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ABSTRi&CT 

The primary objecfive of this study Is to characterize the risk associated with 

the dry-land agriculture over southern Mozambique, south of 20°S lat. In this 

study the weekly climatic data for 51 meteorological stations were used. The 

anaïysis was carried out using the agroclimatic analogue technique of the author. 

In the interpretation of the resutts the information on relative rainfall probabilities 

and the climatic cycies were also used. 

The area under consideration presents high undependability in terms of both 

the commencament and the cessation tirnes of the effective rains. They also 

show high regional differences. The regions along the coast. particularly the 

centra* zone around Nhacoongo-Xai Xai- present very high variations. 

errtphasising the importance of careful planning of the time of planting. This is 

considered as one of the major risk factor that significantly influence dry-land 

agricultural production. In general. the commencement time of sowing rains show 

a reiation with rainfall cycle; that is. they commence early during the above 

average rainfall cycle and commence late during the beiow average rainfall 

cycle. 

A second and more important risk is the chances of failure of a dry-land 

erop. More than 50% of the area experiences a high risk or failure < > 50%) . 

The risk is higher during the below average rainfall cycle and lower during the 

above average rainfall cycle. However. majority of the area with high risk 

appears to be climatically suitable for irrigated agriculture. Frequency of 

occurrence of excess water, the third risk. presents high regional pattern. This 

factor not only relates to the water-iogging problems but also to soil erosion and 

selection of crops. 

Based on the anology of transfer of location-specific technology built into the 
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analogüa technique the most appropriate farming systems in which the above 

three risk factors could be minimized are suggested. The results provide a 

basis tor regional planning and assist in erop improvement program, in additión 

to characterize the risk. 

1. INTRODUCTION 

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

the dry-land agricutture over southem Mozambique. 

Climate is a primary constraint to agricuiturai production in the seasonaily dry 

tropics. The 'uncontrollable' nature of the climate makes it more important. In 

tropics. uniike in extra-tropics. the climate presents high variattons in rainfall in 

both space and time. Thus. rainted erop production also presents high variation 

over space and time. The farmer through his iong experience has adopted tha 

most appropriate crops and cropping systems. and his production systems are 

remarkably homeostatic in that yieids remain stable. but low. In this case the 

objective is to reduce the year to year variation in erop yieids but not optimize 

the yield or profit: an important consideration under the present situation of 

increasing population pressure per unit area cultlvated. The agricuiturai scientists 

are trying to deveiop new technologies for improving the rainfed erop production 

through improvement of seed and/or management practices: all referring to 

improved farming systems. He,re, under glven ciimatic conditions two important 

factors need to be answered in terms of climate. namety: what is the 

appropriate system? and what is the associated risk? The agricuiturai scientist 

through his experience in field experimentation has found certain charactertstics 

of climate that relate to risk in rainfed erop production. These inciude: 

varlations in the planting times: 

erop faiiura duo to inadequate soii moisture: 
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yieid reduction due to excess water. 

There are several other more local phenomena in addition to these regional 

phenomena. such as: f rost. hail. intensive rain storms etc. that effect the erop 

productivfty. Ho we ver. the regional phenomena are more important In regional 

planning. 

The ievel of risk varies according to the type of farming system. There are 

different models In the literature to assess the same type of risk depending upon 

the interest of the investlgator. For example. meteorological drought is different 

from the hydrologicai drought, while both are different from agriculturat drought. 

Therefore. the prlmary consideration In any analysis of agriculturat risk due to 

ciimate should be for "what farming system is it designed". Also. the objective of 

this study is not to develop a new method or revlse the existing models. 

The FAO (1978) agroecologlcal zones methodology uses monthly ciimatic data 

in erop suitability assessment. The month is too long a period when compared to 

short duration of a dry-land crops. Also. the limit R/PE >, 0.50 (where R and 

PE are precipitatlon and potentiat evapotranspiratlon. respectively) represent for a 

pasture zone rather than dry-land crops zone: and it deals with single crops on 

a broad scaie but not the farming systems as a whoie. To achieve the above 

stated objectives of the present study this methodology. therefore. needs 

considerabte modiflcations. Ho wever, the agrocltmatic analogue technique of 

Reddy (1983a) addresses some such questions. This technique was developed 
i 

using the data from India and two west African countries. namely Senegal & 

Upper Volta (Reddy. 1983b, 1984a. b ) , and applied to tropical Australia (Reddy 

& Williams. 1984). Reddy (1984c) also applied this method for few seiected 

tocations in Mozambique. 

This study presents the suggested farming systems for dry-land agriculture 

and their associated calculated risks over southern Mozambique. The data of 51 

meteorological stations were used to assist this evaluatlon adapting the 

agroclimatic analogue technique of "transfer of stte-specific dry-land technotogy" 
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of Reddy (1983a) in conjunction wlth weekly reiative rainfalt probabflitles and 

probable expected rainfall cycles. These results. therefore. provide a basis for 

regional planning and assist in erop improvement program; in additlon . to 

characterize the risk. Aiso. provides the basic agroclimatlc inventory of certain 

characteristics of local climates. 

2. DATA AND ANALYSI3 

The basic daily rainfali data for 51 meteorologicai stations used in the present 

analysls (Fig. 1) were provided by the Meteorologicai Services of Mozambique 

(SMM). The details of these locations along wlth the data period are given in 

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

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

(1979). The weekly values of potentiai evapotranspiration and open pan 

evaporation data were derived trom monthly values foliowing the procedure 

presented by Reddy (1984c). 

The number of years for which the data are availabie vary according to 

iocation (Tabie 1) : 5 locations have data for less-than 16 years but more than 9 

years. for 14 locations data are for less than 30 years. and for 37 locations 

data are for more than 30 years. Aiso, the spatiai distrtbution of network of 

stations are non-uniform (Fig. 1 ) . However, the areas where the network is 

sparse are aiso the areas with quite uniform ciimate (Reddy. 1984d). These 

deficienoies were taken into consideratlon white drawing the fsoiines of different 

agroclimatlc variables. 

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

availeble water capacity (hereaftar referred as AWC) for the major soii types of 

the region (Fig. 3) were taken fróm Reddy (1984d) and Reddy & Vermeer 

(1984). raspectivety. The period with a) mean monthly average temperature less 

than 20°C and b) mean monthly minimum temperature tess than 18 C were 

estimated for each of the 51 locations. These are given in Fig. 4. These llmits 

are considered as the tower optimum limits for the dry-land erop growth in 
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Table 1: Netacrk of stations and the data period used in the analysis 

s.rfo. LocatLcn LateLtude Longitude Alti tude Data period 
o ? o i <m) (years) . 

01 Bela Vista 26 20 32 41 15 67 
02 Catuane 26 50 '32 17 37 ... 50 
03 Chang3lane 26 18 , 32 11 100 21 
04 Gdba Fronteira "26 15 32 06 418 25. 
05 ïriteca 26 02 32 56 27 22 

06 Marfóca 25 24 32 48 35 63 
07 Mapufo 25 53 32 36 60 50 
03 ffea&niitetsm 26 27 32 15 61 19 
03 Moantoa 25 36 32 14 100 55 
10 Nanaacha 25 29 32 01 323 62 

11 Ressano'Garcia 25 36 31 59 145 26 
12 
13 

Sabie 25 
26 

19 
29 

32 
32 

14 
34 

80 
50 

31 
27 

12 
13 TinoTgarune 

25 
26 

19 
29 

32 
32 

14 
34 

80 
50 

31 
27 

14 Urttoéluzi 26 03 32 23 V- 59 
15 Vila Luisa 

(MarracuHTe) 
25 44 32 41 26 61 

16 Zitundo 26 45 32 50 71 22 
17 ChüurtD 24 41 33 32 90 47 
18 ChigLtoo 22 50 33 31 102 12 
19 Chobela 25 00 32 44 40 42 
20 Chongpene 25 00 33 47 67 12 

a Xai-3fed 
(Joao Belo) 

25 03 33 38 04 33 

22 Macia 25 02 33 06 55 32 
23 Manjacaza 24 43 33 53 65 49 
24 Malwsrnia 

(Cïiicualacula) 
22 05 , 31 41 452 15 

25 Ifeiiquenique - 24 44 33 32 13 31 

26 Massangena 21 33 32 58 138 15 
27 Pafurl 22 27 31 20 215 44 
28 Mapai 

(S .J , do Limpopo) 
22 44 32 03 254 21 

29 Bilene 
(S. Martirho) 

25 17 33 15 20 24 

30 Chokwe 
. (TrigD de Marais) 

24 32 33 00 33 33 

31 
32 

Furihalouro 23 
23 

05 
52 

34 
c c 

23 
«•KI 

116 
14 

41 
62 

31 
32 Inhantxne 

23 
23 

05 
52 JO £0 

116 
14 

41 
62 

33 ünhanussua 23 54 35 14 37 52 
34 IrtiarTinie 24 49 35 01 43 61 
35 Mabote 22 03 34 07 143 45 
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36 Maitocne 20 59 35 01 04 46 
37 Masatnga 23 19 35 24 109 66 
38 Mocunbi 24 32 34 46 45 . 50 
39 MxTunijene 23 40 35 22 20 55 
40 l*eoocngo 24 18 35 11 30 57 

41 Panda 24 03 34 43 150 57 
42 Quissico. 24 43 34 45 197 61 
43 Vilanculos 22 00 35 19 20 59. 
44 Espungabera 20 28 32 46 824 44 
45 Messantouzi 19 30 '.,32 55 906 35 

46 Chimoip 
(VilaPery) 

19 07 33 28 732 47 

47 Beira 19 50 34 51 07 57 
48 Mucheve 20 34 33 49 145 11 
49 Ncwa Safala 20 09 34 44 10 49 
50 Vila G. de Arrigga 

(BuzL) 
19 53 34 51 07 37 

51 Vila Machado 
(Nhamartanga) 

23 16 34 12 57 49 
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tropics. below which the growth may be sffected signitlcantly. In Fig. 4 also 

present^ the highest average maximum and the lowest average minimum 

temperatures. This Information próvides the extreme possible temperature 

conditions on an average. 

The ihltiai probablllties of R/PE >, 0.33. 0.67 & 1.00 (where R and E 

represent the weekiy rainfali and open pan evaporation [mesh coveredl. 

respectlvely) we ra computed and are presented in Appendix I for ali the 51 

iocations. The three limlts represent the critlcal values ot water requirements for 

dry-land crops at the initlai. vegetative & reproductive. and flowering stages, 

respectlvely. The details on this aspect were given by Reddy (1984c). 

The agroclimatic variables were estimated ustng the weekiy rainfali and 

potenttal evapotranspiration data utilizing the methodoiogy of Reddy (1983a). 

The effective rainy period Is defined as the period in which an adequate moisture 

suppiy is avaitable to a dry-land erop on a continuous basis having at the start 

of this period sufficiënt rains for sowing. The growing season is the sum of the 

effective rainy period and the period that Is availabie from conserved soii 

moisture at the end of the effective rainy period, which varies according to the 

water hofding capacity of the soils. If the effective rainy period is less than the 

minimum optimum water requirement period (equivalent to the length of 

reproductive phase of a erop) then that year is considered as erop failure year. 

The high and low rainfali weeks within the effective rainy period are characterized 

as wet and dry speils. respectlvely. All these parameters are derived for as 

many years as the weekiy rainfali data are avaitable, and from these the 

averages and vartations (Standard deviation and/or coëfficiënt of variations) for 

effective rainy period, commencement time of sowing rains. wét and dry spelis 

and then flnally the percentage erop failure years were estimated. These are 

presented in Figs. 5 to 8 & 10. The seasonal patterns of these variables for the 

51 Iocations are given in Appendix II. These graphs also present the probable 

ciimatic cycle derlved from the annuai rainfali data (under preparation). Figure 9 

deplcts the traditional erop zones as defined by Reddy (1984d) using the data of 
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Carveiho (1969). 

Utllizing the riskyness zones as in Fig. 10 in conjunction with rainfail 

probabiiity patterns. 6 zones that are ciimatically suitable fpr irrigated agriculture 

were defined and these are shown in Fig. 11. Pigure 12 presents the zones 

that are suitable for cassava. ' 

Figure 13 presents the major climatic zones. For each of these zones the 

crops and cropping pattern under (a). below and above average rainfail cycle, and 

(b) under heavy and light textured soils were derived uslng the procedure of 

Reddy (1984a. b ) . in deriving these the rainfail probabiiity charactertstics were 

also utilized where necessary. These results are glven in Tables 2a. Table 2b 

includes the erop suitabiiity for cassava and some tree plants. Cassava and some 

tree piants were separated trom other crops because of their differences in 

growth cycle as weli as planting time. Table 2b also presents the management 

strategies for the presented cropping systems. 

3. RESULTS AND DISCUSSION 

3.1 General 

3 . 1 . 1 . Climatic zones 

The majority of the area under consideration is classified as semi-arid 

tropics. more specificaliy dry semi-arid tropics. according to modified 

Thomthwaite approach (Reddy, 1984d). Smaii areas aiong the coast and around 

Espangabera are classified as sub-humid and smal! area around Pafuri is 

ciassified as arid zone. The study area shows conslderable undependability in 

terrns of occurrence of rainfail' both withih and between seasons with a possibiiity 

of most of the rain occurring as intensive spells ( in majority of the years one or 

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

3 .1 .2 Climatic cycHc variatlons 

The annual rainfail data show a cyclic variation with alternating high and low 

rainfail cycle (this report is under preparation). The observed cycle has a wave 
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tength of 54 years (and lts sub-multiples). The Integrated predicted curve 

indicates a 27-year beiow average period foliowed by a 27-year above average 

period of rainfali. At the mid period of each of these 27-year cycles a 5-year 

period shows oppósite pattern. 

These predicted patterns are depicted in Appendix li in conjunction with 

seasonal patterns of agrociimatic variables - soiid curve on the right hand side 

of the graph. The objective of including these patterns is to understand whether 

there is any systematic behavior of agrociimatic variables with cyclic variations 

observed «n the mean annual rainfail. that v/Ui facilttate better tnterpretation of 

thelr agronomic reievance. These patterns. in general, indicate a phase shift 

between coastal and inland areas. Thfs pattern also indicates that the 27-year 

belcw average rainfali cycle commenced in 1981-85 at coastai stations: and this 

is expected to commence around 1990-93 at inland stations. However. 1981-85 

corresponds to the 5-year below average segment of 27-year above average 

rainfali cycle. 

From Appendix il it couid be Inferred that. in generat. the effectlve rains 

commence eariier than average during the above average rainfali cycle and atso 

the risk is lower during the sa me period: while in the below average rainfali 

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

3 .1 .3 Attitude 

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

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

m. There is aiso smal) area around Funhalouro present above 200 m. 

3 .1 .4 Avaiiabie water capacity of the sol! [AWCI 

AWC is defined as the maximum water avaiiabie to a dry-land erop in the 

tropics in the top 1.8 m of the soll when the soll is fully saturated. This varies 

according to the soil type (structure. texture). soll depth. and partially soil 

slope. 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 Flg. 3 that about 50% of the area has AWC less than 100 

mm. Some areas aiong the major river beds present soits of AWC of 200 mm. 

whose vaiue in terms of erop production is high. About 25% of the area present 

soils of AWC less than 50 mm. primarily aiong the coast and along the South 

Affican border, whose value for erop production Is considered as low. 

3 .1 .5 Period of below optimum level temperature 

The lower limit of optimum temperatures for dry-land crops In the tropics is 

about 20 C for mean monthly average and 18°C for mean monthly mjnlmum 

temperatures. Figure 4 depicts the periods wifh below the lówer optimum 

temperatures along with th» highest average monthly maximum and the ; lowest 

average monthly minimum temperatures. Some of the sallent features of this map 

are: 

The mean monthly average temperatures are less than 20°C during 

June-Juiy/August at the majorlty of locations. The mean monthly minimum 

temperatures are less than 18°C during April/May-September/October at the 

majority of locations. However, these periods are longer in elevated areas as the 

temperature decreases proportionately with increasing height. On level terrain the 

mean monthly average temperatures are more than 20 C but generaily less than 

28°C: and the mean monthly minimum temperatures are more than 18°C but 

generally less than 24°C during the main rainy months. More precisely. it could 

be said that during the main rainy months these temperatures are around 

24-27°C and 19-22°C respectlvely. These ranges present the optimum ranges tor 

dry-land crpps (Nix. 1981). During the periods of below optimum temperatures. 

there are considerabie differences in the lowest values recorded from north to 

south. Therefore. for winter crops it is also very important to consider 

temperature when selecttng the erop species. However. the winter species are 

tolerrant to below 20°C of average temperature (Nix, 1981). During the summer 

erop season erop productivity is not limited by temperature. or for the matter of 
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f act even the energy on level terraln. 

3 .2 INITIAL RELATJVE RAIWFAUL PROBABiUTIES 

Appendex I presents the graphs of initial relative ralnfall probabllities tor 51 

locations. In this set of graphs the horizontal axis represent the Standard weeks 

and the vertical axis represent the probabltity in %. The three curves trom top to 

bottom represent the probablHty patterns for the three critical limlts of R/E V 

0.33. 0.67 & 1.00, respectively. A probabiltty of 50% at week 48 on the top 

curve means in 5 out of 10 years R/E exceeds 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 depehdable. If the curve 

siopes less the dependability decreases proportionately. If there are any 

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

The graphs in Appendix I present qulte different patterns both in terms of 

length as well as level of probabllities in summer and winter. It is seen from 

these graphs that the winter ralns are surprislngly separated from summer ralns 

by a short dry period. These features have significant influence on the evaiuatlon 

of risk associated with agricuiturai production over soufhem Mozambique. 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 - long. These areas 

in turn are divided into tour sub-zones using the level of relative rainfall 

probabllities of R/E >, 0. 33 as: 

Sub-zones Level of relative rainfall 
probabllities . % 

Summer Winter 

\ < 40 < 20 
II > 40 < 20 
III > 40 20 - 30 
«V > 40 > 30 

R/E >, 0.33 
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These inferences ware usad In later saction for the explanation of irrigation 

feasibillty zones. The rainfall probabilities in genera! are more usatul for iocai 

scala planning along with estimation of irrigation needs or to ostabiish irrigation 

scheduling procedures. These graphs could be usad to undarstand the rainy 

period and its variabiiity. as a first approximation. 

3. 3 AQROCUMATIC VARIABLES 

There are 9 agrocilmatic variables that are related in estimation of erop 

production system. . namely: 

o 5 : The maan available effective rainy period in weeks [the growing 
saason is the sum of Q + period avaiiabie for growth trom conserved 
soil moisture after the tormination of effective rains. and var les 
accordlng to the AWC of the soil. Thls defines the cropping patternl: 

o C : The coëfficiënt of variation of the available effective rainy period 
in % {this defines the dependabiiity and/or variabiiity of avaiiabie 
effective rainy period over the years, that relates to the dependabiiity 
of cropping pattern]; 

o W : The mean number of wat waaks within the available effective 
rainy period in weeks (this defines the possibility of occurrence of 
heavy rains within a speel f led available effective rainy period that 
reiates to soil erosion. water-rlogging. runoff feasibillty and in turn to 
avaiiabie field work days. Identification of crops. land/water 
management needs]: 

o <x : The Standard deviation of wet weeks In weeks [this defines the 
variabiiity of wet speils over time relatlng to the intensity of the above 
mentioned farming systems features); 

o D : The mean number of dry weeks within the available effective rainy 
period in weeks [this defines the possibility of occurrence of dry 
periods within the specified available effective rainy period]: 

o p : The Standard deviation of the dry waaks in weeks (this defines the 
variabiiity of dry spelis within the avaiiabie effective rainy period over 
time]; 
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o 5 : The mean week of commencement «me of sowlng ralns In week 
no. [this deflnes the most appropriate time for plantingl: 

o s : Thé Standard devlatlon of commencement time of sowlng ralns in 
weeks (this defines the varlabüity In planting time over the years and 
retates to the planting hazard, dry-seeding feasibiiity. mechanized 
seeding feasibiiity e tc . ] ; 

o A The percentage erop failurey years or riskyness of dry-land 
agricuiture in % (this defines the risk assoclated with specified farming 
systeml. 

3 .3 .1 The commencement time of sowlng ralns 

11] Planting practices: This not only retates to the average week of 

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

very dlfficult once the ralns 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 anticipates the commencement 

of rains by a few days and with the first rains the seed germlnates. It is feastble 

only when the onset time of sowlng rains are stable over the years. I e , . 6 

must be smalt The riskyness of a region for dry-seeding <s characterlzed as: 

Dry-seedtng feasibiiity 8 
zones (weeks) 

Highly favourabie $ 1 . 5 
Moderately suitable 1 . 5 - 2 . 0 
Favourabie 2 . 0 - 3 . 0 
Risky 3. 0 - 6. 0 
Highly risky - > 6.0 

These ranges also apply to planting hazard or mechanized planting feasibiiity 

ievels. In the present study area the first two sub-zones (highly favourabie & 

moderately favourabie) are not present. The maiority of the area Is under the 

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

In general on tight textured soils late planting Is usualiy practlced, that Is. 
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after a good rain (rains that fill at least the top 30-cm of soil) in the case of 

heavy textured soils with a short growing season In risky sub-zones it is always 

preferable to keep the soii faliow during the early part of the rainy season and 

plant the prop In the later period of the rains (this practice is termed hereafter 

as kharif fallowed rabj or ralny season fallowed post-ralny season planting). This 

practice was found successtui in India under simiiar climatic zones. This practice 

nat only reduces the risk but aiso improves the productlvlty. The planting 

practices are generallzed according to the value of 6 as follows: 

ïaï Afgas Whsrg dry-smeding i§ feaslble S& é 2. WpaHa): 

{Al Pürpt erop: 

o i) QR üaM JSfiülM 3Qi{s: 

o in the case of above average rainfall cycie plant in between weeks § 
- e/2 and § with a good rain, partlcularly after week when the inltlai 
relativa rainfall probabilities of R/E \ 0.33 show sharp rise: 

o in the case of below average rainfall cycle plant In between weeks § 
and S + 8/2 with a good rain. 

o iil on h.eayy teMrafl soiis.: 

o where kharif fallowed rabl Is appltcabte plant after week § + 6/2 after 
a rain that facilitate good garmination. The preferred time of planting 
is around the period when the relative rainfall probabilities of R/E > 
1.00 show sharp rise: 

o where dry-seeding is feaslble plant in between weeks 5 - 6 and "5 -
s/2 in the case of abova average rainfall cycle: and In between 
weeks. S - 6/2 and § in the case of below average rainfall cycle 
bef ore a rain. 

(B) Second crpp; 

» 13 on iight textured soiis plant just around the period when the 
summer rainfall probabilities of R/E >, 0.33 show decreasing trend or 
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AprH/May, whlch ever is eartier after good rain: 

o ü] on heavy textured soiis same as above but prefarabiy before a 
good rain. 

in these cases a good rain may be defined as '25 mm of rain on a singie 

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

Ibl Areas where drv-seedino is riskv [s > 3. 0 weeksl: 

o i) in the case of above average rainfall cycie first erop could be 
pianted in between weeks § - 6 and § and the second erop could be 
plantod about the period when the summer relative rainfaii probabilities 
of R/E > 0.33 show decreasing tendency or around April/May whlch 
ever is eariier with a good rain. On heavy textured soiis preferabiy 
before a good rain, 

o ü) in the case of beiow average rainfall cycie first erop could be 
pianted in between weeks S and f3 + e and the second erop could be 
pianted after April/May with good rains. On heavy textured soiis 
preferabiy before a good rain. 

AU these planting practices in the case of first erop could be represented 

pictorially in the next page. 

Nota: Where the commencement time of effective rains do not show any 

significant relation with climatic cycles. then (i) on heavy textured soiis plant in 

between weeks S - 6 and S and on iight textured soiis in between weeks § -

s/2 and S + 6/2. 

However. the risk in erop production in association with the planting time is 

very high, particularly on heavy soiis where 6 > 3 weeks. In thls class , 

therefore, it is very important that the planting time must : be carefulty selected, 

preferabiy by taking into account the weather situation in that year rather than 

commencing planting from August with every rain; This traditionaiiy foliowed 

practica is not good to get batter production, as this practice does not utilize 

the natura! resources optimally. 
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Cassava planting: The planting practlces for a very long duratipn cassava or 

any other such erop Is different trom the abovê mentioned strategies. Cassava is 

a drought tolerant erop. The zones that are suitable will be dlscussed later. The 

planting could be donè with a good rain round about the period when the Initiai 

relatlve rainfall probabiilties show rising tendèncy. Harvesting could be done when 

the probabilities show very iow. 

{21 Variation Sil § jaDÜ & 

O Northern parts: The commencement time of sowing ralns (S) indicate a 

delay from north to south [week 50 (2nd week of December) at Vila Machado to 

week 2 (2nd week of January) at Mabotel. However, along the elevated reglons 

of Messambuzi. they commence even earlier [week 48 (last week of November)]. 

Over this area the Standard devlatlon of commencement time of sowing rains is 

3-4 weeks, indlcating a risk for dry-seeding as well as mechanized seeding. 

This variation could be reduced by dividing the years into abdve and beiow 

average rainfall cycle. as the effective rains start earlier than S in the above 

average rainfall cycle or vise versa (see Appendix - I I) . So. by following these 

charactertstlcs. careful planning wiii help the dry-seeding or mechanized seeding 

in heavy textured soils. which are present in this belt. This may not be important 

for paddy-rice or finger miilet planting. These crops need to be plated with very 

eariy heavy rains. Late planting may not be good for paddy rice. Planting 

practices for this area are as presented above. 

('*> Central parts: Except around Panda (where the effective ratns may start 

as early as the last week of December) the commencement of sowing rains show 

a delay trom iniand to coast [week 1 ( I s t week of January) to week 7 (3rd week 

of February)}. Similarly, the Standard deviation of commencement time of sowing 

ralns show an increase from 3 to 10 weeks from iniand to coast. The planting 

practices are as given above. 

(Sii) Southern parts: In genera! like in central parts this region aiso indicate 
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Fig. 5 Spatial Distribution of the Mean Week of Commencement Time of Sowing Rains 
and its Standard Deviation—Southern Mozambique 

by 
S.J.REDOY 

NHAMBANE 

— 4 7 ~ Mean week of commencement time of sowing rains (S), week no. 
— ~ 8 — Standard deviation of S (<ï), weeks 

OÏ-52 Stands respectively for flrst week of January (dates 1-7), to last 
week of December (dates 24-31), wfth each week having 7 deys 
except week 52 and in leap year week 9 have 8 days 

Note: 1. Mechanized agriculture under rainfed conditions is risky for 
reglons wfth 5 S3 weeks. 

2. Dry-seedlng (planting befofe onset of rains) Is risky for regions 
with 5 a 3 weeks. 

3. Areas with<?»5 weeks, represent areas of two ralny or erop 
seasons wrth posslbility of falUng elther ene. 

4. In general, the sowing rains start earlier or later than S" 
accordlng to whether the ralnfall cycle Is above or beiow 
average. 

FAO/UNDP (MOZ/81/015) 
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to rains at physiological maturity. such as pearl miiet. sorghürh. cotton. tobacco 

etc. (Reddy et ai. . 1982) — ópen pollinated erop yields present deteriorated 

quality which are iess suitabie for human or animat consumption. 

31 Variatlon of W and D and thelr Standard deviattons la. ÖT. Over the 

majority of the area under study the W Is < 5 weeks with a < 2 weeks (Fig. 7 ) . 

Around the sub-humld areas they are >_8 weeks ovui > 3 weeks, respectively. 

The dry spelis are In genera! <S weeks with & < 2 weeks except along the coast 

where they are > 5 and > 2 weeks, respectively: partlcularly in the sub-humld 

belt. The erop patterns obtainable from the above conditions frpm these figures 

(Figs. 7 & 8) present close agreement (with few exceptions) with the traditional 

practices (Fig. 9 ) . For example. in central zone. traditionally maize is 

cultivated; but this zone with iess prone to winter rains is more suitabie for peari 

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

appears not due to climate 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 southern Mozambique appear to be more prone to 

water-logging and soil erosion hazards. In order to over33ome these hazards and 

thereby to improve the productivity. it is suggested to follow bette r soil 

management practices like 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. 

Areas with low W along with W < D and with high risk. it is preferable to tollow 

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

hill of 3 m with furrow having gentle slope. Planting is done at the centre of the 

furrow. 

