting is usually practiced. that is,
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after a good rain (rains thaf fil at least the top 30~cm of soll) in the case of
heavy taxtured soils_w'itri a short growing seaéon in Arisky sub-zones it is always
preferable to keep the soii fallow.during the early part of the rainy season and
plant the crop in t_.he.later period of the .rains (this practice is termed hereafter
as kharit iau_gy_e_q La_m or rainy soason fallowed post—ralny season plé,:nﬂn_g). This
practice wés tound 4successf‘u'l in Iyndla under similar climatic zones.  This practice
nat, .only reduces the risk but aiso improves the productivity. The planting

practices are generalized according 10 the value of & as follows:

(a} Areas where dry-seeding is feasible (6 £ 3 weeks):
(A} First crop:

o i} ap light textured soils:

o in the case of 'abové average raintall cycle piant in between weeks S
- 8/2 and § with a good rain, particularly after week when the Initial
.relative rainfall probabilities of R/E > ¢.33 show sharp rise:

o in the case of below average rainfall cycie plant in betweon weeks §
and 8 + 8/2 with a good rain,

o il on heavy texturad soils:

o where kharif fallowed rabt is appiicable plant after week § + 5/2 after
a raln that facilitate good garminatiocn. The preferred time of pilanting
is around the period when the relative rainfall probabilities ot R/E 3
1.00 show sharp rise: | )

o where dry-seeding is feasible plant in beiween weeks 3 - 8 and S -
'8/2 -in the case of above average reinfall cycle: and in between
wseke':."s‘ - 5/2 and 8 in the case of below average rainfall cycle
betore a rain. :

(B} Second crop:.

o i} on light textured soiis plant just around the period when the
summer rainfall probabilities of R/E » 0.33 show daecreasing trend or



Aprii/tday. which ever is earlier after good rain;

o ii} on heavy textured soils same as above but preoferably before a
good rain.

in these cases a gdod rain may- be defined as ‘25 mm of rain on a single

day” or "30 mm of rain on two consecutive days™. =

v i) in the case of above average rainfall-cycle first C:rop could be
planted in between weeks § - 5 and § and the second crop could be
planted about the period when the summaer relative rainfali probabilitiés
of R/Eﬂ_‘),:'o.ss"show decreasing tendency or around April/May which
ever is earier with a good rain. On heavy textured solls preferably
before & good rain.

e ii} In the case of below average rainfall cyecle first crop could be
planted in between weeks S and 8 + 5 and the second crop could be
ptanted after Aprit/May with good rains. On heavy textured soils
preoferably before a good rain. :

All these planting practices in the case of first crop could be represented
pictorially in the next page.
fNote: Where the commencement time of effective rains do not show any
significant relation with climatic cycies.’ then (i) on heavy textured ;oils piant in
between weeks S - & and 8§ and oﬁ light textured soils in between weeks g -

§/2 and 8§ + 5/2.

However. the risk in crop prbductioh in association with the plénting time is
vary high, panicularly on heavy séns where é > 3 weeks. -In this class ,
therefore. it is very important that the planting vtime must- be carefully selected,
proferabdly by taking Into account the weather situation in that year rather than
commencing pilanting from August with avery rain. This traditipnally followed
practice is not good to get better production. as this practice does not utilize

the natural resources optimally,
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Cassava planting: The plamlng practices for a vary long‘ duratipn cassava or
any other such crop is ditfelrem from the above mentioned strétegiqs. Cassava is
a drought toleram_,crop. The zones that are suitable will be discuséed later. The
pianﬂng: could be don® with a good rain round about the period when the Iinitial
relative rainfall probabilities show rising tendéncy. . Harvesting..could be done when

the probabilities show very- low...

(21 Variation of § and §:

(i) Norihern parts: The commencement time of sowing rains (S) indicate a
delay from nofth to south [week 50 (2nd week of D'ecem‘t))er) at Vita Machado to
week 2 (2nd week of January) at Mabotel. However, alohg the elevated reglons
of Messambuzi, they commence even earlier {week 48 (last week of November)].
Over ihis area the standard deviation of commencement time of éowlng rains is
3~-4 weeks, indicating a risk for dry-seeding as weil as mechanized seeding.
This variation could be reduced by divlding the. years into above and below
average rainfal!' cycie. as .the effective rains start eari‘ie'r than § in the above
average rainfall cycle or vise versa (ses Appendix - ). So. by following these
characteristics. careful planning will help the dry-seeding or mechanized seeding
in heavy textured solls, which are preéent in this belt. This may not be important
for paddy~rice or finger millet planting. These crops need to be plated with very
early heavy rains. Late planting’' may not be. good for paddy rice. Plantihg

practices for this area are as presentsd -above.

(i} Ceniral parts: Except around Panda (where the effective rains may start
as early as the last week of Decembar) the commencement of sowing rains show
a detay from inland to coast Meek 1 (1st week of Jahuary) to'vgeek 7 (3rd week
of February)"}; Similarly, - the standard deviation of commgncéme’nt time of sowing
rains show an Increase from 3 to 10 weeks from inland to ‘coast. The planting

practices are as given above.

i ggumg o parts: In generai' like in central parts this region also indicate
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01-52  Stands respactively for first wask of January (dates 1-7), to last
week of December (dates 24-31), with each week having 7 days
except week 52 and in leap year week 9 have 8 days

Note: 1. Mechanized agriculture under rainfed conditions is risky for

regions with d =3 weeks. .

2. Dry-seeding (planting before onsat of rains) Is risky for regions
with &= 3 weeks. -

3. Areas with J > 5 weeks, répresent areas of two ralny or crop
seasons with possibility of falling sither cne.

4. In general, the sowing rains start sarlier or later than 5

 according to whether the rainfall cycle is above or below

average.

FAQ/UNDP (MOZ/81/015)
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to rains at physiological maturity., such as pearl milet. sorghum, cotton,. tobacco
etc. { Reddy et al.. 1982) - open p'oll,in‘atgd crop Ayie!d; present deteriorated

quality which are !ess suitable for human or animal consumption.

3] Vvariation of W and D and their standard deviations (x. B8: Ovear the

.major!t&i of the area under study the W Is <'5 weoks with « < 2 weeks (Fig. 7).

-Around the sub-humid areas they are >.86 wéeks ond > 3 ‘weeks, vespectively.

The dry épells are In ganéra!<§ WQeks with B < 2 waeks except aiong. the coast
where thay are > 5 énd > 2 weoks. regbéctiveiy: par’t!culérly in. theﬂ sub-humid
belt, The crop patterns obtainabie from the above conditions -fr,om these figures
(Figs. 7 & 8) prasent ciose ag_reément (with few exceptions) with the traditionai
practices (Fig. 9). For exémple. in central zone. traditionally maize ‘is

cuitivated: but this zone with lass prone to winter rains is more suitable for peari

.millet and sorghum based cropping. The reason for growing maize in this region

appears not due to cilimate but due to the problem of birds. This needs close

investigation as maize is more prone to drought under this climate.

The northern parts of‘svouthe_rn Mozafnbique ‘appear to be more prone' to
water-togging and soil erosiion- hazards. in order to overtome these hazards and
thereby to improve the productivity, it is suggested to follow better soil
management practices Ilké broad bed & furrows (ICRISAT. FSRP. India) with

furrow to furrow of 1.5 m and broad bed of 0.9 m. Planting is done on beds.

- ‘Argas with low W along with W < D and with high risk. it is preferable to tfollow

hill-siope land management to improve 'in-situ soil moisture conservation. Hill to

hil of 3 m with furrow having gentie slope. Plaqting is -done at the centre of the

turrow. _— . .

3.3.4 The percentage crop failure years

A year is said to be crop failure year when- the availaple effective rainy period

is less than or equal to 5 weeks. This represents the minimum period with

reliable moisture that is required for even a short duration crop. This parameter

couid be used as a proxy to define the Iinput level or plant density/population.
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Fig. 8 Spatial Distribution of the Mean Dry Spells Within the Available Effective
Rainy Period and its Standard Deviation— Southern Mozambique
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Fig. 9 Spatial Distribution of the Traditional Crop Zones—Southern Mozambique
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This is divided into 7 riekyneaé zones ase:

Aridity zone A Riskyness zone

‘ (%) T
wet-2 0-~5 Very low
wet-1 . 5 - 15 Low :
wat-dry ‘15 - 30 Modarately. low -
dry-1 . 30 - 45 Moderate
dry-2 ' ‘45 - 60 . Moderately high
dry-3 60 - 75 High
arid . > 75

* Very high -

—a - — e

‘These zones are demarcated in Fig. 10. Wet-2 zone |is. mainly confined to

sub~humid zone. Dry-3 zone is mainly confined to dry semi-arid zone while the

.other zones from wet-1 to dry-2 are seen in the wet Semi-arid zone. Dry-1

zone is characterized as the “drought prone® dry-land agricultural belt. This 'is
the zone where runoff re'cycﬂtng would give the best results. Similarly. dry-3
zone and arid zones are more suitable for pastures (if the rainy period is short
the short duration tegume pastures.or Whera the rainy season is longer perenial

grasses).

However. the risk level :is modified to a marginal extent by AWC of the soil.
Under. high AWC soils the risk might be slightiy lower while in the low AWC solls
it might bs slightly higher. The soil factor plays importanf role ynder higﬁ dry
spené. with dry spells less than wat spelis. In the éas_e of plant population and
input levals, in addition to r?s,k tﬁey alsé depend upon the reliabﬂity of initial
rains. AWith increasing 'undependabmty"me'; level . of pl.ant" population or input

dacreasss.

It is seen from Appendix il that the risk is consideraed higher during the below

" average ralnfall cycle and lower during the above average r_ainfé_ll cycle. With all

~ thase posslbumes Fig'. 10 detines the climatic risk- under a more appropriate

farming syét‘em on an average situation.

3.4 é!imaﬂcauy“ suitable zones for irrigated agricuiture

" In the seasonally dry tropics production could be increased through irrigation



\i U
32 : 34°

7
36°E

Fig. 10 Spatial Distribution of the Percentage Crop Failure Years—Southern Mozambique

by
S.J.REDDY

R Zones of riskyness for Dry Land Agrjculture
1 Zone [Limit (A, %)] Riskyness
2K <5 Nil
2 5-15 | Negligible
3 15-30 Low
|- 26°5
26 4 30-45 Moderate
5 45-60 Moderate-High
-l 6 60-75 |High
7 - >75 Very high
—~ 60— Percentage crop failure years'or. aridity index {A), %
0
L. [

FAO/UNDP (MOZ/81)/015)




35

where such facility exists. There are several modes of irrigation. Depending
upon the. capacﬂy/arﬁafex_tem schemes that provide water can be divided into
large. medium and small. The initial investments in all these schemes are high.
However. the increase in production per unit water use relates io several other
factors. such as: q(:aﬁty of water. soil condition. drainage. salinity etc. iIn
addition climat\e has a significant effact on production. However. this factor .is
heyond _r;nan's controf. but neads. quéntiﬂcatlon to assess the feasibility and levels
of production possibie. Climatic s;hltabll’sxy refers to order of ‘improvement. or risk
in production associated with the climatic conditions ‘if every other factor is
sétisﬂgd. in the dry tropics energy does not limit crop productivity. but
under ‘hlgher management conditions with increased energy interception by the
crop couid increase the crop production substantlaily. Aiso, the. pest & disease
conditions relate to some of the climatic conditions. such as. relative humidity
and cioudiness. All these indirectly refer to one factor. that is. how clear are
the skies? Therefore, these characteristics could be defined using the fotlowing

three parameters:
o tangth of the rainy period
o the frequancy of occurrence ot rains within that rainy-period

o level of risk for dry—land agriculture.
The first two factors couid be quantified through relative rainfal prébabiliﬂes as
axplained in section 3.2 and the third could be characterized using the riskyness
zones as prosented in Fig. 10. This basically assumes that longer the rainy
period and/or higher'zihe relatlve’ rainfall probabilities, and tharefore lower the
risk ‘for dry-land crops,the less sultable the area is for irrigated agricuiture with

high management.

Based on.the above mentioned three characteristics southern Mozambique can
be divided into © ciasses of climaticaily sultable zones of irrigated agricuiture.
These are presented in Fig. 11. However. these classes are not valid for

supplemental irrigation. they do not include the high management conditions.



35 %

Aiso. the basic concept underlying the supplemental irrigation is to collect runoft
water in small on-farm tanks and recycle this water during shorter dry pericds.'
Under this conditi‘on the improvement in the prodi:ction Is substantial reiative to

the investmaent.

3

in Fig 11 the throe numbe[s for elach Lof .thé location_ f‘épresent'fmm jeft to
right as zone. sub-zone and ‘g"rq'pp nufnbers itr{ese are different from. Fig. 13).
For, example: plass‘ 111 refer to shor?ssu‘mh‘set rains with the ;ossibllity of
rgceiving relative rainfall of R/E 3 0.33 in less than 40% of the years along with
tha possibility of recelving winter relative raintall of R/E 3 0.33 in less than 20%
of the years along with a risk of dry-land crop failing in more than 75% of tﬁe
years. Therefore. this area is idemi_ﬂe_d as highly suitable climatically for irrigated
agricuitura. it is seen from Fig. 11 that about 65% of the area under study is

suitable climatically for irrigated agriculture.

However, the boundaries of different classes will shift marginally up and down

during above and below average rainfall cycles. particularly in sub—zones I, 1l &

Hi with risk being more than 60%.

Climaticaily suitable zones for cassava and some tree crops: In the southern
Mozambiqua cassava. coconut, cashew nut and mango are as important as other
dry-—laﬁd .crops. But these are of longer life cycle compared to other short
duration crops. Because ofvthis characteristic of these crops. the areas

climatically suitable or other_wise risky are tréatéd separately.

1. -
-

Cassava is considered suilable where the rainy season is longer. as the
duration of thésewvarleties range from 180-270 days with a rotation of 3 years.
Also. they are more drought tolerant. Therefore. areas of type biV (see section
3.2 for definitions of these types) are cénsldared "as highly suitable. Similarly.
tha areas of {ype al are consldered as uhsuttable. The suitability zones are

defined as follows:
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244

Suitability class limits during
above and below average rainfal
cycles will shift up and down
respectively by at teast onse class,
particularly in 11} & IV, as both
probability as well as riskyness
show dramatic changes

Zone 6
Suitable for rainfad cassava; but
yield decreases from increasing
value of A. Not suitable for

Zone 1 :

‘Suitabie for irrigated cotton,’
paddy, sorghum, finger millet, or
pear! millet, etc. 1

Crop preduction is economically
advantageous in terms of large.
medium or small scale irrigation

R .
|5 R ois 9 XAI-X2 -
; S 245 Climatically Suitable Zones for Irrigated Agriculture**
- : Criteria Suitability Class

al A>0; all A~ 30;
111,112,121,122,123,124

Very highty suitabla

all A<30;*alll A>30; bl A>60;
-125,126,132,133,134,211,212

Highly suitable

See note 1
abeve left

alll A<30;* alV A= 60; bl 50 < A=60;
bil A>80; 221,222 )

/ é Suitable

1

alV 30 3A<60; bl A<30; bll 30sA~<60;
bilt A>60; 143,144,223,224,232 )

NN NNY
R3] Less suitable
N NN\ -

alV A<30; blf A<30; blil 30sA<60;
146,226,233 c

N\

@ Unsuitable

See note 2 -
above left

-] bitl A<30; biv A >80;
236,244,245,248

Not suitable

FAC/UNDP (MOZ/81/015)
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Class | Type |Sultability zones -
Cassava/ Cashew nuts | Mangos
Coconuts
] biv HS s2 us
2 bill St HS 1LS2
3 alv | 82 -1 181
4. bt 1S1 s2 s2
5 atil LS2 LS1 s1
6 ali IUS LS2 ‘ - HS
bl 4 jus K3
‘al j : g . L us

Note: HS - Highly suitable:
81 - Suitable - 1: :
82 - Suitable - 2: ’ "
LS1- Less suitable - 1: ‘
LS2- Less suitable - 2;
UN - Unsuitable. "

in ‘all’ type. eventhough. cassava Is sultable. as

other long duration crops are equally suited

cassava is not included. In ail these classes

the production level decreases with increasing

lavel of risk. In classes 1-3 cassava of more

than 180 days cullivars are better suited. In

classaes 4-5 cassava could be grown preforably

during the year of above average raintall cycle.

Areas with low temperatures are less suitable for

coconuts. cashew nuts. Coconuts are iess suitable

in areas with low relative humidity.

The rainfall types can be seen from Fig. 11. Although. the areas of type
‘alv’ 'are suitable ftor cassava cuttivérs of lass than 180' days. this area Is
" considered " as unéuitable. because the other !‘ong guration crops are more or
equaily suited and would prefersd. The planting cou!q be .under taken as
explalnéd in section 3.3.1. As the life cycle of this crop runs for 3 years (with
harvast at ¢-months cycle) this érop is generally planted on a wlder- rows. Within
the cassava rows the other dry-—léhd crops could be plaﬁted. The rows of
individual crops could be rotated over different planting seasons within the 3 year

pariod. Thlév will help in improving the fertility conqm‘ons.

The same suitability classes are also - apply to coconuts. The climatic

_ requirements of cashew nuts are similar ‘to that of cassava but réqulres at least
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_ few non-rainy months at the time of flowering/fruiting phase. Accordingly. the

suitabillty/risk classes for cashew nuts are also presentaed in the above tabie.
The climaﬁc requiremems of mango are similar to cashew nuts but it requires at
lsast 3-4 months of clear skies during the flowering/fruiting phase,> Accordingly.
the zones are defined and are given in the above table. figure 12 _‘presenté the

cassava suitability zonaes as an example redrawn from Fig. 11.

with the cdconqt. cashew nuts and mango plantations when they are young
cassava cbmd be inter-planted between the very wide rows of the plantations.
Light textured 'soi!s are more favourable to cassava,..cashew nuts and coconuts,

while ailuvial soiis are more favourable for mangos.

However. the productivity. level or risk associated with production of these
crops again depends upon the risk level (Fig. 10). There is major difference
between the adaptability/suitability and productivity of a cropping pattern. The
former relates to the agron'omic condition and while the latter relates to the

biologica! condition of a plant. Unless the former is satisfied the latter has no

_relevance. Tharefore. if the former condition of adaptability/suitability of ‘a crop

under given conditlons is satisfied then the production level could be related to
the risk level.

*

Suitability classes for cotton follow exactly the opposite pattern to cassava.
But, the problem for actuéily growihg the cotton crop relates to the availability of
water. That is, the areas with high suitability with inJsufficient rains cotton could

be grown under irrigation. The case with pearl millet and sorghum i similar.

' 4. SUGGESTED FARMING SYSTEMS AND THEIR ASSOCIATED RISK

Figure 13 depicts the agroclimatic zones according to the'-'vpr'oce'dure of Reddy
(1984b). The class .numbers in the ﬂgure_s from left t'oj‘right signify the zone.
sub-zona. group and sub-;groﬁp numbers, - The zone an’d_-_:sub-zon'es are defined

as follows:
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Note: In'ali'type, cassava is suitable, as otner
long duration crops are equally suited
- cassava is pot included
1. The production level decreases with
increasing level of risk;
2: In classes 1-2 cassava of more than
180 days cultivars;
3. In classes 4-5 cagsava could be grown
; R preferably during years of above average
R4 -2 rainfall cycle;
/‘-/ 4. Area with low temperatures are less
. 3 . suitabie for coconuts, cashew nuts;
22 . caconuts are also less suitable in areas
Va ¥ . with tow relative humidity
./ . A .
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£ 5 . Cassava Suitability Zones
) Cassava/Coconuts Cashew nuts . )
Zons fSub-zone Suitability Suitability Mangos
b v HiRE Highly suitable Suitable—2 Unsuitable
b Hi 3 Suitable—1 Highly suitable Less suitable—2
“a W V7] Suitable—2 - Sultable—1 Less suitable—1
- 26°S b i DN\ Less suitable—1 . {Suitable—2 Suitabie—2
. " a Wi §-.-| Less suitable—2 | Less suitable—1 Suitable—1
a " Less suitabie—2 Highly suitable
b ' Unsuitable } Unsuitable Less suitable—1
a I Unsuitable
¢
i Iy 1
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Sub-zone|Limit {J, weeks){Dependability*
S 515 Highly dependable
4 5-2.0 {Moderately dependable
3 2.0-3.0 Dependable
2 3.0-6.0 tndspendable
1 %6.0 Highly undependable

* Same levet of dependability applies to
dry-seeding, mechanized sseding,
seeding operation

Groups & sub-groups relate to A,CW & B

«\1216

L]

2 2 4
' lSub-group
Grotup o

h-zone

2121 -

Zone Limﬁé,—weeks) Cropping pattern™
0 .| <5 Arid " | Pastures
1 <8 | Single
2 8-13 Single/Inter
3 |13-18 | Semi-arid | inter/Ocuble
4 18- Double—M
5 =21 A Double—~L
§ >16  Sub-humid | Double

* Under highly dependable situation (iow & & c); modify this
pattern as dependability de:;reasas
M-—Medium duration first crop {90-120 days)
L—Medium long duration first crop (120-150 days)

' FAQ/UNDP (MOZ/81/015)
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Zone G Sub-zone 5

number (woaks) number (weaks)
0 <5

1 <8 5 $ 1.5
2. 8 - 13 4 1.5 - 2.0
3 13 - 18 3 2.0 - 3.0
4 18 - 21 2 3.0 ~ 6.0
5 > 21 1 > 6.0
6 3 16

r

up— - 0n U s . o e Sk o, U e 4. T v, S8 . o % o e e

Note: 0 - arid zone: 1-5'- sami-arid zone:

6 - sub-humid zone.
The group and sub—group numbers are defined accbrding to the need using the
other agroclimatic variabies. Table 2 presanis ithe SU'ggested (a) crops and
cropping patterns. and (b) input ievel and plant population levals. These are
basically derived from the transfer of technology approach of Reddy (1984b) for
each of the class presented in Fig. 13. In intarpreting these results the rainfall
cycles are utilized. Aiso. in selecting thé crops the criteria presented in an
oarlier section (3.3.3) have been used. In addition. the resuits are discussed
under two soil conditions, nameiy: heavy textured high AWC soils and light
textured low AWC soils. Table 2b also prasentis the suiiabilily zones for cassava
and scme tree crops (here only few crops are cited. however. depending upon
the socio-economic conditions. they could be replaced by égrono‘micaliy

gquivalent species).