3 .3 .4 The percentage erop failure years 

A year is said to be erop faiture year when the available effective rainy period 

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

reiiable moisture that is required for even a short duration erop. This parameter 

couid be used as a proxy to define the input level or plant density/population. 
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Fig. 7 Spatial Distribution of the Mean Wet Spells Within the Availabie Effective 

Rainy Period and its Standard Deviation—Southern Mozambique 

-20 

by 
S.J.REDDY 

INHAM BANE 

Mean wet spells within the effective rajny period (W). weeks 
Standard deviation of W (a), weeks 

FAO/UNDP (MOZ/81/015) 
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32° 34' 36'E 

Fig. 8 Spatial Distribution of the Mean Dry Spells Within the Available Effective 
Rainy Period and its Standard Deviation— Southern Mozambique 

HAMBANE 

by 
S.J.REDDY 

Mean dry spells within the available effective rainy period (D), weeks 
Standard deviation of D (,£), weeks 

FAO/UNDP (MOZ/81/015) 
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Fig. 9 Spatial Distribution of the Traditional Crop Zones—Southern Mozambique 

by 

S.J.REDDY 

•INHAMBANE 

Crop 
Condition 
(area, %) 

Paddy rlca * 0 
Maize S35* 
Sorghum s3S 
Pearl millet =-0 
Cassava £20 

* In some parts — rnaize + beans + groundnuts 

FAO/UNDP (MOZ/81/015) 

Soorce; CARVALHO, 1969 



This Is divided into 7 rt&kyneas zones aa: 
33 

Aridity zone A Rlskyness zone 
(%) 

wet-2 0 - 5 Very low 
wet-1 5 - 1 5 Low 
wet-dry v 1 5 - 3 0 Moderately low 
dry-1 30 - 45 Moderate 
dry-2 45 - 60 Moderateiy high 
dry-3 60 - 75 High 
arid > 75 Very high 

These zones are demarcated in Fig. 10. Wet-2 zone is mainiy confined to 

sub-humld zone. Dry-3 zone is mainiy confined to dry semi-arld zone whlle the 

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

zone is charactertzed as the "drought prone" dry-land agriculturai belt. This is 

the zone where runoff recycling would give the best results- Similariy. dry-3 

zone and arid zones are more suitabie lor pastures (if the rainy period is short 

the short duration tegume pastures or where the rainy season is longer perenial 

grasses). 

However. the risk level is modified to a rnarginal extent by AWC of the soil. 

Under high AWC soits the risk might be slightiy iower while in the low AWC soiis 

it might be slightiy higher. The soii factor plays important role under high dry 

spells with dry spelis iess than wet spells. In the case of plant population and 

input levels. in addition to risk they also depend upon the reliability of initial 

rains. With increasing undependabillty' the level of plant population or input 

decreases. 

It is seen from Appendix II that the risk is considered higher during the below 

average ralnfall cycle and lower during the above average rainfall cycie. With all 

these possibilities Fig. 10 defines the climatic risk under a more appropriate 

farming system on an average situation. 

3.4 Climaticaliy suitabie zones for irrigated agriculture 

In the seasonally dry tropics producfion could be increased through irrigation 
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Fig. 10 Spatial Distribution of the Percentage Crop Failure Years—Southern Mozambique 

INHAMBANE 
• 30 

*5 

by 
S.J.REDDY 

Zones of riskyness for Dry Land Agrjculture 

Zone Limit (A, %) Riskyness 
SKS83 ï -=5 Nil 

2 5-15 Negligible 

3 15-30 Low 

4 30-45 Moderate 

• X ' X 5 45-60 Moderate-Hlgh 

•'.•'.'. .6 60-75 High 

7 >75 Very high 

Percentage crop failure years or.aridity index (A), % 

. ( f AO/UN PP (MOZ/81)/015) 
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where such faciiity exists. There are several modes of irrigation. Depending 

upon the capactty/aréal extent schemes that provide water can be divided into 

large, medium and small. The Inltlal investments in all these schemes are high. 

However. the increase In production per unit water use relates to several other 

factors, such as: quality of water, soil condition. drainage, salinlty etc. In 

addition climate nas a significant effect on production. However. this factor is 

beyond man's control. but needs quantiflcation to assess the feasibility and leve Is 

of production possibie. CU mat ie sultablllty refers to order of improvement or risk 

In production associated with the cllmatic conditions if every other factor is 

satfsfied. in the dry tropics energy does not limit erop productivity. but 

under higher management conditions with increased energy interception by the 

erop could increase the erop production substantlally. Aiso, the pest & disease 

conditions relate to some of the climatlc conditions. such as relative humidity 

and cloudiness. All these indirectly refer to one factor, that is. how clear are 

the skies? Therefore. these characteristics could be defined using the following 

three parameters: 

o length of the rainy period 

o the frequency of occurrence of rains within that rainy period 

o jèvel of risk for dry-land agriculture. 

The first two factors could , be quantlfied through relative rainfali probabilities as 

expiained In section 3.2 and the third could be characterized using the riskyness 

zones as presented in Fig. 10. Thls basicaiiy assumes that longer the rainy 

period ahd/or higher the relative rainfali probabilities^ and therefore iower the 

risk for dry-land crops?the less suitable the area Is for irrigated agriculture with 

high management. 

Based on the above mentioned three characteristics southern Mozambique can 

be divided info 6 classes of climatfcaily suitable zones of irrigated agriculture. 

These are presented in Fig. 11. However. these classes are not valid for 

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



Also. the baslc concept underlylng the supplemental irrigatiön is to coliect runoff 

water In smalt on-farm tanks and recycle this water during shorter dry periods. 

Under this condition the improvement in the production Is substantial relative to 

the investment. 

in Fig 11. the three numbers for each „of the location represent trom lef! to 

right as zone. sub-zone and group numbers ithese are different from Fig. 13). 

For, example: class 111 refer to short summer rains wlth the possibility of 

receivlng relative rainfall of R/E >y 0.33 in less than 40% of the years along wlth 

the possibility of receiving winter relative rainfall of R/E \ 0.33 In less than 20% 

of the years along wlth a risk of dry-land erop failing in more than 75% of the 

years. Therefore. this area is identified as highly suitable climaticaliy for irrigated 

agricultura. it is seen from Fig. 11 that about 65% of the area under study is 

suitable climaticaliy for irrigated agriculture. 

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

during above and below average rainfall cycles. particularly in sub-zones I. II & 

Ml with risk being more than 60%. 

Climaticaliy suitable zones for cassava and some tree crops: In the southern 

Mozambique cassava. coconut, cashew nut and mango are as important as other 

dry-land crops. But these are of Ionger Hfe cycie compared to other short 

duration crops. Because of this characteristic of these crops. the areas 

climaticaliy suitable or otheCwise risky are treated separately. 

Cassava is considered suitable where the rainy season is Ionger, as the 

duration of these varleties 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 considered as highly suitable. Similarly. 

the areas of type al are considered as unsuitable. The suitabiiity zones are 

defined as follows: 
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Fig. 11 'Climatically Suitable' Zones for Irrigated Agriculture—Southern Mozambique 

Note 1: 
(l)*With A=~30% large, medium 

or small scaie irrigation is 
ieasible 

(ll)*With A-=30% summer 
irrigation may not be 
feasible 

Note 2: 
With A 
irrigation increases yields < ^ 

„.„ corisiderably 

2 4 6 

• Group 
• Sub-zoné 
• Zone 

Zone Summer Rainy Period 
1 
2 

a 
b 

Short 
Long 

Probability, % 
Sub-zone Summer Winter 

1 
2 
S 
4 

1 
II 
llf 
IV 

«40 
^40 
=-40 
>40 

-=20 
-=20 

20-30 
=>30 

Group •*-»• A* 1 Percentage 
Crop Failure Years. % •• 

A(%) 
1 -=15 
2 15-30 
3 30-45 
4 45-60 
5 60-75 
6 =-75 

, ** Note: • 
Suitability class Ilmits during 
above and below average ralnfall 
cycles will shift up and down 
respectively by at least one class, 
particularty in III & IV, as both 
probability as woll as riskyness 
show dramatic changes 

Zone 6 
Suitable for rainfed cassava; but 
yield decreases from increasing 
value of A. Not suitable for 
ootton, sorghum, pearl millet. 

Zone 1 
Suitabie for irrigated cotton, 
paddy, sorghum, finger millet, or 
pearl millet, etc. 

Crop production is economically 
advantageous in terms of large, 
medium or small scale irrigation 

Cllmatically Suitable Zones for Irrigated Agrlculture» 

Suitability Class 

Vary highly suitable 

Highly suitable 

Suitable 

Less suitable 

Unsuitable 

Not suitable 

FAO/UNDP (MOZ/81/015) 



38 

Class Type Suttability zones Type 
Cassaya/ Cashew nuts Mangos 
Coconuts 

1 bIV HS S2 US 
2 blll S I HS LS2 
3 alV S2 S I LSI 
4 bli LSI S2 S2 
5 altl LS2 LSI ST 
6 ali "JUS 

i 
LS2 ' HS 

bl 
"JUS 

i -,'ÜS LSI 
al 

"JUS 

i -,'ÜS 

" ! 

Note: HS - Htghly suitable: 
S i - Suitable - l : 
S2 - Suitable - 2: 
L S I - Less suitable - 1 : 
LS2- Less suitable - 2: 
UN - Unsultable. 

in 'a l l ' t ype . eventhough. cassava is suitable. as 
other long duration crops are equaily suited 
cassava is not included. In all these classes 
the production level decreases with increasing 
level of risk. In classes 1-3 cassava of more 
than 180 days cultivars are better suited. In 
classes 4-5 cassava could be grown preferably 
during the year of above average rafnfail cyciè. 
Areas with iow temperatures are less suitable for 
coconuts. cashew nuts. Coconuts are less suitable 
in areas with Iow relative humidlty. 

The rainfail types can be seen trom Ftg. 11. Aithough. thé areas of type 

'al l ' are suitable for cassava cultivars of less than 180 days. this area is 

considered as unsuitable. because the othër long duration crops are more or 

equaiiy suited and would prefered. The planting could be under taken as 

expiained in section 3 . 3 . 1 . As the llfe cycle of thls erop runs for 3 years (with 

harvest at 9-months cycle) thls erop is generally pianted on a wider rows. Wlthln 

the cassava rows the other dry-land crops could be pianted. The rows of 

individual crops could be rotated over different planting seasons wlthln the 3 year 

period. This will help in improvlng the fertility conditlbns. 

The same suttability classes are also appty to coconuts. The ctimatic 

requirements of cashew nuts are similar to tb at of cassava but requires at least 
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few non-ralny months at the time of flowering/fruiting phase. Accordlngly. the 

suitability/risk classes for cashew nuts are also presented in the above table. 

The climatlc requirements of mango are similar to cashew nuts but it requires at 

least 3-4 months of ciear skies during the flowering/fruiting phase. Accordingly. 

the zones are defined and are given in the above table. Figure 12 presents the 

cassava suitability zones as an example redrawn trom Flg. 11. 

With the coconut, cashew nuts and mango plantations when they are young 

cassava couid be inter-planted between the very wide rows of the plantations. 

Llght textured soiis are more favourable to cassava. . cashew nuts and coconutSj 

wnile aüuvial 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 agronomic condition and whiie the latter relates to the 

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

relevance. Therefore. if the former condition of adaptability/suitability of a erop 

under given condltlons 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 actuaily growing the cotton erop relates to the availabiltty of 

water. That is. the areas with high suitability with insuff ic iënt rains cotton could 

be grown under Irrigation. The case with pearl millet and sorghum is similar. 

4. SUGGESTED FARMitöG SYSTEMS AND THEIR ASSOCIATED RISK 

Figure 13 depicts the agrocllmatlc zones according to the procedure of Reddy 

(1984b). The class numbers In the figures from left to right signify the zone. 

sub-zone. group and sub-group numbers. The zone and sub-zones are defined 

as fotlows: 
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Fig.12 Spatial Distribution of Cassava Suitability Zones—Southern Mozambique 

by 
S.J.REDDY 

-20' 

Note: In all type, cassava is suitable, as other 
long duration crops are equally suited 
cassava i3 pot included 

1. The production level decreases with 
increasing level of risk; 

2. In classes 1-3 cassava of more than 
180 days cultivars; 

3. In classes 4-5 cassava could be grown 
preferably during years of above average 
rainfall cycle; 

4. Area witii low temperatures are less 
suitabie for coconuts, cashew nuts; 
coconuts are alsd less suitable in areas _ 
with low relative humidity 

INHAMBANE 

-2S'S 

^ Cassava Suitability Zones 

Zon» Sub- ione 
Cassava/Coconuts 

Suitability 
Cashew nuts 

Suitability wiangos 

b IV Highly suitable Sui table-2 Unsuitable 

b III Suitable~1 Highly suitable Less suitable—2 

a IV '0< Suitable—2 • Sultab!e-1 Less suitable—1 

b II f^ Less suitable—1 Su i tab la -2 Suitable—2 

a l i l Less suitable—2 Less suitable—1 Suitable—1 

a II 1 Less suitable—2 Highly suitable 

b ) Unsuitable Unsuitable Less suitable—1 

a t Unsuitable 

FAO/UNDP (MOZ/81/015) 
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Fig. 13 Spatial Distribution of Agroclimatic Zones—Southern Mozambique 

by 
S.J.REDDY 

Sub-zone limit (<J, weeks) Dependability* 

5 51.5 Highly dependable 

4 1.6-2. Ó Moderately dependable 

3 2.0-3.0 Dependable 

2 3.0-6.0 Undependable 

1 S6.0 Highly undependable 

* Same level of dependability applies to 
dry-seeding, mechanized seeding, 
seeding operation 
Groups & sub-groups relate to A,C,W A D 

2 2 4 2 

j Sub-group 

Group 
Sub-zone 

Zone 

2114 
INHAMBANE 

Zone Limit (G, weeks) Cropping pattern* 

0 , -=5 Arid Pastures 
1 
2 
3 
4 
5 

- 8 -, 
8-13 

13-18 
18-21 

>21 J 

Semi-arid 

Single 
Single/lnter 
Inter/Oouble 
Doubla -M 
Doublé—L 

6 =•15 Sub-humid Doublé 

* Under highly dependable situation (low ö & c); modify this 
pattern as dependability decreases 
M—Medium duration first erop (90-120 days) 
L—Medium long duration first erop (120-150 days) 

FAO/UNDP (MOZ/81/015) 
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Zone Q Sub--zone s 
number (weeks) number (weeks) 

0 < 5 
1 <8 5 s< 1.5 
2 8 - 1 3 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 ' 

Note: 0 - arid zone: 1-5 - semi-arid zone: 
6 - sub-humid zone. 

The group and sub-group numbers are defined according to the need using the 

other agroclimatic variables. Table 2 presents the suggested (a) crops and 

cropping patterns. and (b) input level and plant population leveis. These are 

basically derived trom the transfer of technoiogy approach of Reddy (1984b) for 

each of the class presented in Flg. 13. in interpreting these results the rainfatl 

cycles are utilized. Also, in selecting the crops the criteria presented in an 

earlier section (3 .3 .3 ) have been used. In sddition. the resuits ar& discussed 

under two soil conditlons. nameiy: heavy textured high AWC soils and light 

textured low AWC soils. Table 2b also presents the suitabllity 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 agronómicaily 

equivalent species). 

Some of these resuits are discussed in brief according to broad zones (ar id. 

sub-humid and semi-arid) and in the case of semi-arid zone they were also 

presented according to the dependability level. 

4 .1 Arid zone 

In arid areas of southern Mozambique two classes are present, nameiy: 

0312 & 0322. In this zone the dry-land crops may fail in more than 75% of the 

years. Hence they are more suitabie for pastures. However. in the above 

average rainfall cycle with careful planning a short duration pearl millet. cowpea. 

horsegram etc. could be grown. By practicing hili-slope land management under 
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Tabie 2: Suggested farming systems over southern 
Mozambique. 
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a] Crops and cropping pattems 
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C R O P P I N G P A T T E R N S CROPS 

TYPE 
RISK 

<*> 

Raintali C y d e Ralntall Cyclo 

CLASS TYPE 
RISK 

<*> 
Below Averag» Abova Average Below Averag» Above Average CLASS TYPE 

RISK 

<*> 
A V A V A V A V 

0312 
0322 

a! 

al 
80 

90 

Sa' Sa Ss S i Ps.Pm.H P».Pm.C Ps.Pm.H.C Ps,f{S.CXC 

1213 al 69 Sa S» S/'s S/Is Ps.Pm.C. 8 Ps.Pm.S,C.B,l{C,S) Pa.Pm,C,H,B.S Ps,Pm.f(S.O.B 

1313 
1341 

all 
all 

65 

67 

S9 Sa Is la Ps.Pm.C Ps,t(C.S).B Pm.C US,0,B.S.C 

1215 

1223 

all 

all 

61 

73 

Ss Ss Is Is Ps.Pm.HC Ps,S.B,f'CS) GJWm,Sa,Prn,C,B S.B.«(S,C>,Pg 

123B all 52 Ssm Sam Ism Ism Pa.Pm.C.8 S.Pm,B.f(S,Q G.Pg.Sn.B S,Pg.B,«S.C) 

1243 
1245 

all 
all 

42 

30 

Sa Ss Is Is Pm.C.B S.Pm.CB.i<S.C) G.Mm.Ss,Pg.Sn,B S,Pg,8,f{S.Q 

13« alt! 60 S / l s m Ssm Ism Ism S.C.Pm.Pg.Sn S.C,»(S).Pg M.B,Sn.Pg,C,G M.B.Pg.Sy.Ct 
1214 

121S 

alll 

Bil! 

«III 

64 

58 

68 

S / l s m S/lsm Ism Ism C.Pm.G.Co.Sn S,cj(S.C).Pg G,Mm,Ss,Pg,Sn CS.M.Ct,f(S.O 

'242 alll 63 S/iam S/lsm Ism Ism 6,Ca,Sn.Pg.S.Pm S,Sy,B.f(S) G.B.Pg.S.So S,M,B,f(S>.Pg,Ct,Sy 

t2«4 alll 38 S/lsm S/lsm Ism Ism G.Ca.Sn.Pg M,Sy,B.f(S) G.B.Pg.Sn M,f(S>,B.Sy.Pg 
1227 

122S 

1229 

1228 

1225 

bl 

W 

W 

bil 

btl 

71 

66 

68 

73 

69 

Ssm Ssm Ism Ism Ps.C,B.Pm Ps.I(C,S),S.C Ps.C.B.G.Ca.Sn P9,&B.ti5.0,S^g,Sn,C1 

1235 
1237 

bil 
bil 

55 

57 

Ssm Ssm Ism Ism Ps.C.B,Pm.S,Sr Ps.t(S.C)AC.8 Ps,C.B,G.Pg.Sn,S S.C,B,f{S.C).Pg.M.Ct 

1126 

1127 
bil 
bil 

52 

S3 

Ssm Ssm Ism Ism Ps.S.B.CSn Ps.r(S.C).B Ps,G,8.Pg.Ct S.Pg,f(S),M.B,Ct 

1233 
1235 

bid 
blll 

51 

61 

S/im S/lm lm lm Ps.G.B.Ca,Sn Ps.f(S.C).Pg.B Ps,G,B.Pg.Sn,Ca Ps,M,Sy.B.f(S,C) 

1241 alll _ _ 5 0 _ | Ism Ism D/lsm O/lsm Ps,G.B.Ca.Sn Ps,((S.Q.PB.S.Sy Ps,G.B.Ca,Sn,Pg Ps,M.Sy.Sn.l{S),B • 
1114 

1125 

bIV 

biv 

47 

52 

Ism Ism Osm Dsm G.B.Sn.Ca.C M.8.Sy.f(S,C) G,B,Sn,Ca M.B.Sy,C 

2233 al! 13 S/lsm SHsm I/Dm I/Dm G.Mm.S3.Pm,S.C S.B.Pg.Prri G.S, Pg,Mm.Ss.Fm M,S,B,Pg.Ct,K 

2234 all 28 5/lsm S/lsm l/Dm l/Dm G.Mm.Ss.S.C S.B.Pg G.S.Pg.Mm.Ss.Fm.B M.S.Pg,Pr,K.Ch.St,Ct 
22«2 all 11 S/lsm S/lsm l/Dsm l/Dsm G.Mm.Ss,Pm.S.C S.B.K.Pg G. Fm,8,Pg M,B,K,Po.To.S,Pg.CI,Ch 
2251 all 09 S/lsm S/lam l/Dsm i/Dsm S.Pg.Mm.Ss.B.G S.B.Pg,CI,Po.To,K Fm.Co.lln.M.S.G.Pg.B.ci M.Pr.Ch.Wh.B.Pa.Ct 
2213 _b_W_j 3? lm lm I/Om l/Dm G.B.Sy M.B.Sy M.G.B.Sy M,B.Sy,S1 
2113 bil 28 S/!sm S/tsm l/Dm I/Dm S.Pm.G.B.Sn.Ca S,Pg,Sy.Sf.Ct S.G.Pg.Sn.Ca S.MtSy,B.P9.Sf,Ct,Cb.Wh 
2114 

2121 

2142 

WV 

b!V 

WV 

32 

25 

CS 

I/Dm l/Dm Om Om G.B.M M.8.Sy G.B.M M,B. 

3232 all 06 S/lm S/lm I/Dm I/Dm S.Pg.Mm.Ss.G.B S,K.M.Po.To,CI.Pg,B Fm.G,Pg,M,Co,Ln,B M.Pr.Cb.Wh.K.Ba.Ct 

3233 blll 15 l/Dm l/Dm Dm Dm G.M.B M.Cb,Wh.Sy G.M.B.LrvCo M.B.Ch.Wh.Ba 
31V. b!V 19 l/Om l/Dm I/Cm !/Dm G.B.M.Sy M.B.Sy •G.B.M.Sy M.B.Sy 

3112 bIV 19 !/Dsm l/Dsm Dm Dm G.B.M.Sy M.B.Sy G.B.M M,B 
411t bfV 13 Dm Dm Dm Dm G.B.M M.8 G.B.M M.B 
4121 bIV 00 Os Ds Om Dn> G.B.M M.B G.B.M M.B 
5111 b!V 09 Dm Dm Om Om G.B.M M.B G.B.M M,B 

6321 all 00 I/Dm l/Dm Dm Dm Fm.G. B M.rt.Po.CrtWh.Ct.CI Fm.M.B.Co. Ln Pr.M,Ch,Wh.C« 
6221 alV 08 Dm Dm Dm Dm Fm,G, B M.Ch,Wh,Po Fm.M.Co.Ln Pr.M,Cri.vVn 
6211 SlV 04 Dm Dm Dm Dm Fm,G.6.M M.Ch,Wh,Po Fm.G.M.B.Lrt.Co Pr.M,Ch.Wh 

Ero'anatlon of Symbofs 

I.Headings 
Class: set> Fig. 13 for detail:; type: s»e seetion 3.2; risk: seo Fig. 10 for details: A: alfisols pight textured solls); V: vertlsols (heavy textured solls) 

2CrcDping Pattern/Duratlon of Ois First C'cp • 
S: single erop; I: tntercroo: O: doobta crops: S/l: single or Intercropping dspend'mg upon the raine commertce taro or early; '/O: Inter or doublé 
crops ctoewnding upon the rains commence late or esrty; s: short duretlori {less thao 90 daysk m: medium duration (90-120 deys); sm: short to 
medium duration 

3.Crops 
Ps: pastures; Pm: pearl millet; Fm: fbiger mitlet; Mm: minor mfilets: Ss: sesame; S: sorghum; Ch: chickpea; Wh: whaet Pg: pigeonpea; 8: baans: 
Sy: soyabean; Sn: sunflower: Po: potato; Cl: chilltes: To: tobacco: Ct: collon,- Ln: linseed; Co: coriander; G: groundnut: C: cowpsa: H: horsegrarn; 
K: kenaf: Ca: castor, Be: Bartey; SI: Sefftower: f (SJ etc. refer to kharif fallowed rabi sorghum. In practica there are saveral other equhralent crops in 
term» of toNrrance to dreughf, Roods. etc. 
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bl Few other components of farming systams 

Class Type Risk PP IP Lm Wm C C / C S / M Q / I A 

0312 
0322 
1213 

al 
al 
al 

80 
90 
69 

U L L/L Hs Rr Us /Us /Us /Vs 

1313 
1341 

all 
alf 

65 
67 

L/L L/L HS Rr US/L2/H8/V5 

1215 

1223 

all 

atl 

61 

73 

L/M L/L Rf/ 
Hs 

Rr Us /L2 /Hs /Vs 

1238 
1243 
1245 

all 
all 
all 

52 
42 
30 

L/M L/M Rf Rr Us /L2 /Hs /Vs 

1342 

1214 

alll 

aill 

60 

64 

L/M L/L Rf/ 
Hs 

Rr L2 /L1 /S1 /HS 

1216 alll 58 L/M L/M Rf Rr L2 /L1 /S1 /HS 
1224 aül 68 L/M L /M Rf/ Rr L2 /L1 /S1 /HS 

Hs 
1242 alll 60 L/M L/M Rf Rr L2 /L1 /S1 /HS 
1244 alll 38 L/H L/M Rf Rr L2 /L1 /S1 /HS 

1227 
1228 
1229 

bi 
bl 
bl 

71 
86 
68 

L/L L/L Hs Rr U s / U s / U s / H s 

1226 
1225 

bil 
bil 

73 
69 

L/L L/L HS Rr L 1 / 8 2 / S 2 / S 

1235 bil 55 L/M L/M Rf/ Rr L 1 / S 2 / S 2 / S 
Hs 

1237 bil 57 
1126 bil 52 
1127 bil 53 

1233 bilt 51 L/M L/M Rf/ Rr S l / H s / L 2 / V s 
Hs 

1236 blll 61 
1241 blll 50 

1114 bIV 47 M / M L/M Rf/ Rr H s / S 2 / U s / N s 
Hs 

1125 biV 52 
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2233 all 18 L /H L /M Rt Rr US/S2/S2/HK 
2234 all 28 M/H L /M Rf Rr Us /S2/S2/H^ 
2242 all 11 L/H L /M Rf - ÜS/S2/S2/HS 
2251 alt 09 M/H L/H Rf - US/S2/S2/HS 
2213 bIV 39 M/H L/H Rf - Hs/S2/Us/Ni 

2214 bIV 32 M/H L/M Rf - Hs/S2/ÜS/Ns 
2121 bIV 25 -
2142 bIV 09 

2113 bil 28 L /M L /M Rf Rr L1/82/S2/S 
3232 all 06 M/H L /M Rf - US/S2/S2/HS 
3233 blll 15 M/H M/H Rf - S l / H s / L l / N s 

3111 bIV 19 M/H M/H Rf - Hs/S2/Us/Ns 
3112 bIV 19 
4111 bIV 13 
4121 &IV 00 
5111 biV 09 

6321 all 00 M/H M/H Rf - Us/L2/Hs/Hs 

6221 alV 02 M/H M/H Rf - S l / S l / S l / U s 
6211 alV 04 

EXPLANATiON OF SYMBOLS: 

1. Headings: Class : see Flg. 13 for détails; Type 
see section 3.2 for details: Risk : see Fig. 10 
for details: PP : plant popuiation; IP : 
input Ie vel; LM : land management; WM : 
water management; CC : cassava & coconuts 
suitability level: CS : cashew nuts suitability 
level: MG : manpgo suitability levei: IA.: 
irrigation suitability level. 

Plant popuiation & input levels: 
M : medium: and H : high. 

iow: 

3. Land & water management: Rf : broad bed 
and furrows < or ridge & furrows); Hs : 
hii l-siope: Rf : runoff recycling uslng 
on farm tanks. 

Others: CC or CS or MG : Us - unsuitable: 
L - less suitable; S - suitablë; Hs -
htghiy suitable; IA : Vs - very suitable: 
Hs - highly suitable: S - suitable: 
L - less suitable: Un - unsuitable: Ns -
not suitable. 
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low püant populatlcn and low inputs the risk could be minima*, in the case cf 

high AWC and/or heavy textured soiis sorghum. cowpea are prefered, However. 

in heavy textured soiis with high AWC the kharif fallowed rabi is more 

remunerative(Note: dry-land agriculture is highly risky but hlghly favourabie tor 

irrigated agriculture). 