Some of these resuits are dtscbssed in brief according to broad zones (arid.
sub-humid and semi-arid) and in the case of semi-arid. zone thay were also
presented according to the dependability level. ‘

4.1 Arid zone

in arid areas of southern Mozambique two classes are present. namely:
0312 & 0322. In this zons the dry—-land crops may fail in more 'Itr—tan 75% of the
ysars. Hence they are more suitable for pastures. However., in fhe above
average rainfall cycle with ca}eful pianning a short duration pear! millet. cowpsa.

horsegram etc. couild be grown. By p'racticing hili~slope land management under




Table 2: 'Suggested farming systems
Mozambique.
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CROPPING PATTERNS CROPS
RISK Raintali Cycle N Ratntall Cyclo
CLASS] TYPE ) Balow Average [Abuovs Average Balow Averigs » Above Averzge

A v A f-v - A ) v A v
0312 al 80 Se Ss Ss Ss |[Ps.Pm K Ps.Pm,C Ps,PmMH,C PsH{S.C)\C
0322 { al ) ] N
1213 af 89 Sa Ss | Sits | Sfs lPsPmC.8 Ps.Pm,S,C,B,{{C.5) ]Ps,PmC.HBS Pg,Pm t{S.C).B
1313 all 65 Se Ss s ts | Ps.Pm.C Ps.§({C.5).8 Pm,C $(S,C)8.8.C
1341 at 67 e
215 | al | 8 | S5 | S8 1 1 | 5 |Ps.PmH.C P55.8.1C.S) GMm. 5o PGB |SBAGCHPy ]
1223 { an 73 .
1238 { all 52 | Sam | Sem | lsm | tsm |[Ps.Pm.CB S,Pm,B.1(5,.C} G.Pg.Sn8 S,Pg.BI(S.C)
1263 | aht 2 Ss Ss Is s }PmC.B S.Pm,C,8.1{5.C) G,Mm,8s,Pg,5n, 8 S, Pg.8.4{5.0)
1245 attl 30
1342 | ailt §0  1S/tsm { Ssm | Ism tsm | S,C.Pm,Pg.Sn S.C.t{S\Pg M.B 51 Pg.C.G M, 8. Pg.S5y.Ct
128 | alll 64 §S/tsm {S/sm | 1sm fsm } C.Pm,G.Ca,Sn S,CH(5,C).Pg G,Mm,Ss,Pg.Sn C.SM.LCLI(S.C)
1279 att! S8 N
1724 § a) €8
1242 | ailf €3 {S/ism §Sism | I1sm | ism }G.CaSnPy.S.Pm S,5v.8,((S) 6,8.P0,S.5n S,M,B.1(S).Pg.CL,Sy
1244 | alit 38 3S/1sm [ SNsm ] tsm | lsm }G.Ca,5n.Pg M.Sy,B.{(S} G,B,Pg.Sn 4,1(S),8.5y.Pg
1227 bl 7 Ssm | Ssm § tsm | Jsm |PsC.B.Pm Ps,1(C,5),5.C Ps.C.B.G.CaSn P3,C.B#(S.C)5,Pg,Sn.Ct
hrid bl 86
1229 bt 68
1228 bit 13
1225 bt 69
1235 ot %5 Ssm ] Ssm ism Ism |Ps.C.B.PmS,Sr PsHS.CLS.C.B ?s,8.B,6,Pg.5n,S S.C.8,!1{S.C).Pg. M Ct
i237 it 57 . .
126 | ot | S2 ) Ssm | Ssm | lsm | tsm | Ps.S.B.C.Sn Ps.1(5.C).B Ps,G,8.Pg.Ct 5.Pg.f(S)LM.8,Ct
1127 1 o S3
1233 | bt st Siim § Sfim | Im tm |PsG.B.Ca,Sn P {(5.C).Pg.B Ps,G,B.P9.SnCa -{Ps.M,5y.8.5(S.C)
1235 bitt &1
1243 ait 50 fsm tsm | D/tsmn | O/ism | Ps,G.8.Ca,Sn Ps, 1{S.C).Pg.8.Sy Ps.G, B.Ca,Sn.Pg Ps,M,S5y,5n,§{5).8 °
19148 biv 47 1sm tsm | Osm | Dsm }G.B.5nCaC #,.8.5y.1(5.C) G.B.SnCa M.B.Sy.C
1423 biv 52 ) .
2233 all 18 Sism | Slsm | /Dm | 1/Dm JCMMSs.PmS.C 5.B,Pg.Pm G.S, Pg.MIn.Ss.Fm M,S,8,Pg.CLK
223¢ § akl 28 | SNsm {Sflsm | i/Dm { 3/Dm {G,MmM,55,5.C 5,8.Pg G, S,Pg.Mm,SsFm,B | M,S.Pg,Pr.K.ChSt,Ct
2282 ah 1" Silsm § Sflsm § 1/Dsm § 1/ Dam | G M¥m,S5,Pm,S.C S.8.X.Pg G, Fm,B,Py M, B K Po,To.5,Pg.Ct,Ch
225% ait 08 ] Sfsm { Slam | YDsm {/Osm {S,Pg.Mm,55.8.G S5.8.P3.C1P0,Ta K Fr,Coln,M,S,GPg.BLCH M, Pe, ChWh,B.Pg,Ct
2213 | WV 30 Im im ! 1/0m | 1/Om {68, Sy M.B,Sy M. G,B,Sy M,B.Sy,St
2113 b 28 |} S/tsm | Sltsm | 1/Dm | /Dm ;5,PmG.BSnCa S.Pg, Sy.51.Ct 5,6,Pg,5n0,Ca S.M,Sy,B,Pg.S1,C1.ChWh
14 -4 32 YDm | ¥YOm DOm Dm {G.B.M M. B, Sy G.B,M M,B
pabal by 2% "
2142 bIv [
3232 al} 05 St | Siim | 1/Dm | VDOm | S.Pq.Mm,S8,G.B S,K.M.Po,T0,Cl.Pg.B fm.G.Pg M.ColnB M, Pr,.Ch.Wh.K.Ba.Ct
3232 bt 15 YDm | /Om | Dm Oom JGM,B M, Ch, Wh.Sy G,M, B,Ln, Co M, 8, Ch,Wh, Ba
Ny biv 19 WOm | YOm } /Om | YDm | G,.B, M, Sy M, 8,Sy G.B.M. Sy 1 M,8,5y
3112 1 biv 59 J¥YOsm}iDsm} Dm | Dm {G.8.M,Sy ™M.8.5y G,B.M |M.8
111 1\ 12 Dm Dm Om om 16 8,M M, B G, B,M M, B
4128 ¢ bV ] Ds Os Om | Dm 6,8.M M. B G, B.M M,B
5111 biv 09 Om Dm Dm Om {6,B.M M8 G,B.M M.B
6321 atl [G) ¥Dm } 1/Dm | Dm Dm {Fm,G.B M, K, Po,Ch,Wh.Ct.Cl {FmM,B.Co.Ln Pr,M,Ch,Wh,Ct
622% aly 02 Om D Dm Dm [Fm,G,B M.ChWh,Po Fm, Co,ln Pr.M,Ch,Wh
6211 AV 04 Dm D Dm Dm {FmGB.M M.ChWh,Po Fm.G,M.B,Ln,Co Pr.M,Ch.Wh

Erptanation of Symbols
1.Headings i

Class: seo Fig. 3 for detaile; type: sue section 3.2; risk: seo Fig. 10 for details: A: alfisols {light textured soils); V: verti

2.Crepping Pattern/Duration of ths First Crop
$: singta crop; §: intercrop: O: doutle crops: . o ralr ‘
crops depending upon the raing commence late or early; s: short durstion {less than 90 days) m: medium dur_atnon {90-120 days)k sm: short to
modiurn duration .

3.Cropa

Ps: pasturas; Pm: pearl millet; Fm: finger millet; Mm: minor milists: S8: sesame: St sorghum; Ch: chickpea: Wh:
Sy: soyabean; Sn: sunflower: Po: potata; Ci: chillies: To: tobaceo: Ct: cotton; Le: linseed; Co: coriander; G: gr
K: heriat, Ca: castor; Be: Barley: Si: Safflowar: (5] etc. refer to kharif faliowed rabi sorghum. In practice there are save

tormy of toterance to dreught, floods, ate.

sols (heavy textured sofils)

S/i: single or imtercropping dapending vpon the rains commence late or early; 1/0: inter or double

whast; Pg: pigwnp;a; 8: beans;
dnut: Ct . Mo h Y

rnl. other equivalent crops in




bl Few other components of farming systams
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Class Type Risk PP P ILm Wm CC/CS/MG/IA -

0312 al . 80 /L L/L Hs Rr Us/Us/Us/Vs

0322  ai 90 '

1213 al 69

1813 all 65 /L L/L Hs Rr Us/L2/Hs/Vs

1841  an 67 :

1215 alt 81 . /M L/L R/ RBr Us/L2/Hs/Vs
- . Hs

1223 - ali 73 '

1238 all 52 L/M L/M R Rr Us/L2/Hs/Vs

1243 all -~ 42 - -

1245 all 30

-— - ——— — - -

1342  alll 60 L/M L/L Rt/ Rr L2/L1/81/Hs
Hs

—— - —— s o ———

1216 alll 58 L/Mm /M Rf R? L2/L1/81/Hs
1224  aill 68 /M - L/M Rfif Rr L2/L1/81/Hs

1242  ailf 60 . L/M L/t R Rr L2/L1/S1/Hs
1244 aill 38 L /M R Rr  L2/01/S1/Hs

S e v S A A iy . S e O N g e e OS n aD VO SD Mm, oy e SN Uy e A O S T D A Ve e e Moy S P Y R S B P S e St

1227 ' bi 71 L/t L/L Hs Rr Us/Us/Us/Hs

1228 - bl 86 . : ;

1229 bl 68

1226 bl 73 L/L /L Hs ARAr L1/82/52/S

1225 bl 69

1235 bl 55 /M /M R/ Rr  L1/852/82/S
Hs

1237 ol 57

1126 bl 52

1127 bW 53 )

—— o —— - ——

1233 bt 51 L/M L/M  Ri/ Rr  S1/Hs/L2/Vs
~ Hs

1236 bl 61

1241 bl 50

- - - -—

1114 6V 47 M/M  L/M Rt/ Rr  Hs/S2/Us/Ns

Hs
1125 biv 52

- o o -— - ——— ———
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47 .
2233 all © 18 " L/H /M Rf Rr Us/S2/S2/Hu
. 2234 | all 28 M/H LM Rt Rr  Us/S2/S2/Ha
2242 all 11 WL/H WM Rt -~ ' Us/S2/S2/Hs
2251  ail 09 M/H L/H . R -  Us/S2/S2/Hs
2213 biv 39 M/H UWH Rf - - Hs/S2/Us/Nt
2214 bV - 32 M/H /M f'\f - Hs/S2/Us/Ns
2121 biv 25 - '
2142 iV 09
2113 bt 28 /M L/M Rf Rr- . L1/S2/S2/S
3232 al 06 M/H L/M Rf - Us/S2/52/Hs
3233 bl 15 M/H  M/H Rf - S1/Hs/L1/Ns
31711 bV 19 M/H  M/H Rf -  Hs/S2/Us/Ns
3112 biv 18 .o -
4111 bV 13
4121 . bV 00
5111 biv- -09
63217 ~all - 00. M/H M/H Rt - Us/L2/Hs/Hs
6221 alV 02 M/H M/H Rf - 81/S1/81/Us

Headings: Cilass : see Fig. ‘13 for detalls: Type :
seo section 3.2 for details: Risk : see Fig. 10
for detalls: PP : plant population; P :

input level: LM : land management; WM

wataer management. CC : cassava & coconuts
suitability level: CS . cashew nuts suitability

level: MG : manngo suitability level. 1A, .
irrigation suitability levet. ’

Plant population & fnput levels: L :@ low:
M : medium: and H : high.

iand & water managemeni. Rf : broad bed
and furrows (or ridge & furrows). Hs :
hilt-siope:. Rf : runoff recycling using

on farm tanks.

Others: CC or C8 or MG T Us - unsuitabla:
. - less suitable: & - suitable: Hs -

. highly sultable: IA : Vs - very suitable:

Hs -~ highly suitable. S -~ suitable:
L ~ less suitable: Un ~ unsuitable: Ns -
not suitable.
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low pilant populaticn and low inputs the risk could be minimal. In the case of
high AWC and/or heavy textured soils sorghum. cowpea are prefered, However,
in heavy textured soails With high AWC the kharif faillowed rabi is more
remunerative(Note: dry-land agricuiture is highiy flsky but highly favourabte for
irrigated agriculture) . |

4.2 Sub-humid zone

7

The sub-humid areas -along the " coast except Beira. the congditions of

suh-humid nrﬁnnl:-rly in tarme of wat and
MERERT TIWSIIETSSs Ual e TR AP ArsTal s VIV ANg T rew e s weol £008

re not satisfied (Reddy.” 1984b) —-
dgry spells within the available effactive rainy pevr‘od. And hence this area is
eliminated from sub-humid zone and included under semi-arid zone for the
convenience of discussion. With this now we have three classes under sub-humid
zone, namealy: 6211, 6221 & 6321 arbund Beira, Espangabera & Messambuzi.
respectively. Initial rains are more reliable around Messambuzi compared to the
areas around the other two classes. Water-logging and soil erosion may be 2
major hazard and this may be severe during the above average rainfall years.
Therefore. under dry-land conditions broad bed and furrows soil management is

very important. This is major double cropping zone.

On light textured soils with low AWC: the first c"rop could be sither fingar
miilet or maize while the ',seéond crop may be either linseed or coriander etc.

During the below average rainfall cycle groundnut also could be grown.

On heavy jextured soils with high AWC: the first crop could be either

paddy-rice or maize and the secand crop could be either chickpea or wheat etc.

Where the tlemperatures are nc;t favourable for growing paddy-rice and/or
finger millet maize could be grown. This is particularly on the elevated areas of
ciasses 6221 & 6321. Ovver‘ these éreas barley is also suitable as second crop.
On areas with considerable siopes it may be preferable to 'grpw maize/soybean

intercropping.

Madium 1o high pilant population could be practiced with medium to high
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inputsf in the below average rainfall cycle it is possible to grow 99991ables in
the years with late commencement of sowing rains (Note: The maior’ risks
assoclated with food crops production in these classes are (i) unusual heavy
rans and (i) undependable initial rains) . ' |

4.3 ' Semi-arid zone

in ‘the present éludy"area only sub-zones 1-3 are present. Except at
sub-zone 3 the dependability' of initial rains are very low. The results are’
discussed below according to the level of dependabiiity/planting hazarg.

4.3.1 Highly undependable areas I{sub-zone 1)

The characteristics of this sub-zone are:
e dry-seeding is highly risky
o mechanized planting is uneconomical

o production is planting time dependent

in this sub-zone all the 5 zones are present.

Zone 1: In this zone four classes. namely: 1174, 1125, 1126 & 1127 are
preéem. The risk 67 dry—-landv égricult'ure is around'45—6.0%. Runoff is possibie
and theref_dre, by recycling. the runoff. water’ using on-farmA tanks the risk could
be reducéd. The prefered plant popd!ation is low to msedium and the inputs are
fow to moderate. On light textured soils hm-_-s!opé and on heavy textured soils
broad bed & furrows tand management ma'y,be, beneficial. Casséva is highly
suitabie on light textured solils of classes 1114 & 1125, white Vi_t is less sultable—1
at classes 1126 & 1127. Similar is the case with coconuts. Cashew nuts are
suitable—2 lwhile mangos are unsuitable éthfaéses 1114 & 1125 and they are
suitable—-2 at ciasses 1126 & 1127. The productivity may be moderate during

above average rainfall years and low during. below average rainfall years.

in the absence of significant winter rains (classes 1126 & 1127): in above

and beiow average rainfall cycies inter—- and single cropping could be practiced.
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respectively. On light textured scils: sorghum., groundnut, beans. pigeanpea.
suntiower. castor: and on heavy textured soils: sorghum, pigeonpea. cotton,
beans could be grown. On heavy textured soils with high AWGC during below

average rainfall cycle kharif fallowed rabi crop is preferable.

With 1;19 possibility of significant winter rains (ctasses 1114 & 1125): in above
average rainfall cycle double cgopping .and' iﬁ below average réinfan cycle
imercroppihg could be practiced. On light textured soils: groundnut, beans.
castor (also sorghum during below average ‘ra!n_fan. cycie) . and on heavy textured
soils: malze. beans. soybean could be grown. During the below average raintall
cyclte preteraply kharif fallowed rabi sorghum or cowpea or maize on heavy

textured high AWC soils is remunerative.

Zone 2: in this zone also four ciasses are preserit. namely: 2113, 2114,
2121 & 2142. The risk in this zone is less than about 30%. Water-logging and
soil erosion hazards are possible. particularly they are higher at classes 2121 &
2113. Broad bed & furrows soil management- may reduce thése hazards.
Cassava/coconuts are highly suitable in light textured soils at all except class
2113 (where they are less suitable-1). Cashew nuts are suitable-2 but mangos
are unsuitable except at class 2113 where they are suitabie~2. The productivity
may be moaderate 1o high in above average rainfall cycle while they are low 1o

moderate during below average rainfall cycie.

In the absence of significant winter rains (2113): in above average rainfali
cycie thter/doub!eA cropping  and in below average rainfall cycie
sing!e/imercropping- could be ‘practiced. On light textured soils: sc;rghum, peari
miitet, aroundnut. pigeonpea. beans. sunfiower: while on heavy textured soils:

sorghum. maize. pigecnpea. cotton. beans could be grown.

With the possibility of significant winter rains (élasses 2114, 2121 & 2142):
in above average rainfall cycle double cropping and in below average rainfall

cycle double/inter cropping could be practiced. On light textured soils: maize.
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groundnut. beans: and on heavy textured soils: maize, beans., soybean couild be

grown,

The prefered pbpulaﬂon is medium to high except at 2113 (where it is low to
moderate) with low to moderate inputs. Ctlass 2113 along with 1126 & 1127 is

more suitabie for pasture/animal production.

' Z.onés 3-5: in these three iones there am.s classes. namely: 3111, 3112,
4111. 4121 & 5111. The risk is less than 20%.'The water—logging and soil
erasion hazards are ‘moderate to seve_rel during beiow aﬁd above average rainfall
cycles. respectively. Broad. bed & furrows soil management is essenﬁa!. -This' is
a major dou_ble cropping _ione. The piant popuiation could be moderate to high
with low to modér_ate inpqig. This represents the major -'cassavé/coconut belt with
reliable productivity on light textured soils. Root crops suc;h as sweaet 'potatos
are ailso suitable on light textured soils. The maior crops of this belt are
maize. groundnut,. beans on light .textured solls; and maize. .beans on heavy
textured soils. Tha' high undapendability in terms . of initial rains makes these
regions unsu‘it.a.ble‘ for. . paddy-rice (as. the vyields are highly planting time

dependent) .

Note: The major risks of these sub-zones are (i) planting time.- (i} drought
(in zone 1 and partially in zone 2) and (iil) occasionally heavy rains in zones
3-5 and partially in zone 2..Also. production depends upon the selection of right-
varietie_é/cuitivars. particularly .in the areas with significant winter rains or long

summer rains.

.4.3.2 Undepandable areas [sub-zone 2]

The characteristics of this sub-zone are:
o dry-seeding is risky

o mechanized planting Is less economical

However, these tw‘o.'situaﬁons could be minimized by careful planning of planting



52

time by dividing the period into above and below average rainfall cycles. Only 3

zones are present in this sub-zone, namely: 1-3.

Zone 1. in this zone there are 2} classeé. The r';ék varies between 30 to
90%. _ y

Classes 1227, 1228 & 1229 The risk is mora than 60%. The rainfall
pattarns are of bl type. These classes are preférabty suitable tor pasture and/or
sihgte cropping. On light texthred soils cowpea. beans. peaﬂ mitliet. castor.
sunflower (alsoc groundnut during above average rainfall cycle) and on haavy
iexturad soils kharif fallowed rabi sorghum or cowpeé (or 'slngle cropping of
sorghum. pigeonpea, perenial cotion, sunfiower) couid be grown. With low
inputs and low plant population: hill-slope land managemeni is peneficial. Runoff

recycling is preferable and highly suitable tfor irrigated agriculture.

Clasgses 1225 & 1226: Like in the above classes the risk is about 60% but

the rainfall types come under bll. The appropriate crops/cropping pattarns are
similar to the above classes but in these classes pasturas are mora productive.
The pilant population/inputs. ifand/water managements are similar to the abéve
ciasses. However., the suitability tevels for cassava and other tree crops are

slightly differeni. These areas are suitable for 'irrigated agriculture.

ciasses 1235 & 1237: These classes are similar to the above classes except
that thé'risk is less than 80% but more than 50%. Because of this the plant
population and the inpuis could be low 1o moderate under pelow and above
average rainfall cycles, raspectively. " During above average rainfalt cycle broad
oed & furrows and during' below average raintall cycle hili-slope land
management is beneaficial. Runoff recycling is also beneticial. The' crops/crapping

pattern are similar to the above classes.

Classes 1214, 1216, 1224 & 1i242: At thase classes the risk is iess than

70% but more than 50%. However. the rainfall type foliows the aill. At these

classes during the below average rainfall cycla single/inter cropping and during

---l-----l---\



) 53

above average rainfall cycle intercropping Is possible. During below average
rainfall cycle: on light .textured soils pearl hillet, ccwpéa. groundnut, castor.
sunflower and on heavy textured soils sorghum. .cowpeas. _plgeonpea or kharif
faliowed rabi so?ghum or cowpea could be followed. During above average
rainfall . cycle: on light textured soils groundnut. minor minet's. sesame,
pigeonpea. sunflower and on heavy textured . soils cowpea. sorghh‘Um. fnaize.
pigaonpea. cotton.. kharif fallowed rabi sorghum could be practiced. Low to
meadium plant population and inputs (except at 1274 where the inputs could be
low to low) with broad bed & furrows land management & runoff recycling is
beneficiat. Cassava/coconuts are less suitable-2: cashew nuts are Jless

suitable~1. mangos are suitable-1 and [rrigation is highly suitable. '

gLaig 1_2_4_4_ Like the above group it is also follow alll type but the risk is
}err (30—45%).. During the below average rainfail cycle single/intercrop and
dur.ing above average rainfall cycte intercropping is su‘table.t During below
average rainfall cycle: on light textured soils .groundnlut. castor. sunfiower,
pigeonpea and on heavy textured soils maize. beans. soybean or'kharn_fallowed
rabi sorghum could be practiced. During the above average rainfall cycle: on
light textured soils groundnuil. beans. pigeonpea. sunflower and. on heavy
textured soils maize. beans, pigeonpea. soybean could be grown. tow to
moderate inputs: low to high plant population. broad bed & 'furrows management;
and. runoft recycling are beneficial. Cassava/coconuts are leés suitable-2:

cashew nuts are less suitable-2: mangos are suitable-1 and irrigated agriculture

is highly suitable.

class 1213 The risk is ‘more ‘than 70% with al type. Prefered zone for
iegume pastures. Single cropping during beiow average rainfall cyc;:!e and
single/intercropping during above average rainfall cycle .could be practiced. Pear!
millet. cowpea on light textured soils and kharif fallowed rabi sorghum or cowpea
on heavy textured soils could be practiced. During the above average rainfall
cycle also sorghum, cowpea éingle/intercropping could be pra\_cticad' on heavy

textured soils. Low piant population and inpuls: hili-slope land management:
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runoff recycling are beneficial. Irrigated agriculture is very suitable.

classes 1215 & 1223 The risk is 60-75% with all type. The wet spells _are'
more tt_\an dry spslls but tha wet spells themselves are less than 50% of the
availabie effective'rainy period. Also. the variability in the available effective rainy
pericd is jow. During beiow average rainfall éycla -single” and during above
average rainfall cycle imércropping" could be practiced. Pearl millet. cowpesa.
mincr millets, sesame. beans on light 'taxtured soils and sorghum. beans or
kharif fallowes rabl sorghum or cowpea. pigeonpea couid be grown on heavy
taxlured solls. During below avarage rainfall years lagume pastures could also be
grown. Low . 1o madium plant population: tow inputs: broad bed & furrows on
heavy texturad soils/above average rainfall cycle and hill-siope on light textured
solis/below avaragse raintall'cycla land managaement: runoffi recycling preferably
during below average rainfall cycls are beneficial. Very suitable for irrigated

agriculture in the post-rainy seascn.

Classes 1233 & 1236: The risk is 45—6:5% comes undar. blll type. Wet spelis

are shortar than dry spells being less than 5 weeks. Single/intercropping during
oelow average rainfail cycle and intercropping during abcve average rainfall cycié
could be practiced. On light textured soils groundnut, beans, castor, sunflower,
pigeonpea and on heavy textured soils malze, bteans. sorghum. kharif faliowed
rabi sorghum or cowpea. sunflowar could ‘be practiced. Low 1o méderate plant
popuiation and inputs: broad - bed & furrows on heavy textured solls/above
average rainfalt cycle and hilt-slopé on light textured soils/below average rainfall
cycie: runoff recycling during below average rainfall cycie are beneficial.
Cassavafcoconut are suiiable-1: cashew nuts are highly suitable: mangos are

less suitable-2 and unsuitable for irrigated agriculture.

cigss 1238: The risk is 45-80% with ali type. Here also weat spelis are laess
than dry spells and wet speills are less than 5 weeks. Single and Intercropping
couid be practiced during below and above'average rainfall cycies, respaectively.

Pearl millot, beans. cowpea during below averaqe rainfall cycle and greundnut,

[
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winter rains while 2213 come under blV type with significant winter rains. The
risk is less than 45%. The risk decreases from 45% to leés than 15% in order
as 2213, 2234. 2233. 2242 & 2251. also in the same order the dependability

increases.

Class 2213: The wet spells are Jess thg_ﬁ dry spells with wet spelis ot about
5 woeeks.  The risk is 30-45%. 6uring below average raintall cycie intercropping
and during above average rainfali cycle inter/double cropping coutd be practiced.
During beiow average rainfall cycie: on light textured soiis ‘groundnut. beans and
soyabeans and on heavy textured solls malze. beans and soybeans and during
above average ‘rainfail cycle: on light textured soils: malze. groundnut, beans,
soybeans and on heavy textured soils maize. soybean. beans. saflower could bs
grown. Medium to high plant population; tow to high inputs. broad bed &
furrows land management are beneficial. Cassava/coconuts are highly suitable

with suitable~-2 for cashew nuts.

Class 2233: The wet spells are more than dry spells but the wet spells are
less than 5 weeks. The risk is 18%. Single/inter and inter/double cropping could
be practiced during below and above average rainfail cycles. respectively. During
baiow average rainfall cycle: on light textured soils groundnut, sorghum. pgarl
millet, cowpea. minor millels. sesame and on heavy textured soiis sorghum.
beans. pigeonpea. psar! millet and during above average rainfall cyv.cta: on light
taxtured soils groundnunt, sorghum, ptgeoﬁpea.' fingar millet. minor miliets.
sesame and on heavy textured sbﬂs maize. sorghum, beans, pigeonpea., cotton.
kenaf could be grown. Low to high p\ant population and low to mpdium iNPUis;
broad ‘bed & furrows land management: runoff recycling are beneficial.
Suitable~2 tor cashew nuts and maﬁgds. Highly suitable for post-rainy season

irrigation.

Class 2234: Wet spells are more than dry spells with wet spelis being more

than 5 weeks suggesting 1the possibility of water-logging hazard. The

crops/cropping patterns are more or less similar to class 2233 with faw
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pigeonpea. sunflower, beans during above average rainfall cycle gn light textured
soils and sorghum. peari  millet. cowpea or kharit fallowed rabi sorghum - or
cowpea during below average rainfall cycle and sorghum. pigeonpea. beans -or
kharif fallowed rabi so:"ghum or cowpsea during above average r;qinfaill cycle on
heavy textured soils could be grown. Low 10 medium plant population. and inputs:
broad bed ‘& furrows land managemant. runoff recycling are beneﬁctéi. trrigation

is' very suitabie during post-ralny séason. *

Classes 1243 & 1245 At these ciasses also wet speils are more than dry

spelis but wat spells zre less than 5§ weeks. The risk is 30-45% with ali type.
Single and intercropping during below and above average rainfall cycle.
raspectively, "'Durmg beiow average rainfall cycle: on ilight textured soiis pearl
millet.” cowpea and on heavy téextured solls' sorghum, beans, pearti miliet,
cowpea or kharif failowéd rabi sorghum or cowpea: and during above average
raintall cycie: on tight textured soils groundnul, pigeonpea. minor miliets,
sasame. sunflower and on heavy textured soils sorghum. pigeonpea. beans or
kharif f{allowed rabl sorghum or cowpea could b'e'grown".' Other management

factors are similar to class 1238.

clasg 1241: This is similar to the above group except that winter rains are
possibie in- this c¢tass. The risk is 45-60%. Intercropping and"mter/double
cropping could be practiced during’ below .and above average rainfall cycles.
respactively. During below average rainfall cycle: on - light textured solis
groundnut. beans. castor. sunflower ‘and - on heavy textured soils beans,
pigeonpea. soybean or kharif fallowed rabi sorghum or cowpea and during above
average rainfatl cycle: on light te:ﬁured soils groundnul. beans. pigeonpea.
-castor. sunflower and on heavy textured soils maize. soybean. beans. sunflower,
kharif fallowed rabi sorghum could be grown. The managemant practices are

similar to classes 1233 & 1236.

i

Zone 2: In this zone there are five classes. namely: 2213, 2233, 2234,

2242 & 2257. Except class 2213 others come under all type with no significant
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exceptions. namely: peari millet is less suitable: during above average rainfall
cycle on heavy textured solls paddy-rice could be grown in yevars“'of early rains
and chickpea can be gQrown as second..crop: the pl_anf popuiation could be
medium to high. | |

Class 2242 Same as X clasé 2233, with few éxceptions. part'lc,u!arly‘ du'ring
above average raintall cycie sorghum is {ess suitable and ke_naf;l,s; more sultabie
than cotton:. with Jate-rams yegegab!eé. potaio, tobacco. chillles cpuld be grown

on heavy texitured soils,

Class 2251: In this class the wet spells are mofé than dry spells with wet
spells beiéé_more than 5 weeks with a very low c.v. ot effective rainy period
(less than 45%). The risk is less than 10%.. This area is more ~proﬁe 10
water~logging and soit eroslon hazard. The broad bed and furrows land

management of soil is very important to improve the productivity. Single/inter and

inter/double cropping could be practiced during below and above average rainfali

cycles. respectively. During the below average rainfall cycle: on light ;extufed
scits  sorghum. pigeonpea. minor hillets. sesame. pearl millet; beans,
groundnut. and on heavy. toxtured soils sorghum, pigeonrjea. koenaf, .beans.
cotion (with late railns chiilles., potato. tobaccq) and during above average
rainfall cycla:  on flight -textured soils finger millet, coriander. linseed. maize.
sorghum. .groundnut, . pigeonpea. beans and on heavy textured soils . malze,
paddy-rice (with early good rains). chickpea. wheat. beans. pigeonpea. cotton.

kenat could be grown.

Zone 3: In this zone two c-lasses." namely: 3233 & 3232 are gresent. The
former comes under bill and the latter comes under bil type of .rainfail patterns.
The risk is less than 15%. Eventhough, woet spells are more than dry qull; and
wet spells themselves are more than 5 weeks. the dry spelis are also more than

5 weaeks. -

Class 3233 Inter and double cropping could be practiced during below and



above average rainfall cycles. respectively. During below average rainfall cycie:
on iight textured soils maize. groundnut apd ‘beans and on heavy taxtured soils
malze, soybean. _chickpea. wheat. barley could be grown. During the above
average rainfall cycle: on light textured soils groundnut. maize. beans. linsesad.
coriander and on heavy textured soils malze, beans. chickpea. v);heat. barley
could be grown. Medium to high plant population and inputs; bfoad bed &
'furrows, soil management are beneficial. A,CI:assava is suitable. irrigated agricuiture
is not suitable. Temperatures may not be tavourable for cashew nuts, coconuts

and marginally to mangos.

Class 3232: Singie/inter and inter/double cropbing couid be practiced during
below and above average rainfall cycles. respectively. bur(ng below average
rainfail cycie: on light textured soils sorghum. pigeonpea, minor millets,
sesame. groundnut. beans and on heavy textured soils sorghum. kenaf. malze.
pigeonpea. beans (potato. chillies. tobacco as single during late rainfall years)
couid be grown. During above average Vra(nfalt ‘cycie: on light textured solis
finger millet.; groundnut, beans. pigeonpea. maize. corlander. linseed and oOn
heavy textured soils maize. paddy-rice. chickpea. wheatl. barley. kenaf. cotion
(if températures’ are suitable) could be grown. Medium to high plant population
and low to medium inputs: broad bed & furrows land management are benseficial.
Cassava is suitable—-1. irrigated agricutture is highly suitable during the post-ralny
season. 'Temperatures may not be suitable 1(;" coconuts and cashew nuts while

they may be marginally suitable for mangos.

4.3.3 Dependable areas Isub—-zone 3l

The blanting ‘hazard is low. With caretui planning dry-seeding could be
successful and mechanized planting is possible. In this sub-zone one zone s

presegnt. in this zone the risk is 60-75%.

Zone 1. In this zone three classes are present. namely: 1313, 1341 &
1342. The formar two cilasses come under all and the latter comes under alil

type rainfall patterns. The wet spalls are more than dry speils but the wet speils



thamselves are less than 5 weeks.

Classes 1313 & 1341: Single and ‘im.erc‘roppiﬁé could' be pr'actice.d during
betow' and above average raintall 6ycles, re‘spective‘ly. 06 light texiured ' solis
pasture. pea_rl millet. cowpea and ‘h.eavy textured solis basturés. -sorghum.
cowpea or kharit failowed rabi sorghurﬁ ‘or cowpea could- be grown. Low plant

population ' and inputs: hili-slope tand management: runoff recycling are

- beneficial. Very highly suitable for irrigated agriculture.

Class 1342 Single and inter cropping could be practiced during below and

- above average rainfall cycles. respectively. During below average rainfall cycle:

on light textured solis sorghum, cowpea. _peari mmetg.. pigeonpea. sunflower and
on heavy texturaed soils sc;rghum. cowpea. pi_geon.pea. or kharif fallowed rébt
sorghum oOr cowpea cﬁould be grown. During above averags rainfalli cycle: on
light _textured solls maize, béans, sAunﬂower. pi.geonpea.‘ cowpea, groundnut and
on heavy textured soils maize. beans. p._ig'eonpea. soybean. cqtton could be
grown. Low to medium plant population: low inputs: 'brc‘zad_ bsq & furrows 'on
heavy textured soils and hllt;siope on llgﬁt textured soils land management are

beneficial. For irrigated agriculture highly suitable with less suitable~2 for

cassava.
5. . RISK PATTERNS
5.1 - Risk associated with the stability
- of Initial effective rains
Southern Mozambique presents two distinctive rainfall patterns, namely: (o

areas with sufficient winter rains) and (ii} areas without sufﬁcient winter rains for

. cropping. - Aiso.. the dry period between summer and winter rains is short and

the reliability of winter rains are iower than main summer rains. Ali these play
an important role. in crop. producﬂ_dn. The areas with sufficient winter rains in
southarn and central: coastal _parts .present very low rainfall occurrence
probabiiities. Also, - these areas are ch'aracferized - by high variations both in

terms of commencement time and cessation times of effective rainy. period.
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Bacause of this. traditionally the farmers plant their crops at different dates
starting from August. Under this system the crop primarily grows on conservad
soil moisture. This practice has limitations. particularly on low AWC t%ght textured
soils: the yibelds‘« afe low. as they don't utilize well the natural resources,

particuiarly rainfali.

However. it is seen from Appendix !l that the high variations in the
commencement time of rains present debandenée on the rainfall cycles. That
is. during below average raintaﬂ- cycle the rains commence later than ‘average’
while during above average rainfali cycle they commenée earlier than average.
;f‘herefore. by dividing the period into expscted above- and below average rainfall
cycle the variability in the commencemém" time of sowing rains couid be reduced
substantially. In addition. the results from Fig. 5 don‘t suppoﬁ the tfaditiénal
practice of plahfing from August. Therafore. in. order to imprbve the
productivity or to optlmlzé the prod.uctivi.ty level per unit area the 'bette_r time of
planting is as explained in section 3.3.1, where in the critical crop growth
stages coincide with the period of suifficient rains. This practice also helps in
‘.gemng a Asec'ond crdp. With these specified limits. where the commencement
time of sowing rains is very variable, different dates of pianting could be
practiced. but this practice should not effact the plénting of the second crop in
April/May. Careful selection of planting time is vefy irﬁportam as it defines the
cropping pattern and crops. As these in turn define the most appropriate

production level. In—appropriate planting time increases the risk level.

52 Risk associated with excess water

The northern paris of southern Mdzambique has a possibility of excess water
during the crop growth cycle (Fig. 7). On heavy textured soils this may create
water-iogging hazards. The other important hazard assoclated = with such
phenomena is soil erosion.. The former directly effacts the production while the
iatter effects the production indirectly through a tong cycle by reducing fertility
and top soil. The central and southern coastal beits and southern parts present

possibility of excess water. However. the occurrence of long dry periods within
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the available eoffective rainy period (Fig. 8) will indirectly counteracts the excess
watar problem. Tharefore. it may be possible 1o have short term water-iogging &
soil erosion hazards. However, these could be minimized through proper taﬁd
managemant pract_ices. | One such a system is broad bed‘ & furrows developed at
ICRISAT in India. As such this practice may not overcome big excess water
problems. - becausé the suggested manégement practice works under limited
excass water conditions. Howevar, it is seen from Appendix |l that !n‘slome years

abnormally excess water situations are possible.

The central inland areas also receive high rvains of 100 mm/week or more.

These may not cause as such watar—logging problems but by conserving such

© water in-situ through some mechanism that reduces surface runoff will help in

increasing the productivity. One such mechanism is hill-siope land managemaent,

The other important aspect that diractly relates 10 oxcess water is the
selaection of appropriate crops. In—-appropriate sslection of crops under different
levels of excass water may increase the risk hazard on crop production. That is.
under excessivé(y wet conditions maize is more suitable than peari millet or vise
varsa. This is more associated with agroclimatic trait rather than biological trait
ot the crop.

53 Risk associated with drought

The study area in general presenis é high risk duve to drought except for é
fow areas in the north and -coastal areas (Fig. 10). This risk is tarming system
specific. For example., under drier conditions maize in place of pearl millet
increases the risk. 'This is not due to biological limitation but due ‘to agronomic
limitation. By foMoWing better‘ managemens practicas risk could be marginally
reduced. | The risk may be higher for low AWC solis and iower far high AWC soils
compared t‘o‘the valus quotad in Fig. 10.  That is. the value presented in Fig.
10 presents an average situation of a region. Also. it is seen from Appendix U
that the risk is lower and higher during above and below average rainfall cycles

over the average. respectively. Because of these the suggested farming sysiams



differ according to the type and rainfail cycle.

5.4 Suggastions t0 reduce the risk paiterns

11 irrigation:  More than 65% of the area iIs suitable for irrigated agriculture
(Fig. 1D . In general majdrity of the area presents high risk (more than 50%)

for dry-land agriculture.

2] Cassava/coconuts: Thesa are better adopted to the regions with sufficient
vinter rains and/or ionger summer rains (Fig. 12). These crops cover the soil
ovar a longer period and reduce the soil erosion hazard and better utilizes

rainfall throughout the year.

3] Pastures: A better production system for areas with rainfall type of bll and
marginaily t0 bi & bill with high risk of more than 50% are pasture/animai
production. This system not only reduces the risk but also protects the soil from
erosion. However. the salection of such system depends upon the needs and/or

socio—-economic conditions.

4] The crop combinations/cropping systems: The salection of crops and
cropping patterns are critical to aptimize the yields. For example: the common
crop combinations are maize + groundnut. eventhough it was well established that
this is not a good system in terms of competetion for water and finally in terms
of yield advantage. Even with these limitations farmerc as well as researchers
foliow this combination, Similarly in central inland areas whera it is more
suitable for crops such as pearl millet and sorghum. drought tolerant varieties,
are traditiona!ty grown maize, more drought susceptable. That is. yieid reduction
pér unit water stress is more for maize over the other two drops, The vield
potential of sorghum is as high or even more than maize. | it Is commonly
mentioned that the reason for such -practice is due to birds. This needs to be
further investigated. Because, the nearby areas are stili. being cultivated with
sorghum & pearl miliet. Similarly. from- a c!ima.tlc- point of view

groundnut/pigeonpea or groundnut/castor is. superior to. groundnut/maize oOr
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groundnut/sorghum: minor millets/sesame Is “ superior o peaﬂ millet/sesame or
sorghum/sesame or maize/sesame. Al these observations are based on fieid -
expertenéle over saveral years. both by farmelrs and resesarchers. In areas with
high terminal rains it is quite agprdpria{e to faliow an. intercrop over single or
doubie créps. Sihi!arly. in areas"with',lohg “and stabie te'rmin_al.";rains' it is
preferabie to grdw :double crops while ‘with short and stabie rains single
créppin'g.' o - - .

8. SUMMARY AND CONCLUSIONS

This study éttempts to characieﬂze the risk associated with dry-land
agriculture. For this ‘purposa three ﬁp-es of risks are identified. namely: (i)
risk associate¢ with- the variability of commencement time of effective rains or
sowing rains:; G ¢ risk assocléted with excess water or water-iogging: and (i)
risk' associated 'with droughts. All these could bé minimized by proper

identification of farming systems as these risks are farming system dependent.

The rainfall pétterns show considerable regional differences. Two such

characteristics are: fength of summer rains and sufficlency of winter rains.

. These_characteﬁsttc_s play significant roile in the idantification of‘farming systems.

In genera!"du}in'g the main summer rainy season ensergy is not limiting crop
productivity (except in elevated areas: howaver, even here by idenﬁfying
appropriate crops and species this effect could be minimized) . therefore. the

main factors that contro! the production in these areas are the rainfall patterns.

-

The §tudy area presents ‘high vau;iaiion in terms of both commencement time
and céssation times of eﬁéctive rains. That is. in -general'thé‘risk associated
with pianﬂng. thé plantiné hézard; is high. Howaver. this could be minimized by
identifying propeor planting times as these.'shovir a,higﬁ dependence on rainfall
cycles, e.g.. aeffective rains commence aal;lier during above average rainfall

cycle years and tater during beiow average rainfatl cycie years.

The excess watar hazards are high over ths northern parts of southern




mozambique and along the coastal belts. These could be reduced by proper land

management such as broad bed & furrows.

The risks due to droughts are. very high over the majority of the area.

particularly over the central and southern inland areas. The risk could be

minimized by proper management. The majority of the areas under h"lgh risk are

highly climatically suited to irrigated agricuiture. In the areas with long summer
rains and high risk (more than 50%) are more suitable for pasture/animal based
production systems rather than crop production systems. The pasture system not
only reduces the risk but also protects the soll from erosion. Similarly, under
the long summer rains .and‘ with sutficlent winter rains cassava/coconut based
cropping system not only reduces the risk but aiso prbtects the s_oil from erosion
on light textured. soils. The risk shows a(high assoctation with rainfall cycles.
Therefore. the most suited farming syst‘ems to the gﬁmaﬂc.pattern sﬁould be

encouraged.

The suggested farming syster}vs under which tﬁe risks are minimum are also
presented along with areas that are suitable for cassava and some tree crops..
These results Aprovide a basis for regionat planning and assist ir"o a crop
irnprovement program. in addition to characterize risks. Also. provides the basic
agrociimatic inventory of certain charat.‘:teristicvs of local climates. which are of
value in local planning. ' A

ACKNOWLEDGEMENTS

Tne author is thankful to the Meteorological Services of Mozambique for
providing the necessary daily' rainfall data. particularly to Dr. G. Pepe the
Director. The author is aiso thankfull to Mr. Poncio J. Maciel and Mr.

A. Cowen for the cartographic assistance.



65

REFERENCES

Carvalho, M. de. 1969. A agricultura traditional de Mocambique. Missao
de inquerito Agricola de Mocambique, Lourenco Marques, 67p.
Frere, M. 1979. A method for the practical application of the Penman
- formula for the estimation of potential evapotransﬁiration
and evaporation from free water surface. .Rome, FAo;
AGP, Ecol., 1. - '

Nix, H.A. 1981. Simplified simulation models based on specific minimum
data sets: the CROPEVAL concept. In A. Berg (Ed), Applica-
tion of Remote sensing for agricultural production forecast-

ing, Balkman, Rotterdam, pp.151-169.

Penman, H.L. 1948.' Natural evaporation from free water, bare soil

and grass. Proc. Roy. Met. Soc., London, (A), 193:120-146.

Reddy, S.J. 1983a. Agroclimatic classification of the semi-arid
tropics: I- A method fof the computation of classificatory
variables. Agric. Meteorol., 30:185-200.

Reddy, S.J. 1983b. Agroclimatic classification of the semi-arid
tropics: II-Identification of classificatory variables.
Agric. Meteorol., 30:201-218.

Reddy, S.J. 1984a. Agroclimatic classification of the semi-arid
treopics: IlI-Characteristics of variables relevant te crop
production potential. Agric. Meteorol., 30:269-292.