4. 2 Sub-humid zone 

The sub-humid areas along the coast except Belra, the conditions of 

sub—hurnid ars not satisfled (Redd", 1984b) — "articularlv in terms of wet and 

dry spells within the available eftectlve rainy period. And hence this area is 

eliminated trom sub-humid zone and included under semi-arid zone tor the 

convenience of discussion. With this now we have three classes under sub-humid 

zone. namaiy: 6211. 6221 & 6321 around Beira. Espangabera & Messambuzi. 

respectively. initiai rains are more reiiable around Messambuzi compared to the 

areas around the other two classes. Water-logging and soil erosion may be a 

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 doublé cropping zone. 

p_n liaht textured soiis with >ow AWC: the first erop could be either finger 

mHlet or maize white the second erop may be either iinseed or coriander etc. 

During the below average rainfalt cycie groundnut also could be grown. 

Qn heaw textured soiis with high AWC: the first erop could be either 

paddy-rice or maize and the second erop could be either chickpea or wheat etc. 

Where the temperatures are not favourabie for growing paddy-rice and/or 

finger miliet maize couid be grown. This is particularly on the élevated areas of 

ciasses 6221 & 6321. Over these areas barley is also suitable as second erop. 

On areas with considerable slopes it may be preferable to grow maize/soybean 

intercropping. 

Medium to high plant population could be practiced with medium to high 
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inputs. In the below average rainfall cycie it is possibie to grow vegetables In 

the years with late commencement of sowing rains (Note: The major risks 

assoclated with food crops production in these classes are (1) unusual heavy 

rains and <U> undependable inltlai rains). 

4 .3 Semi-arid zone 

in the present study 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 dependability/planting hazard. 

4. 3 .1 Highly undependable areas Isub-zone 1) 

The characterlstlcs of this sub-zone are: 

o dry-seedtng 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 V. In this zone four classes, namely: 1114, 1125, 1126 & 1127 are 

present. The risk of dry-land agriculture is around 45-60%. Runoff is possibie 

and therefore. by recycling the runoff water using on-farm tanks the risk could 

be reduced. The prefered plant population is low to medium and the inputs are 

iow to moderate. On light textured soils hill-slope and on heavy textured soils 

broad bed & furrows land management may .be beneficial. Cassava is highly 

suitable on light textured soils of classes 1114 & 1125. while it is iess suitable-1 

at classes 1126 & 1127. Similar is the case with coconuts. Cashew nuts are 

suitable-2 while mangos are unsuitable at classes 1114 & 1125 and they are 

suitabie-2 at classes 1126 & 1127. The productlvity 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 cycles inter- and single cropping could be practiced. 

http://may.be
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respectively. On light textured soils: sorghum. groundnut. beans. pigeonpea, 

suntlower. castor: and on heavy textured soils: sorghum. pigeonpea, cotton, 

beans could be grown. On heavy textured soils with high AWC during below 

average rainfall cycle kharif fallowed rabi erop is preferable 

With the possibillty ot significant winter rains (classes 1114 & 1125): in above 

average rainfall cycle doublé cropping and in below average rainfall cycle 

intercropping could be practiced. On light textured soils*. groundnut, beans. 

castor (also sorghum during below average rainfall cyc le) ; and on heavy textured 

soils: malze. beans. soybean could be grown. During the below average rainfall 

cycle preferably kharif fallowed rabi sorghum or cowpea or maize on heavy 

textured high AWC soils is remunerative. 

Zone 2: In this zone also four classes are present, namely: 2113. 2114. 

2121 & 2142. The risk in this zone is less than about 30%. Water-logging and 

soil erosion hazards are possible. particulariy they are higher at classes 2121 & 

2113. Broad bed & furrows soil management- may reduce these hazards. 

Cassava/coconuts are highly suitable in light textured soils at all except class 

2113 (where they are less suttable-1). Cashew nuts are suttab!e-2 but mangos 

are unsuitabte except at class 2113 where they are suitabie-2. The productivity 

may be moderate to high in above average rainfall cycle while they are low to 

moderate during below average rainfall cycle. 

tn the absence of significant winter rains (2113): in above average rainfali 

cycie inter/double cropping and in below average rainfall cycle 

single/intercropping could be practiced. On light textured soils: sorghum. peari 

miitet. groundnut, pigeonpea. beans, sunflower: while on heavy textured soils: 

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

With the possibillty of significant winter rains (classes 2114. 2121 & 2142): 

in above average rainfall cycle doublé 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 coutd be 

grown. 

The prefered populatlon is medium to high except at 2113 <where it is low to 

moderate) with low to moderate inputs. Ciass 2113 aiong with 1126 & 1127 is 

more suitabie for pasture/animal production,. 

Zones 3-5: in these three zones there are 5 classes, nameiy. 3111. 3112. 

4111. 4121 & 5111. The risk is less than 20%. The water-logging and soil 

erosion hazards are moderate to severe during beiow and above average rainfall 

cycles. respectively. Broad bed & furrows soii management is essential. This is 

a major doublé cropping zone. The plant popuiatlon coutd be moderate to high 

with low to moderate inputs. This represents the major cassava/coconut belt with 

reliable productlvity on light textured soils. Root crops such as sweet potatos 

are also suitabie on light textured sous. The major crops of this belt are 

maize. grpundnut.; beans on light textured soils and maize. beans on heavy 

textured soils. The high undependability in terms of initial rains makes these 

regions unsuitable for paddy-rice ( a s . the yields are highly planting time 

dependen!). 

Note: The major risks of these sub-zones are O) planting time. (il) drought 

(in zone 1 and partially in zone 2) and (iit) occasionally heavy rains in zones 

3-5 and partlally in zone 2. Also. productjon depends upon the selection of right 

varieties/cultivars. particularly . in the areas with significant winter rains or long 

summer rains. 

. 4 .3 .2 Undependabte areas (sub-zone 21 

The characteristics of this sub-zone are: 

o dry-seeding is risky 

o mechanized planting Is less economical 

However. these two situations could be minimized by careful planning of planting 
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time by dividing the period into above and betow average rainfaM cycles. Only 3 

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

Zone V. in this zone there are 21 classes. The risk varies between 30 to 

90%. < 

Classes 1227. 1228 & 1229: The risk is mors than 60%. The rainfail 

patterns are of bl type. These classes are preferabiy suitabie for pasture and/or 

single cropping. On light textured soils cowpea. beans. peari mMIet. castor. 

sunflower (also groundnut during above average rainfail cycle) and on heavy 

textured soils kharif faltowed rabi sorghum or cowpea (or single cropping of 

sorghum. pigeonpea. perenial cotton. sunflower) could be grown. Wtth low 

inputs and tow plant population: hiil-slop© land management is oeneflcial. Runoff 

recycling is preferable and highly suitabie tor irrigated agriculture. 

Classes 1225 & 1226: Like in the above classes the risk Is about 60% but 

the rainfail types come under bil. The appropriate crops/cropping patterns are 

similar to the above classes but in these classes pastures are more productive. 

The plant population/inputs. land/water managements are similar to the above 

classes. However. the suitabiiity levels for cassava and other tree crops are 

slightly different. These areas are suitabSe for irrigated agriculture. 

classes 1235 & 1237: These classes are similar to the above classes except 

that the risk is Iess than 60% but more than 50%. Because ot this the plant 

population and the inputs could be low to moderate under below and above 

average rainfail cycles. respectively. " Ouring above average rainfail cycle broad 

bed & furrows and during' below average rainfail cycle hill-slope land 

management is beneficia!. Runoff recycling is also beneficial. The crops/cropping 

pattern are similar to the above classes. 

Classes 1214. 1216. 1224 jfc 1242: At these classes the risk is Iess than 

70% but more than 50%. However. the rainfail type follows the alll. At these 

classes during the betow average rainfal! cycle single/inter cropping and during 
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above average rainfall cycle intercropping is possibie. During below average 

rainfall cycle: on light textured soils pearl millet, cowpea. groundnut, castor. 

sunfiower and on heavy textured soils sorghum. cowpea. pigeonpea or kharif 

fallowed rabi sorghum or cowpea could be foilowed. During above average 

rainfall cycle: on iight textured soils groundnut. minor millets. sesam©, 

pigeonpea. sunfiower and on heavy textured soils cowpea, sorghum. maize. 

pigeonpea. cotton. kharif fallowed rabi sorghum could be practiced. Low to 

medium plant population and inputs (except, at 1214 where the inputs could be 

iow to low) with broad bed & furrows land management & runoff recycling is 

beneficia*. Gassava/coconuts are less suitable-2: cashew nuts are less 

sui table- l ; mangos are suitable-1 and Irrigation is highly suitable. 

class 1244: Like the above group it Is also follow aili type but the risk is 

iower (30-45%). During the below average rainfall cycle single/intercrop and 

during above average rainfall cycle intercropping is suitable. During below 

average rainfall cycle: on light textured soils groundnut, castor, sunfiower. 

pigeonpea and on heavy textured soils maize. beans, soybean or kharif fallowed 

rabi sorghum could be practiced. During the above average rainfall cycle: on 

light textured soils groundnut. beans, pigeonpea. sunfiower and on heavy 

textured soils maize. beans. pigeonpea. soybean could be grown. Low to 

moderate inputs: low to high plant population; broad bed & furrows management; 

and runoff recycling are beneficiai. Cassava/coconuts are less 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 cropptng during beiow average rainfall cycle and 

single/intercropping during above average rainfall cycle could be practiced. Pearl 

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 single/intercropping could be practiced on heavy 

textured soils. Low piant population and inputs: hill-slope land management: 
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runoff recycling are beneficia!. Irrigated agriculture is yery sultable. 

classes 1215 £ J^£3: The risk is 60-75% wlth all type. The wei speils are 

more than dry speils but the wet speils themselves are less than 50% of the 

available effective rainy period. Also. the variability in the available effective rainy 

period is Jow. During beiow average rainfail cycle single and during above 

average rainfail cycle intercropping could be practiced. Pearl mlllet. cowpea. 

minor rniliets. sesame. beans on iight textured solls and sorghum. beans or 

kharif fallowed rabi sorghum or cowpea. pigeonpea could be grown on heavy 

textured solls. During below average rainfail years legume pastures could also be 

grown. Low ./tb medium plant population: iow inputs: broad bed & furrows on 

heavy textured solls/above average rainfail cycle and hill-siope on Iight textured 

soiis/below average rainfail cycle land management; runoff recycling preferably 

during below average rainfail cycle are beneficial. Very suitablo for irrigated 

agriculture in the post-rainy season. 

Classes 1233 & 1236: The risk is 45-65% comes under blll type. Wet speils 

are shorter than dry speils being less than 5 weeks. Single/intercropping during 

below average rainfail cycle and intercropping during above average rainfail cycle 

could be practiced. On llght textured soils groundnut. beans, castor, sunflower. 

pigeonpea and on heavy textured soils malze. beans. sorghum. kharif fallowed 

rabl sorghum or cowpea. sunflower could be practiced. Low to moderate plant 

population and inputs: broad bed & furrows on heavy textured solls/above 

average rainfail cycle and hill-slope on Iight textured soils/below average rainfail 

cycle: runoff recycling during below average rainfail cycle are beneficial. 

Cassava/coconut are sui table-1; cashew nuts are highly suitable: mangos are 

less suitable-2 and unsuitable for irrigated agriculture. 

class 1238: The risk is 45-60% with all type. Here also wet speils are less 

than dry speils and wet speils ara less than 5 weeks. Single and Intercropping 

could be practiced during below and above average rainfail cycies. respectively. 

Pearl millot. beans. cowpea during below average rainfail cycle and groundnut. 
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winter ratns while 2213 come under bIV type with significant winter rains. The 

risk is Iess than 45%. The risk decreases from 45% to less than 15% in order 

as 2213. 2234, 2233. 2242 & 2251: also in the same order the dependabiiity 

increases. 

Class 2213: The wet spells are Iess than dry spells with wet spells of about 

5 weeks. The risk is 30-45%. During below average rainfall cycle intercropping 

and during above average rainfall cycle intèr/double cropplng coutd be practiced. 

During beiow average rainfall cycie'. on iight textured soiis groundnut. beans and 

soyabeans and on heavy textured solls malze. beans and soybeans and during 

above average'rainfall cycle: on iight textured soiis: malze. groundnut. beans. 

soybeans and on heavy textured soiis maize. soybean. beans, saflower could be 

grown. Medium to high plant populatlon; low to high inputs; broad bed & 

furrows iand management are beneficial. Cassava/coconuts are highly suitable 

with suitab!e-2 for cashew nuts. 

Class, 2233: The wet spells are more than dry speils but the wet spells are 

iess than 5 weeks. The risk is 18%. Single/inter and inter/double cropptng could 

be practiced during below and above average rainlail cycles. respectively. During 

below average rainfall cycie: on Iight textured soiis groundnut, sorghum. pearl 

miilet, cowpea, minor millets. sesame and on heavy textured soii3 sorghum. 

beans. pigeonpea. pearl miilet and during above average raintaii cycie: on Iight 

textured soiis groundnut, sorghum. pigeonpea. fing*»r roiHet. minor miliets. 

sesame and on heavy textured soiis maize. sorghum, beans, pigeonpea. cotton. 

kenaf could be grown. Low to high plant popuiation and low to medium inputs: 

broad bed & furrows land, management: runoff recycling are beneficia». 

Suitable-2 tor cashew nuts and mangós. Highly suitable for post-rainy season 

irrigation. 

Qlass 2234: Wet spells are more than dry spells with wet spells being more 

than 5 weeks suggesting the possibitity of water-togging hazard. The 

crops/cropping patterns are more or less similar to class 2233 with few 
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pigeonpea. sunflower. beans during above average ralnfatl cycle qn tlght textuYed 

soils and sorghum. pearl millet. cowpea or kharif fallowed rabi sorghum or 

cowpea during below average rainfall cycle and sorghum. pigeonpea. beans or 

kharif fallowed rabi sorghum or cowpea during above average rainfall cycle on 

heavy textured soils could be grown. Low to medium plant population and Inputs; 

broad bed & furrows land management; runoff recycling are beneficia!. Irrigation 

is very sultabie during post-raihy sèason. * 

CJasses 1243 & 1245: At these classes also wet spells are more than dry 

spelis but wet spells are less than 5 weeks. The risk is 30-45% with all type. 

Single and intercropping during below and above average rainfall cycle. 

respectively. During below average raintalt cycle: on tlght textured soils pearl 

millet. cowpea and on heavy textured soils sorghum, beans. pearl millet. 

cowpea or kharif fallowed rabi sorghum or cowpea: and during above average 

rainfall cycie: on light textured soils groundnut. pigeonpea. minor millets. 

sesame. sunflower and on heavy textured soils sorghum, pigeonpea. beans br 

kharif fallowed rabi sorghum or cowpea could be grown. Other management 

factors are similar to class 1238. 

class 124T: This is similar to the above group except that winter rains are 

possible in this class. The risk is 45-60%. Intercropping and inter/double 

cropping could be practiced during below and above average rainfall cycles. 

respectiveiy. During below average rainfall cycle: on light textured soils 

groundnut. beans. castor. sunflower 'and on heavy textured soils beans. 

pigeonpea, soybean or kharif fallowed rabi sorghum or cowpea and during above 

average rainfall cycle: on llght textured soils groundnut. beans. pigeonpea. 

castor. sunflower and on heavy textured soils maize. soybean. beans. sunflower. 

kharif fallowed rabi sorghum could be grown. The management practices are 

similar to classes 1233 & 1236. 

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

2242 & 2251. Except class 2213 others come under all type with no significant 
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exceptlons. namely: paart millet is tess suitable: during above average rainfali 

cycte on heavy textured soils paddy-rice could be grown in years of early rains 

and chickpea can be grown as second erop; the plant populatlon could be 

medium to high. 

Class 2g42: Same as ciass 2233 with few exceptlons particularty during 

above average rainfali cycie sorghum Is less suitable and kenaf Is more suitable 

than cotton; with late rains vegetables. potato, tobacco. chlllles could be grown 

oh heavy textured soils. 

Class 2251: in this class the wet spelis are more than dry spelis with wet 

spetls being more than 5 weeks with a very low c v . of effective rainy perlod 

(less than 45%). The risk is less than 10%. This area is more prone to 

water-logging and soii eroslon hazard. The broad bed and furrows land 

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

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

cycles. respectively. Ouring the below average rainfali cycJe: on Ught textured 

soils sorghum. pigeonpea. minor millets. sesame. peari millet, beans, 

groundnut, and on heavy textured soils sorghum. pigeonpea. kenaf. beans. 

cottpn (with late rains chiilies, potato. tobacco) and during above average 

rainfali cycle: on Ught textured soils finger millet, coriander. linseed. maize. 

sorghum. groundnut. pigeonpea. beans and on heavy textured soils malze. 

paddy-rice (with early good.ra ins) . chickpea. wheat, beans. pigeonpea. cotton, 

kenaf couid be grown. 

Zone 3: In this zone two classes, namely: 3233 & 3232 are present. The 

tormer comes under blll and the latter comes under bil type of rainfali patterns. 

The risk is less than 15%. Eventhough. wet spelis are more than dry spelis and 

wet spelis themselves are more than 5 weeks, the dry spelis are also more than 

5 weeks. 

Class 3233: Inter and doublé cropping could be practiced during below and 
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above average rainfall cycles. respectively. During below average rainfall cycle: 

on tight textured soils maize. groundnut and beans and on heavy textured soils 

maize. soybean. chickpea. wheat. bartey coutd be grown. During the above 

average rainfall cycle: on light textured soils groundnut. maize. beans. linseed. 

coriander and on heavy textured soils maize, beans. chickpea. wheat. barley 

could be grown. Medium to high plant population and inputs; broad bed & 

furrows soil management are beneflcial. Cassava Is suitabie. Irrigated agrlcuiture 

is not suitabie. Temperatures may not be favourable tor cashew nuts. coconuts 

and marginaliy to mangos. 

Class 3232: Slngie/inter and inter/doubie cropping could be practiced during 

below and above average rainfall cycles. respectively. During below average 

rainlall cycle: on light textured soils sorghum. plgeonpea, minor millets. 

sesame. groundnut. beans and on heavy textured soils sorghum. kenaf. maize. 

pigeonpea. beans (potato. chill ies. tobacco as single during late rainfall years) 

couid be grown. During above average rainfall cycle: on light textured solis 

finger mlilet. groundnut. beans. plgeonpea. maize. corlander. linseed and on 

heavy textured soils maize, paddy-rice. chickpea. wheat. barley. kenaf. cotton 

(if temperatures are suitabie) could be grown. Medium to high plant population 

and low to medium inputs: broad bed & furrows land management are beneficia!. 

Cassava is suitabie-"1. Irrigated agriculture Is highiy suitabie during the post-rainy 

season. Temperatures may not be suitabie for coconuts and cashew nuts while 

they may be marginaliy suitabie for mangos. 

4 . 3 . 3 Dependabte areas {sub-zone 31 

The planting hazard is iow. With carefui planning dry-seeding could be 

successful and mechanized planting is posslble. In thls sub-zone one zone is 

present. In this zone the risk is 60-75%. 

Zone 1: In this zone three classes are present, namely: 1313. 1341 & 

1342. The former two classes come under all and the latter comes und&r aill 

type rainfall patterns. The wet spells are more than dry speils but the wet spells 
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themselves are iess than 5 weeks. 

Classes 1313 & 1341: Single and intercropping could be practiced during 

betow and above average rainlall cycles. respectively. On light textured soiis 

pasture. pearl millet. cowpea and heavy textured solls pastores, sorghum. 

cowpea or kharif tallowed rabl sorghum or cowpea could be grown. Low plant 

population and inputs: hilt-slope land management: runoff recycling are 

beneficia!. Very highly suitabte tor irrigated agriculture. 

Cja.3,6 1342: Single and inter cropping could be practiced during below and 

above average rainfali cycles. respectively. Ourlng below average rainfail cycle: 

on light textured soils sorghum. cowpea. pearl millet. pigeonpea. sunflower and 

on heavy textured soils sorghum, cowpea. pigeonpea. or kharif tallowed rabi 

sorghum or cowpea could be grown. During above average rainfail cycle: on 

light textured soils maize, beans, sunflower. pigeonpea. cowpea. groundnut and 

on heavy textured soils maize, beans. pigeonpea. soybean. cotton could be 

grown. Low to medium plant population: low inputs: broad bed & furrows on 

heavy textured soils and hiii-slope on light textured soils land management are 

beneficial. For irrigated agriculture highly sultable with Iess suitable-2 for 

cassava-

5. R«SK PATTERNS 

5.1 Risk associated with the stability 

of Initial effective rains 

Southern Mozambique presents two distinctive rainfail patterns, namely: ( i) 

areas with sufficiënt winter rains. and (i i) areas without sufficiënt winter rains for 

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

the reliability of winter rains are lower than main summer rains. AH these play 

an important role in erop production. The areas with sufficiënt winter rains in 

southern and central: coastal parts . present very low rainfail occurrence 

probabitities. Also, these areas are characterized by high variations both in 

terms of commencement time and cessation times of effective rainy period. 
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Because of this. tradltionalty the farmers plant their crops at different dates 

starting from August. Under this system the erop primarily grows on conserved 

soii moisture. This practice has limitatlons. particuiarly on iow AWC tight textured 

soils: the yields • are Iow. as they don't utilize wel! the natural resources, 

particuiarly rainfall. 

However. it is seen from Appendix II that the high varlations in the 

commencement time of rains present dependence on the rainfall cycles. That 

is. during beiow average rainfall cycle the rains commence later than 'average' 

while during above average rainfall cycle they commence earlier than average. 

Therefore. by dividing the period into expected above- and beiow average rainfall 

cycle the variability in the commencement time of sowing rains could be reduced 

suhstantially. In addition. the results from Fig. 5 don't support the traditional 

practice of planting from August. Therefore. in order to improve the 

productivity or to optlmize the productivity level per unit area the better time of 

planting is as explained in section 3.3. 1 , where in the critical erop growth 

stages coincide with the period of sufficiënt rains. This practice also helps in 

getting a second erop. With these specified limits. where the commencement 

time of sowing rains is very varlable. different dates of planting could be 

practiced. but this practice should not effect the planting of the second erop in 

April/May. Careful selection of planting time is very important 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. 

5. 2 Risk associated with excess water 

The northern parts of southern Mozambique has a possibility of excess water 

during the erop growth cycle (Fig. 7 ) . On heavy textured soiis this may create 

water-iogglng hazards. The other important hazard associated with such 

phenomena is soil erosion. The former directly effects the production while the 

iatter effects the production indirectly through a long cycle by reducing fertility 

and top soii. The centrai 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 avaitable effective rainy period (Fig. 8) wil) indirectly counteracts the excess 

water problem. Therefore, it may be possibie to have short term water-iogging & 

soil erosion hazards. However, these could be .minimized through proper land 

management practices. One such a system is broad bed & furrows developed at 

iCRISAT in India. As such this practlce may not overcome big excess water 

problems. because the suggested management practice works under limited 

excess water conditlons. However. it is seen trom Appendix II that In some years 

abnormally excess water situations are possibie. 

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

These may not cause as such water-logging probiems but by conserving such 

water In-situ through some mechanlsm that reduces surface runoff will help in 

increasing the productivity. One such mechanlsm Is hill-siope land management. 

The other important aspect that directly relates to excess water is the 

selection of appropriate crops. In-appropriate selection of crops under different 

levels of excess water may increase the risk hazard on erop production. That is. 

under excessively wet conditions maize is more suitable than pearl millet or vise 

versa. This is more associated with agroclimatic trait rather than biological trait 

of the erop. 

5. 3 Risk associated with drought 

The study area in general presents a high risk due to drought except for a 

few areas In the north and coastal areas (Fig. 10). This risk is farming 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 following better management practices risk could be marginally 

reduced. The risk may be higher for low AWC solls and lower for high AWC soils 

compared to the value quoted in Fig. 10, That is. the value presented in Fig. 

10 presentsan average situation of a region. Also. it is seen from Appendix II 

that the risk is lower and higher during above and below average rainfall cycles 

over the average, respectively. Because of these the suggested farming systems 
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differ according to the type and rainfall cycle. 

5.4 Suggostions to reduce the risk parterns 

1} Irrigatlon: More than 65% of the area ts suitable tor Irrlgated agriculture 

(Fig. 11). In genera* majority of the area presents high risk (more than 50%) 

for dry-land agriculture. 

21 Cassava/coconuts: These are better adopted to the regions with sufficiënt 

winter rains and/or ionger summer rains (Fig. 12). These crops cover the sotl 

over a Ionger perlod and reduce the soii erosion hazard and better utilizes 

rainfail throughout the year. 

3) Pastures: A better production system for areas with rainfalt type of bli and 

marginaMy tó bt & bill with high risk of more than 50% are pasture/animai 

production, This system not oniy reduces the risk but also protects the soil from 

erosion. However. the seiection of such system depends upon the needs and/or 

socio-economic conditions. 

4] The erop combinations/cropping systems: Tha selection of crops and 

cropping parterns are critical to optimize the yields. For example: the common 

erop combinations are maize + groundnut: eventhough it was wei) established that 

this is not a good system in terms of competetion for water and finaiiy in terms 

of yield advantage. Even with these (imitations farmerc. as well as researchers 

follow this combination. Similarly in central inland areas where it is more 

suitable for crops such as peart millet and sorghum. drought tolerant variaties, 

are tradltionalry grown maize. more drought susceptabte. That is. yield reduction 

per unit water stress is more for maize over th© other two crops. The yield 

potential of sorghum *s 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 & peari millet. Similarly. from a cümatic point of view 

groundnut/pigeonpea or groundnut/castor is, superior to groundnut/maize or 
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groundnut/sorghum: minor millets/sesame Is superior to peart mMlet/sesame or 

sorghum/sesame or maize/sesame. AH these observations are based on field 

experlence over several years both by farmers and researchers. In areas with 

high terminal rains it is quite appropriate to foll'ow an Intercrop over single or 

doublé crops. Simiiarly. in areas with . long and stabte terminal rains it is 

preferable to grow doublé crops whlle with short and stable rains single 

cropping. 

«. SUMMARY ANO CONCLUSIONS 

This study attempts to characterize the risk associated with dry-land 

agriculture. For this purpose three types of risks are identified. nameiy. ( i ) 

risk associated with the varlability of commencement time of effective rains or 

sowtng rains: <ii> risk associated with excess water or water-logging: and (iti) 

risk associated with droughts. All these couid bé minimized by proper 

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

The rainfail patterns show considerable regional difterences. Two such 

characteristics are: length of summer rains and sufficiency of winter rains. 

These characteristics play significant role in the identification of farming systems. 

In genera! during the main summer rainy season energy is not limiting erop 

productivity (except in elevated areas: howaver, even here by identifying 

appropriate crops and species this effect couid be minimized), therefore. the 

main factors that control the production in these areas are the rainfail patterns. 

The study area presents high variation in terms of both commencement time 

and cessation tinnes of effective rains. That is. in genera! the risk associated 

with planting, the planting hazard, is high. Howaver. this couid be minimized by 

identifying proper planting t ime; as these show a high dependence on rainfail 

cycles. e . g . . effective rains commence earfier during above average rainfail 

cycle years and later during below average rainfail cycle years. 

The excess water hazards are high over the northern parts of southern 
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Mozambique and along the coastal beits. These could be reduced by proper land 

management such as broad bed & furrows. 

The risW <&ue 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 high risk are 

highly cMmatlcally suited to irrigated agriculture. In the areas wtth long summer 

rains and high risk <more than 50%) are more suitable for pasture/animal based 

production systems rather than erop production systems. The pasture system not 

only reduces the risk but also protects the spil from erosion. Similarly. under 

the long summer rains and with sufficiënt winter rains cassava/coconut based 

cropping system not only reduces the risk but also protects the soil from erosion 

on tlght textured soils. The risk shows a high association with rainfall cycles. 

Therefore. the most suited farming systems to the ciimatic pattern should be 

encouraged. 

The suggested farming systems under which the risks are minimum are also 

presented along with areas that are suitable for cassava and some tree crops. 