Reddy, S.J. 1984b. Agroclimatic classification'of the semi-arid
’ tropics: IV-Classification of India, Senegal and Upper
Volta. Agric. Meteorol., 30:293-325.

Reddy, S.J. 1884c. Suggested farming systems and the calculated
associated risks for a few selected locations of Mozambique
using the agro-climatic analogue transfer technique.
Comunicacao No. 19b, Serie Terra e Agua, INIA, Maputo, 85p .
(English & Pértugues versions). '



Reddy, S .J v

Reddy, S.J.

Reddy, S.J.

1415

1984d. General climate of Mozambique. Comunicacac No. 19a,
Serie Terra e Agua, INIA, Maputo, 41p (English & Portugues
versions). ‘
1984e. Agroclimatic classificaticn of the semi-arid
tropics: V-Classification of tropical Australia. Under

preparation.

& Vermeer, A.C. 1984. Available water capacity of the
soils of Mozambique. - Nota Tecnica No., 27, Serie Terra e
Agua, INIA, Maputo, 16p + 1fig. (English & Portﬁgues

versions).

Reddy, S.J., Rao, M.R. & Willey, R.W. 1982, Identification of cropping

patterns at few selected locations in India: Scil water
balancz simulation. ICRISAT Patancheru P.0., A.P., India,

Under preparation.




67

APPENDIX ~ I: INTTAL RELATIVE RARWALL PROBABILITIES AT 51 LOCATTONS QVER SOUTHERN

MOZAMBIQUE

1. Bela Vista 2. Catuene

5. Inhaca 6. Marhica

9. Moaba 10, Nemaacha
13. Tinonganine 14, Urbeluzi
17. Chibuto 18. Chigubo
21, Xai-¥ai 22, Mecia
25. Maniquenique 26. Massangena
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APPENDIX ~ IT: SEASCNAL PATIERNS OF AGROCLIMATIC VARIABLES AT 51 LCCATIONS OVER -

SOUTHERN MOZAMBIQUE

1. Bela Vista

43, Nova Sofala

2. Catuane

‘6. Mephica

10. Namaacha
14. Unbeluzi
18. Chigubo
22. Macia

26. Messangera
30. Chdkwe

34. Irharrime
38. Mcourbi
42.. Quissico

2. Gangalane
7. Maputo

11. Ressaro Garcia
15. vila Luisa
19. Chobela
23. Manjacaza
27. Pafuri i
31. E’mhalouro
35. Mebote

39, Marrurbene
43, Vilenculos
47. Beira

4. Goba Fxmtelra
8. Mazeminhama
12, Sabie

16. Zitwxo -
20, Chongoene
24. Maleurnia
28. Mepai

32. Inharbene
36. Marbone

40, Macoongo
44, Espungabera
43. Mxcheve

50. Vila G. de Arriaga 51. Vila Machado

A‘Figure not included as the conditians are satisfied only in one year.
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O objectivo principel deste estudo e caracterizar o risco
agsociado com 2 agricultura de sequeiro sobre o Sudoeste de
Hogambigue & 20 graus S Lat. Neste estudo foram utilizados dados
climaticos semanais para 51 estagdes ue+eorolégicas. AS anslises
foram efectusdas utilizando o tecnice agrocl 1mética angloga Py
do Autor. Ta interpretacso dos resultsdos foram tanbem utilizades
informacoes sobre as probebilidades de pluviosidede relativa e 08

4

ciclos climaticose.

ld . - L~ R
A area em egtudo, apresentis uma el evada lndependen01a amn
ambos o0& periodos, no infciv e finzl das chuvas. spresects

M
= t -
PR D O

A

s ororloes co lono dn ceste, particulaimente, a zone
entral o volis de ﬁhacoongo, {ni-Zai, apresentam vorincoes
muito zlims, realgrnde a imporitancis de une cuidsdoze plu:ificag'
2o neriodo de pisntio. isio é considerado como wa dos malores
sco8, fector gue influencis significativamente = produg&o da.
egriculfura de sequeiro, Em geral, o inicio do periodo chuveso
demonstra a relagiéo com o ciclo de pluviosidade: Ifato é,
comezam cedo durante & media eoins do ciclo de pluviosidade e

4

conegam tarde durente a medis sbaixo do ciclo de pluviosida

-, - . ’ . » - » - L]
U segundo risco e o mais imporitante, e a possibilidade

" N . a . 5 . g . . ~y o
de quevra da culiurz de sequeiro. ais Ce 50% de experiencias
ng ares  €levedo rigco ou quebra (50%) .

pPluviosidade e baixo ne ciclo acima da o u

rd

G visco e alto durante o ciclo sbeixo da medis de
3 nediz de pluviosidrde.
Jontiido, o umedor cren oo elilc risco parece cliidiie
crmen e prowvic o a;riculturse de repadio. {rigisadc poxr

azua, 0 terceiro yisco apresenia wum

ondrao =lio renio e factor ndo 56 se refere ©o probleme
de excesso de Anw ribém A erosdo do solo de
selecgao de culturss.
ng enalogia 4a ;i
3G L O oo oTacea
e rierliure cndo anronriado no cual

-

menciounios *m“e* ‘0 ser ainipiscdos

Py

.
O
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Us resultados, proporcionarao a base pare o plano rezional e
apoism o programa de melhoramento da cultura, alem de carace
terizar o risco.

O aspecto do risco, em terras de rendimento previsto,
para & identificagao do sistema de Agricultura sera abordado
na fase 11 deste estudo.

1 INTRODUGKO

O objectivo principal deste estudo € caracterizar os
rigcosg asgociados com a agricultura de sequeiro no sudoeste
de Mogambique. .

0 clims e o principal factor de impedimento para a pro
dugho de agricultura nos tropicais sazonais secos. A incontro
lavel "natureza" do clims torne isto msis importante. Nos t:é
picos, excepto o c¢lima apresenta variagoes elevadas da pluvigo
sidade no espago e no tempo. Assim a produgso da agricultura
de sequeiro, apresente tambem uma variedsde elevade sobre o
espaco e tempo. O campon%s, atraves da sua longea experi%ncia,
tem sdaptado as cultures/sistemas de cultivo mais apropriados
e o8 seus sistemas de produgao sac nitidemente homestatic e
persistem nos rendimentos estaveis, mas baixos. Neste caso o
cbjectivo e reduzir de ano para ano, a variagao de rendimento
da cultura, mas nao optimizar o rendimento ou o lucro; uma con
gideragéo importante na presente situagdo é o sumento impulsi-
vo de populagho por area/unidade cultivada.

Og cientistas agrénomos estao & tentar desenvolver no-
vas tecnologias para © melhoramento da produgac de agricultu-
ra de sequeiro atravées do melhoremento da semente/ou praticas
de maneio: tude, referente so gistema de agricultura melhoxado,

Aqui, sob as condigOes climaticas dadas, devem-se colo-
car dois factores importantes, nomeadamente: qual e o mais
apropriado? B quais o8 seus riscos associados?

Os cientistas agronomos, atraves das suas experiencias
no campo, tem encontrado certas caracteristicas de clima que se

relacionam com o risco na produgao de agricultura de sequeiro.
Estas incluem: ' ‘ :
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. Variagoes no periodo do plantio

- - - > . .
o tuebra da culture devido & mistura de solo lnmdequada
. Reducao do rendimento devido ao excesso de “”ua.

Txistem intmeros outros fendmenos locais, somados = este
fenémeno regional teis como: geada, granizo, chuvas intensss,
tempestades, etc., que influenciam a produtividade da cultura.
Contudo, os fenomenos regionsis s@io mais 1mportantes no plano

regional,

¢ nivel do risco, varia de acordo com o tipc de sistema

da  agriculture. Temporsrismente, existem diferentes modelos pa-
Tz se sveliar o mesmo tipo d2 risco, unp,naendo do interesse do
investigador, Tor exemplo, a seca meteorologlca e diferente da
secsa nldrolo' ica no eantanto ambas sao diferentes da seca avrico
1z, “orem, a con51neregao priancipz2l em Quclqugr snalise de ris-
co agricola provocado pelo climn, poders ser pars "0 que O Sig-
tema de sgricul lurs & designado™. O objectivo deste estudo, tam
bem nio e desenvolver um metodo nOVO Ou Trever 0s rodelos 5 exis
tentes, ' -

i metodologzia da FAO (1978) pare as zonas agroecologicas,
utiliza oc registos climaticos mensais una avaliagio d=z aptiddo
da culture. ' ‘ ' | |

o\

~ ~ - - -
0 mes & um periodo muito longo, quendo comparado com a
nequena duragfo da culiura de segqueiro. '

Pambem o limite R/FE »0.50 (onde R e PE sfo & precipite-
ggo e QV?potransplragao potencial, respectivsmente) reprecsenta
para & zons de pastagens em vez de para & zona da culturs de
sequeiro e a sua proporg¢ac com a&s culturas simples a larga es-
cale mas noo os sistemas de agriculturs como um todo.

Pare se alcangar os objectivos anteriormente referidog,
4 S . o~
esta metodologie necessita porem de consideraveis modificagoes.

Contudo & tecnica egroclimatica ansloga de Reddy (1983 2)
refere~se a algumas destas apreciacoes. . '
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3sta tecnice foi desenvolvida utilizando os dados da India
e de mals dois paises de Africa Ocidental, nonesdanente: Sénegal
e Lt1lto Volta ( Reddy, 1983 b, 1984 a, b) e aplicados so tropicel
Australis ( Reddy & williéms, 1984 , Reddy, 198@L Bste metodo foi
tzmben aplicado parz alownas areas seleccionadas em dogambique.

issinm apresentémos os sistemas de sgriculturs sugeridos psa
ra a agricultura de sequeiro e os seus riscos associados, celcula
dos sobre o sudoeste de llogamvique. 05 registos de 51 estugues me
teorolégicas foram utilizados para apoiar esia aveliagao adaptan~
de 2 tecnica ansloga agroclimética de trensferéncia especifica de
tecnologia de sequeiro de Reddy ( 1983 a) em conjunto com & proba
pilidads semanel de pluviosidade relativa e provével ciclo de plu
viogidade »nrevisito. ‘ -

Poren, estecs resultados providenciam a base para e plenifi
ca g0 regional e proporcionam o melhoramento do programa de cul tu

ra, alem d2 carscterizarem o risco. Froporcionsm tambem um inven—

‘. « T, £ . £ ..
tario egroclimatico basico com cerias caracterisiicas.
2 DAZOE I ANRLINAS

’ - » ” s - . [ ol
0s dados basicos diarios de pluviesidade para as 51 cata -~
¢Oes meteorologicas utilizadas na presente analise (Pig. 1), fo -
ram providencimdoa pslos Servigos lieteorologicos de Liogambique

~ A Y
L o
elile i.’;.o) P

Cs vormenores destas localidades Jjuntamente com o pericdc
dos dados € spresentado no Quadro l. Para egstas localidades, s mé
dis mensel dos dadog de evapotranspiragio potenciel foram estime-—
dos segundo o metodo de Perman (1948) como pormenorizedo por Frere

(1979) . 0s valores semanais ds evapotranspirscido peotencial e a eva

poracao de panela sberta derivamm dos volores mensais sezuindo o
nrocesso apreseniado por Heddy (1984 ¢ ).

0 nOmero de anosg, pere 08 guais existem o dados, variam
de acordo com & localidade (Quadro 1); 5 localidsdes tem os dados
para menos de 16 anos e pars mais de ¢ anos, pira as 14 locallida-
des existenm dados para msnos de 30U gnos e para 37 loczlidades os
dados sio superiores a 30 anog. Tambem, o rede de irabalho espe
cial dze estacoes nic e uniforme (Fig,1). Cortude, =8 aress onde
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a rede de trabalho e dispersa, existem areas com clima meis ou
menos uniforme ( Heddy ., 1984d).

-~ ’ . ™ . . -~ .
zstes deficiencias foram itomadas em consideraggo.

As'informaQSes basicas sobre a variagéo do terreno (Fig.?2)
e a capa01dade media de aﬂua existente ( agui e adisnte referida
por AWC ) pare a meioria de tipos de solos da regizao (Fig.3) fo-
ren tiredss de Reddy (1384 d) e de Reddy e Vermeer (1984) respec
tivemente. '

C periodo com &) médie mensal de temperstura inferior a
20 graus C, e b) media minima de temperaturs inferior e 18 graus
C, foram previstos para cade uma des 51 localidades. Isto e 80Te
sentado na Pig.4., Bates 1imites sao congidercdos como os 1imites
mais bzixos para o crescimento da culture de sequeiro nos tropi-
cosg, abaixo de qual o crescimentce pode ser afectado significati-
vamente. Na Tiz.4, tombem ests representade a médisz mais alte mé
xime e 3 nédia mais baixa da tenmpe rature ninima,

Ssta informzgho providencis as possivels condigd extre-
mes da medin ds tempershurs..s pronsvilidades indcizis de 2/ 2
TeZy venT vt lev L omde 12 o mapresentm 2 pluviosidsde vam . -

azl e 7 evanomeao de pensle zberita {(malha coberta), respectiva-_
- : s 1 ~ (3
mense foram computardzadag e apresentadas no .Apendice I psra as
v - ”~
51 loesliiedes. & fres 1limites representam o3 velores erréticos

. . 4
da necessiZade de agus

v

ara es cultures de sequeliro respective -
nte no estade inicizal, vegetntivo, reprodutivo e de floregscimen

2
to. Os deinlhes deste assunto sto fornecidos por Reddy

L9 variaveis agroclimutlcns forss estimadas utilizando o8
dndos de pluv1os¢u3de semenal e o evapotranspiragac potznei al uii
lizendo o metodologin de Ready ( 1933 & ). C periodo de chuvaa
[>]

-5

ectivo, define-ge como o peoriodo no qual existz o fornecimento
de wma mizturs = deqgueda pura s culiura de sepueiro pume base con-
navendo no inilcio d4A=gis 03110 i0o, chuvas suficientes pora 2

A e 5 € . - . N

A oegtn {;‘-:."O Lo SeEnentelra € 4 soug 40 Nperiouo de enuves eled
Liva et do ous =xish atre = mnigturs 4 o nservades
CIVES € O Periodle fQu= #XI1S8%e ejlqure & nistars (e 80L0 conservadsa

no fip. 1 do waeriodo de chuvas efectivis que variam de scordo com
a capacicade de solo ne esirngro dag chuvas,

1984 ¢ ).


http://sio.au
http://pluviosida.de
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. b ¢ .
5e o perloao de chuvas efectivas e menor do que o periodo
minimo de necasgidide de s;ua \QQulJu¢elte 2 duracao de fnsSe ve-

= . " AY i e ,‘: - . -l - 4 P
~atztive do culdvers) entao zcusle nac é congiderndo CoOmo wa  ano

de onliures ;‘;;,,c FSNNT8,

-8 gensnss de nlte e de balxe vnluviosidade no per{odo efec~
tive de chuvas f8c carscierizadas respectivemente por periodas N~
0os e gecos., Todes estes parametros sfo obtidos pare tantos anocs
uvantos o8 dados semmnnis de pluviosidade existentes, e a partir
qestas medias e varizgoes (varlagao stendard e/ou coeficiente de
variagoes) pars o periédo de chuvas éfecfivas, foi previsto o*igi
cio da sementeira, periodos humidos e secos e finalmente a percen
tagem da quebrs anual de cultura. Into é apregentado desde a Fig.5

Pig. 8 & 10, Para es 51 localidades, os pedroes sazonais destas
variéveis sfio epresentados no Apendice II, stes graficos apresen
tamn tanbem o provavel ciclo climéﬁico derivado desde os dados de
pluviosidade anmual (em preparagso). 4 Fig.9 represents as zonas
tradicionais de cultura como definidas por Reddy (1984 4) utilizan
do o8 dados de Carmalho (1969),

Utl‘lu,ndo a8 zonag em pPerigo como a Fig.lC em conjunite con
a3 probabilidades de padroes de pluviosidade, forsm definidas e
apresentedss na ig.ll, seis zonas que sfao climaticamente propi -
cias para & a;ricultura de regadmo,

L Fig.l2 apresenta 28 maiores zonas climaticas. Para cada
ums destes zonas de culturs/cultivo sob o) baixa e acima da medis
do ciclo de pluviosidade e b} sob solos de textura pesada,  fcram
obtidos resultados, utilizando o processo de Reddy (1984 a,b).

Derivado disto, as caracteristicas da prooabllldade de plu=
viosidsde foram tambvem utilizadas onde necessario. Sstes results -
dog 3o fornecidos nos quadros 2a e 2p, O qxadro 24 inclui tambem
a aptiddo da cultura para a mandioce e algumas arvores. A mandioca

zlzune.z arvores forem seperadas das outras culiuras devido AS'd;
ferengas no ciclo de crescimento e ao tempo de plantio. G Guadro
2b apresente as estrateg¢us de maneio para o sistema de cultivo

apresentado.
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3 © RESULTANCS © DISCUSHAQ

)
.
j—
G2
D
H
)

3,1.1 sonas climatices

Y “- . » . - ~ < - o
A maioria dz ares em congideracao e classificada como
tropicos semi~sridos, especificamente como tropicos secos semi-
.- . , D as » .
-aridog de acrodo com a aproximagao modificada de Thorinthvaite.

.
feoguene g areas ao longzo da costa e a volta de uSDungebera

sao claggificadas como SUbwhutldES e a yequena area & volta de Pa-

furi esta classificada como zome aride ( Reddy, 1984 d). A " area
en estudo most

~ . - . . A o
rencia de pluviosidade, tanto dentro como euntre as estacgoes, con

a posgsibvilidade da mzior parte da chuve ocorrer com perlodos inten
givos ( na maioria dos snos, um ou zais perlodos de chuva com mails

’ £ .
de 100 mm/semsne e uma caracteristics comum) .

- . £ v . i .
3.1.2 Verizcdoes ciclicas climaticas

0g dados =wauais de pluviosidode apresentam a variagao cl~
clice com altos e baixos ciclos de pluviosidade zlternados{ este
reletorio esta er1 Preparzclol . O ciclo observado tem um comprimen
to de ondz de 54 anos (e os seus submiltiplos). A curve integrada
prognosticada indica 27-ancs periodo de baixa média'seguido por
27~-anos periodo da acima médis de pluv1os¢d dze

A meio do periodo de cadae 27=anes, ciclos de periodos je
S~anog indicam o padrao oposto,

Zstes pndrces prognosticados estao representados no Apen-
dice IT em conjunto com padroes sazonsis de variaveis agroclimétg
cas - curva solida no lado direito do "réfioo. 0 objesctivo de in-
cluir estes padroes e pars se compreender se esiste algum COMPOT=
tomento sistematico 4z varisaveis agrocllmat1cas com variscoes ci
clicas observadas na medis anual de pluviosidade, 0 q"e ira faci-
1itar ume mslhor interpretacio das relevancias sgronomlcas.

-~ " . 4 - 4 .
sstes pndroes indicam tambem que os 27-anos, baixa medis
e

do ciclo de pluv LOSlu&ue inicisdo em 1981 - 85 nas estagoes cos8 ~
teireg; izto esta previsto pire se iniciar por alturs de 1990-~93
nes eostecodes interiores. Contudo, 1981-85 corresponde a baixa

) - > ~ s 3
;ra uma considergvel independencis em termos da OocoXr-
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- - r . - - - -~
nedis 5e-anos, segmento do aco 27, ciclo de pluviocsidade acima

’ .
medig,

Do Apendice II pode ser concluido que, no geral, a8
chuvas efectivas, comegam mais cedo do que s media durante &
media scima do ciclo de sluviosidade e também o risco € menor
durante o0 mesmo periodo; no entanto na médis baixs do ciclo
de pluviosidede, as chuvas efectives sao mais tardis do que
s media, com um rizco alto.

2.1:.3 Altitvde

Pl

A mzior parte da area em egstudo esta abaixec de 200 nm

o} &
L > ~ ~ -
de altitude {Fig.2) . Apenss pequenmz aress & volta de frontei
.’ » ~ ) ~ ~ - - “ [od .
re de sifrica do Zul e a voltis de Ispungzbera esizo & mais de
= - , . ° r - . - . .
4CO m, Txistem Tembem pequen=s aress a volta de Funbalouro acl-

ma de 200,

3.1.4 Cuzpacidade dos solos na retengzo de azue (A5C)

AYC define-gse comoe a capacidade mexima de égua exiétente
pare a cultura de sequeiro nos tropicos, nos primeiros 1,8m de
so0lo, quande o solo esta comple tamente saturado. Isto varia de
acordo com o tipo de solo (estruturs/textura), profundidede do
solo e parcinimente com o declive do solo. A Fige3 apresenta =&
medie de AYC para & meioriaz de solog da regizo.

N - B
Da Tige. 3, conclui-se que cerca de 50% da ares, ten e
Fd - - - 3
AYC menor gue 1l00m. Algumas arees ao lon;o dog leitos dos malo-
res rios apresentam solos com & AWC de 200 mm, cujos velores em

> . .’ -
texrmos da produgso da cultura e aslto.

Cerca de 257 da area apresents solos com z AYC menor gque
50 mm, principalment ao longo da costa e =0 longo da Ifronteirs
» ws . [4 -
da Africe do Sul, cujo valor ds produgac da cultura e considera

g

do como baixo,.

. 4
3.1.5 Periodo de temperstura de baixo nivel

0O limite mais baizo de temperaturas pera as culturas de

- 2 a
gsequelro nos tropicos é de cerca de 20 graus C para & media
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mensal e de 18 graus C para & medie minims mensel. 4 fisura 4
: < . "~ t & . ¢
representa os perxodos baizos da temperatura minime com & me-~
dt > - i o < '3 » « L4 2
ia mois alte da bemperatura maxime menssl e & medis mais bal
%8 da temneratura minime mensal. Algumas cerscteristices deste
nepe 8201

¥e mpioria das locelidades a media mensal de tenperaty
Tos mediss & menor due 20 graus C durente Juniho/Julho/Agzosto.
urante Abril/liaio-Setembro/Cutubro na meioris das localida-
des, a media mensal de teﬁper turas minimas é inferior a 18
graus C, contudo estes p=r1 os s&c mais longos nas arees ele
vadag dado que o temperatura diminui proporcionelmente com o
sunento da altitude.

A nivel do solo, a media mensal de temperaturs e supé@
rior a 2C graus C mas geralmente inferior a 28 grsus ¢; du-~
rente os principeis meses, as temperaturas medias gao superi
ores a 18 graus C mas geralmente inferiores a 24 greus C. Po
de~se dizer, mais precisemente que durznte og principais me=-
ses de chuves, estas tawperaturas estao s volta de 24 e 27
graus C e 19 - 22 graus C respectivamente.