These results provide a basis for regional planning and asstst in a erop 

improvement program, in addition to characterize risks. Also. provides the basic 

agroclimatic inventory of certain characteristics of local cHmates. which are of 

vaiue in local planning. 
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APPENDIX - I : INTIAL RELATIVE RADgALL PRCBABIIITIES AT 51 LOCATIONS OVBt SOJfflEBN 

WZAMBiqUE 

1. Bela Vista 

5. Inhaca 

9. Moanfca 

13. Tinangarüne 

17. Ghibuto 

21. Xai-Xai 

25. Maniqusnique 

29. Bilene 

33. Inhamjesua 

37. Massinga 

41. Panda 

45. Messanbuzi 

49. Nova'Safala 

2 . Catuane 

6. Manhica 

10. Nsmaacha 

14. Urtoelirai 

18. Chigubo 

22. Macia 

26. Massangena 

30. Chckwe 

34. Inharrime 

38. Mocurrbi 

42. Quisaico 

46. Chimoi 

50. Vila G. de 

3 . Chapgalane 4 . Gd» Pronbeira 

7 . Ma|xit» 8 . MazaitüThana 

11. Ressano Garcia 12. Sabie 

15. Vila Luisa 16. Zituido 

19. Chcbela 

23. Manjacaza 

27. Paftiri 

31. Firtialauro 

35. teabote 

39. Marruntoene 

43. VüanculOB 

47. Beira 

20. Chopgoane 

24. Maleumia 

28. Mapai 

32. Irihanbane 

36. Mailxne 

40. NhaoocngD 

44. Espuqgabena 

48. Mucheve 

Arriaga 51. Vila Machado 
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INITIAL PROBABIUTIES OF R/E ^033,0.67 & 1.00 FOR CHANGALANE 

R 
— • » R/E * O 33 

R / E * 0 67 

R/E. & 100 

100-1 

STANDARD'WEEKS 
A 

t - i A n t i .*• 



INITIAL PRCBABILITIES OF R/E 5*033,0.67 a 100 FOR GOBA FRONTEIRA 

•» R/E * 033 

- R / E * 0.67. 

- • R/E * tDO 

1O0-. 

STANDARD WEEKS 
A 

MONTHS 



INITIAL PROBABIUTIES OF R/E ^Q.33,067 & 100 FOR IKHACA 

g 
«/E f, 0 33 

B/E J. 0 67 

—. • WE Zi 100 

100 

STANDARD WEFK5 
A 

MQNTHS 
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INITIAL PROBABIUTIES OF R/E & 0.33. 0.67 & 1.00 FOR MAPUTO 

s 

WO-i 

. . . R ; E » 0 { 7 

e o o ft/E>t.ÖO 

80-

* 
6 0 -

4 0 - - ::::::zzz::W^5te ^-Nc^-^s/ -X.- —- / \~ *°% 

20 -

26 32 
Standard Weeks 

M 
Month* 
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PROBAÖLITY, * / . 
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ÏNHT1AL PROBABUTES CF R/E > 033,0.67 & 1.00 FOR NAMAACHA 

lOO-i 

60-

O _ _ _ © _ _ 8 fi/E > 033 

. . _ — . R/E»0.67 

o o o (j/E >t,oo 

2 6 0 -

* 

4 0 -

» -

— 50°/. 

AO'h 

1' \^\. -,*i\ 
0- * -

36 «0 
—r~ 

52 04 oa 2Q 24 2S 32 34 

o - D M M 
Standard Weeks 

S 

Month* 
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INITIAL PROBABIUTIES OF R/E ^0.33,0.67 & 1.00 FOR SABÈ 

*B/E * 0 33 
R/E » 067 
R/E £100 

f5 300-1 

STANDARD WEEKS 
A 

MONTHS 

20"/. 
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PROBABfUTY,*/. 
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ë 
100 T 

60-

INITIAL PROBABIüTIES CF R/E ^033,0.67 & 1.00 FOR UMBELUZI 

R/E » &33 
R/E >Q67 
R/E » 100 

M M J'. 
STANDARD WEEKS 

A 

MONTHS 



1NIT1AL PROSABILITIES OF R/E ^033,0.67 & 1.00 FOR VILA LUISA 

m ii ii R/E » 0 3 3 

f» /E>&67 

R/E fc 100 

100n 

STANDARD WEEKS 
A 

MONTHS 



INITIAL PROBABIUTIES CF R/E >O33,0.67 & 1.00 FOR ZITUNDO 

Kit Jt 0-33 
RH > Ö67. 
R/E » VOO 

100-i 

STANDARD WEEKS 
A 

MONTHS 



INITIAL PROBABILITIES OF R/E ^033,0-67 & 1.00 FOR CHIBUTO 

8 

R/E 3> 033 

R/E » 067 

R/E & 100 

lOO-i 

M- M 
STANDARD WEEKS 

A 
MONTVtS 
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INITIAL PROBABILITIES OF R/E ^.(133,0.67 & 1.00 FOR CHONGOENE 

• < i> R/E » 0-33 
——-— R/E » 067 
•• ' •« R/E fe 100 

& 
100-. 

M M 
STANDARD WEEKS 

A 

MONTHS 



INITIAL PR08ABILITIES OF R/E ^033,0.67 & 1.00 FOR XAI-XAI 

8 
100 

k/E f, O 33 

ft/E * 0.67 
— ' — R/E & 100 

STANDARD WEEKS 
A 

MONTHS 
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1MT.AL PR0BABUI1ES OF R/E *a33,0.67 * VOO FOR MANJACAZE 

R/E » 0-33 

_ _ . . - — Rit > 0.67 
, _ _ — ~ RÏE & WO 

8 TOO-1 



INITIAL PROBABILITIES CF R/E ^033,0.67 & IQO FOR MALVERNIA 

filt * 033 
R/E > 0.67 
R/E S 100 

100-1 

20V. 

WA / 
28 32 % 

M M 
STANDARD WEEKS 

A 

MONTWS 



INITIAL PROBABILITIES OF R/E >Q33 ,0L67 ft 1.00 FOR MANIQUINIQUE 

& 

uu.».•'•"»» R/E j» 0-33. 

-. R ; E > 0 6 7 

— R/E ï> tOO 

100- , 

STANDARD WEEKS 
A 

MONÏHS 



ÏNiTIAL PRCBABIUTIES OF R/E ^033,0.67 & 1.00 FOR MASSANGENE 

R/E je 0 33 

"—• R/E > 06? 

R/E & tOO 

lOO-i 

STANDARD WEEKS 
A 

MONTHS 



INITIAL PROBABILITIES OF R/E ^0.33,067 & 1.00 FOR PAFÜRI 

"***"•""'" S/E > 06? 

R/E- >. 100 

% 

STANDARD WEEKS 
A 

MOMTHS 



INITIAL PROBABILITIES OF R/E >0.33,0.67 & 1.00 FOR MAPA! (Limpopo) 

SS 

R/E s> 033 

R/E * 0 67 
R/E » 100 

100-. 

M 

20 24 28 32 36 

STANDARD WCEKS 
M J J A 

MONTHS 



INITIAL PROBABILITIES OF R/E >£X33,0.67 & 1.00 FOR(S.MARTINHO) BILENE 

8 

-u c R/E J> 033 

_ . R ; Ê ^0 .67 

-o ° R/E & 100 

16 

O M 

20 • 24 26 32 3$ 

M t J 
STANDASD WEEKS 

A 

MONTHS 
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INITIAL PROBABIUTIES OF R/E ^033,067 & 1.00 POR FUNHALOURO 

R/E * 0 33 

R/f. > 0.67 

R/E fetOO 

O M M 

STANDARD WEEKS 
A 

MONTHS 
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INITIAL PROBABILITIES OF R/E >0.33;0.67 & 1.00 FOR INHAMUSSUA 

8 
• "' »' " •• R/E » 033' 

R/E » 100 

M M 
STANDARD WEEKS 

A 

MONTHS 
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INITIAL PROBABIUTIES OF R/E ^033,0.67 & 1.00 FOR MABOTE. 

8 
100-1 

n/e & o 33 
R/E ?> 0.67-

R/E ?• 100 

O M M 
STANDARD WEEKS 

A 

MONTMS 



ÏNITIAL PROBABIUTIES OF R/E ;» 033,067 & 1.00 FOR MAMBONE 

R/E » 0.33 
R/E > 067 
R/E > 100 

§ 

STANDARD WEEKS 
A 

MONTHS 



INITIAL PR0BAB1UTIES OF R/E »D.33,0.67 & 1.00 FOR MASSINGA 

§ 
100 

O — D -o WE ft 0-33 
, R / E j , 0 6 , 

e o o R/E & IOC 

M M 
STANDARD WEEKS 

A 

MONTHS 
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ptJOBABÜTY,*/. 
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INITIAL PROBABIUTIES OF R/E ^033,0.67 & 1.00 FOR NHACOONGO 

R/E * 0 33 

R/E ;> 0.67 

R/E i. 100 

100 ~i 

STANDARD WEEKS 
A 

MONTHS 
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peCBAHUTY,*/. 
6 

5 .? 5 
rn r* fr 
W V W 
g p p 
8 w K 

Z 

> 

-o 

§ 
rn 

«8 

rn 

ö 
o 

ö o 
-n 

g 
(ƒ) 
O' 
O 



INITIAL PROBABILITIES OF R/E >033,<X67 & 100 FOR VILANCUL05 

• '—* R/E » 0 33 

_ _ R;Ê > 0.67 

_ _ — R/E * 100 

100-1 

80 H 

O N D •) MONTHS 



3 

„,,- „ra nsT s. 100 FOR ESPUNGABERA 
IM1ML PR0BABIUIT1ES OF R/E 5*0.33,0.67 & 1.00 w 

R/E * O » 

. R/E > 0.67 
R/E * 100 



INITIAL PROBABILITIES OF R/E > 033,0.67 a 1.00 FOR NESSAMBUZI 

9 
R/E » 0-33 
R/E * 067 
R/E J> 100 

M' M 
STANDARD WEEKS 

A 

MONTHS 



MDAL PROBABIUT,ES OF R/E >a33,0.67 & 1.00 FOR VILA PERY(CHIMOiO) 

.6 o R/E £ 033 

R/E » 0.67 

R/E £ 100 

100 

STANDARD WEEKS 

A 

MONTHS 



IMIAL PROBAB.UT,ES OF R/E >O33,0.67 & VOO FOR BEIRA 

(B/E » 0.33 

_ „ ^ _ fi(E>0G7 

B/E SS 100 

100 n 

STANDARD WEEKS 

A 

MOKTHS 



INITIAL PROBABILITIES OF R/E ^033,0.67 & 100 FOR MÜCHEVE 

• ' " " H/t * &3J 

R<ES»0.67 

« . WE S 100 

STANDARD WEEKS 
A 

MONTHS 
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ÏNIT1AL PROBABIUTIES OF R/E ^033,0.67 & 1.00 FOR VILA MACHADO 

B;E » 0-33 
R/E >.&67 
R/E 2>UK) 
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A p F E M n X - n : SE^ONftL PATEBgS CF J^HTUMATIC VARIABLES AT 51 iJOCfiHOJE OVER 

SOm-ERN MOIZAMBIQUS 

1. Bela Vista 

5. Irhaca 

9. Moafriba 

13. Tincnganine 

17. Chibuto 

21. Xai-Xai 

25. Maraquariique 

29. Bilene 

33. Inhanussua 

37. Messing 

41. Panda 

45. Messattouzi 

49. Ncva Safala 

2. Catucffte 

6. Manhica 

10. Namaacha 

14. Urfoeluzi 

15. Chignbo 

22. Macia 

26. Massangena 

30. Chckwe 

34. Ijnharrime 

38. Mccunbi 

42. Quissico 

46. Qiimoi 

50. Vila G. de 

3 . Chaigalane 4 . Goba Frcnteira 

7. Maputo 8. Mazenanhana 

11. Ressano Garcia 12. Sabie 

15. vi la Ludsa 16. Zitundo 

19. Chdbela 

23. Manjacaza 
* 

27. PafUri 

31. FlstóLcuro 

35. Mfebote 

39. Jfarruntoene 

43. VilanculoB 

47. Beira 

20. Chcngosne 

24. Maleurnia 

28. Mapai 

32. Irihantoans 

36. Msjfccne 

40. Nhacocngp 

44. Espun^bera 

48. Mbcheve 

Arriaga 51. Vila Machado 

Figure not included as the ccncüticns are satisfied cnly in ene year. 



120 

SEASONAL BWTERNS OF AGROCUMATC VARIABLES FOR 

BELA VISTA 

ui IS» -24 

1 9 M - M 

1935- U, 

1338-39 

-.9*3-4t 

IS f f l -Ö-

1953-S* 

1958-59 

"S£$* 

1963 ( 4 

1968-89 

1973-% 

197«-79 

19W-8A 

STANOARC WEEKS 



SEASONAL PATTERNS OF AGROCLlMATiC VARIABLES FQR CATUANE 

- O -

ö3i - m-

1970-4C 

VH3— ' i 

1547-4!. 

1367 .- f* 

Siandird *<ÏC»S 



1P? 
SEASONAL HATTËRNS OF AGROCUMATIC VARIABLES FOR tHANGALANE 

-1 



SEASONAL FATTERNS OF AGROCLIMATC VARIABLES FOR 

GOBA FRONTE1RA 

W2S- i'J " 

1 3 6 3 C>«, 

i v s - u i i - i 

isv«-?:i 

14 Ï'J 
STANDARD WEEK.S 



t? 81 

• "><S - «6.1 

- f£ -8r6 l 

VOVHNi HCH S318V1MVA DUVWHOOWOV dO SNH3ILVd 1VNOSV3S 
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SEASONAL PATTERNS OF AGROCUMATiC VARIABLES FOR MANHICA. 

ui 1923 -7-

1933- 31. 

1938 - 3 S 

1978-79 

T-
l» ^ v il 
$T*N0A80 WEEKS 



126 

SEASONAL PATTERNS OF AGROCUMATC VARIABLES FOR MAPUTO 

! « ? — 58-

«IS1 —62 

« 6 S - 6 6 -

1 9 6 9 - 7 0 -

1077- 78 - f 
36 

—T" 
42 

~T~ 
«.6 —r" 

50 
02 

- r~ 

fAJicUcjtvL 

ie 22 

Standard Weeks 



127 
SEASONAL FftïTERNS OF AGROCUMATC VARIABLES FOR 

MAZEMINHAMA 

« ISO - 2 * -

1S18- XS-

1S33- M " 

19'J8 - 3 3 -

194,3-44-

i&w - is-

15iï - !»» -
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SEASONAL PATTERNS OF AGROCUMATtC VARIABLES FOR MOAMBA 

rtM- 3 

i9 t : i - i 9 - ———~ 

) ï 78-79 

« J3 
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SEA90NAL PATTÊRNS OF AGROCUMATiC VWflABLES FOR NAMAACHA 

'S "W oL G 

/VSA>*A'VVv 1 1 , • , , , I . , , ^ A > ^ > K ^ 
I y *• * * - - - — r ~w i i • - !!,• i 

-—-iF-^=^F 
rcn-i<. 

S2S 2 9 -

'933 * -

S38-3S 

19S8-59 

1963-S. 

«66-69-

CuA+M. 

T 

Standard V*eks 
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SEASONAL PATTERNS OF AGROCLiMATiC VARIABLES FOR RESSANO GARCtA 

f 1SJJ -24 -
ut < 
>-

ss?e-js -

1933- 34-

1938-39-

1943-44-

1343-49 . 
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SEASONAL' PATTERNS OF AGROCUMATlC VARIABLES FOR SABIE 

1«3 -24-

I9ie-J9 -

1933- JI.-I 

1833-39-



SEASONAL FfcTTERNS OF AGROCL1MATC VARIABLES FOR 

TINONGAMNE 

1SCJ - Z A -

VJ7S- 3 6 

T913- 3 4 " 

1338 - 3 9 -

\SbS -S.S-

I S t ï b* 

W7J-X 

iy>t-7s-

p^>£> 

IS 23 
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SEASONAL FATTERNS OF AGROCLIMATC VARIABLES FOR 

UMBEI.UZI 

13C3 -21. 

«26- ï'i -

l'jJS- 34 

19tó - i9 

« 5 3 - S4 

19SS-S3 

W7S-7S 

* # # 

STXNDA«D WEEKS 
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StASONAL PATTERNS OF AGROCLIMATIC VARIABLES FOR VILA LUiSA 

1933- 34 

1938-39-

19-.3-/.9 

1953-5". 

T" 

srAHO«.PC v»CE KS 
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SEASONAL FftTTERNS OF AOROCLIMATC VARIABLES FOR 

ZITUNDO 

s Y 1 T 

,»)_*, -j , , , , , -c, , — i — , , — 
37 41 45 43 3 7 « « W ' 3 

SVANOARD Mrb'EKS 
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SEASONAL PATTERNS OF AGROCLIMATiC VARtABLES FOR CHIBüTO 

1939-39-

195} - <•<. 

i s n -7t 

L 

*— 
19 ~V 7t 
STAKOARO « t e »S 
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SEASONAL' FfcTTERNS OF A5ROCUMATL' VARIABLES FOR CHiGUBO 

is- ï*- Ï S 

1113 - 3A -

13»'J- >A-

IStó - IS-

'.358 -!>9" 

ia»3-e4 

i T i r ' 1 ir'^ylj—.. 

—r-
19 

— 1 — 

23 11 15 

STAKOAfi» WEËK.S 

\ 



5 * 3 3 M aa^CSNTlS 

•*""£?. 
-frT' 

v^WJ 

%-nei 

cs-eïsi 

*9 F.<!61 

CS" «51! 

-*c -cc ; 

L t - -«Kt 

V13Ü0HD 

yOJ S31QVIHVA aiVWITOOySW JQ SNÜ3UVJ TVN0SV3S 

SET 
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SEASQNAL PATTERNS OF AGRQCUMATC VARIABLES FOR CHONGOENE 

is?«-7S 

1S.18-J9 

W O - i 3 

1 9 M - 6 9 -

19T3-74-

1978-79 

TT 
ra n 
STAHDAHO WEEKS 



MO 

SEASONAL BVTTERNS OF AGROCLIMATC VARIABLES FOR 

XAi - XAi 

S I A N D A B D WEEKS 



6£-*£6l 

X - U S l 

«S-99SI 

T« CSSl 

h6S-B<.Sl 

VS'tSSl 

l -e; -8*61 

J-St - 9CGV 

n -ttfii 

L-6I -8Z61 

«Od S310VUJVA 3iVWTD0M£tf dO SNy3Ll.XÖ TWOSV3S 
TH ' 
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SEASONAL BtfTERNS OF AGROCLIMATC VARIABLES FOR 

MANJACA2E 

n li£3 - 2 4 

« 3 3 - 1 4 -

19*8 - 49 

1SS-J 64 

1S66-69-

!Ï73 - X 

1-J78-7 9 

1S63-94 

* % & « * 

STANDARD WEEKS 
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SEASONAL 
FATTERNS OF AGROCUMATC VARIABLES FOR 

MALVÉRNiA 

1923 - 2 H 

1928- M ' 

TSM-3*-

«39 - 39 

19*3- *»-1 

19*6-49-

1 9 5 3 - ^ i 

!3b8-59 

1963 6* 

1968-69 

«73 -% 

*<$£ 

STANDARD WEEKS 
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SEASONAL FATTERNS OF AGROCLIMATC VARIABLES FOR 

MANIOUENIQUE 

w 1323 - 2 4 -
a < 

1929- 2 9 " 

1933- ïi~ 

1938 - 39 -

1943- IA-
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SEASONAL PATTERNS OF AGROCUVIATC VARIABLES FOR MASSANGENE 
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SEASONAL PAT7ERNS OF AGROCUMATC VARIABLES FOR 

S. JORGE DE LiMPOPO ( MAPAI ) 

1983 - 2 4 -

1328- Ï 9 " 

1333- 3A-

iwe - 39-

15K3-**.-

37 t l *S i 3 t 7 n IS 19 23 
STANDAJW V*6EKS 
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SEASONAL FATTERNS OF AGROCLIMATC VARIABLES FOR 

BILENE 

* 1923 - 2 4 

IS 28- 29 

1M3- 34 ~ 

1336 - 39 

1946- 49-

19S3-64 

1963 64 

1966-63 

1376-7 9 

STANDARD WEEKS 



148 

SEASONAL BMTERNS OF AGROCUMATC VARIABLES FOR 

CHÓKWÈ 

1323 - 2 * -

1933- 3 * ~ 

1938 - 39 -

STANDARD WEEKS 
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SEASONAL FWTERNS OF AGROCüMATiC VARIABLES FOR FÜMBOLCURO 

57 
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Fig: SEASONAL PATTERNS CF AGR0CLWAT1C VARIABLES FOR 1WAMBANE 

I M 7 - J 8 -

7312-33-

9 5 2 - 5 3 -

W72-73 

»a * -83 
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SEASONAL FfcTTERNS OF AGROCLIMATC VARIABLES FOR 

iNHARRIME 

•j 1923 - 24 

1928- 19 " 

1933- 3 4 " 

1938 - 3 9 

1S48- 4S 

19S3-S* 

19S&-SS-

1963 6i 

197V79 

**^è& 
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SEASONAL PATTERNS OF AGROCUMATIC VARIABLES FOR MABOTE 

m mi-21.-
a < 
ui 
> • 

» ? e - 2 9 -

1 9 3 3 - 3 4 -

37 1.1 i S i 9 3 1 '1 15 1« JJ 

ST»*OARO W E E K S 
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SEASONAL FfcTTERNS CF AGRCCUMATC VARIABLES FOR 

MAMBONE 

vt 13(3 - 2 4 -

UJ 

>. 

I S 2 8 - Ï 9 " 

1933- 3 4 -

1963-9* 4 ~ 1 • 1 [ 1 1 — ! 1 « É , « 1 , 
3/ 4) 4S 49 3 7 11 15 IS S3 

STAMOARO WSEKS 
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SEASONAL PATTERNS OF AGROCUMATC VARiABLES FOR MASSiNGA 

>9 23 
STAHDAHO WEEKS 



155 

SEASONAL PATTERNS OF AGROCÜMATlC VARIABLES FOR MUCUM3! 

w 1 4 ? » - } l -

1938-39 

1953 - 51 

1S56-59 

1973 -7* 

1976-7» -

T~ 
19 ?3 
STAMUARO WEEKS 
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JEASONAL PATTERNS OF AGROCLIMATIC VARIABLES FOR MORRUMBENE 

•n ) « 3 - •?<•-

19 71 

ST»-<0»SO WEEKS 
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SEASONAL PATTERNS OF AGROCUMATIC VARIABLES FOR NHACOQNGO 

>/> 1 S 7 1 - U -

19 « - ? 9 

1933- H 

1938-39 

PM^ï¥ o^Sv^* 

T" I 

ST*HOARO WEE «5 
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SEASONAl. PATTERNS OF. AGROCLIMATIC VARIABLES POR PANDA 

<n « 2 3 - > i 

13*8~38-

^ ^ 

1913- <.9 

19» - Sv 

195),-59 

19MI- 69 -
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SEASONAL FATTERNS OF AGROCLIMATC VARIABLES FOR 

VILANCULOS 

1S23 • ? * 

13SS- 29 

ma- M 

13J8 - iS-

1943-« 

1903 64 

ISÓ8-69 

1 S 7 3 - * 

197«-7S 

<Hi# 

STANDA*OWEEKS 
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SEASONAL HMTERNS OF AGROCUMATC VARIABLES FOR 

ESPUNGABERA 

I 

» ^ V > i v ^ ^ M 

'•*>£$• 

STANOAKC WEEKS 
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SEASONAL BflJTERNS OF /ïGROCIMATC VARIABLES FOR 

MESSAMBUZI 

m ;S?3 - 2 4 

1978- Ï 9 -

& 1 3 - U 

1SM5 - 3 9 -

VJ43-44-

IStó- 43 

19S3- 54 

1!<63 S>4~ 

137«-73 

1»3-S4-^ 

^tl 

STANOASD WEEKS 
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SEASONAL PATTERNS OF AGROCUMATIC VARIABLES FOR VILA PERY (CHIMOIO) 

->PM£0-

STAHOASWJ WfcEiC; 
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SEASONAL FATTERNS OF AGROCUMATC VARIABLES FOR 

BQRA 

1/1 1923 - J A -

19!8- 29 

« 3 3 - H 

19*3- (S 

1SS3-54 

1Ö63 SA 

1968-6!*-

1373 - X 

WB-'S 

1983-64 

*£P^ 
vj^C. 

STAMOARO WtEnS 
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SEASONAL BtfTERNS OF AOROCUMATC VARIABLES FOR MUCHEVE 

g isa -u.A 

1926- 29 H 

« 3 3 - « H 

1938-3SH 

1S43-4A-I 

1 M 8 - 4 9 - } 

S9S3 - 54 - j 

1958 -SS-J 
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SEASONAL FfcTTERNS OF AGROCLiMATC VARIABLES FOR 
NONA SOFAU 

STAMOAAO WEEKS 
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SEASCKAL BtfTERNS OF AGROCLIMATC VARIABLES FOR 

VILA GUILHERME DE ARRIAGA 

S T A N D A H P WEIKS 
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SEASONAL FATTERNS OF AGROCLIMATC VARIABLES FOR VILA MACHADO 

-

ui 1923 - 2 4 -
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R33UMD 

O o b j e c t i v o p r i n c i p a l d e s t e e s t u d o é c & r a c t e r i a a r o r i s c o 

a s s o c i a d o corc a a g r i e u l t u r a de s e q u e i r o sobre o Sudoes t e de 

Mocambique a 20 g r a u s S L a t , N e s t e e s tudo foram u t i l i z a d o s dados 

c l i m a t i c o s aemanais para 51 e s t a g o e s m e t e o r o l ó g i c a s . As a n a l i s e s 

foram e f e c t a a d a s u t i l i a a n d o a t é c n i c a a g r o c l i m a t i c a , a n a l o g a a 

do A u t o r , ITa i n t e r p r e t a c a o dos r e s u l t a d o s foram tarabém u t i l i z a d a s 

informagoes sobre as p r o b a b i l i d a d e s de p l u v i o s i d a d e r e l a t i v a e os 

e i c l o s c l i m a t i c o s . 

A a r e a era e s t u d o , a p r e s e n t a uma e levada i n d e p e n d ê n c i a em 

ambos os p e r i o d o s , J.O i n i c i o G £±usl das ch.uvas • . - p r e s e n t e 

tnri- . 'e "; '"::': ..'1 •'•'••: d i f e.";'e'..).o.~s :,f<?> ioj:'.-..'" i r ; * 

...s ro ' . ioec eo Ion;:o da e c s t a , p a r t i c u l a r n e n t e , a sona 
c e n t r a l a vo l t a de ïïhacoongo, Xai-Xai , apresentain va r iacpes 
muite -JLtns, realgnndo a importancia de urne cuid^dosa pl.^iiiico.cao 
'.'o periode de p l a n t i o . ï s t o é coii3iderado como urn dos maiores 
r i s c o 3 9 f ac to r que in f luenc ia s igni f iea t ivaraente a producao da 
a g r i e u l t u r a de seque i ro , ïïm g e r a l , o i n l c i o do periodo chuvoso 
demonstra a re lacao oom o c i c l o de p luvios idade: ï s t o é9 

comeoam cêdo durante a média aciraa do c i c l o de p luv ios idade e 
comegam tarde duren te a média abaixo do c i c l o de p luv ios idade , 

0 segundo r i s c o é o rnais impor tante , é a p o s s i b i l i d a d e 
de queora da c u l t u r a de seque i ro . k a i s de 50?S de exper iencias 
na area ölevado r i s c o ou quebra (50%), 

G r i s c o e a l t o durante o c i c l o abaixo da media de 
p luvios idade e baixo no c i c l o acima da média de p luv ios idade , 
Coa'udOj n. maior parfce da rroa co?:? a l t o r i s co pv'.rece cli5.\ai;i— 
ennante p rópr ia pc.x .̂ a a g r i e u l t u r a de regadio , Cri^iviado por 
ocor reac las f requentes de acua» o t e r c e i r o r i sco apresen ta um 
padrao e.lto rer;io::.al» J s t e f a c t o r nao só se re fe re co problema. 
de excesso de a^ua raas tar.ibém a erosao do solo de 
s e l e c t a o de c u l t u r a s , 

3aseado na analo;;.;ia da t ransferencio . do tecnoio, ; ia 
espeoi:"ic;-?. de loc .11 >de :-Vo:-:,.'.:ul-'.d:"- •;. pL-'.^tiï' ïc. tecnico. :'.ineJ.-o~;a, 
su.rGre-c-e o i;i:r':e..ir: 'Ie -y:.rier-.iiura ::~.ó.~ aprop.riado no rv.al 
OK t r e s r i scos aciiaa menc.iouados poder^.o s e r minimi/;GÜOS. 
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Gs resultados, proporcionarao a base para o plano regional e 
apoiam o programa de melhoramento da cultura, alem de carac-
terizar o risco» 

0 aspecto do risco, em terras de rendimento previsto, 
para a identificagao do sistema de Agricultura sera abordado 
na fase II deste estudo» 

1 BTTRODUQlO 

0 objectivo principal deste estudo é caracterizar os 
riscos associados cöm a agricultura de sequeiro no sudoeste 
de Mozambique» 

0 clima é o principal factor de impedimento para a pro 
ducao de agricultura nos tropicais sazonais secos» A incontro 
lavel "natureza" do clima torna isto mais importante» Nos tró 
ploos, excepto o clima apresenta variacoes elevadas da pluvi£ 
sidade no espaso e no tempo» Assim a producao da agricultura 
de sequeiro, apresenta também uma variedade elevada sobre o 
espaco e tempo. 0 campones, através da sua longa experiencia, 
tem adaptado as culturas/sistemas de cultivo mais apropriados 
e os seus sistemas de produgao sao nitidamente homestatic e 
persistem nos rendimentos estaveis, mas baixos» lïeste caso o 
objectivo é reduzir de ano para ano, a variacüto de rendimento 
da cultura, mas nao optimizar o rendimento ou o lucro; uma con 
sideracao importante na presente situacao é o aumento impulsi-
?o de populacao por area/unidade cultivada» 

Os cientistas agrónomos estao a tentar desenvolver no-
vas tecnologias para o melhoramento da producao de agricultu­
ra de sequeiro atraves do melhoramento da semente/oü praticas 
de raaneio: tudo, referente so sistema de agricultura melhoxado. 