Lstas disténcias spresentam um espago 6ptimo pare as
colturas de semeiro (Wix,1981). Durante os periodos de tem
peraturas baixes, existem diferengas congiderédveis nos valow
res mais beixzcs registados desde o Horte ate ao Zul. Porem

are 5 cultures de Inverno tambem e muito importente consi- .
derar o temverature guendo se fez a selecgio dus culturas.

3 Coa Y . ~ .. s ey AT g
Soniuwdio os especies de Tavsriio sgo Lolerantes 5 nedlias de
temperaturzs inferiores = 20 graus O (Nix, 1957 . urente &

o g A - T - ~ hd - ’
culin de verso, o produiviviczde o onesie 20 e iimitads pe
le tomverabirs, nem mesno 3 enerqagis o nivel do terrenoc,

3.2  Irobabilidedes lniciais de Sfluviosidede Jelmtive

~ L, ” o 4 Yoy .

0 apendice sonresenta os graficog de probavilidades
iniciais de pluv1osidade relativa vare 51 localidades. weste
conjunto de ; TT ficos o elxo horizontal represects ag gemansg

stendard e o eixo vertical representa & probabilidmde em pexr

-~ ' d

e
centagen, g tres curves
28 pnrobebilidades de padr

-

-
eazde Q LOPO ate a »
~
eg parse o8 itres llnl

s€ represent;n
es criticos de

o m

e
0




R/E 2 033, 0,67 & 1.00 respectivanente.

A nrooablliuade de 50m ne semama 48 no topo ds curva, si

gnifica que em 5 dos 10 anog /32 excede 0,33 na semans 48.

b

Je estas curvaes sobem bruscamente no inficio e descenm brus
caments no finzl, significe que o inicio‘e o fim dass chuvas efec
vivas estﬁo al teasnte dependeniesg. Ue a curve ten apenas wm  li-
zeiro declive, a dependencis diminui prozorcionalnente. i€ exis«l
tem zlsumes ﬁepressoes, significa que existem possipilidades de
nerloaos curtos de geca. ’

- > L ~ --..- ol ., ’
vs graflcog no Apeadice I zpregenion padroes relativamen

il 3

te diferentes tonto em terwos de duregho couo o nivel de proba-

. . n - o~ 4 - L e
hilidoaes no Versao e no Iaverio. vestes mgraiicos estn visto nus
£3

25 chuvas de Inverno estfc surpreendentemente sevaradas dng chy
"o

ves de Verao »por um periodo curtn de secas

a gi:nificative n=

&V&lii@&ﬁ 40 risco assocliado com A producgac da gmricultura 50~
sz

Y » » . L4 rl
PDe forme e apolar isig snalises, a area em estudo ests
dividida primeiramente em dues zonas utilizendo a Quraggo pPro-~
vavel das chuvas de Rerao como:

& = curto;
h = 1ons50 Drazle

istas Arees por sua veg, estio divididas em quatro sub-
zonas utilizando o nlvel de probabilidades de pluviosidade re-
lativa de R/ 2 0,33 como:

r~ ‘”~~v_ R U SPD G A Rl S TR WD BUP WP S D ST T R it U S —’V‘»‘—-'- A S NP GRS Ay EG Gy St A SR G S A YD Sy A AU WD A VD A s Sl By TR ST P S S ——_ S~ i
o : . . . : X . i
% Nivel de Provabilidede de Pluviosidade Relativa* % i
: e o 2 e o e o et e e o o e e e s e o e - wsom |
| Sub=zonazs | Verao 1 Inverno |
1 i
L — L-,-_---_-___-_--_L"-__--_--__-__-__~_---“~__--_-!
* | | z
I ! < 40 H < 20 :
i i i | ‘
' iI ' >40 § < 20 i
- i
I III | 740 2 20-30 g
1 i i
1 IV ] > 40 1 2 30 i
p_},-n___-__,$-~~_-_*%-~-~_____L__“__"~,*__,,2-,--~_--~-,---_"|

* R/E p C.33


http://gra.fi

- 1& -

Estas interferéncias foram utilizadas na ultima secgao
para e explicagdo da pratica de zonas de irrigac3o. Ho geral,
as probavilidades de pluviosidade sao mais uteis para o plano
da escale locsl com previs8o para as necessidades de irriga-~
gao ou para estabelecexr uwn esquema do processc de irrigscao.

- e . .
Zgtes graficos poderia: ser usadog pare se interpretar
o periodo chuvoso e as suas variagdes como ume primeira apro-

xinsgao,

3.3 Variaveis Agroclimaticas

.y . " . e P, ' o~ :
dxistem 9 variaveis agroclimaticas que estao relaciong

das com a estimative do sistema de produgac da culturs nomea-

damente:

- G: A media do periodo de chuves efectivas em seme-
nes (o periodo de crescimento € a soma de G +
periodo existente para o crescimento desta mis-
tura de solo conservada depois do fim des chue- -
vas efectivas e varia de acordo com AWC do solo.
Isto define o padrao de cultura).

- C: O coeficiente de variagao do periodo existente
de chuvas efectivas em % (isto define a dependen
cis e/ou variagao do periodo existente de chuvas
efectivas sobre os anos, que relacionam a de-
pendeéncia do padrzo de cultivo).

- W: A meédia numérica de semanas humidas no periodo
~ existente de chuvas efectives em semanas (isto
define a. possibilidade de ocorrencia de fortes
chuvas no periodo especifico existente de chuvas
efectivas que Se releciona com & eroséo do solo,
saturacgio de Agum, pratica do desperdicio e por
vezes dias existentes de trabalho de campo, iden
tificagao das culturas, maneio das necessidades
terra/agus) . |

~A: O desvio standard de semanags-humidede (define a
variagio de periodos de mmmidade sobre o tempo
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relacionado com a intensidade das carscteristicas
dos sistemes de sgricultura acima mencionados).

AAmédia numerica de semanas de tempo seco, no pe~
riodo de chuves efectivas (define a possibilidade
d2 ocorrencia de periodos secos no periodo espeqi
fico existemte de chuvas efectivas).

O desvio stendard para as semenas de itempo seco
(defi ariegso d { ¢ {od
(define & variagao de periodos secos no periodo
existente de chuvag efectivas sobre o tempo).

7 s P S ' s
A semana media do inicio do tempo da sementeirsa ns
gemans no.

O desvio standard do inicio do tempo da sementei~
re. nas semanas (define a variagao no tempo de plan
tio sobre os anos relacionados como perigo de plan
tegéo, pratica de sementeir mecanizeda, etc.).

A percentagem de quebre de cultura no ano ou o pe-
rigo 4o sgyriculturs de sequeirc em % (define o rig

. » . S oo
co associado com o sisteme de agriculture especifi

\
Ca) o

e . - . P
Inicio da Sementeira na L£pocs Chuvosa

1

Pratica de Plentio

~ , - - .

Isto nao so se refere a semana media do comego ds
P . L - . ~
epoca de sementelira mas tambem as suas variagoes,

” . L3 »
- As tecnicas da sementeira de sequeiro aplicedas an-

tes das chuvas, podem vencer ate certo ponto estas
dificuldades. Isto € muito imporiante com a planta-
¢ao mecanizada, .

A sementeira de sequeiro antecipa o infcio das chu-
vag por aslguns dies e as sementes germinem conm as
primeiras chuvas. £ prético apenas quando "no ini-
cio da epoca das sementeiras as chuves séo estdveis
ao longo dos @anos, i.e. deve ser pequeno. O perigo
da regiao pare a sementeirs de sequeiro e caracteri
zado por: '
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Zonas de Pritice de Sementeirn Limite

de Segueiro ( 8, Semanas)

i t i
i i ]
2 S 5
i i i
: - | :
! Altemente favoravel ! £1.5 ¢
{ . iioderadamente favoravel ! 1.5=2,0 !
i i ]
i Pavoravel i 2.,0-3,0 :
! Perigosa ! 3.0-6,0 H
i . i
} Altamente Perigosa ; >6.C ;
L-“‘--l—- ------ ~~—---~--~-“--~~.——----—-L-~.’—--~‘~--—--~~—. l

"

Zstas dlst ancias eplicam-se tambem so perigo do plantic ou
~ 4
a pratice dos niveis do plantio mecanizado.

HNa presente area em estudo, as nrimeiras duas sub-zcnas
(altamente favoréveis e moderadanente favoraveis) nao estdao con-
sideradas. A meioria de area ests incluide nes duss Gltimas sub-

nas (Perigosa e Altamente Yerigosa) (Pig.5).

Em gersl, em solog de textura leve, pratica-se habitual-
mente o plentic tardio que & depois de boas chuvas {chuvas que
preenci:em pelo menos os primeiros 30 cm do golo), no caso de so-
los com textura forte, com ume pequens estegao de crescimenio
nas sub-zonas perigosas e sempre preferivel monter o solo em poi
sio dursnte a primeira parte da estagao das chuvas e plantar a8
culture mesmo no ultimo periodo das chuvas (esta pratice é conae
cide agqui e mais adiente como "estagao chuvoss sezuida de wma e
tagBo pos chuvesa" ou o estagdo das chuvag seguida de plsntio pos

estagac chuvosa. Sgtg prética teve sucesso na India em zonas de
condigdes climaticas semelhantes. Zsta pratice nfc so6 reduz o ris
co mes tamben melhora a produtividade. is préticas 4o plantio es-
tao generalizadas de acordo com o valoxr de & tal como se segue:

4) Areas onde se pratica a sementeira de sequeiro ( ¢ 3
semanas)

Primeim cultum

i) Im solos de textura leve
Ho caso da medie acima do ciclo de pluviosidade:
Planter em duas sSenanss o -~ 8/2 e 5 com boas chu~

vas particularmente depois da semana qusndo as
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probabilidades iniciais de relativa pluviogidade
de R/L30.33 apresentam ume subida brusca;

Ho cago da media baixa ‘o ciclo de pluviosidade:
t‘(

Planiar entre as sexanas S5 e S + 8/2 com boas

CnUVaAS.

ii) Zm golos com itexturs forte
Onde se apllca "estacac chuvose seguade de esfa-
¢ao pos chuvosa': plantar a volte da semeam S +

Y

+ 8/2 depois da chuva o que facilita a boa germi
e . L4 . » r'd

e gao. A epoca adequada para o plantio e o perip

-do quando as probabilidades de pluviosidade re-~

lativa R/Z 2.1,0C apresentem uma subida brusca:

Onde gse pratice a sementeira de sequeirc: plan-
tar nag semenas 5 -~ 8 e 5 ~ /2 no caso da medisn
acima do ciclo de pluviosidade sntes das chuvasg

i) Im sclog de textura leve
' liesmo a volta do periodo onde as probabilidades
da pluviosidade de Verao de R/E 2 0.33 apresenta
uma inclinagdo decrescente ou Abril/Maio que sem
pre e mais cédo depois des boas chuvas;
ii) Zm solos de textura forte
0 mesmo que atras foi descrito mes de preferen-
cia antes das boas chuvase.
“lestes casos a boa chiuva pode ser definids como:
25 mm de chuva/dia simples ou 30 mm de chuve an-

tes d= boms chuve,

B) fress onde a sementeirs de sequelro e perigose ( $>3

semsnas) s

" > '-.- - - = — * o~

i) Ho czso da zcinma medis do ciclo de pluvioasidade
2 nﬁipﬁ*7" culiura o

EiEnas v - & 8 & e

-
planma&a 2 volia do pex

'oderﬁ~sey alantoede entre 28
soundse culturse podera sex
ndo gquando as protabili-

1]

. Segunda cultura



- 188 -

dndes da pluviosidede relative de Versgo de R/E 2
' ~ » -
U033 epresentam wna tendencia decrescente ou g
[} ) L1 . El L] s - r -~
volte de Abril/lzio que e sempre mzis cedo com

¥,

hos chwuva. “m s0log de ftextura Torte e prefe-

m

L d
rivel antes das hoas chuvas,

ii) ¥o czs0 da baixe medis do ciclo de pluviosidade

0

g priaeire cultur poderé 1er Dlontada entre as
seannas 5 e 5 +6 e a sexunda cultura noderia
ser plantada denois de Abril/il=io com az boas
chuvas. nm solos texturalmente pesados e prefe-

14 4
rivel =ates das boas chuvas,

- . . . s [
Jo caso da primeira enliurs, todas estas preticas de
plantio poderiam ser representaias graficanenie como Se sesue.

- Cnde o inicie do tempo das chuvas efectivas nfo
apresenia nenhuma relagao girmificative com o8 ci-
clos climaticos, entgo (1) em solos de texiura pe-
sada plaunite-se entre as semanas Ge$e 5. m solos
de textura leve, planis~se eantre as semanasg 3~8/2
e S+6/2.

-

Jontudo, o risco na produgho dm culture em assocle-
¢gao uo tempo de plantio, e muito alto, particulermentie ew g0los
pesmdos onde §» 3 stuenas. Yoren nesta clagse & muito importsn-
te ¢e o tewpo de plantio seje culdadosemente escoliido, de pre
feranciz tendo ez conte 2 sitiscio do temvo a0 ano, =m vez de
comaear 2 plantsr deosde snogto con rmiita chuva., Esia prétic&
trediclonalnente saiuide nao e boa pere se obter waa melnor pro

Gugho, dsdo tue esta pratice nao utilize rucionalmeante o recur

gog antureisg,

Plentio da mandioca

48 prhflcas do plantio de mandioca de loage auragao
ou quslquer outra cu ltuza & diferente de estretegia scima men-
cioncda. A mendioca € uma culture %tolersnte 2 sece&. 4AS zonas
gue lhe sao propicias serzo discutidas adiante. O pléntio pode~
rz ser feite com boas chuves é_volta do periodo quando as pro-
babilidades iniciais da pluviosidade relstivz apresentam wm
tendencia crescente.
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A colheita pode ser feita quande as probabilidades se
apresentam muito baixas.

Va

riac2o de

1671]

e &

=t

Zonas Nordestes: O inicio de sementeira (5), indi

ca o atraso desde Norte a 3ul + semana 50 - sezun
da semana de Dezembro em Vila lizschedo para a se-
mans 2 -~ segunds semans de Janeiro em Liabote.
Contudo, ao lonzo das regioes elevadas de liessam-
buzli comega-se muito mais cédo (semana 48 - ulti
me senare de Novenbro) .

Sobre esta 2rea, o desvio standard do infcio da g€
ménteira chuvosa & 3-4 semanas, indicando o risco
tanto pars a sementeiras de sequeiro como, bara &
sementeirs mecanizada. iste variagao poderia sex
reduzida dividindo os anos em baixo e acima da me-
dia do ciclo de pluviosidade dado que ag chuvas
efectivas comecgam meis cedo do que. S no ciclo da
acime media de pluviosidade ou vice~-versa (ver
Apendlce II). Assim seguindo estes caracterlstloas

cuidedosamente planificadas, ajudaré s sementeixa
de'sequeiro ou o sementeira mecanizeda em solos de
textura pesada :ue estaoc presentes nesta area. Is-
to pode nao ser importanie pars o plantio de arroz
ou mexoeire. Hstas culturas necessitam de ser plan
tadas com ag primeiras e fortes chuvas. A planta-
¢2o tardia pode nzo ser benefica para O arrozZe.

. ’ . N . Ld ~ .
4is praticas de plantio para esta area sao como as

acima representadas.

-

f

fLreas centreis: Sxcepto nos arredores de randa (on

de az chuvas efectivas poden comegér tao cedo guan
to & Gltima semana de Dezembro) o inicio da semen-—
tzirse na altura chuvosa apresenta um atreso do in-
terior para a costa (semana 1 - primeirs semana de
Janeiro pere a semana 7 - terceira semana de Feve-
reiro) . Analogomente, o degvio standard 4o infcio
do periodo da sementeirs chuvosa apresentz um aumen
to de tres m dez semanas do interior para a costa.
As prétices de planiio sac as ecima indicadas.
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iii) frea Sudoeste: Ho geral como nas zones centrais, eg

ta rezifdo indice tambem o etraso desde o interior
para a costa (semans 46 em Hamaecha até semena 10
no EBilene). O desvio stendard do inicio do periodo
da sementeira chuvosa apresenta-se tambeén semelhan-
te as arses centrailg, sugerindo que = przt10u de
plantio seja semelhante a ores central.

o . . - A'.“ N ....
3e3.2 A media existente do pericdo de chuvas efectivas

- 'y - - . - . . . - - = ’ .
As praticas de cultivo sao inicialmente referidas a media
kg - .Y 13 A ) - 4
existente do perfodo de chuvas efectivas (). Contudo, isto e ale
terado palas suas veriagoes de coeficientes (C) e o desvio stan-
[ 4 . rd

dard do inicio do periodo de ssmenteirs na época chuvosa (§) e
A VeY, . Py - ] ) ‘. ~
AVC. As primeirss duas, referem-se o dependencia da estagao do
crescimento com o tempo., Sxistem varios tipos de pra stica de cul-
ture & uso 10§ trépicos.AAIgumas destas s2o ag abaixo descritas:

- ,\ - - - ~ » ~ '3
Cultura ginples: Dependendo Ga situagao climatics o plan-

tio poderiz ser feito com o inicio des chuvas ou mantendo
o-golo em pousio durante 2 primeira parte da estagio chu-
vosa e plantar na Gltima fase da estagao chuvose. Ho ult;
mo sistema & cultura desenvolve-se principalmente na mise
tura do solo conservada, Contudo ests protica 80 sera bem
sucedida en solos de textura forte e alto AWC com pelo me
nos 150 mm.

. A - ., . N v
Cultura consociada: “sta e a pretica do cultivo de duas
ou mais culiuras zo mesmo tempo, 0 nesmo espago de ter-

ra; culturas que sendo plantadas ao mesmo tempo, em TE -
rios padroes ceométricos sZo colhides em nerlodos dife-
rentes. Acui & culifura de ,oqua duragao e preferlvel a
primeira. -+ cultura migta e aquela conde a semente de va-
riss culturas & simplesmente espalhadz sem padrao Zeome—
trico. Contudo vai-se progressivamente deirxando de utili
zor nestes dilas,

" Culitura dupla: Ma culiura dupla ou de sequ%ncia, a pri-
‘meire eultura é plantade com o inicio das chuvas efecti-
vas e = segunda € plentade depois da colheita da primei-
ra culfura. Isto significa que existira suficiente mistu




71I

D

- 191 -

ra conservada no final da colheita da primeirae cultura
gue estipula & necesgidade de égua da culture de curta
furagao. A mudance de cultura refere-se & pr:-’;tica ao
plantio de sesunda culiture 2-4 scemanas antes de colhel’
ta dea primeira. iAs regides que variam com as chuvas
inicials sejuem os diferentes tipos de rwmdangs de plan
tio nomeadamente: plantagio da segunda ou tercsira ou
mesmo de mais culturas depois de prieimm cultura quan
do existem sempre boas chuvas. '

4 culture de sequéncia psra ser bem sucedida & primeira
cultura deve ter duragho £ 150 dias, sob e mudanga de -
cultura c:e pode ser mesno meis loago que 150 dias.

A duragso das culituras varisn consideravelmente:

Pequena, (€90 dias);

Hedia (90~120 dias);

- Liedia-longa (120~150 dias);

- Longae (150-180 disas);

~ imito-Tonga { >180 diasm).

Existem tembem tipos de culturas que sdo ieralmente ut

lizadas scb longas e irregulares condigoes de pluviosidsg
de,

L

A culturas intercalads 2 preferivel quando &s chuves ter-
minais sZo altamente varidveis; quando as chuvas inici-
ais sdo al tamente variaveis e preferivel a mudanga espe-
cial de cultura. Sob as chuvas terminais estiveis con a
possibilidade de uma reserve alta de mistura de solo e/
/ou & posgibilidade de receber chuvas suficientes para a
regexrva Go suplemento de mistura do solo, e preferivel e
culivra dupla.

Se & e € sao baixos
S0t os periodos de chuvas efectivas existentes z2ltamente

dependentes os padrdes de cultivo estdo relacionados pZrincipal -
e . 4 .
nente com a media existente do periodo de chuvas efectivas, como

ge gegues
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S R N - L
Classe Zone { _Limite ! Padrao de Culture !
;..._-.;--1--..---_--_-_-#...- (CHEE-S5E) N S— —
{ 0 1 Arida i <5 | Pastagens :
. { ) o <8 ! Simples ¢
E 2 1 g 8=13 E ulmples/bonsocz“da E
! 3 : Semi-arida { 13-18 H Consociada/dupla o
3' 4 %j g 18-21 ; Dupla (L) s
P50 i > 21 i Duple (L) i
? 6 %S! b-himide _% >16 ' % Dupla ;
e e ) - tadated

ota: M & L: & primeira culturs de media e longa duragao res-
pectivamente.

2) Se B e C sgo nltos:

Consideremos a classe 1 na tabele acima sob alto C com
baixo$ : Sob esiams condigbes e preferivel plantar um culture
censociada em anos em gle ag chuvas efectivas terminam cedo; =
meturagso cedo da cultura (ex: mexoeira ou caupi) poderia ser
usada para SYao; a mé.tumg'é',o tardia de cultum (ex: sorgo ou me
roeirs) ;oderie ser usada pam alimentsgao; somente em anos de

cessagao tardia das chuves, sibas ss culturas poderiam ser use-~
das pore Srao.. Similerzate, ouitras clzsses poderao ser.

'l

. - By - . ~ ’
30b aldto C e halxo § ¢ Job esta condicao e preferivel

s euliture latercalisds e "thereby” em siiog com © Iim .
dag primeirzs chuves sfectivas; & naturacso premstura da culiu-
rs (ex: mexoeira ou canpi) poderie ser usads para slinmentagso;
somente noe enos de cessecEo tardie das chuvas ambqs 5 cultu -
reg pode:iem ser usadas para £T8.0, Simileymente outras culiuras

poderiern ser interprotadas,

3) Se embos e & sfo eltosu:
Congidersmos s Clagse "O" na tabela acima sob alto 3

e C é.prefer{vel_plantaf culiures sizples de peguena AUTAgEo oOU
cultures intercaladas com éstprimeiras chuvas, m solos de tex=-
tura pesads "Therif fellowed Rabi" e a pratics da cultura mais
propicia. Sezuindo alzumas analojias e comparando as recomendas-

~ -~ o - .
¢coes baseadas neg ezperiencias de 1) anos sobre as 20 localida-—
des ns Indiz foi apresentedo un sis tems por leddy (19584 D). ss-

...f-

ces resultados saoc utilizzdos ne interpretaglo dos presentes da
o8, '
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Tariscoes de G e U: Jlas areas aridas G e menos que 2 semg~-

N e gl ’1 K aYaY ot v. ) ’ - 1 w.e « o ‘ L ~ )
nes com C, em méis de 2007; nes areas sub-humidas eles sac meis
40 gue 16 semanas £ menos gue 80 re°0pcﬁiv1mantﬁ (MigeB)e O C al

4

to s0bx areas SU.0-.1’}1‘14"213.‘;1-?‘5 e eun "QFOCJ?"""O Bg ‘)I’.'IIEJ.:{.'Q»Q e turiias

investldng 4. & chuvas efectives ne =zcima e bzixs medis fos eiclos

g . L] -] » . z o g v L3 3 1
de pluviosidnde, v2 velor @ de lounge wals zlto do que 0 oLservg

o8 Y

» . - s 2.
indiz e oeste de aAfrice (1zddy,1984 h)., Wos seani-aridos se-~
e.me*or que 5 gernmnas con O de oL-QObJ, enbora elas sejam

Ao s

',: ), s i\

¢cos o
5-18 semsnns e 4ﬂ~3v03 na zona semi-Arids himida. As creas aridas
estfio ns classe "O"; areas sub-humides estlo ne classe 6/3-5; as
Sreas semi-Aridas secas esifio nzs closses O & 1; as semi-Gridss
humidas estfo sob as classes 1-3. Us detalhes de padrdes de culti
vo serao discutidos mais tarde,

. ‘ K3 . ) |
3,3.2 A media de humidede e o perfodo seco. dentro do neriodo
de chuveas efectivo existente

Os perfodos de humidade média no periodo de chuvas efecti
vas existentes ( 7 ) com oz seus desvios standerd (&) em conjunto
com G e e media de period0° secos 1o nerlodo de chuvas efectivas
existente ( D) e os seus desvios standard”ﬁestao relacionados com
es diversas vraticas de agricultura em terrenc seco, nomeadamente:

- gelecgio de culturas

~ dias existentes para trebeslho de csmpo

- rigsco de saturagao de agua em solos de texturs pesc.dw

- nivel do risco de eros&o do solo

e pratlcv do swscoamento

- necesgsidedes de manpjo de terva e agua, etc.

Quanto mais 2lto e o 7 em relagao a0 G e D entdo mais al=
t0 e o risco, tais como- saturagao de agua, eros ao, ocorren01a de
escoamento e necessidade de ﬁanejo de terra e agua e menores S0
o3 dins existentes de trabalho de campo para a operagao de cultura.
Todos estes'factore§ afectan de formes diversas a produgéo. o
com menos 4 semanas®considersdo como o mais beixo limite pars a
ocorreéncia destes., Contudo, mesmo se 3« <4 com«>2 Bemanag, OS
problemas scima mencionzdos continuarao & surgir durante alguns
arnos.Nas Areas onde < D a renovagao do escoamento € benefica pa
re. & melhorie da produtividade. '


http://pIuvi.osid.--de�
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As areas con W>D e ?!'34 gemanas ou 34 V<4 &< >2 Semanes
necessitam de pratica do manejo de terra e agua paras redurir ale
gune dcs riscos acima mencionados e consequentemente melhorzxr a
Y odutiv1dadeo

1) Zonos de retencao de ague

As zonas de retencao sio caracterizadas como se segue:

Zonas de retengdo de ague (Sem;nPs)
Txagerado | >8
Hoderado . 6-8
Interior . 4-6
Wao significativo | ' <4

Os mesmos niveis poderiam ser usados como proculag&o pars
- » - ~
a possgibilidede de riscos de escoamento e de erosso do solo. Eg-

tasfclasse§ serao modificadas por_ perloaos secos en rels gz2o a
periodos humidos. Se & proporgao DT aumenta, o nivel destes ris

cos auments também proporcionalmente, Igto e, se 7<D o efelto
degtes rlqcos tem menos significado.

2) Seleccao de culturas:

Pave um dado periodo de chuvas efectivas a selecgao
das culturas ests altamente liganda as caracteristicas da pluvio-

sidade tnis como per{odos secoz e humidcs dentro desse periodo e
o tipo de solo. Por exemplo, em solos de textura leve com baixo
AVIC millets e em solos de textura forte com alto AWC, sorso,
milho, arroz, etc., sao as culturas propicias na estagdo chuvosa
principal . Algumas das caracteristiceas de adubacgo destas cultu-
ras relaclonam-se 20s seguintes aspectos: ‘
o S€ ﬁ;’{ semenzes e D 40,70 ¥, entdo o arroz ou o milho. devem
ger cultivedcs em solos de textura forte, mexoeira ou milho,
‘em golos de textura fina.

o D€ ‘5’;7 semends e D20.7C ! u, ehtao 0 sorgo ou o milho de‘ lon
ga duragio em solos de textura forte; em solos de textura fi

p
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na, o sorgo de longe durs¢fo, ou & mexoeirs em conjunto com

a naxanim.

. Se 54-» <7 semanes com D<0,70 V/, entdo em solos de textura
forte,v cultiva~ge 0 milho, ocasionalmente o0 arroze. A na-
xanim: ou 0 milho crlitivem=-se em solos de texturas leves.

. D€ 55" <7 semanss com D;O 70 %, entfo o milho, sorgo, ta-
baco,. plm-—pirl, algodaogetc. cultlvgm--se en solos de textu
Tz forte;. em solos .de textura 1eve 880 cultivados o sorgo,

naxanim, etc.

o € 34 1.45 com D« 0,70 7 , entfo o mlho, sorr“o, piri-piri,
tebaco, algodao, etc. 8@ cultivados em solos de texturs

forte, o sorgo, amendoim, pigeonpesa, etcs Sao utilizados
em solos de textura leve.

. Se 38 7&5 semanas com D20.7C ¥, entdo o SOYE0,. als cod8o,
pigeonpes e.’cc, g80 cultivados em solos de texture forte, &
mexoeira, o sorgo, anendoim, castoy, pigeonpea etc., 830
cultivados em sclos de textura fina.

. Se ¥ <3 gemsnag, entao utiliza-se 0 mexoeira, . caupi,
etc,.

As areas com chuves de inverno sufic1entes, 520 as menos
prOpi01as pare as culturas que sfo sensiveis as chuvas na fase
de maturidade fisiologice, tzis como a mexoeire, sorgo, algodﬁo,
tebaco, etc. ( Reddy et al. 1982) - Rendimento de culturas aber=
ta polinizedas quelidede presente deteriorada, que 580 menos pro.
picizs pare consumo humeno ou animal.

3) Varisgo de ¥ e D e os seus desvios standard(e, f) so-
bre a maloria da area em estudo o W & <5 semanas com e <2 Se-
manss (Fig.T). L volte dos édreaes sub-humidas eles sfo »6 semanss
e 73 semancs respectivamente, Og periodos secoe 880 no geral « 5
semenas com % €2 semanas excepto ao longo da cogta onde eles
380 5 e >2 semmnas respectivamente: pai‘ticularmen-te na cinturas
sub-humida. Os padroes de culturs obtiveis a partir das condigoes

acima descritas sobre esitas figuras (fig. 7 & 8) epresenta uma
estreita relagdo (com algumas excepgdes) com &S praticas tradicigo
nais(Fig.9) . Por exemplo, na zons 'cen‘tral, e cultivado tredicio~-
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nalmente o milho: mag este zona com menos inclinagac pare asg
chivas de inverno e meis propicia para mexoeira = e 80IZ0
como base de cultivo. A rez2o para o cultivo do milho nests
regido, rfo e devido 20 clima mas também o problems de pas-
seros., Estes necesgidedes encerram = investigagio de como ©
milho é meis inelinado pare o seca, sobre este cline.

As partes nordestes do Sudoeste de iLiogambique parecem
nais inclinadas aos riscos de saturagio de agua e erosgo do
50l0, De forme a vencer eétes riscos e cousequentemente me-
lhoraxr a produtividade, sugere-se que se sige melhor a préti
ca do manejo de tais como broad bed and furrows (CRISAT,FSRP,
fndis) com sulcos de 1.5 m e broad bed de 0.9 m. O plantio &
feito em leitog beds.

o

TasS areas com baixo ¥ com ¥ <D e com alto risco, é pre-
ferivel seguir g prética do manejo de terra da encoste pare
melhor " in situ", conservacao de mistura de solo. De coline
a colina de 3m com sulcos que tem wne elevacao ligeira. O plan
tio faz-se no csntro do sulco,. '

3.3.4 A percentagem de quebre de cultura-anos

» . N R

C zno e dito comec aro de quebra de cultura quanto o pe-—
riodo existente de chuvas efectives e menor ou igual & 5 sema-
nas. L[8%0 represanta o periodo minimo com a misturs sesurs que

4

~ .
e . . . b B P N tn N S - K .

e regquerida uesno pors a cullurse de pequenz durneao. —ste »po-
~ : N c - e . Y SC T 1
ran2tro poleia ger usado come o roculzono anxa definiy o nde
bt gt [E SR KX . N 1 T e e g P £ s e o BRI ;
vel <o Tinputt o oon Ql‘:-_-i ta dansidade/ DODNLE CL O

i
Teto divideege en 7 sonsg arrizcsdas comos

Sons arids A , Zonas idrriscadas
Humidade - 2 0 - 15 iudito bheixo
Tomidade - 1 5 -~ 15 Baixo
flumidade - secs 15 -~ 30 Jioderadsmente baixqg
Sece - 1 30 - 45 oderzdo

ecs - 2. 45 = 50 - Loderadanente nlto
Sege -3 6C - 75 Alto
frida >T75 suito Alto
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Je 2. mona de hunidede
z.e secs - 3

lmtas conas esifo demarcodia i
2 coalins prizzci?::c-,l AEIIVe COm 8 Tone subehul
fay

»
confina princ Mo osonz s2cn senl=erida, embors S8 0=

. -~ L v
LYns 2o0nS notecs - 2 8t0 visitsg e zonm °ﬁgl~a€l
’ . ” N -
drn rauaida, & o zonz wecH = 1 e onrocherigada como a "ilecs uwonengstt

s P ¢ - C e . -

3 cinsnam ﬂﬁrlcolg Is herreno Hece. stz & a2 zons oude @ renova~

g0 (0 egconnento poderia dor mslhores resuliados, Similamaente =
- i . £ . .

zons Sece - 3 e s§. zonas aridas sac mals vropicias para pestagens

o
” .
(e o varlodo ciUvO080. e peqieno, o leogume de pastagens de pequena

-
~

durzgao, ou onde z estagfo das clmvas e meis longs a erve periew-.
nal deve ser utilizeds).

Contudo, o0 nivel do risco e nmodificado pare a.extenséo

maxrsinal pox AYC do solo. Sob solos de alto AVC o risco deve ser
lireirampnte ngis baixo, embors nog solos de baixo AWC deve ser

ligeiramente mais alto. O factor solo dedempenha um pavel impor-
' ¢ i £ . '
tante zob al tos periodos secos com periodes secos menores que pe
” ., fod £ .
riodogs humidos, no caso da plaatas (plant) de populacéo sao niveis

— . ~ » . ra .
de "input". Zm adigao =20 risco eles dependem tambem da segurancgs
. > L ‘ - -~ -
inicial das chuvas. Com o aumento da independencia o nivel da plan
N ' d
ta de populagao ou "input" e decrescente.

Do Ap%ni;ce II deduz-se gue o risco é considerado alto du-
rante a baixa média do ciclo de pluviosidade e mais baixo durante
a acime media dd ciclo de pluviosidade, Com todas estas posaibili

les (Fig.10) define~-se o risco climatico sob o sistemn de Agri-
cultura mais apropriado numa gituagao media.

o
344 Zonas climaticamente propicias paras a gzriculturs irrizads

Hos trépicos Secos sazonais a Hrodu 8.0 poderla ser sumenta
da ztraves da irricacgSo onde existam teis facilidades. Ixistem va
rios modos‘de_irrigagab. Dependem da capacidade/esquema area de
extznsao AWC, providenciam a égua que pode ser dividida em larza,
media é pequens,

~ Os investimentos iniciais en todos estes esquemas szo al-
tos. Contudo, o sumento na produgso por unidade de ceue utilizada,
relsciona-se com diverscs outros factores tais como: cualidade de
azue, condigse do solo, drensgem, salinidade, etc., 4m adigho o cli
ma tem efeito significativo na produgszo.
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Contudo, este facior esta além do controlo do homem, mas
necessita de quantificag2o para avaliazar & praticabilidade e ni-
vels 90331vels de produgao. A propiciabilidade climatica refere
~se a forma de melhoris ou risco na produgao associada com  as
conéigSes climatices se todo o outro factor e gatisfeito, Nos
tropicos secos a energia nZc so limita a produtividade da cultu

ra mas sob condigoes de slto manejo com a intercepgao de energia
aumentads pela culiura poderia aumentar substancizlmente a produ

tividade 42 culturs.

condigoes cllm ticas, tais como = humidade relative e a nebulo-
sidade. To o8 estes elenentos referem~se indirectamentie zo faC-

As peste° e doengas estdc relacicnadas tambem s =lzumas
a

tor stz & claro atnosferica. Forem estas caracheristicas ple}
’ : - o -~ -
derizm ser deflnlaes usando os geguintes tres parametros:

- ~ g £ 2
« urecgao do periodo dag chuvasg
de

K A : - A i v
. frequencia ocorrencia de chuveas dentro do
periodo de chuvas

]

. Hivel de risco para sgricultura de s equeiro

Cg dois primeiros factores poderiam ger qualificados atrg
ves ds probebilidzdes de pluviosidade relztive como se explicou
no gruno 3.2, e o terceiro pode ser caracterizado utilizando as.

zonas susceptiveis de risco, como foi apresentado ne Fig. 10. Ba

>~ . ~ . .0 <
sicaments, isto pressupoe que gquante wris longo for o periodo das
chuvas, e/ou-quanto mels elevadas forem as probabilidadzs de plu
- - -
viozidade rrlative, sern por counseguinte, menor o riszco &

5

gf.

arens de culturas de sesqueiro e menos eficaz sera a egricultura
de rezsdio com alio neneio.

Com base nss tres carccteristicas acima mencionzdes, o 20
na sul de rog¢ambique pode ser dividida em 6 classes, de Zona.s
climaticamente epronriades purs & cultura de regadio., Istos clas
ses sao opresentadss ne Fig. 1ll. Contudo, nio sendo estas classes
validas pars irriga¢ao suplementar, ndo tenm condigges de zlto ma=-
neio. O corceito fundamenial basico para irrigecao suplementor, é
reter o escommento de AZue em peguencs cishernas e renovaw 28y
duranta periodos miz parquanos. O melhoramante &n prfdlqaoe, cgta
condiggo, substancial em relagfo zo investimento.

(f\
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“sidode relativa no Inverno de R/E0.33 inferior a 20 doz anos hz
vendo wa risce de falha de culturs de sequeiro, superior a 759
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o)

- s ' ~ .

e vlg.11 os tres NUIeros representan da esquerds -pa a
direite pars cada uwe dag localidades, 2 szone, sub-zone e o8 3r3
’ ’ ~ - . - - . .y . :
pos de numeros (estes gfo diferentes dos dz TFig. 13« For exemplo:

clzgse 111, refere-~se as chuvag de.Verﬁo.de peguens duragao tendo
a pogsibilidade de receberem plL losidade relativae de /530,33 in
ogsibilidades de receberem pluvig

fzrior o 40f dos anos, tendo & 3o

1

.

408 anbs. Por consegvinte, este srea & idenbificede como alia e
Jihujlc"ﬂeﬂfe apronriada pare a agriculturs de Hepadio.
~ Ceontudo, os linites des diferentes blassés, transferir-se-
-20 para cime ¢ para baixo, durcnte 08 ciclog ncima e a2baixo da
nedia de pluvidsidade, particularmente nas sub-zonas I, II e III
sendo o rigco sgunerior a 6075,

Zoneg Climmticemente Apropriadas pare Culture de LUHIIOCL

e de Llounmes Zrvores

s zona gsul de logambicue, as culiures de mandiocs, cdco,
costanhe de cajl e menge cfo the importantes como as culturas de
sequeiro, xam estas, conpPoradsg COm OUTIES ﬂ11+ur°s, de menor du
regBo, tém um ciclo maior. Z devido &8 caracterisiicas desias
amente apropriadasg, ou de outro

o analisadas seperadamente.

culturas, gue =8 freas climatic

|4 “ . ~

mode, susceptivels a riscos, sa

i culture da mendioca € considerade apropriade onde & es-~

tagao das chuvas for mais longs, &8sim como & duracao destas ve-
d t

riedades ze distribui de 180 - 270 dias c¢om ume rotacgao de tres
5008 e sfio tembem, meis tolerantes = seca, Degte modo, as areas
do tipo b IV (ver mecgac 3.2 parm définicae geste . tlpo), sfo
consideredne nltanenie pfonr adas., Aunalcogamente, as. areas de i

po & I s20 considerndas apror ia A aptidso das zonas define-se

degte modo (¥Fig. 12):


http://f5.ri.0r
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Zonas de Aptidaoc
Classe Tipo P
ilandioca/Coco Cestanhe de Caju tenga
1 b IV | Altamente eprop.| Apropriade - 2 Impropria
2 b III | ipropriads ~ 1 -Altamente Aprop. | lenos Aprop.Z
3 a IV | Apropriada - 2 Apropriads ~ 1 ' lienos Aprop.1
4 b II Ilenos aprop. 1 llenos aprop. 2 Apropriada -2
5 a III ilenos aprop. 2 lienos aprop. 1 Apropriade~1
6 e TI | Impropria ilenos aprop. 2 Alt. Aprop.
b I Improprie Improprie ienos Aprop.1
a T Imprépria Impréprﬂa Imprépri&
Hota: Tm todoeg os tinmos, zinda que a wandioca sejo apropriade,

como outras culiurss de longa aursgzo e de igual sdapta-

|8
'.J
)
e
o]
B
[ @]
@
-
W

mandioca nao e incluidz.

4 - - g N . . < 2
1o © nivel de produgac diminui com o nivel de aumento de

risgsco,

2. iHas classes 1 - 3, o8 cultivos de mendioca sao supe-

-

ores a 180 dias.

3. Has classes 4 - 5 2 mandioca pode ser plantade de
~ . a - . :
preferencia, dursnte os anos de pluviosidade acime

[ [
da medis.

r ’ . -~ o
4. As sreas com temperaturss baixas sao menos apropria-

- ~ . ”
des pare as culiurss de coco e castanha de caju.

A

L

- ~ -~ L4 ~ ”
cultura do coco nao e tao apropriada para zreas cu=-~

Jja humidade relativa seja baimm,

Cs tipos de pluviosidade podem ser vistos na Pigell. Se
ven gue as éreas_de tipo IT sejam apropriedas parxa cultivos de
mandioca inferiores & 180 diss, esta area e considerade impra-
pria porque sz culturas de longa duracgao tem wme adaptacao
melnor ou isuel e seria preferivgl.0 plantio poderia ser feito
como se explica 1o srupo 3.3.1s Como o ciclo de vide deste oul
sendoc a colheita feits em ciclos de 9 neses),

.

8
3
L4 . v - Py ..
ele e geraluente planitads em files nais amplas. Dentro dag fi-
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i3 dea nooulinz
- ~ . - T ~
el GOC0e oI suin de caju, 870
o ~ ¢ .
semel hoites a8 ds BOE wecuersm no 21iaiino DOcos 1ige

Afzutife ramento.

de aptidfo/risco nare & cas-
guadroe snterior. 4s necessi-~.

. hod AR U . e 3
nenga 340 senslhaxntes ns da

-~

: - ~ .
Com as planiagoes novas de coco, cagtanrha de caju e man-

sa, & mandioca »odia ger inter-plantada entre a® extensas iilas
destas plantacgdes. Os solos de texturs leve sdo mais favoraveis
pare as culinras de mandicca, castanha de caju e de coco, enquan
w0 que os sgolos aluvisis sfo sempre mais fsvoraveis pars a cul-
surs da measl.e

Contudo, o nivel de produtividade ou de fracasso, 29SO~
ciado 2 producie depende do nivel de risco (Fig.10) . 8 uma di

]

ferengz importante entre o sdaptagao/aptidso, e a produtividade
de um padrzo de cultivo.

0 19 diz respeito & condiglo agronomica, enquanio que o
Ultimo diz respeito © *oﬁaiggo biolégic& de ume planta. Szcepcio
nalmente, quando o primuelira e satisféita, 5 sesunda nao se apli-
ce. For consecuinte, se 2 primeira condicho de adapiagdo/zptidio
de culture, sob determinada condiglo e satisfeita, entdo o nivel
de producao poder;se-ia relacionar com o nivel de risco.

Iy

¥
0]
o
-t
AL

;.
-

sses de eptidao pere ¢ algodfio, sejuem exactamente
o p=drao oposto so da mendioca. Ilas o problema ectuzl Jmri ©
crescimento do slzodso, relacion&-se com & disponicilidade de
BIUA . Isto é: em Areas com eptidao :lte e chuvas suficientes, o
algodso poderia crescer sob irrizacfo. O caso da mexogira e na-
pire e serelhonte, -
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4, SISTEEAS DD _AGRICULIURA SUGERTIDCS B O 53U RISCO ASI0CIADO

Tige13, represents ss zones agro-climsticas de acordo
com o processo de leddy (1984 b.). Nessa fisure, os mumeros de
clacse ds eaquerds pare a direita, sisnificam, zons, sub-zona e
numaros de b=ZTUPOS. L wmona e sub-zonas sac definidss do sepuin
te modos, ' '

Humerc da zona Limite ’ Numero : fiimite
- (G, semanes) Sub~zones (6, senanns)

£5 Zona [ride
<43
8-13
13-18 |Zona semi-arida
18-21 '
>21

c o

. .o
370 Joxxa sub-humida

»6.0
3.0=6,0
2.0-3.0
1.5-2,0

£1.5

DT W N = O
WV P W oo~

L . -‘ T .~ . .
0Os numeroa do zrupo & dos sub-grupos, sac definidos de
‘u

- [ » ol » ” -
acordo com o necegsidede uiilizando outrzs variaveis o 1rO=Clitg~
ticas. C quadro 2, upresenta:

a) Cul*uras/padrdoes de c.ltivo sugeridos
I'd . N .
b) © nivel de input e os niveis de aumento de plantas

- ~ e - -~ . . .

hstes derivanm basicanente da transferencia da tecunoloziae
aprozinads de HReddy (1984 b) para cade v das clagses wpresen=
trdes n2 Fiz.13. ¥a interpretacgdio destes resuliados, sac utili~

z:d08 o8 ciclos ide ;luVLOSii de. Fere a selecgao des culiuras,

forom usados os criterios usaios no SIUN0 J.B.J,, i suplemanfo,
os resulizdos sao discutidos soh dols tipos de solo, nomeadnmen
te: solog de ftextura pesada con zlia ATUC e solos de textura le-

y ‘. y rorew o~ ’ . .
ve, com ualxa 400, U qadro 2, apresenta tenbem as zoMas SDTO-
priadaes pore o culturz de randioca e pera al-umas arvores de
cultira (ziui apenss sao citadas al;ugas culturas, dependendo

contudo das COnﬁiQSGS socio—economiéas, nodendo ser substitul-

das por ti os de culiuras, asren omlcwmeate equ1valentes).
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_ Llpuns destes resulindos sZo resumidamente znalisedos de
A . - 'c-. . .'-s ‘
acordo com 28 zonzz extensas (aridas, subet qumidas @ gseni-nridas)
5 . °
e no caso da zons seni-trida oo resulisdos tanbenm foram apraeen
c

fmbicue, SZo apresentadas

Yo aenng ayidas do sul e [log
e: 0312 e 0322, desta zona as culituras de

. )
? classmes, nomeaiiament

» . - - *»
gsaqgquelrc polar folhar pume percentepen superior o 734. Toremn,

sho meis pronicias pare pestsyens. Conbtudo, no ciclo de pluvio-
gidode ncluma de moaia, con 1w cuidadosa planificagio de curia.
furaglo, o8 culturcs de nexoeira, feljio frade, (horsesrsm) etc,

-

podiam ser plantadas. Tele protica de maneio do declive das en-
costas, gob wn aurento baixo de planitas e de inputs, o risco Do
die ger minimo. (Jo cago de alte ATC efou solog Ge textura pesads,
a e P v el ed I, . ] a i35 a

e preferivel wQO?tal-Se o culiture cCe rapire e o de. feijso frade,
Contudo, em solos de texiura pesade com clte 440 o (Kharif) se~

. N . s - .
rindo-se (labl) e menos rent:ivel,

vl ‘ ) kol . - -’ -

Hotas i agriculiur: de sequeiro 2 susceptivel o 2levados riscos,
' nis e oltamente favorgvel para a agricultura de regadio.