Aqui, sob as condi§oes climaticas dadas, devem-se colo-
car dois factores importantes, nomeadamentes qual é o mais 
apropriado? S quais os seus riscos associados? 

Os cientistas agrónomos, através das suas experiênclas 
no campo, tem encontrado certas caracteristicas de clima que se 
relacionam com o risco na produgao de agricultura de sequeiro» 
Es tas incluem: 
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, Yariacoes no periodo do plantio 

• Quebra da cultura devido a mistura de solo inadequada 
.. Reducao do rendimento devido ao excesso de agua. 

Sxistem inumeros outros fenóraenos locais, somados a este 

fenomeno regional tais corao: geada, granizo, chuvas intensas, 

terapestades, etc,, que iniluenciam a pro&utivi&ade da cultura. 

Contudo, os fenóraenos regionais sao mais importantes no plano 

regional. 

0 nivel do risco, varia de acordo cora o tipo de sistema 

da-agricultura. Temporariamente, existem diferentes modelos pa­

ra se avaliar. o mesiao tipo de risco9 dependendo do interesse do 

investigador. Tor exeraplo, a seca meteorológica é diferente da 

seca hidrologica no entanto ambas sao diferentes da seca agrico 

la. Porem, a consideracao principal em qu&lquer analise de ris­

co agrlcola provocado pelo clima, podera ser para "o que o sis­

tema de agricultura é deeignado". 0 objectivo deste estudo, tam 

bem nao é desenvolvsr um raétodo novo ou rever os modelos ja ex.% 

tentes. 

il meto&ologia da FAO (1978) para as zonas agroecológicas, 

utiliza os registos climaticos raensais na avaliacao da aptidao 

da cultura. 

0 mes é um periodo muit o longo, quo.ndo comparado com a 

pequena duracüo da cultura de sequeiro. 

ïambéni o linite R/P3 ->0.50 (onde R e PB sao a precipita-

cao e evapotranspiracao potencial, respectivamente) representa 

para a zona de pastagens em ves de para a zona da cultura de 

sequeiro e a sua proporcao com as cultura,s simples a larga es-

cala mas nao os sistemas de agricultura como um todo. 

Para se alcangar os objectivos anteriormente referidcö, 

esta metodologia necessita porém de conslderaveis raodificacoes. 

Contudo a técnica agroclimatica'analoga de Reddy (1983 a) 

re.fere~se a algumas destas apreciacoes. 
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3sta têcnica foi desenvolvida utilizando os dados da India 

e de mais dols paises da .africa öcidental, noneadarztente: Senegal 

e Alto Volta ( Reddy, 1983 b, 1984 a, b) e aplicados ao tropical 

Australië ( Reddy & ïïilliams, 1934 , Reddy, 1984). 2ste método foi 

tambera aplicado para alguraas areas seleccionadas era Ï.Iogambique* 

Assiïn apresentamos os sistemas de agricultura sugeridos pa 

ra a agricultura de sequeiro e os seus riscos associados, calcula^ 

dos sobre o sudoeste de lUogambique. Os regis tos de 51 estagoes me 

teorologicas foram utilizados para apoiar esta avaliagao adaptan-» 

do a tecnica analoga agroclimatica de transierência especifica de 

tecnologia de sequeiro de Reddy ( 1983 a) em conjunto coin a proba 

bilidade sernana1 de pluviosidade relativa e provavel ciolo de plu 

viosidade previato» 

Porera, est es resultados providenciam a base para a planifi 

cagao regional e proporcionara o melhoramento do px%ograma de cultu 

ra, alem de caracterizarera o risco, Proporcionam tambeni urn inven-

tario agroclimatico basico com certas caracteristicas. 

iM-\.:J^)-..j :.:i i ' . i i . . - . j . j i . . . ) . - . j }J ' 

Os dados bas icos d i a r i o s de pluviosidade para as 51 e s t a -
goes meteorológicas ü t i l i s a d a s na presen te a n a l i s e ( P i g . 1) , f o ­
ram providenciado3 pelos Servicos Meteorologieos de Moganjbique 
(9. " !•• "1 
^ '»J o 1U.# i,'j.0 J ft 

Cs pormenor-es des tas loca l idades 3 un tarnen te com o per icdo 
dos dados é apresentado no Quadro 1 . Para e s t a s l o c a l i d a d e s , a me 
dia raensal dos dados de evapotranspiragao po t enc i a l foranx es t ima-
dos segundo o método de Peranan (1948) como porraenorizado por F iere 
(1979)o Os va lo res seinanais da evapotranspiragao po t enc i a l e a eva, 
poracao de panela abe r t a derivarain dos va lo r e s mens a i s seguindo o 
processo apresentado por Heddy (1984 c ) • 

0 numero de anos , para os quais existem os dados, variant 
de acordo oom a l o c a l i d a d e (Quadro 1 ) ; 5 l oca l idades tem os dados 
para menos de 16 anos e para na i s de 9 anos , p .ra as 14 l o c a l i d a ­
des existem dados para menos de 30 anos e para 37 loca l idades os 
dados sa o s u p e r i o r e s a 30 anos . Tambéci, a rede de t raba lho eöpje 
c i a l das es tagoes nao é uniforme (Fig,1)# Contudo, as a reas onde 
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a rede de trabalho e dispersa, existem areas com ciiitsa raais ou 

menos uniforme ( Keddy , i984d). 

Bstas deficiencias foram tcmadas em ccnsidera^aoe 

As informasoes basicas sobre a variagao do terreno (lig. 2) 

e a capacidade média de agua existente ( aqui e adiante referida 

por AWC ) para a maioria de tipos de solos da regiao (Fig.3) fo~ 

rara tirades de Reddy (1984 d) e de Reddy e Vermeer (19S4) respec, 

tivamente, 

0 perlodo com a) média mensal de temperatura inferior a 

20 graus C, e b) média minima de teraperatura inferior a 18 graus 

C, foram previstos para cada uma das 51 localidades» Isto e apre, 

sentado na Pig.4. Bstes limites sao considerados coino os limites 

rnais baixos para o creacimento da cultura de sequeiro nos trópi-

cos, abaixo. da qual o crescimento pode ser afectado significati-

vamente. Ha ?ig.4» tambeni esta representada a média mais alta ma 

xima e a média ma is baixa da. teraperatura minima, 

Esta inforrnagao providencia as possiveis condicoes extre-

mas da média ds tempera tura. .-.£ prob'-.bilidades iniciais de R/..2 -> 

C-.33» '..-.Ü7 '•'•• l.-.-C K oude A e „•; rapicese/'it.-vni a plu-vlosio.aue seïiv. -

.aal e a evaporaeao de panela aberta (malha coberta) 9 respectiva-

rasnie foram computarisadas e apreseatadas no Apendice I para as 

51 localidades. '-/S tres limites representara os valores erraticos 

da .riecerssi'J.ade da agua para as culturas de sequeiro respectiva -

mente no estado inicial, vegetativo, reprodutivo e de fiorescimen 

to, Os detalhes deste assunto sao fornecidos por Reddy ( 1984 c ) . 

:ls variaveis agroclimaticas foras estimadas utilisando os 

dados de pluviosida.de semanal e o evapotranspiracao potencial uti 

lisando a metodologiü. de Reddy ( 1933 a ) . O perlodo de chuvas 

efectivo, define-se como o periodo no qual exists o fomecimento 

de uraa misture. ?• dequada para a cultura de seoueiro nuaia base con­

tinus havendo no inicio d^ste perlodo, chuvas suficieiitos para a 

?J Ê'.":l<2 XI t il 1 - *8. • 

A esta cao d-~ seraehteira e a soma do periodo de chuvas efec 

tivas e o perlodo que sxiste entre a nis tura de solo conservade.' 

no fi.u. 1 do perlodo de chuvas efectivas que variam de acordo com 

a capacidade de solo na estacao das chuvas. 

http://sio.au
http://pluviosida.de
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3 e o periodo de cïmvas efectivas e- menor do que o periodo 

roinimo de riecessidade de a<jua (equivalente a durac&o de fase ve-
--etativa da culïuriO ent,?.-o ̂ quele r-mc e eonsideroado aorio uia aft o 
de cultura ïrac^ssada» 

...s sei'}---nt:.,v: de alt.? e de 'baixa pluviosidade no periodo efec~ 

tivo de ckuvas aao caracterixadas respectivar.iente por perxodos hu-

aio os e aecos. 'üodos estes parametros sao obtidos para tantos a:ios 

quant os os dados seiaanais de pluviosidade existentes, e a partir 

destas medias e varisgoes (variasao Standard e/ou coeficiente de 

variagoes) para o periodo de chuvas efectivas, foi previsto oinx 

cio da seiaenteira, periodos humidos e secos e finalmente a percen 

tagein da quebra anual de cultura, Into é apresenta'do desde a Fig»5 

a J?ig» 8 & 10a Para as 51 loealidades, os padroes aaaonais destas 

variaveis sao apresentados no Apêndice II. ïïstes graï'icos apresen 

tam taubéni o provavel ciclo climatico derivado desde 03 dados de 

pluviosidade anual (em prepara sa o)• A :Pig09 representa as sonas 

tradicionais de cultura como definidas por Reddy (1984 d) utiliaan 

do os dados de Caraalho (1969)• 

Utilisando as zona3 em perigo como a FigolO era conjunto coia 

as probabilidades de padroes de pluviosidade, forarri definidas e 

apresentadas na Fig.11, seis zonas que sao climaticaiaente propi -

cias para a a^ricultura. de regadio* 

A Pig.12 apresenta as raaiores zonas climaticas. Para cada 

uma destas aonas de cultura/cultivo sob e.) baixa e acima da media 

do ciclo de pluviosidade e b) sob solos de textura pesada, foram 

obtidos resultados„ utilisando o processo de Reddy (1984 a,b) » 

Derivado disto, as caracteristicas da probabilidade de plu­

viosidade foram tambéra utilizadas onde necessario» ïüstes resulta -

dos sao fornecidos nos quadros 2a e 2b. 0 quadro 2k inclui tarnbem 
a aptidao da cultura para a niandioca e alguraas arvores» A mandioca 

e alguraas arvores foram separadas das outras culturas devido as dx 

ferencas no ciclo de crescimento e ao tempo de plantio. 0 Quadro 

2b apresenta as estratégias de maneio para o sisteraa de cultivo 

apresentado» 
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3 • HSSüLTAiXiS xi DlöCUaiSSO 

3 . 1 & e r u l 

3 * 1 . 1 jjjgjg-g. ..cl_in»& ̂  x c& g_ 

A maioria da area era consideragao é classificada corao 

tropicos semi-aridos, especificamente como trópicos secos semi­

-aridos de acrodo com a aproximagao modificada de ïhortnthv/aite. 

Pequena.»? areas ao longo da costa e a volta de Sspungabera 

sao classificadas oorno sub-humidas e a pequena area a volta de Pa-

furi esta classificada corao zona arida ( Reddy, 1984 d) « A area 

em estudo mostra uma consideravel independência em termos da ocor-

rencia de pluviosidade, tanto dentro como entre as estagoes, com 

a possibilidade da maior parte da chuva ocorrer com perxodos inten 

sivos ( na maioria dos anos, urn ou sais periodos de chuva com mais 

de 100 mm/semana é uma earacterxstica comum) « 

3.1*2 Variagoes cxclicas climaticas 

Os dados anuais de pluviosidade apresentam a variagao cx-

clica com altos e baixos ciclos de pluviosidade altemados( este 

relatorio esta era •preparacao) „ 0 ciclo observado tem um comprimen 

to de onda de 54 anos (e os seus subraultiplos). A curva integrada 

prognosticada indica 27-anos perxodo de baixa média seguido por 

27-anos perxodo da acima média de pluviosidade0 

A meio do perxodo de cada 27-anos, ciclos de perxodos de 

5-anos inciican o padrao oposto» 

Estes padroes prognosticados estao representados no Apen-

dice II em connunto com padroes sazonais de variaVeis a,groclimati 

cas - curva sólida no lado direito do srafico. 0 objectivo de in^ 

cluir estes padroes é para se compreender se esiste algum compor-

tamento sistematico ds variaaveis agi-oclimaticas com variagoes cx_ 

clicas observadas na media anual de pluviosidade, o que ira faci-

litar uma meihor interpretagao das relevancias agronómicas. 

Estes padroes indicam também que os 27-anos, baixa media 
do ciclo de pluviosidade iniciado em 1931 - 85 nas estagoes cos -
teiras; isto esta previsto p^ra se iniciar por altura de 1990-93 
nas estagoes interiores. Contudo, 1981-85 corresponde a baixa 
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media 5~aiios, segment© do ano 27» ciclo de pluviosidade acima 

media» 

Do Apêndice II pode ser concluido que, no geral, as 

chuvas efectivas, coinecam mais cedo do que a média durante a 

media acima do ciclo de pluviosidade e tamhém o risco é menor 

durante o mesmo periodo; no entanto na raédia baixa do ciclo 

de pluviosidade, as chuvas efectivas sao mais tardias do que 

a media, com urn risco alto. 

3.1.3 Altitude 

A naior parte da area em estudo esta abaixo de 200 m 

de altitude (Fig02) , Apenas pequenas areas a volta da front ei 

ra da Africa do Sul e a volta de Sspungabera estao a mais de 

400 m. Existem tainbém pequenas areas a volta de lauihalouro aci­

ma de 200a. 

3ol<»4 Capacldade dos solos na petencao de af.ua (AwG) 

AaC define-se como a ca.pacidade maxima de agua existente 

para a cultura de sequeiro nos tropicos, nos prime-iros ls8m de 

solo, quando o solo esta completamente saturado, Isto varia de 

acordo com o tipo de solo (estrutura/textura) , profundidade do 

solo e parcialmente com o decliv.e do solo» A Pig.3 apresenta a 

média de AïïC para a maioria de solos da regiao» 

De. Flg. 3» conclui-se que eer ca de 50% da area, tem a 

AWC menor que lOGm. Algumas areas ao lon-:o dos leitos dos maio-

res rios apresentam solos com a AWC de 200 mm, cujoa valores em 

termos da producao da c ui tui ra e alto. 

Cerca de 25,'S da area apresenta solos com a A.V7C menor que 

50 mm, principalment ao longo da coata e ao longo da fronteira 

da Africa do Sul, cu^o valor da producao da cultura é considera 

do como baixo. 

3•1•5 Periodo de temperatura de baixo nlvel 

0 limite mais baixo de tempersturae para as culturas de 

sequeiro nos tropicos é de cerca de 20 graue C para a média 

http://af.ua
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mensal e de 18 graus C para a média minima mensa!. A f igura 4 
r ep resen ta os periodos baixos da temperatura minima cora. a mé­
d i a mais a l t a da temperatura maxima mensal e E média mais ba i 
xa da temperatura minima mensal. Algumas c a r a c t e r i s t i c a s des te 
mapa sao: 

Ha maioria das l o c a l i d a d e s a media mensal de temperatu 
r a s medias é menor que 20 graus C durante Junho/Julho/Agosto. 
Durante Abril/Maio-Setembro/Gutubro na maioria das l o c a l i d a ­
des , a média mensal de temperaturas minimas é i n f e r i o r a 18 
graus C, contudo e s t es per iodes sao mais longos nas a reas elje 
vadas dado que a temperatura dirainui proporcionalmente com o 
auraento da a l t i t u d e . 

A n i v e l do s o l o , a média mensal de temperatura é sup# 
r i o r a 20 graus C mas geralmente i n f e r i o r a 23 g r aus 'C ; du­
r an t e os p r i n c i p a i s mes e s , as temp era, tu ras médias sao super i 
ores a 18 graus C mas geralmente i n f e r i o r e s a 24 graus C. Po_ 
de-se d i s e r , mais precisamente que durante os p r i n c i p a i s me-
ses de chuvas, es tas temperaturas estao a v o l t a de 24 e 27 
graus C e 19 - 22 graus C respect ivamente . 

ÏÏstas d i s t a n c i a s apresentam urn espago óptimo para as 
cu l tu ras de sequei ro (ïï"ix,1981) . Durante os per iodos de tem 
pera tu ras b a i x a s , existem diferengas consideraveis nos v a l o -
res mais baixos r eg i s t ados desde o Norte a t e ao S u l , Porém 
para as cu l tu ra s de Inverno tambem é muito importante c o n s i -
dera r a teriperatura quando se £e.z a selecgao das c u l t u r a s . 
Contudo as especies de Inverno sao to l e r an t e s a mediae de 
temperaturas i n f e r i o r e s a -iO grxiis 0 ( idx, 1931'; • . durante a • 
c!.il̂ v.::r-<. de ver£o, n. prod*atividade da mftsma nao e limitacla p_e 
l a t.vmperatura, nem üiesno a energia a n i v e l do t e r r e n o . 

3.2 Probabi l idades J n i c i a i s de rluviosió'ade Aeiat iva 

0 apendice apresenta os graf icos de probabi l idades 
i n i c i a i s de pluviosidade r e l a t i v a para 51 l o c a l i d a d e s . "ileste 
con,junto de g ra f i cos o eixo ho r i zon t a l ï^eprese.ata as semanas 
Standard e o eixo v e r t i c a l r epresen ta a probabi l idade em per 
centageia. As t r e s curvas desde o topo a t e a base representant 
as probabi l idades de padroes para os t r e s l i ra i tes c r i t i c o s de 
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R/B ^ 0 . 3 3 , 0,67 & 1.00 r e s p e c t i v a a e n t e . 

A probabi l idade de 50£? na semara 48 no topo .da curva, s i 
gn i f ica que era 5 dos 10 anos H/.3 excede 0o33 na se/nana 48. 

Je es tas curvas sobers bruscamente no i n l c i o e descem brus 
camente no f i n a l , s i g n i f i c a que o i n i c i o e o fim das chuvas efe_o 
t i v a s estao a l tarnen te dependentes» 3e a curva ten. apenas urn li— 
ge i ro dec l ive , a dependência diciiriui proporcionalmente. »;e e x i s -
tem al^umas depressoes , s i g n i f i c a que existem p o s s i b i l i d a d e s de 
periodoa cur tos de seca . 

Os gra.ficog no Apêndice I apre$entam padroes re la t ivamen 
t e di f e r ent es t an t e em termos de duragao como c n£vel de proba-
b i l i dades no Verao e no ïnverno. bestest c r a i l c o s e s t a v i s t o qua 
as chuvas de Inverno estao surpreendentehaente separadas das ehu 
vas de VerSo oov urn ;>eriodo ourto de seca . 

.-:3tas cara c t e r i s t i pas tera inf luer ic ia si;-;nif.ioativa na 
aval iagao do r i s c o aasociado .con a produgao da a g r i c u l t u r a s o -
bre. o sudoeste de Uocarnbique. 

De forraa a apo ia r t a i s a n a l i s e s , a area em estudo e s t a 
d iv id ida priraeiramente en duas zonas u t i l i s a n d o a duragao p r o -
vavel das chuvas de Verao como: 

,a - cu r to ; 
b - lon^o p razo . 

Estm areas por sua-vez , e s t a o d iv id idas em quatro sub-
zonas u t i l i z ando o nxvel de probabi l idades de p luv ios idade r e ­
l a t i v a de R/ ̂  ^ 0.33'como: 

ïïivel de Probabi l idade de Pluviosidade Rela t iva* % 

IL. . . 

>UD-ao:aas i 
t 

Verao Inverno 

I 
I I 

I I I 
1T 

< 4 0 

>40 

>40 
. > 4 0 

* R/S ^ C 3 3 

< 20 

< 20 

20-30 
> 3 0 

http://gra.fi
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Eatas interferencias foram u t i l i zadas na ultima secgao 
para a explicagao da prat ica de zonas de irrigagao<» ITo gera l , 
as probabilidades de pluviosidade sao mais u te ia para o plano 
da escala local cora previsao para as necessidades de i r r i g a -
gao ou para estabelecer urn esquema do processo de i r r igacao . 

Est es graficos poderiam ser uaados para se in terpre tar 
o periodo chuvoso e as suas variagoes como uma primeira apro-
xiitiagao, 

3.3 yariaveis A^roclimaticas 

Skistem 9 variaveis agroclimaticas que estao relaciona 
das coin a estiiaativa do sisteraa de produgao da cultura nomea-
damente: 

- G: A média do periodo de chuvas efectivas era sema-
nas (o periodo de crescimento e a soma de G + 
periodo existente para o crescimento desta mis-
tura de solo conservada depois do firn das chu­
vas efectivas e varia de acordo com AWC do solo. 
I s to define o padrao de cu l tu ra ) . 

- Cj 0 coeficiente de variacao do periodo existente 
de chuvas efectivas em % ( i s t o define a dependen 
cia e/ou variagao do periodo exis tente de chuvas 
efectivas sobre os anos, que relacionam a de-
pendencia do padrao de cul t ivo)• 

- \7: A média numérica de semanas humidas no periodo 
existente de chuvas efectivas em semanas ( i s to 
define a,possibil idade de ocorrencia de fortes 
chuvas no periodo especifico exis tente de chuvas 
efectivas que se relaciona com a erosao do solo, 
saturagao de egua, pra t ica do desperdicio e por 
vezes dias existentes de trabalho de campo, iden 
t if icagao das cu l turas , maneio das necessidades 
terra/agua) • 

- d: 0 desvio Standard de semanas-humidade (define a 
variagao de periodos de humidade sobre o tempo 
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re lacionado com a in tens idade das c a r a c t e r i s t i c a s 
dos sisteraas de a g r i c u l t u i a acima mencionados) . 

- D: A media numerica de semanas de tempo seco , no p e -
riodo de chuvas e fec t ivas (def ine a pos s ib i l i dade 
da ocorrencia de periodos secos no periodo especi 
f ico e x i s t e n t e de ciiuvas e fec t ivas) • 

- ƒ 3 ; 0 desvio Standard para as semanas de tempo seco 
Cdefine a var iagao de per iodos secos no periodo 
e x i s t e n t e de chuvas e fec t ivas sobre o tempo)• 

- S; A semana media do i n i c i o do tempo da sementeira na 
semana no» 

- è>: 0 desvio Standard do i n i c i o do tempo da semente i -
ra nas semanas (define a var iagao no tempo, de plan 
t i o sobre os anos re lac ionados como perigo de p lan 
t agao , p r a t i c a de sementeiia mecanizada, e t c . )« 

- A: A percentagem de quebra de cu l tu ra no ano ou o pe -
r igo da a g r i cu l tu ra de sequeiro em % (def ine o ris_ 
co associado com o s i s tema.de a g r i c u l t u r a e spec i f i 
ca) . 

3 .3 .1 0 I n i c i o da Sementeira na Época Chuvosa 

i ) P ra t i ca de T lan t io 
I s t o nao só se r e f e r e a semana media do comego da 
época de sementeira mas tambem as auas v a r i a c o e s . 
As t écn icas da sementeira de sequei ro apl icadas an~ 
tes das chuvas, podem vencer a t é c e r t o ponto es tas 
d i f i c u l d a d e s . I s t o é muito importante com a p l a n t a -
Sao mecanizada. 
A sementeira de sequei ro an tec ipa o i n i c i o das chu­
vas por alguns dias e as sementes £erminam com as 
pr imei ras chuvas. É p r a t i c o apenas quando "no i m -
cio da epoca das sementeiras as chuvas sao es tave is 
ao longo dos anos , i . e . deve s e r pequeno. 0 per igo 
da reg iao para a sementeira de sequeiro e c a r a c t e r i 
zado por : 

http://sistema.de
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i _ — , „„ 

Zonas de P r a t i c a de Seraenteira | Limite 
de Sequeiro » ( £ , Sexnanas) 

Al tarnen te favoravel { <£1»5 
Iloderadamente fevoravel | 1.5-2.0 
Favoravel i 2 .0 -3 .0 
Perigosa | 3 .0-6 .0 
Al tarnen te Per igosa ! >6 .C 

j» . 1 . ; 

ü'stas d i e t anc ia s apl icam-se também ao per igo do p l a n t i o ou 
a p r a t i c a dos n i v e i s do p l a n t i o raecanizado. 

Ua presen te area era. e s tudo , as primeiras duas sub-scnas 
( a l tarnen t e favoraveis e raoderadamente favoraveis) nao es tao con-
s i d e r a d a s . A maioria da area e s t a i nc lu ida nas duas ul t imas sub-
zonas (Perigosa e Altamente Per igosa) (Pig .5) . 

Bm g e r a l , em solos de t ex tu ra l e v e , p r a t i c a - s e h a b i t u a l -
mente o p l an t io t a r d i o que é depois de boas chuvas (chuvas que 
preenchem pel o menos os pr i ineiros 30 cia do solo) , no caso de s o ­
l o s com tex tura f o r t e , coxa uma pequena estacao de crescimento 
nas sub-zonas per igosas é serapre p r e f e r i v e l mant er o solo em po^ 
s i o durante a pr imeira pa r t e da estagao das chuvas e p l a n t a r a 
cu l tu re mesrao no ul t imo periodo das chuvas ( e s t a p r a t i c a é conhe 
cida aqui e ma i s ad ian te coino "esta§ao chuvosa seguida de uma es. 
tagao pos chuvosa" ou a esta§ao das chuvas seguida de p l a n t i o pos 

estacao chuvosa. ^s ta p r a t i c a teve sucesso na fndia era zonas de 
condicjoes c l imat icas semelhantes . ^ s t a p r a t i c a nac só reduz o ris_ 
co raas tarabem melhora a p rodu t iv idade . As p r a t i c a s do p l a n t i o e s ­
tao genera l i sadas de acordo com o va lo r de £ t a l como se segue: 

-^ Areas onde se p r a t i c a a sementeira de sequei ro ( S £ 3 
semanas) 

Primeira culture. 

i) Dra solos de t ex tu ra leve 
Ho caso da media aciraa do e i c l o de p luv ios idade : 
P l an t a r em duas seraanas B - S/2 e S" com boas chu­
vas par t i cu la rmente depois da seniana quando as 
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probabi l idades i n i c i a i s de r e l a t i v a pluviosidade 
de R/S^.O.33 apresentam uma subida p rus ca; 

Ho caso da média baixa do c i c l o de p luv ios idade ; 
ï ' l an t a r ent re as semanas 3 e 8 + S/2 com boas 
chuvas. 

i i ) Em solos cora t ex tu ra for te 
Onde se a p l i c a "es tacao chuvosa seguida de e s t a -
eao pos chuvosa": p l a n t a r a vo l ta da semana 3 + 
+ S/2 depois da chuva o que f a c i l i t a a boa germi 
m e a o . A epoca adequada para o p l a n t i o e o pe r iö 
do quando as probabi l idades de p luv ios idade r e ­
l a t i v a R/2 ^ .1 ,00 ap reeentam uma subida brusca ; 

Onde se p r a t i c a a semesiteira de sequeiros plan~ 
t a r nas semanas S - & e 8 - S/2 no caso da media 
acima do c i c lo de p luvios idade antes das chuvas; 

Segunda cu l tu ra 

i ) 3m solos de t ex tu ra leve 
Mesino a v o l t a do periodo onde as probabi l idades 
da p luvios idade de Yerao de R/S "%. 0*33 apresenta 
uma inc l inacao decrescente ou Abril /Maio que sera 
r>xe e mals cedo depois das boas chuvas; 

i i ) 5m solos de tex tura „forte 
0 mesmo que a t r a s fo i d e s c r i t o aas de p re fe rên -
c ia an tes das boas chuvas, 
^ e s t e s casos a boa chuva pode s e r def inida como: 
25 ram de chuva/dia simples ou 30 mm de chuva a n ­
tes da boa chuva. 

.areas onde a sementeira de sequeiro é perigosa^ ( 8 > 3 
semanas): 

i ) li'o caso da acima média do c i c l o de p luvios idade 
a pr ime! ra cu l tu ra podera se r plantada en t re as 
semaiias "3 - $ e S e a sé^un&a cu l tu ra nodera s e r . 
plantada a vo l t a do oeriodo quando as p r o b a b i l i -
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da des da pluviosidade r e l a t i v a de Verao de R/E-> 
0„33 apresentam uma tendência decrescente ou a 
vo l t a de Abril/T.laio que é oempre mais cêdo com 
a boa chuva. .3m solos de -extura fo r te e p r e f e -
r i v e l an t e s das boas chuvas. 

i i ) ITo caso da baixa media do c i c l o de pluviosidade 
a priiüeiip. cu l tu ra podera. s e r p lan tada ent re as 
seaanas 3 e 8 +'$ e a se^unda c u l t u r a poderia 
se r plantada ' depois de Abril/ï.Iaio com as boas 
chuvas. 7h\ solos texturolmente pesados é p r e f e -
r r v e l ;-uites das boas crruvas, 

ïïo caso da pri iaeira c u l t u r a , todas es t a s p r a t i c a s de 
p l a n t i o poderiam se r representadas graficaaiente como se se^ue. 

- Onde o i n i c i o do tempo das chuvas e f ec t i va s nao 
ayresen ta nenhuma relacjao s i g u i f i c a t i v a com. os c i -
c los c l i m a t i c o s , entao ( i ) em so los de cextura p e -
aada p l an t a-s e en t re as semanas 3 - S e 3 . Ito solos 
de t ex tu ra l e v e , p l a n t a - s e ent re as semanas 3-5/2 
e 3+6/2. 

Oontudo, o r i s co na. px-oducjao da cultur& ein a s s o c i a -
gao ao tempo de p l a n t i o , é muito a l t o , pa r t i cu la rmente era solos 
pesados onde £> 3 semanas. Poraii nes ta c l aa se é muito importan­
te C'-.e o t&apo de p l a n t i o seja cuidadosaniente escolhi&o, de pre 
f eren ei a .tendo em conta a s i tuacao do tempo ao ano, ai:) ves de 
cco'-ie^ax- a p l a n t a r de^de /..,-•: os t o con. muita chuva. f s t a p ra t i ca 
tradicio.vialn.ente. se;;uida nao e boa para se obter u&a meihor pro. 
dugao, dado que ee ta p r a t i c a nao u t i l i z a racionalir-ente os recur 
sos n a t u r e l s , 

P l a n t i o da mandioca 

As p r a t i c a s do p l a n t i o de mandioca de longa duragao 
ou qualquer ou t ra c u l t u r a é d i f e r e n t e da e s t r a t é g i a acima men-
cionada. A mandioca e uma cu l tu ra t o l e r a n t e a. s e c a . As aonas 
que lhe sao p rop ic i a s serao dxscutidas adiante» O p l a n t i o pode­
ra s e r f e i t o com'boas chuvas a v o l t a do per iodo quando as piro-
babi l idades i n i c i a i s da p luvios idade r e l a t i va . ap re sen t am VJVB. 

tendencia c rescente . . 

http://tradicio.vialn.ente
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A c o l h e i t a pode ser f e i t e quandc as probabi l idades se 
apresentam muito b a i x a s . 

Variacao de S e $t 

i ) Zonas II ordes t e s : 0 i n i c i o da sementeira (5) , indi_ 
ca o a t raso desde ÏTorte a 3ul » semana 50 - segun 
da semana de Dezembro em Vila Macha do para a s e ­
mana 2 -• segunda semana de Jane i ro em LIabote. 
Contudo, ao longo das reg ioes el evadas de liessam-
buzi comega-se muito mais cêdo (semana 48 - u l t i , 
ma seaiaïE, de Hovembro) • 
Sobre es ta a r e a , o desvio Standard do i n i c i o da sjè 
ment ei ra chuvosa é 3-4 semanas, indicando o r i s c o 
t an to para a sementeira de sequei ro conio, para a 
sera ent ei ra mecanisada» ïïsta var iagao poderia ser 
reduzida dividindo os anos em baixo e acima da me­
dia do c i c l o de p luvios idade dado que as chuvas 
e f ec t ivas comegam raais cêdo do que S no c i c l o da 
acima media de pluvios idade ou v ice -ve r sa ( v e r 
Apendicè I I ) . As sim seguindo e s t a s c a r a c t e r i s t i c a s 
cuidadosamente p l a n i f i c a d a s , a judara a sementeira 
de sequei ro ou a sementeira mecanizada em so los de 
t e x t u r a pesada -ue es tao p resen tes ne s t a a r e a . I s -
to pode nao s e r importante para o p l a n t i o de a r roz 
ou mexoeira* üs ta s cu l tu r a s necessi tam de s e r plan 
tadas COIB as pr imeiras e f o r t es chuvas. A p l a n t a -
cao t a rd i a pode nao s e r bene f i ca para o arroz <, 
As p r a t i c a s de p l a n t i o para e s t a a rea sao corao as 
a ei ma re p r e s en t ad as • 

i i ) five&s c ê n t r a i s : 3xcepto nos a r r edo re s de Panda (on 
de as chuvas e f ec t i va s podera comegar tao cêdo quan 
to a u l t ima semana de Dezembro) o ' in ic io da semen­
t e i r a na a l t u r a chuvosa apresen ta urn' a t r a s o do i n -
t e r i o r para a co s ta (semana 1 - pr imeira semana de 
Janei ro para a semana 7 - t e r e e i r a semana de ?eve -
r e i r o ) • Analogamente, o desvio Standard do i n i c i o 
do per iodo da s anen te i r a chuvosa apresen ta urn aumen 
to de t r e s a dez semanas do in 'cer ior para a c o s t a . 
As p r a t i c a s de p l a n t i o sao as acima ind i cadas . 
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i i i ) Area Sudoestet Ho g e r a l como nas zon-as c e n t r a i s , es 
t a regiao ind ica tambem o a t r a s o desde o i n t e r i o r 
para a costa (semana 46 em lïamaacha a t é semana 10 
no B i l e n e ) . 0 desvio Standard do i n i c i o .do periodo 
da seiaenteira chuvosa ap resen ta - se também semelhan-
te as areas c e n t r a i s , sugerindo que a p r a t i c a de 
p l a n t ! o se ia seniel ha.n t e a area c e n t r a l . 

3*3.2 A media e x i s t e n t e do periodo de cliuvas e fec t ivas 

As p r a t i c a s de cu i t ivo sao in ic ia lmente r e f e r i d a s a media 
e x i s t e n t e do periodo de canvas e f e c t i v a s (G-). Contudo, i s t o é a l~ 
terado pe las suas var iagoes de coe f i c i en te s (C) e o desvio s t a n -
dard do i n i c i o do periodo da sementeira na epoca chuvosa (S) e 
AY7C. As priraeiras duas , referem-se a dependência da estagao do 
crescimento com o tempo, ^xistera v a r i o s t ipos de p r a t i c a de c u l -
irura em uso nos t r ó p i c o s . Algumas des tas sao as ab&ixo d e s c r i t a s : 

Cul tura s imples : Dependendo da s i tuagao c l imat ica o p l a n -
t i o poderia ser f e i t o com o i n i c i o das chuvas ou aan ten do 
o solo em potisio durante a pr imeira pa r t e da estagao chu-
vosa e p l a n t a r na ul t ima fase da estagao chuvosa. Ho ult_i 
rao sistema a cu l tu r a desenvolve-se pr incipalmente na mis— 
tu ra do so lo conservada. Contudo es ta p r a t i c a so s e r a bein 
sucedida em solos de t ex tu ra f o r t e e a l t o AV/C com pel o me 
nos 150 mm. 

Cultura consociada: ^ s t a é a p r a t i c a do c u i t i v o de duas 
ou mais cu l tu r a s ao. mesmo tempo, ao mesmo espago de t e r ­
r a ; cu l tu ras que sendo plantadas ao mesmo tempo, em v a ­
r i o s padroes geométricos sao colhidas em periodos d i f e -
r e n t e s . Aqui a cu l tu ra de longa duragao e p r e f e n v e l a 
p r i m e i r e . A cu l tu ra mi s t a e aquela onde a s enen te de v a -
r i a s cu l tu ra s é simplesmente espalhada sem padrao geome-
t r i c o . Contudo vai-s.e progressivamante deixando de u t i l i 
zar nes t e s a i a s . 

Cui tura dupla: Ha cu l tu ra dupla ou de sequencia , a p r i -
meiia c u l t u r a e p lan ta da com o i n i c i o das cliuvas e f e c t i ­
vas e a se^unda e p lan tada depois da c o l h e i t a da p r i m e i ­
ra c u l t u r a . I s t o s i g n i f i c a que e x i s t i r a s u f i c i e n t e mistu 
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ra conservada no f i na l da co lhe i ta da pr imei ra cu l tu ra 
que e s t i p u l a a necessidade de a^ua da c u l t u r a de cur ta 
duragao. A mudanga de cu l tu r a r e f e r e - s e a p r a t i c a do 
p l a n t i o da se^unda cu l tu ra 2-4 semanas an te s da c o l h e i ' 
t a da p r ime i ra . As regioe3 que variam com as chuvas 
i n i c i a i s se^uem os d i f e r é n t e s t ipos de mudanga de plan 
t i o nomeadamente: plantagao da segunda ou t e r c e i r a ou 
mesmo de mais cu l t u r a s depois da primeira cu l tu ra quan 
do existem sempre boas chuvaso 
A cul tura de sequencia paia s e r bera sucedida a pr imeira 
cu l tura deve t e r du ra cao -<; 150 d i a s , sob a mudanga de 
cul tura que pode se r mesmo mais longo que 150 d i a s . 

A du ra ga o das c u l t u r a s va r ia consideravelmente: 
- Pequena ( < 9 0 dias) ; 
- Hédia (90-120 dias) ; 
- Media-longa (120-150 dias) ; 
- Longa (150-180 d i a s ) ; 
- J.Iuito-L-onga (>18Q d i a s ) . 
Existem também t ipos de c u l t u r a s que sao ^e ra lnen te u t i . 
l i zadas sob longas e i r r e g u l a r e s condigoes de p luv ios ida 
de . 

A cu l tu ra i n t e r c a l a d a é p r e f e r i v e l quando as chuvas t e r ­
minals sao al tamente v a r i a v e i s ; quando as chuvas i n i c i ­
a i s s a o ' a l tanen te v a r i a v e i s e p r e f e r i ve l a mudanga e spe -
c i a l de c u l t u r a . Sob as chuvas te rminals e s t a v e i s com a 
p o s s i b i l i d ade de uma reserva a l t a de mis tura de solo e / 
/ou a p o s s i b i l i d a d e de receber chuvas s u f i c i « n t e s para a 
reserva do suplemento de mistura do s o l o , é p r e f e r i v e l a 
cu l tu ra dupla . 

1) 3e S e G sao baixoa 
öob os per iodes de chuvas e fec t ivas ex i s t e i i t e s a l t amente 

dependentes os padroes de c u l t i v o estao re lac ionados p £ r i n c i p a l -
mente com a media ex i s t en t e do periodo de chuvas e f e c t i v a s , coao 
se semie: 
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Classe « Zona • Limite J Padrao de Cul tura 

P » semanasl 

I 0 } Arida j < 5 j Pas tagens 

! 1 

l > • • 1 
< 8 j Simples 

! 2 l > • • 1 8-13 ! Siraples/Consociada 

i 3 i > S e m i - ü r i d a f 13-18 | Gonsoeiada/dupla 
! 4 1 i 18-21 ! Dupla (M) 

I 5 \J \ > 2 1 | Dupla (L) 

« 
i 

\ Sub-humida } 
i i 

>16 2 Dupla 

ïTota: M & L: a pr imeira cu l tu ra de media e longa duragao r e s ­
pect i vanen t e . 

2) Ge 6 e G sao a l t o s : 
Consideremos a c l a s se 1 na tabe la acima sob a l t o C com 

baixo $> : 3ob e s t s s condigoes é p re fe r fve l p l a n t a r uroa cu l tura 
ccnsociada era anos en que as cliuvas e fec t ivas terminain cêdo; a 
ma tu ra sao cedo da cu l tu ra (ex: laexoeira ou caupi) poderia s e r 
usada para g r a o ; a naturagao t a r d i a da cu l tura (ex: sorgo ou m£ 
xoeira) poderia se r usada pana a l i a en t agao ; somente era anos de 
cessagao tar&ia das chuvas, au bas as cu l tu ras poderia;?] se r u s a ­
das para. g rao . . Sirailar? ;=nte, ou t ras c l a s ses poderao s e r . 

:3ob a l t o C e baixo £ : Job e s t a condio&o é p r e f e r i v e l 
planbar uaa cu l tu ra i:abercaJ.ada e n therebv ; ' em anos com o fiiu . 
das pr imeiras chuvas e f e c t i v a s : a mature, ga o premstura da c u l t u ­
ra (ex:, raexoeira ou caupi) poderia s e r usada para aliraentagao; 
sóraente nos anos de cessagao t a r d i a das chuvas arabas as cul tu -
r a s po de .-.damt s e r usadas para £;rao. Siniilarmente out ra e cu l tu ras 
poderiara s e r i n t e r p r e t a d a s . 

3) 5e smbos $e»C sao a l t o s : 
Considereinos a Classe "0" na tabela acisia sob a l t o $ 

e C é pre.ferxvel p l a n t a r cu l t u r a s siraples de pequena duragao ou 
c u l t u r a s i n t e r c a l a d a s com as pr imei ras chuvas. I£n so lo s de t e x -
tura pesada r 'Kharif fallowed Rabi" é a p r a t i c a da cultv.ra mais 
p r o p i c i a . oe^uiiido algumas ana lo^ ias e comparando as recomenda-
goes baseadas nas exper ienc ias de 10 anos sobre as 20 l o c a l i d a -
des na ïnd ia fo i apresentado un s is tema por Retidy (19S4 b) • pis­
t e s /."esultados 330 u t i l i s a d o s na i n t e r p r e t a g a o dos p resen tes da 
dos. 
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YariaQoes de G e C; 7ias a r eas a r i d a s G é menos que 2 sema-
nas com C, em mais de' 20(7*; nas a reas sub-iruraidas e las sao BIS. i s 
do que 16 semonas e menos que 80;•• respect ivamente (?i<>'o). 0 0 a,l 
to soore a reas sub-iru-;iides e em associag-Ko as prisvieiras e t u r d i a s 
investi&^.s Cu s chuvas e f ec t i va s ' na fr.cima e 'ba ixa me.C.le.. dos c i c l o s 
de pIuvi.osid.--de» VL"e v a l o r e de lozi&e 'laai;? a l t o do que o observa 
do na India e oes te de Africa (i:ieddyf1984 b) • ITos semi-ar idos s e -
cos o G- é menor .que 5 semanas com 0 de 8C-2ÖÜ;J; embora e l a s sejam 
5-18 semanas e 40-100;? na zona semi-ar ida huniida. As a reas a r i d a s 
estao na c l a s s e " 0 " ; a reas sub-humidas es tao na c l a s s e 6 /3 -5 ; as 
a reas semi -a r idas secas es tao nas c l a s s e s 0 & 1; as semi -a r idas 
humidas es tao sob as c l a s s e s 1-3. Os d e t a l h e s de padroes de c u l t i 
vo 3erao -discut idos mais t a r d e . 

3 .3 .3 A media de humidade e o periodo seco dentro do periodo 
• de chuvas e fec t ivo e x i s t e n t e 

Os periodes de humidade média no periodo de chuvas e f e c t i 
vas e x i s t e n t e s ( V.' ) COJIÏ os seus desvios Standard (rf) em con^unto 
com G e a média de periodos secos no periodo de chuvas e fec t ivas 
e x i s t e n t e ( D ) e os seus desvios Standard f!estao relacionadoscom 
as d iversas p r a t i c a s de a g r i c u l t u r a em te r reno s e c o , nomeadamentei 

- seleccjao de c u l t u r a s 
- d i a s e x i s t e n t e s para t r aba lho de campo 
- r i s c o de saturacjao de agua em so los de t e x t u r a pes&da 
- n i v e l do r i s c o de erosao do so lo 
- p r a t i c a do sscoainento 
- necess idades de manejo de t e r r a e agua, e t c . 

Quanto mais a l t o é o'W em re lagao ao G e D éntao mais a l ­
to é o r i s c o , t a i s corao saturacao de agua, e rosao , ocorrencia de 
escoaraento e necessidade de mane^o de t e r r a e agua e menores sao 
os d ias e x i s t e n t e s de t raba lho de carapo para a operagao de cul tura» 
Todos e s t e s f ac to re s afectam de foratas d ive r sa s a produgao. 0 T.7 
com menos 4 semanas6considerado como o mais baixo l i m i t e para a 
ocorrencia d e s t e s . Contudo, mesmo se 3<V/<4 com«c>2 semanas, os 
problemas acima mencionados cont inuarao a s u r g i r durante alguns 
anos.Has a reas onde ïï< .D a renovagao do escoamento e benefica pa 
ra a melhoria da produt iv idade . 

http://pIuvi.osid.--de�
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As a reas con ÏÏ>D e W £4 semanas ou 3-<V/-^-4 &x>2 semanas 
necess i tam de p r a t i c a do manejo de t e r r a e agua para r e d u r i r a l -
guns dos r i s c o s acima mencionados e coiisequentemente melhorar a 
pr oduti vi dade „ 

1) Zonas de re tencao de agua 

As zonas de re tencao sao c a r a c t e r i s a d a s como se segue: 

! Zonas de re tengao de agua (S emanas) 

Bxagerado 
'Moderado 
I n t e r i o r 
ïTao s l g n i f i c a t i v o 

>8 
6-8 
4-6 

<4 

Os niesmos n i v e i s poderiara s e r usados como proculagao para 
a p o s s i b i l i d a d e de r i s c o s de escoamento e de erosao do s o l o . Es -
t a s c l a s s e s sera o modificadas gor_per£odos secos era re lacao a 
perxodos humidos» Se a proporcao D/ïï aumenta, o n i v e l des tes r i s , 
cos aumenta também proporcionalmente. ï s t o é , se W<D o efeidto 
des tes r i s c o s tem menos s i g n i f i c a d o . 

2) Seleccao de c u l t u r a s ; 

Para urn dado periodo de chuvas e fec t ivas a se leccao 
das c u l t u r a s e s t é al tamente l i gada as c a r a c t e r i s t i c a s da p l u v i o -
sidade t a i s como perfodos secos e humidos dentro desse periodo e 
o t i po de s o l o . Por exemplo, em solos de t ex tu ra leve com baixo 
AV/C I2Üi£*£_ e em so los de t e x t u r a f o r t e com a l t o AV/C , sorgo, 
mi lho, a r r o z , e t c . sao as c u l t u r a s p rop ic ias na es tacao chuvosa 
principe!. e Alguroas das c a r a c t e r i s t i c a s de adubacao des tas c u l t u ­
r a s relacionam-se aos seguin tes a s p e c t o s : 

«, Se V7 ^ 7 semanas e D<0.70 W, entao o arro'z ou o milho, devem 
s e r cu l t iyadcs em solos de t e x t u r a f o r t e , mexoeira ou milho, 
em solos de t ex tu ra f ina . 

. S e W ^ 7 semanas e D^.0.70 \'!, entao o sorgo ou o milho de Ion 
ga duracao em so los de t ex tu ra f o r t e ; em solos de t e x t u r a f i 
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na» o sorgo de longa duragao, ou a mexoeira em conjunto com 
a naxanim, 

. Se 5^W<7 -semanas com D<0.70 V/t entao en so los de t e x t u r a 
f o r t e , c u l t i v a - s e o mi lho, ocasionalmente o a r r o z . A na­
xanim ou o milho cul t ivam-se em solos de t e x t u r a s l e v e s . 

• Se 5^W. <7 semanas com D>0.70 ^» entao o mi lho , sorgo , t a -
baco$ p i r i - p i r i , a l g o d a o f e t c . cul t ivam-se em solos de t ex tu 
r a for.tej... em solos de t ex tu ra l eve sao cu l t ivados o sorgo , 
naxanim, e t c . 

• Se 3J£ VV«<5 com i3<0,70"vf, entao o milho, sorgo , p i r i - p i r i , • 
tabaco, a lgodao, etc* séb cu l t ivados em solos de t ex tu ra 
f o r t e , o sorgo , aiaendoim, pigeonpea. e t c . sao u t i l i z a d o s 
em solos de t e x t u r a leve» 

• Se 3 5 ^ * 5 semanas com D^O.70 Y.", entao o sorgo , algodsto, 
pigeonpea e t c , sao cu l t ivados em solos de t ex tu ra f o r t e , a 
mexoeira, o sorgo , anendoim, castoaf, pigeonpea e t c , sao 
cul t ivados em solos de t e x t u r a f i n a . 

. Se ïï<3 semanas, entao u t i l i z a - s e o mexoeira,' caup i , 
e t c . 

As a reas com chuvas de inverno s u f i c i e n t e s , sao as menos 
p rop ic i a s para as c u l t u r a s que sao sensxveis as chuvas na fase 
de maturidade f i s i o l ó g i c a , t a i s como a mexoeira, so rgo , a lgodao, 
tabaco , e t c . ( Reddy e t a l . 1982) - ïtendimento de c u l t u r a s a b e r -
t a po l in i sadas qual idade p resen te d e t e r i o r a d a , que sao menos prc> 
p i c i a s para consumo huiaano ou anima 1 . 

3) Variagao de W e 5 e os seus desvios standard(o(,/?.) s o -
bre a maioria da a rea em estudo o W é<:5 semanas com a«*.*2 s e ­
manas (Pig.7) • A v o l t a das a reas sub-humidas e l e s sao >6 semanas 
e >3 semanas respec t ivamente . Os perfodos secos eao no g e r a l *c-5 
semanas com & «?2 semanas excepto ao longo da costa onde e le s 
sao >.5 e >2 semanas respectivamente? pa r t i cu la rmente na c i n t u r a 
sub-humida. Os padroes de c u l t u r a o b t i v e i s a p a r t i r das condigoes 

acima d e s c r i t a s sobre e s t a s f i gu ra s ( f i g . 7 & Q) ap resen ta uma 
e s t r e i t a re lagao (com algumas excepgoes") com as p r a t i c a s t r a d i c i o 
nais(l?ig#9) • Por exemplo, na zona c e n t r a l , é cu l t ivado t r a d i c i o -
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nalmente o milho: inas esta zona com menos inc l inacao para as 
chuvas de inverno e rnais p rop ic ia para mexoeira e sorgo 
como base de c u l t i v o . A razao para o c u l t i v o do milho nes ta 
r e g i a o , nao e devido ao clima raas também ao problema de p a s ­
saros» E3tas necess idades encerram a inves t igacao de como o 
milho e mais i n c l i n a d o para a s e c a , sobre e s t e cl ima, 

As p a r t e s nordes tes do Sudoeste de Lïocambique parecem 
mais i nc l inadas aos r i s c o s de sa turagao de agua e erosao do 
solo» De forma a vencer es tes r i s cos e conseqtientemente me-
lho ra r a p rodu t iv idade , sugere-se que se s i g a meihor a p r a t i 
ca do manejo de t a i s como broad bed and furrows (CRI3AT,PSRP, 
fndia) com sulcos de 1,5 ra e broad bed de 0 ,9 m. 0 p l a n t i o é 
f e i t o era l e i t o g beds , 

lias a reas com baixo W com W<D e com a l t o r i s c o , é p r e -
fe rave l s egu i r a p r a t i c a do manejo de t e r r a da encosta para 
meihor " i n s i t u " , conservacao da mistura de s o l o , ï)e col ina 
a co l ina de 3m com sulcos que tem uma elevagao l i g e i r a . 0 plan 
t i o f a s - se no cent ro do su lco . 

3.3„4 A percentagem de quebra de cu l tu ra -anos 

0 ano e d i t o como ano de quebra de cu l tu ra quanto o p e -
riodo e x i s t e n t e de chuvas e fec t ivas é raenor ou igua l a 5 sema-
nas . I s t o represen te ' o periodo rnlniino com a mistura secure que 
e requer ida mesmo para, a cu l tu ra de' pequena dura^ao. - s t e pa-
rav.;?tro poderis. s e r usado como a .:oculaoao para d e f i n i r o n i -
ve l do - input" ou pla-ita densiüade/popula t ion, 

Ic to u iv ide - se em 7 so::ias a r r i s c a d a s como: 

,'iO-ia a r ida 'S 

i i Z onas A r r i s c a das 

Humiaade - 2 
J.hir-idade - 1 
Humidade - seca 
Seca - 1 
•'•'eca - 2 
'•"•'eca - 3 

AVida 

0 - 1 5 
5 - 1 5 

15 - 30 
30 - 45 
45 - SO 
60 - 75 

> 7 5 

Lïuitd baixo 
Baixo 
'•'ïoderadamente baixo 
Hoderado 
^oderadamente a l t o 
Alto 
-~uito Alto 
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J s t a s aorias estao d einar cad as na f i ^ . 1 0 , .... ssona de auMdade 
2 eonfina principalMente coni a soiio sub-huüiida. ^ z.:aia seca - 3 
conriii?. privioipalraente OOK H wna sa ca semi -a r ida , eiïibora as ou-
trr<s ^onas de ïïunidade - 1 a "9ca - 2 s~o v i s t a e u?. SJOÏIR ««••>.i-ari 
da hvu:-iida• :\ aona -eca - 1 «? ca r ac t e r i zada como a "-3eca prope:asa:; 

a cinin-.ra a^ricoly. :..o te r reno weco. •""sta é a som oude a renova-
gao do «scoanento poderia dar luelhores r e s u l i a d o s . oi ia i lanaente a 
zona 3eca - 3. e as.aonas a r i da s sao mais p rop ic ias para pastagens 
(se o per iode chuvoso.e pequeno', o le^ume de pastagens de pequena 
dursgao, öu onde a estagao das chuvas e mais longa a' erva pe r i e~ • 
na l deve se r u t i l i s a d a ) • 

Contiido, o n i v e l do r i s co é ziodificado para a extensao 
mar^inal por AWC do^solo. 3ob solos de a l t o AWC o r i s c o deve s e r 
l i g e i r a n e n t e mais ba ixo , embora nos so los de baixo AWC deve s e r 
l ige i ramente mais a l t o . 0 f ac to r so lo desempenha urn papel impor­
t an t e sob a l tos periodes secos com per iodes secos menores cue pe. 
r iodos humidos, no caso da p lan ta (p lan t ) de popuiasao sao n i v e i s 
de " i n p u t " . 3m adigao ao r i sco e le s dependem tanbém da seguranca 
i n i c i a l das chuvas, Coi o aumento da independencia o n ive l da plan 
t a de populacao ou " input" e dec re scen te . 

Do Apêndice I I deduz-se que o r i s c o é considerado a l t o du-
ran te a baixa média do cd cl o de p luvios idade e mais baixo durante 

> 
a acima media dó c i c l o de pluviosidade* Com todas e s t a s p o s s i b i l i . 
dades (Fig.10) def ine-se o r i s c o c l i raa t ico sob o sisterna de A g r i -
cu l tu ra mais apropriado niuna siiruagao media. 