4,2 Zong Jub~hunida

I d ~

Tos areaes sub-h nides, o longo da faixs costeira, a oX=-

cepgéo da Seire, as condigles sub-~humides, nfo sfo satisfeitas
(Reddy, 13984 b), porticularmente em termos de intervzlos, i -

.

’ a
og e secog <entro do pe*iodo disponi fvel de cauvas efectivas.
4isain, esta dres exclui-se da zonz sub-hluzida e inclui-se ue 29
na semi-cride, Com isto, temos agore trés clagses na zona Sube
—hﬁnida, 5211, 6221 e 6327, nomesdamente: nos a*redures da Dei-
m, ispungebere e .essambuzi, respectivamente. is primeiras chu
ves duram mels tempo nos arredores de iifessambuzi comparadas con
ag areas nos arredores das ouires dua:r classes. O armazenzmento
de asus e a erosio do solo podem ser o principal risco e isto

,

el %2

node—ée arraver durante 08 enos de pluviosidade ccima da media.

ity

Yoy consesuinte, sob condigoes de culturs de sequeiro, o meneio


http://resv.ltad.os
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do so0lo das anplos margens dos leitos (dos xios) o dos sulcos e
muito importante., “sta e a principal zonz para o culltivo duplo,

zm solog de texiurs leve com beizms AVC:

A primeira culture pode ger Naxamine ou milho enquonto
que & gesundae culiurs sode ser linhaga, coentros, etc. Jura
te o ciclo de pluviosidade abzixo da medis poder«se—i& tamben
sdoptar e culiura de amendoin.

—

P B I P FOPUR P P : -2 NN
2n o solos de vexturs nesade com alta WWC:

A 9“1r01ra culturs podie ser arroz ou milho e a sezunda
podisn g=r grao-de-hico, trlfo, etc, |

Ouando &8 temperaturas nao sao favorivels pars o cresci-
mento <o arroz e/ou para naxanim o pilho node ser adopiado.
Isto e, particulurmente pera Srecs das classes 6221 e 6321, Fes
tas sress, = cevads btamba: se adepta como gesjunde cultura. Zm
creag com declives ,onsiderav01s, e preferivel adoptar-se a cul
ture intercalada de milho/soja.

” . »

O medio pare nlto mumesnto de plantas, podia
do com inputs, medios pars altos., o ciclo de pluviogidade abal
. 4 k4 . . 3
%0 da media e possivel culiiverenm-se vegetals nos anos de chu-

X

va3 terdias,

{n
10
,-s
d
2}
§-
]

o

- -7 . . - kg : L4 o Mg
Totas iegtas classes, 0s priacipesis riscos, associados a proau

¢Zo elinentar 532013

i) rn_\u‘r S torencias "'O’L'a .LO norna 1

PR e - - -
ii) TUrimeirss chuvas iaceris
A -
443 Tore Senie-rdda
.
- , 4 ~ - ~ -~
o pregerte essiudo s0 zao z2presentedias ns sub-zonus 1 - 3
) o~ e 3 Yo e = R it . - AT » e e RS
A excapono da sub-ning 3, nocerhezg asg drigelrng oLuvog & L0
~ . -~ A 4
LI e amment 0 p o T ew i 8 e COTI0 o, N 3 )
Vil X2 e LI AR Ot S ..\)S DB, e TLL0 PR LR D IIERAS. STCIITIES B BTN G2 [ -
Pl -t 2o ot - o - .
G LS Co Un el SEnE K YL T O
* . ' - ]
4e3e1  _iozm oltsnalie doceriam fzubezons 17t
. T s - ~
Saf crrpeoterisiions Gegin SLensilE 8ROl
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e & sementeire sece ¢ altamente arriscada
o U plontic mecanizado e dispendioso
. & Dprodugao depende do tempo de plantio

Zona 1: Agore s#o apresed+auas 4 clnsses, noneedamente:
1114, 1125, 1146 e 1127. 0 risco é cerczs de 45 - 60%, O escoa-
mento de {fuﬂ e 0o °31ve1 e por condeguinte o risco pode ser reg
durzido se foren utilizadas cisternas na reciclagen do escoamen
0. C avmento de »nlantas preferido é bdlxo pera _mealo e o8
inputs sao bhaixos para moderauos. im solos de texiura leve, os

‘declives unas encostas poden ser beneflcos, asgim como em solos

de textura pesads, o0 maneio do-solo D&S mwrgens smplas dos led
tos (dos rios) e dos sulcos., 4 mandioca e nltamente aproquvda
para solos de texiura leve das clasees 1114 e 1125, enquanto
que e meinos aproprieds nas clagses 1126 e 1127. O mesmo acontz
ce com O cOCO. & castanha de'cajﬁ 2 apropriad parn 2 sub-zons
2, enquanio que o menge e impropris una classes 1114 e 1125
icog nn subezonz 2 das classes 1126 e 1127. 4 produti-
vidade pode ser moderade durante os anog de pluviosidede aciva
de. media e baixe durante os nnos de pluviosidade zunixo ds meu_

~ Mm pusencis de chuvas de Iuverno significetivas (classes
1126 e 1127): nos ciclos ¢e pluvionidmde acimaie abalxo do. né-
dilsn, n cultere siuples 2 intercalar respactivanente podia =ser
praticzdse. ﬁm'uolos de *fYtur" leve & prefer ivel —dovtar~se 2.8
cultiras de menira, ewena01m, le'umlnosas, feijao boere, sirag
sol e‘ricino; e en solos de. texturs pesada podiam ser plan+a-
das as culturas de feijeo boére; alzodsao e lebumlnosas. Lm So-
los de texturs pesada com al ta AVC durante o ciclo de pluviosi
dade abaixo de media & preferivel,adoptar-se a cultura Zharif

N

Tfollowed Rsbvi.

- Havendo & possibilidade de chuvas de Inverno significa-
tivas (classes 1114 e 1125): Na média acima do ciclo de pluvig
sidade, pode-se praticar a culturs dupla e na média abaixo do
ciclo de pluviosidade pode ser praticado o cultivo intercalar.
Em solog de textura leve: as culturas de amendoim,'léguminosas,
ricino (temhem o sorgo pode ser praticado durante o ciclo abai
xo0 de medie do ciclo de pluviosidade); e nos solos de textura
pesada: as culturas de milho, leguminosas e soja podem ser
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praticadas. Durante o ciclo de pluviosidade abaixo da média, e
preferivel es culturas Tharif sesuido de Rabi. sorgo, copra ou
milho em solos com alta AVIC. ‘

Zona 2: Yesta zona s8o tamben apresentadas 4 classes, no-
meadamente: 2113, 2114, 2121 e 2142, O risco nesta zons € infe-
rior a 30%. Os riscos de retencéio de agus e de erosao do solo sao
possiveis, sendo particulsrmente grandes nas clasges 2121 e 2113,
O manejo do so0lo nas margens e nNos sulcos pode reduzir estes ris-
- coS. As culturas de mandioca/amendoim sfo sltemente eficazes nos
solos de textura'leve em todas as classes, excepto na clagse 2113
(onde sdo menos eficazes em'1). A culturs de caji 6 eficaz em 2.
A produt1v1dade pode ser moderada para altse nos ciclos de pluvio-
sidede acima da medias enquanto e bastante ‘baixs para moderada du-~
rante o ciclo de pluviosidade sbaixo da meédia.

Re suséncia de chuvas de Inverno significativas(2113): Ho
ciclo de pluviosidade acima da medie pode ser praticado o cultivo
intercalar/duplo e no ciclo de pluviosidade abaixo da média, o
cultivo simples/intercalar. m solos de texturs leve: as cultures
de sorgo, mexoeira, emendoim, feijdo boere, leguriinosas, girassol
podeamn ser praticadas, enquanto que em solos de textura pesada, as
culturas de sorgo, milho, feijao boere, algodao, leguminosas, po-
dem ser praticadas.

Havendo chuvas de Inverno significativas (classes 2114,
2121 e 2142): Yo ciclo de pluviosidade acima da media podem ser
praticadas respectivamente as culturas cuplas e no ciclo de plu~
viogidade abaixo da média, a cultura intercalar.

Em solog de textura leve podem ser plantadaes as culturas
de smendoim, milho e leguminosas. “m solos de textura pesade po-
dem ser plantadas as culturas de milho, leguminosas e soja.

0 aumento prefevido & medio para alto, a excepgdo da clas
se 2113 (onde e baixo para moderado) com inputs baixos pars mode

rados. 51 classe 2113 Juntamente com as ¢lasses 1126 e 1127 é mais
apropriada para & produgao de pastaﬁens.

Zonas 3 - 5: lestas tres zbhas, ka cinco classes, nomeads
mente: 3111, 3112, 4111, 4121 e 5111, O risco € inferior a 20%.
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Os perigos de armazenamento de égua e de erosao do solo sdo
moderados para violentos respectivamente, durante os ciclos de plu
viosidade abasixo e acima da media, O manelo do soloy,das margens,
dos leitos e dos sulcos e indispensavel, Sgta é uma zone principal
de culture dupla,., O aumento de plantés pode ser moderado pare alto
com inputs baixos para moderados. Isto répresenfa e faixe priuci-
pel das cultura ras de wandi oca/coco, com produtividade duravel nos
sologs de textumr leve. 4is culturas de rafz (os tuberculos), tal co
1o a batata doce & senpre apropriada para solos de textura leve,
As principais culturas desta faixa , sso: milho, amendoim e lesuni-~

‘nosas a2m solos de texiura leve e milho e leguminoses em solos de

. r
texiura pesada. 4 grande incerteza em termos de inicio das chuvas,

- ” - P - .
torna estas rezides improprias para o culiivo do arroz (assim como
]

os rendimenios estzo denmansiadamente dependentes do tempo do plan-
tio) . '

Yota: Os principais riscos desta sub-zona sao:

i) grupo de plantio _
ii) sece (ns zona 1 e garc1vlmente na zona 2) e
iii) chuves Ifories ocasionsis nas zonas 3 - 5 e parrlwln,hfe
na zona 2. & produglo depende tamben da selecgao de cer—
tas variedades de cultivo, particularmente em ireas com
chuvas de Inverno significativas ou com chuvag tardias
‘de Verao. '

4,3.2 irehs Incertas {Sub-zona 2)

N . I . -~

is caracteristicas desta sub~zona s80:

. A gsementeire (de semente) seca e erriscads
I . L ’ ” - - . -

« Y plantio mecanizado ¢ mais dispendiosos

Contudo, estas duas caracteristicas podem ser ninimizades
se for feita uma plenificagfo cuidadoss da olturs do plantio, €i
vidindo o periodo nos ciclos de pluviosidade acime e sbaixo da
média. Jesta sub-zona, somente 3 zonas e que sao apresentadas,
nomeadamente .1 - 3,
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Zona 1 : Ha 21 classes. O risco varia entre 30 e 90%,

Clesses 1227, 1228 e 1229: O risco & superior a 60%.
Os padroes de pluviosidade sfo do tipo bI, EZstas clesses sZo
meis propicias pare pastagens e/ou para padrSes de cultivo
simples. Zm solos de textura leve, podiam ser plantadas as
culturas de feijéo'frade, leguminosas, mexoeira, ricino e gi-
ressol ( como também o amendoim durante o ciclo de pluviosida
de acima da media) e em solos de textura pesada es culturas
de ( Xharif fsllowed Rabi) mapira ou feijSo frade ( ou pedrdes
de cultivo simples de mapira, feijmo boér, alzodao, girassol).
Com inputs baixos e aumento de plantés, ¢ benefico o maneio da
terra nos declives das encéstas, £ preferivel a reciclagem do

Al 4 bl » .
escoamento de egia e e altamente eficaz para agricultura de re
gadio,. '

Clegses 1225 e 1226 : Tal como nas classes acime mencio-
nades, o risco e de cerca de 60 ¥ mas os tipos de pluviosidade
estao abeixo do tipo bIIl. As culturas e padrdes de cultivo apro
pricdos sac semelhantes so das classes acima mencionadas, mnes
pare estes sao meis produtivas as pastagens, C sumento de plan-
tas/inputs, e os meneios de terra/agus sfo semelhantes ao das
classes acima mencionadas. Contudo, o8 niveis de apﬁidﬁo da man

dioca e de outras arvores de cultura, sao francamente diferentes,

Dstas areas sao apropriadas para agrisultura de regadio.

Classes 1235 e 1237 : istas classea s&o semelhantes as
classes acima mencionedas com excepgao do risco que e inferior
8 605 mes superior a 50%. Devido a isto, o aumento de plantas.
e os inputs podem seir baixos para moderados sob ciclos de plu-
viogidede abaixo e respectivamente acima da média._

Durente o ciclo de pluviosidade acime da média é benefi-
co o meneio da terra das margens dos leitos e dos sulcos e du-
rante o ciclo de pluviosidade abaixo da médis € benefico o me -
neio da terra nos declives das encostas, A reciclagem do escoa~
mento de égua tambem se deve fazer.

Classes 1214, 1216, 1224 e 1242: Mestas clasmes, o risco
& inferior a 70% mas superior a 50%. Contudo, o tipo de pluvio=
sidede secue~se go tipo alll. Nestas classes, durante o ciclg
de pluviosidede abaixo de medin e possivel adoptar~se o padrao
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de cultivo simples/intercelado e dursnte o ciclo de .lvvlcsldaue
acime de media 2 eculture intercalar. Durente o c*cln de 1uv1o~L

Ld P -
 dade =baixo da media, em solos de textura leve, podl ‘em ser segui~-
Ao

25 ag culturss de mexoeire, fei*éo frede, amendoim, ricino, si=-
ssol, e em solos de textura pesada, mapire, fe eijao frzde, fei-
30

o boer ou Iharif fallowed Rebi mapira ou feijio nhembe.

Durante o ciclo de pluviosgidade acimn da média, em 80lo3
ie texturs leve, podem ser nratlcrdas as culturcs de amend01m,+g
nos de milho mitdo, gergelih, faij a0 ﬁhemoa, Ulr&ssol, e em 80 ~
los de texturs pesada, podem ser praticadas es culturas de Avigao
frade, mapira, milho, feijzo nhemba, alzodao, Kharif fallowed -
Rabi e mapira., O bHaixo pera medio aumento de plentes e de inpﬁts
{ excepto o clesse 1214 onde o8 inputs podi=m ser baixos para mo-
deradcniente “aixos), e benésico o meneio de terra das margens A0S
leitos dos rios e dos “ulcos, asgim como a *eclclﬂrem co escoamen
to de' ;ua. A8 culturasg de mndioca/coco 50 menos apronrladas ai=)
ra 2; a castanha dé ceju é menos apropr¢uda pars. 1; & wmnge &

-

apropriads nara‘T e a ix rlﬂﬂgao ¢ ali bastente adequr dae

Clugse 1244: Tel como mo grupo acimz menciomndo, este clag
’ . -~ ) 4 » - "
se tamhén sague o tipo aITI, mas o risco e inferior a 30-45). Du=-

reate o ciclo de wluviouidwde sbaixo e mcims da nedia a cultuve
olmples/lnlﬂr0ﬁlﬂr & apropriadas

Mursate o ciclo de pluviosidade de média, em solos de tex~
tura leve, podem ser plantadas as culturas de amendoim, ricino,
giressol, feijéo boer, e em solos de texture pesada, ag de mllho,
leguminosas, zoja ou Kharif fallowed Rabi .

Uurante o ciclo de pluviosidade acima da media, em solos
de textura leve, podem ser-praticades as culturas de amend01m, ri-
cino, gifassol; feijso boer, e em solos de texturs pesada, as cul-
turas de rilho, leguminosas, feijzo boer e soja, com inputs baixos
para modersdos,baixo para elto esumento de plantas; & benéfico o ma
nelo de terra das margens dos leitos dos rios e dos sulcos assim
como o escoamento de agaa. As culturas de mandloca/coco sa0 menosg
apropriadas para o tipo 2; & castﬂnha de ca;u também e menos epro-
priada para o tipo2; e cultura da mange e apropriada para o tipol
e a agricultura de regadio & bastante adequadea.
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Classe 1213: O risco e superior a 70% com o tipo al. £
ume zona éprapriada para pastegens. Os padrdes de cultivo sim
ples e gimpleg/intercalar dursnte os ciclos de pluviosidade‘
abaixo e acima de meédia respectivamente podiam ser praticados.
As culturas de mexoeira, feijao frade, em solos de textura le-
ve, @ 83 de Kherif fallowed Rabi (rainy-season fallowed)
mepira ou feijio frade em solos de textura pesada.

_ Durante os anos de pluviosidade abaixo da media, poder—
. =~ge~1ia plantar ervas pars pastagens, Para o baixo e para o me~=
dio aumento de plantas e inputs, & benefico o maneio de terra
" dos declives das encostas e & reciclagem do escoamento de éguae

A ggriculturs de regadio e bastanté apropriada.

h Classes'1215 e 1223: O risco & 60-75% com o tipo aIl,

- 0s intervalos secos , mas os humidos por sua vez, sao inferiores
a 50% do periodo disponivel de chuvas efectivas. A variabilida=-
de no periodo disponivel de chuvas efectivas & também baixza. Du
rante o ciclo de pluviosidade zsbaixo da média e durante o ciclo
de pluviosidade acima da media, podem ser praticados os padroes
de cultivo simples e intercslares. As culturas de mexoeira, fei-
jao frade, milho miﬁdo, gergelim, leguminosas podem ser planta~
das em solos de textura leve, e mapira, leguminosas ou Kharif
fallowed Rabi (rainy-season fallowed) mepire ou feijao frade

e feijao boer, em solos de textura pesada. Durente os anos de
piuviosidade abaixo d= média, podem ser plantadas ervas para pas
tagens, Para baixo e medio sumento de plantas e baixos inputs, &
benefico o maneio do solo as mergens Jos leitos dos rios e dos
sulcos, em solos de texturs peszda/ em ciclos de pluviosidede
abaixo da media; e benéfica a reciclagem do escoamento de agua
durante o ciclo de plﬁ#iosidade abaixo ds medis,. A sgricultura de
rezrdio e basiante prOp{cia no'periodo~posteriorAé estacao chuvo-
58, ‘

Classes 1233 e 1236:0 risco e de 45-655 abaixo do tipo bII.
Os intervalos hﬁmidos s8o mais curtos do que os intervalos secos,
sendo estes inferiores s 5 semanas. O padrﬁd de cul%ivo siuples/
/intercalar pode ser praticado durante o ciclo de pluviosidade
abaixo da meédia e o padfﬁo de cultivo intercalar durante o ciclo

s e A " . .

de pluviosidade acimz da media.Bm solos de texturs leve as culiu-
. L S . 2™

rag de amendoim, lezuminosas, ricino, girassol,feijao boer e em

---—---—--:----1
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solog de ftextura pesada, as culturas de milho, leguminosas, me-~
pirea Kharif Fallowed Rabi (rainy-seascn fallowed post-rainy season crop of)

feijéo frade e girassol. O aumento de plantes e de inpuls & tei

Xo pare moderado, o meneio do solo do leito dos rios e dos sul-

I LEPP . >
cos e benefico em solos de texturs pesada/nos ciclos de pluvio-

sidade acima de medie,agsim como o maneio da terra dos declives
das encostas em solos de texfture leve/ no ciclo de pluviosidade
abaixo da media e particularmente & reciclagem do escoamento de

agua durante o ciclo de pluviosidade zbaixo da media, a2s cultu-

ras de mandioca/coco séo_adequadas para o tipo 1} a cultura da

L, ’
-castanha de caju e aliamente adequade; a da mange € menos ade-.

quade pars o tipo 2 e impropria pars & agriculture de regadio.

- ’ ’ ” -~ . < L3

~ Classge 1238: C risco e de 45-60% com o tipo all. iqui

‘ ' L ~ . o N
tembem os intervalos humidos sao inferiores gos intervalos se-

cos e 08 primeirosg inferiores a 5 semenas. Cs padroes de culti-

“vo simples e intercalade podiam ser praticados, durante os ci-

clos de pluviosidade abaixo e acima da média., As culturas de me
xoeira, leguminosas, feijdo frade ou Kharif Fallowed Rabi. Ila~-
vira ou feijao frade durante o ciclo de pluviosidade acima da
media, em solos de texturs pesada podiam ser praticadas; o au~
nento de plantas e de inputs e baixo pars medio; o meneio de
terre dos leitos dos rios e dog sulcos e a reciblagem do escoa~
mento de égua,'sgo beneficos. A irrigagso & mais adequada duran
te o periodo posterior 2 estagao das chuvas. ‘

Classes 1243 e 1245: Xestas classes, os intervalos himi-
dog s&o tzmbeém superiores aos intervalos secos, nmasg 0§ humidos
s2o inferiores a 5 semmnas. O risco e de 30-45% com o tipo all.
0s padrdes de cultivo simples e intercalasdos durante o ciclo de
pluviosidade asbaixo e acime de media, respectivamente. Durante
o ciclo de‘pluviosidade abaixo da média, em solos de textura lg
ve, as cultures de mexoeirm, fei jao frade e em solos de texture
pesade, as culturas de mepir, leguminosas, mexoeire, feijéo
fraede ou Xharif Fallowed Rabi (rainy-season fallowed)
mepira ou feijao frade e durante o ciclo de pluviosidaede acima
de media, em solos de textura leve, as culturas de smendoim, ne
xoeirm, tipos de milho miﬁdo, gergelim, girassol e em solos de
texturs pesada, as culturas de mapira, mexoeira, leguminoses ou
Kharif Fallowed Rebi (rainy.season fallowed) - mepira ou fei-
jéo frade podem ser plantadas. Os outrom factores de maneio s80
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semelhantes aos da’classé 1238.