3.4 uonas cliraaticaniente p rop ic i a s para a a ^ r i c u i t u r a i r r i g a d a 

ITos t rop icos secos sasonais a produgao poderia s e r aumenta, 
da a t r avés da i r r i ^ a g a o onde existam t a i s f a c i l i d a d e s . 3xistem va 
r i o s modos de i r r i g a g a o . Dependem da capacida&e/esquema area de 
extensao .WC, providenciam a agua que pode se r d iv id ida em l a r g a , 
media é pequena. 

Os investi inentos i n i c i a i s en todos e s t e s esquemas sao a l -
t o s . Contudo, o aiunento na produgao por unidade de agua u t i l i z a d a , 
r e l a c i o n a - s e com diversos outros f ac to res t a i s como: cual idade de 
agua, condicao do s o l o , drenagem, sa l in idade» e t c . 13m adigao o c l i 
raa ten e fe i to s i g n i f i c a t i v o na producao. 
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Contudo, este factor esta alern do controlo do homeni, mas 
necessi ta de quantifica<jao para ava l ia r a prat icabi l idade e rti-
veis po3s£veis de produgao. A propiciabilidade climatica refere 
-se a forma de melhoria ou r isco na produgao associada com. as 
condigoes climaticas se todo o outro factor é s a t i s f e i t o . Nos 
tropicos secos a energia nao só l imita a produtividade da cultu 
ra*inas sob condigoes de a l to manèjo com a intercepgao de energia 
aumenta&a pela cultura poderia aumentar su'bstancialmente a produ 
tividade da cul tura . 

As pest es e do en gas estao relacionadas tambem a algumas 
condigoes cliinaticas, t a i s como ••-. humidade re la t iva e a nebulo-
sidade. '-"-'oCoa est es elanentos referera-se Indirectaraente ao fac-
to r que e claro atmosf er ica , lorem es tas ca rac te r i s t i cas p_o • 
deriani ser definidas usando os seguintes t res parametros: 

Duragao do periodo das chuvas 
. Frequencia de ocorrencia de chuvas dentro do 

periodo de chuvas 

e ITivel de risco para agr icul tura de sequeiro 

Os dois primeiros factores poderiam ser qualificados atra 
ves de probabilidaaes de pluviosidade re la t iva como se explicou 
no grupo 3.2, e o te rce i ro pode ser caracterisado u t i l i sando as 
zonas susceptiveis de r i sco , cono foi apresentado na l?ig. 10. Ba 
sicamentG, i s to pressupoe que quanto r e i s longo for o periodo das 
chuvas, e/ou quanto me.is elevade.s forem as prooabilidadas de plu 
viooidade r e l a t i va , ser?, por conseguinte, meiaor o r isco das 
areas de culturas de sequeiro e menos eficas sera a as r icu l tu ra 
de regadio com a l to naneio. 

Gom base nas t res ca rac te r i s t i cas acima ménciona&as, r, so 
na sul. de Llocambique pode ser dividida era 6 c lasses , de zonas 
climaticamente apropriades para a cultura. de regadioo -3stas c l a s ­
ses sao apresentadas na Fig. 11 . Contudo, nao sendo estas classes 
val idas para xrrigagao suplementar, nao tem condigoes de a l to ma-
neio . 0 conceito fundamental basico para irr igagao Euplemeirtar, e 
re t e r o eccoamento de ugua em pequenas e i s t erna s e renovar a agua 
durante periodos mais poquenos. 0 me lho rara ante da produgao e,nesta 
cendigao, aubstancial em relagao ao invest inento. 
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. ïTa ? i g , 1 1 , os t r e s numero s representam da esquerda-para a 
d i r e i t a para ca da urna das l o c a l i d a d e s , o. sona, sub-zona e os ^ru 
pos de numeros ( e s t e s sao d i fe ren tes dos da 3?ig. 13) • ?or exemplo: 
c lasse 111 t r e f e r e - s e as chuvas de Verao de pequena duragao tendo 
a pos s ib i l i dade de receberem pluviosidade r e l a t i v a de Ii/£*0„33 i n 
f5.ri.0r o, 40^ dos a n o s , tendo a poss ib i l i dades de receberem pluvic> 
sidci.de r e l a t i v a no Inverno de H/33?0»33 i n f e r i o r a 20,1- dos anos ha_ 
ven do urn risee- de xalha da cu l tu ra de seque i ro , supe r io r a 75;^ 
dos anos. Por conseguinte , esta area é i d e n t i f i c a d a como a l t a e 
climaticamente apropriada x^ara a ag r i cu l t u r a de Regadio» 

Contudo, os l im i t e s das d i fe ren tes c l a s s e s , t r a n s f e r i r ~ s e -
-ao para. ei ma e para. bair.0, durante os ei cl os acirna e abaixo da 
media de p luv ios idade , par t icu larmente nas sub-sonas I , I I e I I I 
sendo o r igco supe r i o r a 60,£, 

Zonas Climaticamente Apropriadas para Cultura de I-UFO! OPA. 
e de Alpimas -trvores 

Ha sona su l de liogambique, as cu l tu ras de mandioca, coco, 
castanha de caju e manga sao tao importantes como as cu l tu ras de 
seque i ro , J.̂ as es t a s , coinparadas com outras c u l t u r a s , de menor <lu 
Te.qe.of tem urn c i c l o maior* ^ devido as c a r a c t e r i s t i cas destas 
c u l t u r a s , que as areas climaticamente apropxiadas , ou de outro 
modo, susceptxveis a r i s c o s , sao-ana l i sadas separadamente. 

A cu l tu r a da mandioca e considerada apropr iada onde a e s -
tagao das ohuvas for mais longa, assim como a dura^ao des tas va~ 
r iedades se d i s t r i b u i de 180 - 270 dias oom uma rotagao de t r e s 
anos e sao também, mais t o l e r an t e s a seca . Des'te modo, as a reas 
do t ipo b IV (ver secgao 3«2 para def inicoes des te . t ipo) , sao 
consideradas a l tarnente apropr iadas , Analogamente, as a reas de t i 
po a I sao consiaeradas impropr ias . A apt idao das zonas def ine-ae 
deste modo (Fig. 12): 

http://f5.ri.0r
http://sidci.de
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C l a s s e T ipo 
Zonas de A p t i d a o 

Tipo 
Mandioca/Coco Cas tanha de Caju Manga 

1 b 17 Al tamente a p r o p . Apropr iada - 2 I m p r ó p r i a 

2 b I I I Apropr i ada - 1 Al tamente Aprop, Menos Aprop,2 

3 a IV Apropr iada - 2 Apropr iada - 1 LIenos Aprop. 1 

4 b I I Menos a p r o p , 1 Menos a p r o p , 2 A p r o p r i a d a - 2 

5 a I I I Menos a p r o p , 2 Menos a p r o p , 1 A p r o p r i a d a - 1 

. .6 a I I I m p r o p r i a Menos a p r o p , 2 A l t , Aprop, 
b I I m p r o p r i a I m p r o p r i a Hen os Aprop. 1 

a I I m p r ó p r i a 

- ™ _ 

Impropr ia 

, 

Impropr i a 

Nota : 'Dm todos os t i p o s . ai.n&a que a raan&ioca s e j a a p r o p r i a d a , 

corao o u t r a s c u l t u r e s de lon^a dure-gao e de i g u a l ' a d a p t a -

b i l i d a d e , a mandioca nao é i n c l u £ d a . 

19 0 n i v e l de producao diruinui com o n i v e l de aumento de 
r i s c o . 

2 . Nas c l a s s e s 1 - 3» os c u l t i v o s de mandioca s a o s u p e -
r i o r e s a 180 d i a s . 

3 . Was c l a s s e s ' 4 - 5 a mandioca pode s e r p l a n t a d a de 
p r e f e r e n c i a , d u r a n t e os anos de p l u v i o s i d a d e acima 
da med ia . 

4. As a r e a s com t e m p e r a t u r a s b a i x a s sao menos a p r o p r i a ­
das p a r a a s c u l t u r e s de coco e c a s t a n h a de c a j u . A 
c u l t u r a do coco nao e t a o a p r o p r i a d a }3ara a r e a s cu -
j a hu mi da de r e l a t i v a s e j a b a i s a , 

« i e Os t i p o s de p l u v i o s i d a d e podem s e r v i s t o s na Pig#11 
bem que as a r a a s de t i p o I I sejara a p r o p r i a d a s para c u l t i v o s de 
mandioca i u f e r i o r e s a 1S0 d i a s , e s t a a r e a e consxderada impro ­
p r i a porque as c u l t u r a s de l onga duracao tem uma adap ta^ao 
Heihor ou i g u a l e s e r i a p r e f e r £ v § i . 0 p l a n t i o p o d e r i a s e r f e i t o 
coao s e e x p l i c a no r,rupo 3«3»1* Gorao o e i c l o de v i d a des te c u l 
t u r a l e v a 3 anos ( s endo a c o l h e i t a f e i t a em c i c l o s de 9 meses) , 
e l a é ^ e r d m e n t e p l a n t a d a em f i l a s mals ampla s . 'Dentro das f i -
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los da uandioca,- podera-se p l a n t a r outras c u l t u r a s . .Is f l i a s de 
c.w.ltv.ras i n d i v i d u a i s poai-::::i •̂•;•-.- r-rotaldvas ara d i f e r e a t e s e s t a -
.;oes de p l -v i t io , 'nur.; pa r i o do CQ 3 anos. I s t o centr ibv. i ra p-ra. 
o viei'ior"ü:enl;o d'3 condicoes de f^ r t i l id^de» 

-. ueffiaa <-pTxa..;!.o de cxasses ta:'.:be:'i se r .plica :•. cvdlti'.r'i 
do coco. '':S -eoas^ioades cli;:t::-tdc's da oa.?tar.'.b:'!, de ca ju , sao 
3«-iall^:..:tea as da Mandioca, iaafj requerem ito ran iuo po-icos Me­
ss es de c'ruvas, at altv.rm do f lo resc inen to / fn i t ixe ramaï i to . 

v3r:i coniori ddade , os c lasses de a p t i d a o / r i s c o para a c a s -
taiiha de caju , sao aprese.rvtadas no quadro a n t e r i o r . As n e c e s s i -
dades c l i raat icas (da cul tura) da nanga sao senelhaii tes as da 
castaniia de ca iu , raas requerem no rrdninio 3 - 4 mes es de ceu l i n 
po durante a fase de f loresciraer i to/frut i ferainento; consequente-
meute, as portas sao def inidas e dadas no quadro a n t e r i o r . 

Con as plaritagoes novas de coco, castanha de caju e man­
ga , a mandioca podia se r in te r -p ian tada ent re as extensas f i l a s 
des tas p lan tagoes , Cs solos de t ex tu ra leve sao mais favoraveis 
para, as cu l tu ras de mandioca, castanha de caju e de coco, enquan 
to que os so los a l u v i a i s sao sempre mais favoraveis para a c u l ­
ture, da mansa» 

Öontudo, o n i v e l de produt iv idade ou de f r a c a s s o , a s s o -
ciado a producao depende do n ive l de r i s c o ( ? ig»10) . Ha uma d:L 
f er enge importante entre a adap tagao /ap t idao , e a produt ividade 
de urn padrao de cul t ivo» 

0 12 d i s r e s p e i t o a condigao a^ronómica, enquanto que o 
u l t imo d is r e s p e i t o a condigao b io lo~ica de uma p l a n t a . -dxcepcijo 
na lnen te , quando a prinieira e s a t i s f e i t a , a se^unda nao se a p l i -
ca. Por conseguin te , se a primeira condigao de adaptagao/apt idao 
de c u l t u r a , sob determinada condigao e s a t i s f e i t a , entao o nxvel 
de produgao p o d e r - s e - i a re lac io i ia r corn o n ive l de r i s c o . 

As c lasses de ap t idao para o a lgodao, seguem exac taaien te 
o padrao oposto ao da mandioca. lias o problema a c t u a l para o 
crescimento do a lgodao, r e l a c i o n a - s e com a d i spon ib i l i dade de 
agua. I s t o é: em ar aas corn apt idao al te. e cliuvas s u f i c i e n t e s , o 
algodao poderia c r e sce r sob i r r i ^ a g a o . 0 caso da raexoeira e -aa­
p i r a é sene lhan te . 
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A F i g . 1 3 * r ep resen te , as sonas a g r o - c l i m a t i c a s de acor&o 
com o p r o c e s s o de l'ïeddy ( IS34 b . ) e ïTessa f i g u r e , os nuraeros de 
c l a s s e da esquerda p a r a a d i r e i t a , s i ^ n i f i c a m , sona 9 sub-zona e 
numeros d.e sub- - r rupos . A zona e sub-sbnas sac d e f i n i d a s do s e g u i n 
t e modo: 

Numero da s o na L i ' ü i t e Numero E i m i t e 
(G, semanas) Sub -aonas ' < « ,semanas) 

0 <5 Zona /".rida 1 > 6 . 0 
1 «68] 2 3 . 0 - 6 . 0 ' 

2 8-13 3 2 , 0 - 3 . 0 

3 13-13 iZoaa s e r c i - a r i d a 4 1 .5 -2 .0 

4 18-21 ] 5 5 1 . 5 
5 ï2lj 
6 ^16 Zona sub-humida 

-

Os numeros do ,^rupo e dos s u b - g m p o s f sac d e f i n i d o s de 
acordo co ra a n e c e s s i d a d e u t i l i s a n d o out r a s v a r i a v e i s a g r o - c l i r a a -
t i c a s . 0 quadro 2 , a p r e s e n t a : 

a) C u l t u r a s / p a d r o e s de c u l t i v o s u g e r i d o s 
b) o n i v e l de i n p u t e os n i v e i s de au manto de p l a n t a s 

.^stas derivam "oasieaniente da t r a n s f e r e n c i a da t ecno loü ' i a 
aproirimada de Reddy (1984 b) p a r a cada uma das c l a s s e s a p r e s e n -
t a d a s na F ig .13» *ïa i n t e r p r e t a s a o d e s t e s r e s u l t a d o s , sao u t i l i -
s;?. dos os e i c l os i e p l u v i o s i d a d e . Para a s e l e c g a o das c \ i l t u r a s , 
foram usados os c r i t e i i o s usados no s rupo 3 .3»3.» -3iii s u p l e m e n t o , 
os r e s u l t a d o s sao d i s c u t i d o s sob d o i s t i p o s d e s o l o , 'noneadameii 
t e : s o l o s de t e x t u r a pesada com a i t a A'.TC e s o l o s de t e x t u r a l e ­
v e , COÏÏJ bai.xa AV.'C. 0 q i a d r o 2 , a p r e s e n t a tanbém as sonas s p r o -
p r i a d a s pa r a 'a c u l t u r a da nandiooa e pa ra al^umas a r v o r e s ' de 
c u l t u r a ( aqu i apenas sao c i t a d a s alrjumas c u l t u r a s , dépenden do 
contudo das c o n ü g o e s s o c i o - e c o n o m i c a s , podendo s e r s u b s t i t u x -
das po r t i p o s de c u l t u r a s , a.grqnomicamente e q u i v a l e n t e s ) . 
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Alguns des tes r e su l t ados sao resuraidaraente ana l i sados de 
acordo cora as sonas extensas ( a r i d a s , sub-humi'das é s era i - a r i d a s ) 
e no ca so da zona s e n i - a r i d a os resv.ltad.os tanbéra f o ram apresen 
tados de acordo co va a re ju la r i&ade . . . ' . . • 

4 • 1 • ^ona' lid.da 

I-Tas "onas a r i d a s do su l de J'.ocanoique,. sao apresentadas 
2 c l a s s e s , tioniea damerite: 0312 e 0322. ^ e s t a zona as ou l tu ras de 
seqiiei.ro podera f a lha r numa -percentenera. super ior a 75?% ï"'orém, 
sao raais p rop ic ias para x>astaoens. Oontudo, no e i cl o de p l u v i o -
sidade acima da media, cora u;aa cuidadosa p lan i f i cacao de eu r t a 
duragao, as c u l t u r a s de raexoeira, f e i j ao f r ade , (aorse^rara) e t c , 
podiam 3er p l a n t a d a s . T?ela pr ' . t ica de maneio do dee l i ve das en-
c os t a s , sob van aiimento baixo de plan tas e de i n p u t s , o r i s c o p_o 
dia s e r ndnino. "o caso de a l t a A.r.VC e/ou öolos de t e x t u r a pesada, 
é p r e f e r i ve l adop ta r - se a cu l tu ra de raapira e a d e . f e i j a o f rade . 
Coiitudo, era solos de tex tura pesada com a l t a AWC o (lüiarif) s e -
^..liudo-se (?cabi) e monos rent..ivel. 

ïïota: A agr icu l tü r : . de sequei ro é suscep t ive l a elevados r i s c o s , 
mas e •altamente favoravel para a ar.ri c u l t u r a de r e^ad io . 'ïjf-

4.2 Zona oub-humida 

ITas areas sub-hurridas, ao lonyo da faixa c o s t e i r a , a ex-
cep$ao da Beira , as condigoes sub-humidas, nao sao s a t i s f e i t a s 
(Reddy, 1984 b) , pa r t i cu la rmen te e in termos de i n t e r v a l o s , buiai-
dos e secos dentro do periodo dispoii ivel de cliuvas e f e o t i v a s . 
Assir., es ta area e x c l u i - s e da zona sub-humida e i n c l u i - s e na zo, 
na serai-ar ida. Cora i s t o , teraos a^ora t r e s c l a s se s na zona sub-
-huraida, 6211, 6221 e 6321, nomeadamente: nos a r r edo re s da B e i -
r a , Jspungabsra e TIessambuzi, respect ivamente . As pr i raeiras chu 
vas durani raais tempo nos a r redores de Ilessambuai comparadas cora 
as areas nos a r r edo re s das ou t r a s o.ua;-. c l a s s e s . 0. arraaaenamento 
de a^ua e a erosao do solo podem s e r o p r i n c i p a l r i s c o e i s t o 
t>ode-se agravar durante os anos dé p luvios idade o.cima da media, 
ï'or consesu in te , sob condigoes de cu l tu r a de s e q u e i r o , o rianeio 

http://resv.ltad.os
http://seqiiei.ro
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do solo das anplas marge DS dos l e i tos (dos r ios ) e dos sulcos é 
lïïiiito importante , ""sta e a p r i n c i p a l zona para o cu l t ivo duplo0 

~jm solos de tex tura leve con> baixa Aï/C; 
A prime! ra cu l tu ra po de s e r ITaxarnine ou milho en quant o 

que a segunda cu l tu ra pode s e r l inhaga , coentros , e t c , ->>uran-
te o c i c l o de p luvios idade abaixo da média poder-se-xa tambem 
adoptar a cu l tu ra de amendoxm. 

Z)m so los de t ex tu ra pesada coin a l t a A\/C: 
A pr imeira cu l tu ra podia s e r a r roz ou milho e a se^unda 

podia sa r g r ao -de -b i co , t r i go , e t c . 

Quando as teiuperaturas nao sa o favoraveis para o c r e s c i -
mento do arroz. e/ou para naxanim o milho pode s e r a&opta&o. 
I s t o é , pa r t i cu la rmente para areas das c l a s ses 6221 e 6321. Hes 
tas a r e a s , a cevada ta.aba.1 se adapta como se£unda c u l t u r a . 'Jm 
areas com dec l ives cons ide rave i s , é p r e f e r i v e l adop ta r - se a cull 
tura in t e rca lada de mi lho/so ja , 

0 medio para a l t o auniento de plan t a s , podia s e r p r a t i c a -
do com i n p u t s , médios para a l t o s . IIo c i c l o de p luvios idade abai 

*" r * 

xo da media e poss ive l c u l t i var era-se vege ta i s nos anos de chu-
vas t a r d i a s . 

Hota: bes t a s c l a s s e s , os p r i n c i p a i s r i s c o s , associados a produ 
gao alir;ientar sao : 
i) Chuvas toreneias fora do norraal 

i i ) r-rimeiras chuvas i n c e r t a s 

4 .3 Zona oeTii-.iid.da 

Ao presen te estudo só cao ap re sent ad as as sub-zo: tas 1 - 3 
A excep^ao da su"o-"ona 3» '•'• certese. das pr i iaeiras oAuvcs o • •/aito 
uaixa. On resr . l ta .".o-s sao disovA;xdos de acordo OOM O n ive l \:-;l.zo 
do r i seo d^ eer'-33a lo pi:--;..tio. 

4 • 3 • 1 - 'raas :'•! tanen te ince r -ac (.sub-3 o.-, ia 1} : . 

As ca r ac t e r iB t ioa s d~-sta s:.r"»-:oj'ua sao: 
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* A seraeiibeira seca é a l tamente a r r i s c a d a 

, 0 p l a n t i c Mecanisado é dispendioso 
. A produ$ao depende do tempo de p l a n t ! o 

Zona 1; Agora sao apresen tadas 4 c l a s s e s , nomeadamente: 
1114, 1125, 1126 e 1127. 0 r i s c o é cerca de 45 - 605^. 0 escoa-
mento de a^ua e possxvel e por conseguinte o r i s c o pode s e r r e 
du s i do se foren u t i l i s a r l a s e i s t e r n a s na reciclngem do escoamen 
t o . 0 aumeuto de plan tas p re fe r ido é baixo para medio e os 
inpu t s sao baixos para moderados. 'ISm solos de t ex tu ra l e v e , os 
dec l ives nas encostas poden s e r bené f i cos , assim eömo era solos 
de t ex tu ra pesada, o rnaneio do-so lo nas mariens araplas dos l e i 
tos (dos r i o s ) e dos su l cos , A mandioca é ol tamente apropriada 
para so los de t ex tu ra leve das c l a s ses 1114 e 1125, enquanto 
que é menos apropr iada nas c lasses 1126 e 1 1 2 7 . 0 mesno aconté 
ce com o coco* A castanha de caju é apropriada para a sub-ssona 
2, enquanto que a inanca é i ^p róp r i a no,3 c lasses 1114 e 1125 
sendo efico.s n?;. sub-sona 2 das c l a s s e s 1126 e 1127. A p r o d u t i -
vidade pode se r moderada durante os a-aos de p luvios idade acir.ia 
da media e baixo, durante os anos de p luvios idade abaixo da me-
d i a . 

Ha ausencia de chuvas de ïnverno s i ^ i i f i c a t i v a s ( c l a s s e s 
1126 e 1127): nos c i c l o s de p luvios idade aciiaa e abaixo da me­
d i a , o, culture, simples e i n t e r c a l a r respectivaniente podia s e r 
p r a t i c a d a . ".JA oolos de t ex tu ra leve e p r e f e r i v e l adop ta r - se as 
c u l t u r e s de niapira, amendoim, le^uminosas, f e i j ao boere , ü i r a £ 
s o l e r i c i n o ; e era. so los d e . t e x t u r a pesada podiaia s e r p l a n t a -
das as cu l tu ras de fe i j ao boére , algpdao e leguminosas. Bm s o ­
l o s de t ex tu ra pesada com al t a AT/C durante o c i c l o de pluviosi^ 
dade abaixo da média é p r e f e r i v e l adoptar~se a cu l tu r a Kharif 
foliowed Rabi. 

Havendo a p o s s i b i l i d a d e de chuvas de Inverno s i g n i f i c a -
t ivas ( c l a s s e s 1114 e 1125) : Na média aciïïia do c i c l o de pluvio, 
s i dade , pode-se p r a t i c a r a cu l tu ra dupla e na media abaixo do 
c i c l o de pluviosidade pode se r p r a t i c ado o cu l t ivo i n t e r c a l a r . 
Sm solos de t ex tu ra l e v e : as c u l t u r a s de amendoim, leguminosas, 

' f 

r i c i n o (tambem o sorgo pode s e r p r a t i c a d o durante o c i c l o abai. 
xo da media do c i c l o de pluviosidade) j e nos solos de t ex tu ra 
pesada: as cu l tu ra s de mi lho , leguminosas e soja podem s e r 
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pra t icadas» Durante o c i c l o de p luvios idade abaixo da media, é 
p r e f e r i v e l as cu l t u r a s Kharif seguido de Rabi. sorgo, copra ou 
milho em solos com a l t a AV/C. 

Zona 2: i {esta zona sao também apres tn tadas 4 c l a s s e s , no-
meadamente: 2113, 2114, 2121 e 2142, 0 r i s c o ne s t a zona 4 i n f e -
r i o r a 309$. Os r i s c o s de re tencao de agua e de erosao do so lo sao 
p o s s i v e i s , sendo par t i cu la rmente grandes nas c lasses 2121 e 2113« 
0 manejo do solo nas margens e nos sulcos pode r eduz i r e s t e s r i s ­
cos . As cu l t u r a s de mandioca/amendoxm sao altarnente ef icazes nos 
solos de tex tura l s v e era todas as c l a s s e s , excepto na c lasse 2113 
(onde sao menos e f i cazes em'1) . A cu l tu r a de caju é eficaz em 2, 
A produt iv idade pode ser moderada para a l t a nos c i c l o s de p l u v i o -
sidade acima da media enquanto e ba s t an t e baixa para moderada du­
r a n t e o c i c l o de p luvios idade abaixo da média. 

Ka ausência de chuvas de Inferno s ign i f i ca t ivas (2113) : Ko 
c i c l o de p luvios idade acima da média pode s e r p ra t i cado o c u l t i v o 
i n t e r c a l a r / d u p l o e no c i c l o de p luvios idade abaixo da media, o 
cu l t i vo s i m p l e s / i n t e r c a l a r . I3m so los de t ex tu ra l e v e : as cu l t u r a s 
de sorgo , raexoeira, amendoim, f e i j a o boére , leguminosas, g i r a s s o l 
podem s e r p r a t i c a d a s , enquanto que em solos de tex tura pesada, as 
c u l t u r a s de sorgo , milho, f e i j ao boé re , a lgodao, leguminosas, po­
dem s e r p r a t i c a d a s , 

Havendo chuvas de Inverno s i g n i f i c a t i v a s ( c l a s s e s 2114» 
2121 e 2142): ÏIo c i c l o de p luv ios idade acima da média podem s e r 
p r a t i c a d a s respectivamente as c u l t u r a s duplas e no c i c l o de p l u ­
v ios idade abaixo da media, a c u l t u r a i n t e r c a l a r . 

Em solos de t ex tu ra leve podem s e r p lantadas as cu l tu r a s 
de amendoim, milho e leguminosas. Bm so lo s de t ex tu ra pesada po­
dem s e r p lan tadas as cu l tu ras de mi lho , leguminosas e so j a . 

0 auiaento pre fe r ido é medio para a l t o , a excepgao da clas_ 
se 2113 (onde é baixo para moderado) com inpu t s baixos para modjj 
r ados . A c l a s se 2113 juntamente com as c l a s s e s 1126 e 1127 e mais 
apropr iada para a produgao de pas tagens . 

Zonas 3 - .5? ï les tas t r e s sonas , ha cinco c l a s s e s , nomeada 
mente: 3111, 3112, 4111, 4121 e 5111. 0 r i s c o é. i n f e r i o r a 20%. 
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Os per igos de armazenamento de agua e de erosao do solo sao 
moderados para v io l en to s respect ivamer. te , durante os c i c l o s de plu 
v ios idade abaixo e acima da media, 0 maneio do s o l o , d a s margens, 
dos l e i tos e dos sulcos é i nd i spensave l . ^ s t a e uma zona p r i n c i p a l 
de cul tura dupla . 0 aumento de planfcas pode s e r moderado para a l t o 
com inputs baixos para moderados. I s t o represe:ata s faixa p r i n c i ­
pa l das cu l t u r a s de mandioca/coco, com produt iv idade duravel nos 
solos de tex tura l e v e . As cu l tu r a s de r a i s (os tuberculos) , t a l co 
mo a ba t a t a doce é sempre cpropr iada para so los de tëx tura l e v e . 
As p r i n c i p a i s c u l t u r a s des ta f a ixa , sao: mi lho, amendoim e legumi-
nosas am so lo s de t e z t u r a leve e railho e le&uminosas em so los de 
t e r t u r a pesada. A grande i n c e r t e z a em termos de i n i c i o das chuvas, 
torna es tas r eg ioes irapróprias para o c u l t i v o do a r roz (assira como 
os rendimentos estao demasiadamente dependentes do tempo do p l an ­
t io) . 