Cleagse 1241: Isto acontece com o grupo acima mencionado, a
excepgao das chuvas de Invermo que sao possiveis nesta classe, O
risco e de 45-60%. A culturs intercalar e o padréo de cultivo in-
tercalar/duplo durante os ciclos de pluviosidade abaixo e acima
da média3 respectivamente podem ser praticadas. Durante o ciclo
de pluviosidade ebeixo da média, em solos de textura leve, as cul
tures de amendoim, leguminosas, r{ciho, giragsol, e:gm solos de
textura leve, leguminosas, feijao boér, goja ou Kharif Pallowed
Rabi (rainy-season fallowed) o | mapira. 48 praticas de ma-
neio sao semelnantes para as classes 1233 e 1226,

Zons 2: Hegta zone ha cinco classes, nomeadamente: 2213,
2233, 2234, 2242 e 2251. h excepgéo de classe 2213 ha outras que
estao sobre o tipo aIIl, com chuvas de Inverno insignificantes,en
quaato que a classe 2213 estd sob o tipo IV com significativas
chuvas de Inverno. O risco e inferior a 45%. O risco decresce de
45% para menos de 15/% na ordem das classes 2213, 2234, 2242 e
2251, Tambeém na mesme ordem, 2 seguraaga do cultivo sumenta.

Pt r~ i d ’ - . - -
$lasge 2213: Os intervelos humidos s2o inferiores aos in~

-

tervalos secos sendo og humidos cerca de 5 semanas., O risco e 30
~457%, Dure:te o ciclo de pluviosidade zbeixo de media, o pedrio
de cultivo intercelar pode ser preticsdo durante o cicle de niu-
.cina de nedis, zssim como o vadrdo de culiivo interca
/3 unlo. Durante o ciclo de pluviosidade acima da media, em 89

H

log de textura leve, ss culiuras de anend°1m, lespminosas e soja
e em solos de texiura pesada, poden ger praticadas as culturas .
de millo, lezuminossas e soja durante o ciclo de pluviosidade aci
me de média; 28sim cOTO e solos de textura leve poéem ger prat;
cndas 2s culitiras de n’llo, umendoim, lejuminosas, soja € em SO~
loz de texturs pesada, as culturas de wilho, soja, legwainoses e
agafrio. O wumento de plantes € medio para alto, os inputs  s8o
baixos para altos; o maneio de terra dos leitos dos rios e dog
sulcos & benefico. A8 culturas de mendioca/coco sfo altamsnte
adecuades com o %ipo 2, gque tarbem e apropriado pamr cestanha de

cale
Classe 2233: Os intervzlos humidos sdo superiores #os in-
. g . ~ - P "~ . . -
tervalos secos mes, os humidos, tam ume duragzo iunferior a 5 se
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menass O rigco e de 18%, Os padroes de cultivo simples/intercalar
e intercalsr/dunlo podiam ser praticedos, respectivamente dursne-
te os ciclos de nluviosidede sbsixo e scima de wmedia, Hurante o

«

ciclo de pluviosidade sbzixo da meqla, eir golos de texture leve,

) . _f 5 . o r 2™ -
~g culturag de smendoim, narire, mexoeirm, feijeo frude, tipos de

o mdlho miudo, gergelim e em solos de texture npeszda, sa culiuras

de mepira, leguminosas, feijso hoer, merxoeira e durante o ciclo
de pluviosidade acime ds media, em solos de teﬂuura leve, as cul-

turas de amendc{m, mopira, feijao boer, nexanim, tipos de milho
> -, : - R .

mindo, gergelim e en sologs de textura pesada, as culturas de

milho, m&pire, lesuminosas, feijao ‘boer, algodao, Xenaf . podi—

- am ger praticadas. Sa8o azltamente adequadas para agriculture de rg

sadio duramiie o perlodo post-~chuvas,

Clzgge 2234: Os intervalos humidos sao suneriores 08 in-
tarvaelos secos, sendo o3 humidos superiores a 5 gsemenas, havendo
a possibilidade de risco de armaszenamento de égua. As cﬁlturas/p@
droes de cultivo sfo mais ou menos semelhantes para a classe 2233
havendio poucas excepgOes, nomeadamente = mexoeirs que € menos ade
quada; durante o ciclo de pluviosidade acima de média, em solos
de textura pesada, © arroz pode ser praticado como segsunda culiu-

re, en snos de cnuvas precoces; o sumento das plantas pode ser me
dio para alto.

“lésse 2242: O nmesmo como pare a clagse 2233.com poucas ex
cengoes, particularmente durante o ciclo de pluv1os¢dade acima de
media a cultura de mapire & menos adequacdea e Zenaf " e nails
eficaz do que & cultura de. algoddo, e com cauvas tardias podem ser
plantades as culturas de vevetals, batetas, tabaco e plri-plri em
solos. de textura pesa@a.

Claosse 2251: Hesta classe, os intervalos.hﬁmidos 980 supe~
riores so03 intervelos secos, sendo os himi dos superiores & 5 semg
nas com ume CoV. muito baixa do periodo de chuves efectivas (infe
rior a 45%). O risco € inferior a 10%, Dste ares € mais propensa
a perigo de armazenamento de abua e de erosao de solo; o maneio
das emplas margens 4o leito dos rios e nmaito importante pare se
melhorar a produtividade. O padrdo de cultivo simples/intercalar
e intercalar/duplo durante os ciclos de pluviosidade abaixo e aci
me da media, em solos de texturm leve, as culturas de mapim, fei
350 poer, tipos de milho miﬁdo, gergelim, mexceira, lesuminosas,
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amendoim e em solos de textura pesada, as cultures de nmapira, fei-
jao bvoer, Xenafs leguminosas, algodso (e com
chuves tardias, piri~-piri, batata, tabzco) e durante o ciclo de
pluviosidade acima da medis, en solos de textura lc#e, as culturas
de fﬁxmﬁm»AA coentros, linhaga, trigo, mepira, amendoim, feij&o
boer, leguminoses @ em solos de textura pesada, as culturss de
milho, arroz (com chuvas precoces boas), grao de blco, trigo, le~
guminosag, feijao boer, alg zodao, heraL

poden ser plantades,

Zona 3: Yeste zona existem duas classes, nomeadanente: 3233
e 3232, A primeira estd gob o tipo BIII e a ultime estd sob o tipo
bII de padrao de pluviosidade. ¢ risco € inferior a 15%. Ainda que
os intervalos humidos sejam superiores gos intervalos secos, e o8
humidos segan superiores a > semanas, os 1ntervalos secos sao por
sua vez supexiores a 5 sejauas.

Clasge 3233: O padrao de cultivo intercalar/duplo podia ser
pratlcado, durante os ciclos de nluv1031dade abaixo e acima da mé=~
dia, respectiveamente., Durante o ciclo de pluviosidade abaixo ds
media, em solos de textura leve, podem serplantadss as culturas de

milho, smendoim e leguminosas e em solos de textura pesada, as cul
turas de milho, soja, grdo de bico, trigo e cevade. Jurante o ci-
clo de pluviosidade escims da média, e solos de textura leve, asg
culturag de amendoim, trigo, leguminosas, linhage, coentros e em.
solos de textura peseada, n8 culturas de leguminosas, grso de bico
e cevada, podem sexr plantadas. 0 aumento de plantas e de inputs 4
medio para alto; o meneio do s0lo das amplas margens dos rios e
dos sulcos & benéfico. A agriculiura de rezadio & al tamente apro-
priada durante a estagao post-chuvosa. As temperaturas podem neo
ser eficazes pzra as culturas de coco e de castanha de cagu, mas
SBO margihalmeﬁte adequadas para a cultura da mange.

4¢3.3 freas certes (Sub=zona 3)

O perigo de plantio & baixo, com planifica¢So cuidadosa, a
sementeirs seca podia ser bem sucedlda e 0 plantio mecanizado se=
ria possivel. Nesta sub-aona, S0 existe umg zona,., aAqui, o risco e
de 60-75,:.
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_ Zona 1: Nesta zona, estao presentes trés classes, nomeada-
mente: 1313, 1341 e 1342, A primeira das duas esta sob (o tipo
all) enquanto que & ultina esta sob o tipo alIll dos padroes de
pluviosidade. Os intervalos humidos sdo superiores aos intervalos
secos sendo os humidos por sua vez inferiores & 5 semanas.

‘Clagses 1313 e 1341: O padrio de cultivo simples e intercs
lar ?odiam ser praticados durante os ciclos de pluviosidade sbai-
X0 eacing da‘média, respectivenente, Zm solos de texturse leve, as
culturas para pastsgens, mexoeirs, feijao frade, podem ser,plantg:

~das. O aumento de plantas e og inputs e bsixo; o maneio do solo

dos declives das encostas e reciclagem do escoamento de agua s20
veneficos. Zstes solos sao miito apropriados para a agricultura.
de rezadio. )

Closse 1342: Os padroes de cultivo simples e iniercalar
podiam ser praticedos respectivamente durante os ciclos de pluvig
aidade abaixo e acima da média, durente o ciclo de pluviosidade
abeixo da média,-em solos de textura leve, as culturas de mapirs,
feijao frade, mexoeira, feijio boer e girassol, em solos de texin
re leve, as cultures de milho, leguminosas, girassol, feijio boer,
soja e algodao, podem ser plantadas.

Baixo pare medio aumento de plantas; dbaixos inputs; o ma-
neio do solo nas amplas mergens dos leitos dos rios e dos sulcos
em golos de texftura pesada e de solo nos declives dasg encostas s
em solos de textura leve sao beneficos. & altanente adequada pa-
ra a agriculture de regedio, sendo menos apropriada no tipo 2 pe
r2 a cultura de mandiocs.

5 03 PADROES DE RISCO

. : . “ - . 3 . - < -
5.1 0 risco associsdo a estabilidade do inicio das chuvas
efec tivas '

A gzong sul de liogambique, apresenta dois padroes de plu-
viosidade distintos, nomeadamente:

i) éreas com chuvas (de Inverno) suficientes e
ii) Zrees com chuvas insuficientes para cultivo

' - L 4
C periodo seco, entre as chuvas de Verao e de Inverno e

curto e a regularidade das chuvas de Inverno, e mais baixa do
que as chuves principeis de Verao. Todos estes factores tem um
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pepel importante na produtividade da cultura. As ureaq com chuvas
de Inverno suficientes na zona sul e centro da faixa costeires
apresentam probabilidade_de ocorrencia de pluviosidade mais baixa.
fstes areas caracterizam-se também pelas eltas vaeriagdes, tanto em
termos <co 1nlclo4como do fim do.periodo efectivo de chuvas. Devido
& isto, os ajricultores plantam as sues culturas tredicionais en
datas diferentes, = partir de iAgosto. Heste sistema, a cultura
cresce de wn modo primério, em solos de textura leve; os rendimen-
tos @20 baixzos, quando os recursos naturais nSo s3o wtilizados de’
una fornma correcta, particularmente & pluviosidade.

Contudo, verificou-se no ipendice II que veriacdes alias no
inicio das chuvas, dependem dos ciclos de pluviosidades Iato e, du
rante o ciclo de pluviogidsde acima da medla, a8 cauvas conegen
neis edo, do que ng medla.'uontudo, dividindo o perlodo nos ciclos
de pluviosidade previsics, ccine e abaixo da medis, 2 variehilide-
de 4o iniclo das chuvzg noderda ser siletoncialmen

- < - - . - ~ - ~ v . L +
~len diskto, og wes.ilizios 4o Fig.S neo suportan a »retice traaliclg
‘ ')

fo
(o]
el
1ty
3
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oy
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o
fde
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o
73
o]

e explicou no zZrupo 3¢3.1, onde ¢ grau ori
e cvescimento de culfire, coincide com o perlodo de chuvas

ientes. “sta nrética contrimi também,para se obter uma gejun
dn sultura. Cow estas limitagles especifices onde o infcio das chm
vas € muito Vnrlﬂvel, noderiam ser vraticedag datas diferentes de
rlantio, mes com este prética N80 seris possivel o plantio de uma
sejunde culiure em Abril/linio. Isto por sus vesz define o nivel de
producgac rmals apropriado. & tempo de pleantio mais apropriado, ~u-
menta o nivel de risco

~ . - L4
52 O risco &880cindo 0 excegso de asus

[}

A8 mozas do norte e do sul de liggambique, sofren a possibi-
o~ - - - I'd
lidzde de excegeo de acoua duresnte o ciclo de ecrescinenso da cultu-

ra (Pi5.7)« Tm soloz de textura vesoda, isto pode originar periso

de aymazencmento Ge ~gue. 0 outro rerlso imporiunie associado a eg
e neno & & ercsao do solo, G nriueire afecta direct&menﬁe a
’ enqu"to mie o nltimo sfecte indirecinmente a producsd

o longo, recuzindo a fertilidade e 2 perte superior do so-

lo. & =monz centrel e do sul ds faixa cosﬁaira e a zone Sul, zpre-

gentam o noszihilidede de excesso de abua. Contudo, a ooorr%ncia
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de ‘lonsos periodos secos dentro do periodo disponivel de chuvas
efectivag (Fig.8) actuara indirectamente com o problema do ex -
cesso de égua. Dor conseguinte, pode haver wm pequeno risco de
armezenemento de agua e de erosfo do solo. Contudo, isto pode
ser minimizado =ztravés de praticas adequadas de maneio de terra.
Zste tipo de sistema € feito em 1crisar, fndia, nas amplas mar-
Zens dos leitocs e nos sulcos. Lsta prética nao acaba com 08 Pro=-
blemss de excesso de szua, pois o tipo de maneio sugerido funcio
ne sob condicgdes limitadas de'excesso}de‘égua° Contuao, viu-se
no Apendice II, que em alguns anos sso possiveis situagdes (ex -

v - 13 ’
cepcionais) de excesso de agua.

As areas interiores do ceatro do Pais recebem tambem chu-
ves altas de 100 mm/ por semens ou mais. Isto pode originar -os
tais problemas de asrmazenamento de égua, congervando a égua Tine-
-situ" atraves de alguns mecanisnos que reduzem o escoamento de
égua, contribuindo pare o melhoriunento de produtividade. Um desses
niecanismos e o mateio de terra, nos declives das encostas.

2 outro aspecto importante que diz respeito directamente
ao excesso de é@ua, & a escolhs de culturas apropriedas. Havendo
ums, escolha adequada de culturas, sob diferentes niveis de excesg
so de égua, o risco de perigo pode aumentar na producgao da cultu
ra. Isto é, em condicoes excessivemente hﬁmidas, a cultura do

. ” . . . 03 L]
.milko e mais adequada do que & culturs de mexoceira ou vice-versse.

. . . . L

Bste factor, releciona-se mais com o aspecio sgronomico do gque
4

com o asnecto biologico da cultura.

. . . -
5¢3 0 risco associado as secas

0 estudo de area, aspresents em seral um risco alio, devido
2 seca, excepto em algumag areas do norte e faixa costeira (Fig.10).
Zste risco é o sistema de sgricultura especifico. Por exemplo, em
condicOes mais secas,'é culture do milho em vez da culbura de mexo-
eira, aumenta o risco. Isto neo & devido as limitacoes biolégicas
mas sim as limitagdes agronomicas. Seguindo melhores praticas de
meneio, o risco poderia ser reduzido. O risco uode ger mais elto
pera solos com baixa AYC e mais baixo para solos com alte AlIC, se
comparados ao valor citado ne Fig.10. Idto €, 09 valores apresen-
tadog na Fig.10, apresentam valores medios da situagao da regiac.,
Yo Apendice ITI, tambam se verificou que o risco e mais baixo e mais
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alto durante os ciclos de pluviosidade acima e:shaixo da média,
respectivamente, por estas razodes, os sistemes de agricultura ai
f2rem de acordo com o tipo de solo e ciclo de pluviosidade.

5.4 Sugestdoes vara & reducfo de risco
. . ~ hdhd ‘4 ’ ’ 4 - .
Te Irrigagao: iiais de 65% do area e propria para a agricul

2.

3e

4.

ture de resadio (Mig.11). Im geral, a maior parte desta
ares apregsenta wn risco superior a 50% para sgriculturs
de sequeiro. '

lendioca/Coco: Istas culturas adaptam-se melhor a re-.

zi0es que recebam chuves de Inverno suficientes ou que
tenhan periodos mais lonzos de chuvas -de Verdo. _

Istas culturas protezem o solo durante lonsos periodos,
reduzen o perise de erosaoc do solo e utilizam melhor a

pluviosidede ao loazo do ano.

Pastagens: C melhor sistema de produgso para areas com
pPluviosidnde do tipo BII e marginalmente do tipo bI e
- - s , -
LIII com risco superior a 50%, e o sistema de pastagens/
T~ - et S ey A ~ - s
/produgao animal. ©ste sisiema neo so reduz o risco mas

» "~
tambem protege o solo de erosao. Tontudo, & escolha de

> Y : . - » ~e ’ >
t2l siztema, depende de necessidade e/ou condigoes socig
’ 3 ) .
-gconomicas.

issociacdes de culturas/sistemzs de padrao de cultivo:

N - L . 4 £, .

A escolha de culturas/padroes de cultivo, e critica pa-
ra melhorsr og rendimentos. For exemplo: .is associacoes

vilsares szo o milho mnis o amendofm; nmesmo aSsim, fi-

cou bem explicito que este nfo & um bom sistema em ter-
nos de competigao de égua mes, em teruios de vantagem de
rendirmento e mesno com estas limitagoes, os agricultores
wdores sepuan este associaglo. Do
entrais do interior onde a terra

asoim conmo os investiga
mesmo medo, nas areas ¢

e mais epronrizde pare culturas como mexoeira e ma;dira,

variedades de culturas que superiem & seca, 520 tradicip

: . : . 9 7 . : 4 *
nemente plantadas com o milho que e mais susceptivel a

. - o . - ] er Y& 3
seca, ou peja, & importancia da redugac do rendimento
' d

por uridade, e mailor para o milho Ao que para as outras
duns culturas. O potencial do rendimento da mepira e al
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o ou memno superior aoc do milho.

B comum dizer-se gi:e isso acontece devido 3 existéncia de
passaros. Isto necessite de ser mais sprofundadd, porque as arees
nos crredores estfo ainde a ser cultivades com mepirz e mexoeira,

ilum ponto de viste climdtico, @s cultures de amendoim/fei-

.~ ‘n R L4 ¢ . . sl ~ e 4 :
.jao bvoer ou amendoim/ricine sao superiores as de ameﬂdolm/mllho

£ . . ”
ou. arend01m/maﬂlre; 2 cultura de tlp0n de milho m_u lo/gergelinm e

"superior a de mexogira/gergelim ou a ae mapira,gezgelim ou milho/

/serselim, Todas esias obsexvegdes 8ac haseafas em,experi%ncias‘
de campo.de.vérios anos feitas por szricultorez e investigadores.
Zm 4reas com um fim de época de chuvas zlto as culturas interceig
res, sioples e duplas s2o apropriadas. .nslogamente, an Areas co
ura fim de época de chuvas alto ou estével, e preferivel plantarenm
-gse culiuras duplas enquanto que num {im de época'de,chuvas CUu~-
tas e rejular deve-se plantar uma cultura simples.

6. StiRIC 2 conciuslss

. . . )

Iste estudo pretende carac terizer o risco associado s

a_ricultura de sequeiro. Paras isto propoe-se identificar tres t1
pos de risco, nomeadamente:

i) Risco associado & variabilidade do inicio das chu--
' vas efectivas ou chuvas de sementeira;
ii) Risco associado ao excesso de a: £ua ou a0 Arnsy sena—
mento de azua;
4ii) Risco asgocisdo as secas

Todos estes factores podem ser minimizados por identi
ficagdo correcta do sistema de ea_riculture sssim como pela depen
dencis do sistema de esriciltura.

Og padroes de pluvicsidade nostram consideraveis dife
rengas. Duct destas diferenges sao: a duragao das chuves de Ve -
r50 e a sufici®ncia des chuvas de Inverno. isias caracteristicas
tem um pepel importante na identificaggo dos sistemag de agricul
sure., om geral, d:rante a principal estagao chuvosa de Verdo =
energis ngo limita o produtividede da culturs (excepto em zonas
rectas; contudo, aqui, identificando culturass e tipos adequedos,
este efeito pode ser reduszido), por conseguinte, os principais ‘
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. 2 - - ~ . 4 ”» ~
tactores que controlam a produgao nestas areas sao os padroes de
nluviosidade.,

A area em estudo gpresenta uns variacao alta, 2 temrmos ,
tento do inicio como do fim da epoca de chuvas, efectivas. Isto
e en geral o risco associado ao plantio, fzz com gue o perigo
do plantio seja alto. Contudo, istfo pode diminuir se se identiﬁ;
car o tempo préprio pare o plantio, se este mostra uma depend%nf
cia 2lte nos ciclos dé¢ pluviogidade, por exeuplo, .inficio efectivo
das chuvas precoces durante os ciclos dos anos de pluviocideGe
scima da media e mais tarde durante os ciclos dos anos da pluvio-

gidade ahzixo dz media.

05 perigos de excesso de évua s&o eltos nas zenus norie e
sul de iogambigue e oo 1ongo‘da frixe costeira. ~shes poden ser
reduzidos nela viilisando adegairde 4o ehelio de teérrs das snplog
marsens dog leitos (Gos viog) e doz sulcoS.

eficaz @
vez de Verso lon,ss e wisoo elevado { sun~iior S0 2218
apropriadas pars pastasens/ounimal r2is bmseadas nos sistems de
produgso do gue nos nistenas de produgho de culfura, O sistena de

4.
nagingens nfc 20 reduz o0 risco como tembém proteze o solo ¢o exo-
380. inclogamente, =ob chuvas de Verao. lon;as e com suficientes
chuvas de Inverno a cultura de mandioca/cbco basen no sigtenmg
de culiivo nac so yednz o xvisco como;t&dbmn proteve o so0lo
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