Nota: Os p r i n c i p a i s r i s c o s des ta sub-zona sao : 

i ) grupo de p l a n t i o 
i i ) seca (na zona 1 e parcialmente na zona 2) e 

i i i ) chuvas .-Cortes ocas ionais nas zonac 3 - .5 e parcialraente 
na zona 2 . A producao depende tarabéni da se leccao de e e r -
tas var iedades de c u l t i v o , pa r t i cu la rmente em areas com 
chuvas de Inverno s i g n i f i c a t i v a s ou com chuvas t a r d i a s 
de Verao. 

4 , 3 . 2 Xreas I n o e r t a s (Sub-zona 2) 

As c a r a c t e r i s t i c a s des ta sub-zona sao : 

• A sementeira .(de sentente) seca é a r r i s c a d a 

• 0 p l a n t i o mecanizado é mais d ispendioso. 

Contudo, e s t a s duas c a r a c t e r i s t i c a s podem s e r minimizada3 
se for f e i t a uma p l an i f i cacao cuidadosa da a l t u r a do p l a n t i o , di 
vidindo o perfodo nos c i c l o s de p luvios idade aciina e abaixo da 
média. l ïesta sub-zona, somente 3 sonas é que sao ap resen tadas , 
nomeadamente 1 - 3 . 
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Zona 1 : Ha 21 classes» 0 risco varia entre 30 e 90^o 

Classes 1227.1228 e 1229; 0 risco é superior a 60%, 
Os padroes de pluviosidade sao do tipo bl. Estas classes sao 
raais propicias para pastagens e/ou para padroes de cultivo 
simples» Sm solos de textura leve, podiam ser plantadas as 
culturas de feijao frade, leguminosas, raexoeira, rïcino e gi-
rassol ( como também o amendoim durante o ciclo de pluviosida 
de acima da média) e em solos de textura pesada as culturas 
de ( lüiarif fallowed Rabi) mapira ou feijao frade ( ou padroes 
de cultivo simples de mapira, feijao boer, algodao- girassol) . 
Com inputs baixos eaumento de plan tas é benéfico o maneio da 
terra nos declives das encostas« É preferivel a reciclagem do • 
escoamento de agiaa e é altamente eficaz para agricultura de re 
gadio. 

Classes 1225 e 1226 : Tal como nas classes acima mencio-
nadas, o risco é de cerca de 60 % mas os tipos de pluviosidade 
estao abaixo do tipo bil. As culturas e padroes de cultivo apro 
priados sao semelhantes ao das classes acima laencionadas, raas 
para estas sao mais produtivas as pastagens. 0 aumento de plan-
tas/inputs, e os maneios de terra/agua sao semelhantes ao das 
classes acima mencionadas. Contudo, os niveis de aptidao da man 
dioca e de outras arvores de cultura, sao francamente diferentes, 
Estas areas sao apropriadas para agricultura de regadio. 

Classes 1235 e 1237 : I2stas classes sao semelhantes as 
classes acima mencionadas com excepgao do risco que e inferior 
a 60/S mas superior a 50£. Devido a isto, o aumento de plantas 
e os inputs podem ser- baixos para moderados sob ciclos de plu­
viosidade abaixo e respectivamente acima da media. 

Durante o ciclo de pluviosidade acima da media e benéfi­
co o maneio da terra das margens dos leitos e dos sulcos e du­
rante 'o ciclo de pluviosidade abaixo da media e benéfico oma -
neio da terra nos declives das encostas. A reciclagem do escoa­
mento de agua também se deve fazer. 

Classes 1214» 1216. 1224 e 1242: Hestas classes, o risco 
é inferior a 10% mas superior a 50£. Contudo, o tipo de pluvio­
sidade segue-se ao tipo alll. Hestas classes, durante o ciclo 
de pluviosidade abaixo da média é possivel adoptar-se o padrao 
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de cultivo simples/intercalado e durante o ciclo de pluviosidade 
acima da raedia a culture i n t e r ca l a r . ."Durante o c ic lo de pluvios:L 
dade abaixo da média, era solos de textura leve , podeui ser segui-
das as culturas de nexoeira, fei jao fis.de, amendoim, r i c ino , g i -
r a s so l , e era solos de textura pesada, mapira, fei jao f rade, f e i ­
jao boer ou Eharif fallowed Rabi mapira ou fei jao nhemba. 

Durante o ciclo de pluviosidade acima da media, em solos 
de textura leve , podem ser praticadas ae culturas de amendoim,ti 
pos de milho miudo, gergelim, feijao nhemba, g i r a s s o l , e em ao -
los de textura pesada, podem se r praticadas as cul turas de fei jao 
f rade, rnapira, milho, feijao nhemba,* algodao, Kharif fallowed • 
Rabi e raapira. 0 baixo para inédio aumento de plantas e de inputs 
( excepto a classe 1214 onde os inputs podiam ser baixos para mo-
deradsmente baixos) , é benefico o maneio de te r ra das margens dos 
l e i t o s dos r ios ' e dos sulcos, assim conio a reciclagera do escoamen 
to de agua. As culturaa de mandioca/coco sao menos apropriadas pa, 
ra 2; a castanha'dé ca ju e menos apropriada para 1; a manga e 
apropriada para 1 e a irrigaQao é a l i bas tante adequp.. da. 

Classe 1244- ?al corao no grupo acima men ei on?, do, esta clajs 
se também segue o t ipo a l l l , raas o r i s co é in fe r io r a 30-45!'>• JXi-
rante o ciclo de pluviosidade abaixo e acima da média a cultura 
s imples/ intercalar e apropriada» 

Durante o c ic lo de pluviosidade da média, en solos de tex­
tura leve , podem se r plantadaa as cul turas de amendoim, r i c ino , 
g i r a s so l , fei jao boer, e em solos de textura pesada, as de milho, 
leguminosas, soja ou Kharif fallowed Rabi • 

Durante ö ciclo de pluviosidade acima da média, em solos 
de textura leve , podeia s e r prat icadas as culturas de amendoim, r i -
cino, giraasol j fei jao boer, e em solos de textura pesada, as cu l ­
turas de milho, leguminosas, fei jao boer e soja , com inputs baixos 
para moderados,baixo para a l t o aumento de p lantas ; e benefico o ma 
neio de ter ra das margens dos l e i t o s dos r ios e dos sulcos assim 
como o escoamento de agua» As cul turas de mandióca/coco sao menos 
apropriadas para o t ipo 2; a castanha de caju tarabém e menos apro­
priada para o t ipo2; a cultura da manga é apropriada para o t ipol 
e a agricul tura de regadio é bastante adequada. 

http://fis.de
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Classe 1213: 0 risco é superior a 70/5 com o tipo al, É 

uma zona apropx-iada para pastagens. Os padroes de cultivo sim 

pies e simples/intercalar durante os ciclos de pluviosidade ' 

abaixo e acima da média respectivamente podiam ser praticados. 

As culturas de mexoeira, feijao frade, em solos de textura le­

ve, e as de Kharif fallowed Rabi (rainy-season faiiowed) 

mapira ou feijao frade em solos de textura pesada. 

Durante os anos de pluviosidade abaixo da média, poder-

-se-ia plantar ervas para pastagens, Para o baixo e para o me­

dio aumento de plantas e inputs, é benéfico o maneio de terra 

dos declives das encostas e,a reciclagem do escoamento de agua. 

A agricultura de regadio é bastante apropriada. 

Classes 1215 e 1223: 0 risco é 60-75'/= com o tipo all. 

Os intervalos seccs , mas os humidos por sua vez, sao inferiores 

a 50'/$ do per£odo disponxvel de chuvas efectivas. A variabilida-

de no periodo disponxvel de chuvas efectivas é também baixa. Du 

rante o ciclo de pluviosidade abaixo da média e durante o ciclo 

de pluviosidade acima da média, podem ser praticados os padroes 

de cultivo simples e intercalares* As culturas de mexoeira, fei-

jao frade, milho miudo, gergelim, leguminosas podem ser planta-

das em solos de textura leve, e mapira, leguminosas ou Kharif 

fallowed Rabi (rainy-season fallowed) mapira ou feijao frade 

e feijao boer, em solos de textvira pesada, Durante os anos de 

pluviosidade abaixo da média, podem ser plantadas ervas para pas, 

tagens. Para baixo e medio aumento de plantas e baixos inputs, e 

benéfico o maneio do solo as margens dos leitos dos rios e dos 

sulcos, em solos de textura pesada/ em ciclos de pluviosidade 

abaixo da média; é benefica a reciclagem do escoam.ento de agua 

durante o ciclo de pluviosidade abaixo da média. A agricultura de 

regadio é bastante prop£cia no perxodo posterior.a estagao chuvo-

sa. 

Classes 1233 e 1236;0 risco é de 45-65& abaixo do tipo bil. 

Os intervalos humidos sao mais curtos do que os intervalos secos, 

sendo estes inferiores a 5 semanas. 0 padrao de ciiltivo simples/ 

/intercalar pode ser praticado durante o ciclo de pluviosidade 

abaixo da média e o padrao de cultivo intercalar durante o ciclo 

de pluviosidade acima da média,Em solos de textura. leve as cultu­

ras de amendoim, leguminosas, rxcino, girassol,feijao boer e em 
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solos de t ex tu ra pesada, as cu l t u r a s de mi lho, leguminosas, ma­
p i r a Kharif Pallowed Rabi (rainy-season fallowed post-rainy season erop of) 
f e i j ao frade e g i r a s s o l . 0 auraento de p l an t a s e de inputs é bai. 
xo para moderado, o nianeio do solo do l e i t o dos r i o s e dos s u l ­
cos é benéfico em so los de textura pesada/nos c i c l o s de p l u v i o -
sidade aciina da média,assira como o maneio da t e r r a dos decl ives 
das encostas era solo3 de tex tura l e v e / no e i c l o de pluviosidade 
abaixo da media e par t icu la rmente a reciclagem do escoamento de 
agua durante o c i c l o de pluviosidade abaixo da media, as c u l t u ­
ras de mandioca/coco sao adequadas para o t i po 1} a cu l tu ra da 
castaniia de caju é a l tamente adequada; a da manga é menos ade~. 
quada para o t i p o 2 e imprópria para a a g r i c u l t u r a de regadio . 

Classe 1238; 0 r i s c o é de 45-60% com o t i pö a ï l , Aqui 
tarobem os i n t e r v a l o s humidos sao i n f e r i o r e s aos i n t e r v a l o s s e -
cos e os pr imeiros i n f e r i o r e s a 5 semanas. Os padroes de c u l t i -
vo simples e i n t e r ca l ado podiam se r p r a t i c a d o s , durante os c i ­
clos de pluviosidade abaixo e acima da média. As c u l t u r a s de me 
x o e i r a , leguminosas, f e i j ao frade ou Kharif Fallowed Rabi, ïia-
p i r a ou f e i j a o frade durante o c i c l o de pluviosidade acima da 
media, era solos de tex tura pesada podiam se r p r a t i c a d a s ; o au­
raento de p lan tas e de inpu t s é baixo para medio; o maneio de 
t e r r a do3 l e i t o s dos r i o s e dos sulcos e a reciclagem do escoa-
mento de agua, sao benef icos , A i r r i g a g a o é mais adequada duran 
t e o per iodo p o s t e r i o r a estagao das chuvas. 

Classes 1243 e 1241?: Hestas c l a s s e s , os i n t e r v a l o s humi-
doa sao também super iores aos i n t e r v a l o s s e c o s , mas os humidos 
sao i n f e r i o r e s a 5 semanas, 0 r i sco é de 30-45/a com o t i po a l l . 
Os padroes de c u l t i v o simples e i n t e r c a l a d o s durante o c i c l o de 
p luvios idade abaixo e acima da média, respect ivamente . Durante 
o c i c l o de p luv ios idade abaixo da media, em so los de t ex tu ra Ije 
v e , as cu l t u r a s de mexoeiia, f e i j ao frade e em so los de t ex tu ra 
pesada» as c u l t u r a s de mapixa, leguminosas, mexoeira, f e i j ao 
frade ou Kharif Fallowed Rabi (rainy-season fallowed) 
mapira ou fe i j ao frade e durante o c i c l o de p luvios idade acima 
da média, em solos de t ex tu ra l e v e , as cu l tu ras de amendoim, me 
x o e i r a , t i pos de milho miudo, gerge l im, g i r a s s o l e em solos de 
t ex tu ra pesada, as cu l t u r a s de mapira , mexoeira, leguminosas ou 
Kharif Fallowed Rabi (rainy-season fallowed) mapira ou f e i -
jao frade podem s e r p l a n t a d a s , Os óu t ros fac tores de maneio sao 
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semelhantes aos da classe 1238» 

Classe 1241? I s t o acontece cora o grupo acima mencionado, a 
excepgao das chuvas de Inverao que sao poss ive i s nes ta classe» 0 
r i s c o é de 45-60$-$. A cu l tu ra i n t e r c a l a r e o padrao de cu l t i vo i n -
t e r c a l a r / d u p l o durante os c i c l o s de pluviosidade abaixo e acima 
da media, respectivamente podem s e r p r a t i c a d a s . Durante o c i c l o 
de pluvios idade abaixo da média, em solos de t e x t u r a l e v e , as cul­
turas de amendofm, leguminosas, r f c i n o , g i r a s s o l , e em so los de 
tex tura l e v e , leguminosas, f e i j ao boer , so ja ou Kharif Pallowed 
Rabi (rainy-season faiiowed) ~ mapira. As p r a t i c a s de ma-

neio sao semelhantes para as c l a s ses 1233 e 1236. 

Zona 2: Nesta zona ha c inco c l a s s e s , nomeadamente: 2213» 
2233, 2234, 2242 e 2251. A excepsao da c l a s se 2213 ha ou t ra s que 
es tao sobre o t i p o a l l , com chuvas de Inverno i n s i £ n i f i c a n t e s , e n 
quanto que a c lasse 2213 e s t a sob o t i po IV com s i g n i ü c a t i v a s 
chuvas de Inverno. 0 r i sco é i n f e r i o r a 45$. 0 r i s c o decresce de 
4-5% para menos de 15^ na ordem das c l a s ses 2213» 2234» 2242 e 
2251. Também na raesma ordem, a se^uranca do cu l t i vo aumenta. 

Olasse 2213? Os i n t e r v a l o s huraidos sao i n f e r i o r e s aos i n ­
t e r v a l os secos sendo os humidos cerca de 5 seLianas. 0 r i s c o e 30 
-45/' ' . -"5u.ra.its o c i c l o de p luvios idade abaixo da media, o pi:;drao 
de cu l t i vo i n t e r c a l a r pode s e r p r a t i c a a o durante o c i c l o de p l u ­
vios idade aciua da média, assira como o padrao de c u l t i v o i n t e r c a 
l a r / d u p l o . Durante o c i c l o de pluviosidade. acima da media, em s£ 
los de t ex tu ra l e v e , as cu l t u r a s de amendoxm, leguminosas e soja 
e em so los de t ex tu ra pesada, podem se r p r a t i c adas as cu l tu ras 
de r i i lhö , lesuminosas e soja durante o c i c lo de pluvios idade :?.ci 
ma da média, assim como em so los de textura leve podem s e r prati_ 
cndas as cu l tu ras de nrüLho, eraendoim, lejruminosas, soja e em s o ­
los de textura pesada, as c u l t u r a s de milho, s o j a , leguminosas e 
agafraö» 0 aumento de p lan tas é medio para a l t o , os inputs sao 
baixos para a l t o s ; o maneio de t e r r a dos l e i t o s dos r i o s e dos 
su lcos é benef ico . As c u l t u r a s de mandioca/coco sao al tamente 
adequadas com o t i po 2 , que tanbém e apropriado para castanha de 
ca ju . 

Classe 2233? Os i n t e r v a l o s hiimidos sao supe r io re s aos i n ­
t e r v a l os secos mas, os humidos, tem una iTurac-ao i u r e r i o r a 5 s e -

http://-%225u.ra.its
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m&ïias. O r i s c o é de 18%. Os padroes de c u l t i v o s i m p l e s / i n t e r c a l a r 
e i n t e r c a l a r / d u p l o podiani s e r p r a t i c a d o s , respectivaiaente duran-

t e os c i c los de pluri-osidc.de abwixo e. e cis», da media, Durante o 
ei cl o de pluviöBidade absiixo da media, ei-i solos de tex tura leve» 
es cultv-.ras de amendqim, n a p i r a , mexoeira, fe i j ao fre.de, t ipos de 
milho iiiiudo, se rce l im e en solos de t ex tu ra pesada, as cu l tu ras -
de mapira, l egun inosas , fei^jao boer , niexoeira e durante o c i c l o 
de p luvios idade acima da média, aai solos de tex tura - leve, as c u l ­
turas de amendoim, mapira , jfeijao boer , naxanim, t ipos de milho 
miudo, gergelim e em so los de t ex tu ra pesada, as c u l t u r a s de 
milho, mapira, lesuminosas , f e i j ao "boer, a lgodao, Kenaf '.] p o d i -
am se r p r a t i c a d a s . Sao a l tarnente adequadas para a g r i c u l t u r a de re 
gaai o dursiite o perxodo pos t -chuvas . 

Classe 2234; Os i n t e r v a l o s huraidos sao s i iper iores aos i n ­
t e r v a l o s secos , sendo 03 huraidos super iores a 5 semanas, havendo 
a poss ib i l i dade de r i s c o de armazenamento de agua. As culturas/pa_ 
droes de cu l t i vo sao mais ou menos seaelhantes para a c l a s se 2233 
havendo poucas excepgoes, nomeadamente a niexoeira que e menos adje 
quada; durante o c i c l o de p luv ios idade acima da média, em solos 
de t ex tu ra pesada, o a r roz pode s e r p ra t i cado como segunda c u l t u ­
r a , em anps de chuvas precoces ; o aumento das p lan tas pode s e r me 
dio para a l t o . 

Cla3Se 2242: O mesmo como para a c l a s se 2233. com poucas ex 
cepcoes; par t icu la rmente durante o c i c l o de p luvios idade acima da 
media a cu l tu ra de mapira e menos adequada e Xenaf e mais 
ef icaz do que a c u l t u r a de~algodao, e com chuvas t a r d i a s podem s e r 
plantadas as c u l t u r a s de v e g e t a i s , b a t a t a s , tabaco e p i r i - p i r i , e m 
solos de t ex tu ra pesada. 

Classe 2251i ïïesta c l a s s e , os i n t e rva los huraidos sao supe-
r i o r e s aos i n t e r v a l o s s e c o s , sendo os humldos supe r io re s a 5 senia 
nas com uma c e v . muito baixa do per iodo de chuvas e fec t ivas ( i n f e 
r i o r a 45/0 • ° r i s c o é i n f e r i o r a 10$$» ïïsta area é mais propensa 
a per igo de armazenamento de agua e de erosao de s o l o ; o maneio 
das amplas margens do l e i t o dos r i o s é muito importante para s e 
melhorar a produtividade» 0 padrao de cu l t i vo s i m p l e s / i n t e r c a l a r 
e i n t e r c a l a r / d u p l o durante os c i c l o s de p luvios idade abaixo e acji 
ma da média, em solos de tex tura l e v e , as cu l t u r a s de map i r a , f ei, 
jao boer , t ipos de milho miudo, gergel im, mexoeira, leguminosas, 
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amendoim e era so los de tex tura pesada, as cu l tu ra s de mapira, f e i -
jao boer , Kenaf» leguminosas, algodao (e com 
chuvas t a r d i a s , p i r i - p i r i , b a t a t a , tabaco) e durante o c i c l o de 
p luvios idade acirna da média, em so lo s de t ex tu ra l e v e , as cu l t u r a s 
ü e naxanim, coen t ro s , l i nhaga , t r i g o , mapira, amendoim, f e i j ao 
boer , leguminosas s era solos de t ex tu ra pesada, as cu l tu ra s de 
milho, a r roz (com ciiuvas precoces boas) , grao de b i c o , t r i g o , l e ­
guminosas, fe i jao boer , a lgodao, Kenaf 
podern s e r p l an t adas , 

Zona 3? ïlesta zona existem duas c l a s s e s , nomeadamente: 3233 
e 3232. A p r i n e i r a e s t a sob o t ipo b l l l e a u l t ima es t a sob o t ipo 
b i l de padrao de pluviosidade» 0 r i s co e i n f e r i o r a 15'T̂ » Ainda que 
os i n t e rva los humidos sejam' supe r io re s eos i n t e r v a l o s secos , e os 
humidos sejam super iores a 5 semanas, os i n t e r v a l o s secos sao por 
sua ves super io res a 5 seiaanas, 

Classe 3233: 0 padrao de c u l t i v o i n t e r c a l a r / d u p l o podia s e r 
p r a t i c a d o , durante os c i c los de pluvios idade abaixö e acirna da me­
d i a , respec t ivamente . Durante o c i c l o de p luv ios idade abaixo da 
média, em solos de tex tura l e v e , podem serp lan tadas as cu l tu ras de 
milho, amendoim e leguminosas e em solos de t ex tu ra pesada, as cul 
tu ras de mi lho, s o j a , grao de b i c o , t r i g o e cevada. Durante o c i ­
c lo de p luvios idade acirna da media, em solos de t ex tu ra l e v e , as 
c u l t u r a s de amendoim, t r i g o , leguminosas, l i n h a c a , coentros e em. 
so los de t ex tu ra pesada, as cu l t u r a s de leguminosas, grao de bico 
e cevada, podem s e r p l an t adas . 0 aumento de p l a n t a s ' e de inptits e 
medio para a l t o ; o raaneio do solo das amplas margens dos r i o s e 
dos sulcos é benéf ico , A a g r i c u l t u r a de regadio é al tamente a p r o -
pr iada durante a estagao post-chuvosa» As temperaturas podem nao 
se r e f i ca ses para as cu l tu ra s de coco e de cas tanha de ca ju , mas 
sao marginalmente adequadas para a cu l tu ra da manga, 

4.3»3 .^reas eer t a s (Sub-zona 3) 

0 perigo de plantio e baixo, com planificagao cuidadosa, a 

senenteira seca podia ser bem sucedida e o plantio mecanizado se-

ria possivel. Nes'ta sub-zona, so existe uma zona» Aqui, o risco e 

de 60-75^. ' 
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Zona 1: ITesta zona , e s t a o p r e s e n t e s t r e s c l a s s e s , nomeada-
raeiïte: 13139 1341 e 1342. A p r i m e i r a das duas e s t a sob (o t i p o 
a l l ) enquanto que a u l t i i a a e s t a sob o t i p o a ï l l dos pad roes de 
p l u v i o s i d a a e . Os i n t e r v a l o s humidos sao s u p e r i o r e s a o s i n t e r v a l o s 
secos sendo os huniidos p o r sua vez i n f e r i o r e s a 5 seraanas. 

C l a s s e s 1313 e 1341? 0 padrao de cral t ivo s i m p l e s e i n t e r e a . 
l a r podia:-! s e r p r a t i c a d o s d u r a n t e os c i c l o s de p l u v i o s i d a a e a b a i ­
xo e acima da med ia , r e s p e c t i v a m e i r t e . 2EI s o l o s de t e x t u r a l e v e , a s 
c u l t u r a s p a r a p a s t a g e n s , m e x o e i r a , f e i j a o f r a d e , podera s e r p lan ta , 
d a s . 0 aumento de p l a n t a s e os i n p u t s é b a i x o ; o maneio do s o l o 
dos d e c l i v e s das e n c o s t a s e r e c i c l a g e m do escoamento de agua s a o 
b e n e f i c o s , 3 s t e s s o l o s sao rauito a p r o p r i a d o s p a r a a a g r i c u l t u r a . 
de r e g a d i o . 

C l a s s e 1342: Os padroes de c u l t i v o s imp le s e i n i e r c a l a r 
podiam s e r p r a t i c a d o s r e s p e c t i v a n e n t e d u r a n t e os c i c l o s de p l u v i o 
s i d a d e aba ixo e ac ima da med ia , d u r a n t e o c i c l o de p l u v i o s i d a d e 
aba ixo da média , en s o l o s de t e x t u r a l e v e , a s c u l t u r a s de m a p i r a , 
f e i j a o f r a d e , m e x o e i r a , f e i j a o boe r e g i r a s s o l , eia s o l o s de t e x t u 
re. l e v e , a s c u l t u r a s de m i l h o , . l e g u m i n o s a s , g i r a s s o l , f e i j a o b o e r , 
s o j a e a l g o d a o , podera s e r p l a n t a d a s . 

Baixo p a r a medio aumento de p l a n t a s ; b a i x o s i n p u t s ; o ina-
n e i o do s o l o n a s amplas margens dos l e i t o s dos r i o s e dos s u l c o s 
em s o l o s de t e x t u r a pesada e de s o l o nos d e c l i v e s das e n c o s t a s , 
ein s o l o s de t e x t u r a l e v e sao b e n e f i c o s . Ê a l ta : r :ente adequada p a ­
r a a a g r i c u l t u r a de r e g a d i o , sendo menos a p r o p r i a d a no t i p o 2 p,a 
r a a c u l t u r a de mandioca . 

5 . OS PADROES DE RISCO 

5»1 0 r i s c o a s s o c i a d o a e s t a b i l i d a d e do i n i c i o das chuvas 

e f e c t i v a s 

A zona s u l de L'iogambique, a p r e s e n t a d o i s p a d r o e s de p l u ­
v i o s i d a d e d i s t i n t o s , noraeadaraente: 

i ) a r e a s com chuvas (de Inverno) s u f i c i e n t e s e 
i i ) a r e a s com chuvas i n s u f i c i e n t e s p a r a c u l t i v o 

0 p e r i o d o s e c o , e n t r e a s chuvas de Verao e de Inve rno e 
c u r t o e a r e g u l a r i d a d e das chuvas de I n v e r n o , é mals b a i x a do 
que a s chuvas p r i n c i p a i s de Vérao . Todos e s t e s f a c t o r e s tem um 
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papel importante na produt ividade da c u l t u r a . As a reas com chuvas 
de Inverno su f i c i en t e s na.zona s u l e centro da fa ixa c o s t e i r a 
apresentam probabi l idade .de ocorrência de pluviosidade mais baixa» 
-"stas areas carac te r i sam-se também pelas a l t a s va r i agoes , t an to em 
termos do i n i c i o como do firn do periodo e fec t ivo de chuvas* Devido 
a i s t o , os a g r i c u l t o r e s plantam as suas cu l tu rac t r a d i c i o n a i s em 
da tas d i f e r e n t e s , a p a r t i r de Agosto. Hes t e s i s t ema , a cu l tu ra 
cresce de um. modo p r imar io , em so los de t ex tu ra l e v e ; os rendimen-
tos sao ba ixos , quando os recursos n a t u r a i s nao sao u t i l i z a d o s de 
uma forma c o r r e c t a , pa r t i cu l a rmen te a p luv ios idade . 

Gontudo, v e r i f i c o u - s e no Apêndice I I que var iagoes a l t a s no 
i n i c i o das chuvas, dependem dos c i c l o s de p luv ios idade . I s t o e , du 
r an t e o ei cl o de p luvios idade acima da media, as chuvas comegara 
mais cedo, do que na média*'Contudo, dividindo o periodo nos c i c l o s 
de p luvios idade p r e v i s t o s , acina e abaixo da média, a. v a r i a b i l i d a -
de do i n i c i o das chuvas poderia s e r sii"i>stancialmente redus ida . 
Alem d i s t o , os r e su l ts. dos da, ? i g . 5 riao saportam a p r a t i c a tradici ja 
na l ' de p l a n t i o dosde Agosto. Gontudo, para se melborar a p r o d u t i ­
vidade ou o n ive l da uiesma, p o r u n i d a d e a r e a , o tempo mais adequa-
do para p l a n t i o é como se expl icou no grupo 3.3.1» onde o £rau c r i 
t i co de crescime.nto da c u l t u r a , coincide com o per iodo de chuvas 
s u f i c i e n t e s . ~ ;sta p r a t i c a c on t r i l ai i tambéra para se ob te r uma se^un 
da -cul tura. Com es t a s l i rni tagoes espec i f icas . onde o i n i c i o das chu 
vas e muito v a r i a v e l , i">oderiam. s e r p ra t i cadas datas d i f e r e n t e s de 
p l a n t i o , nas com e s t a p r a t i c a nao s e r i a poss ive l o p l a n t i o de uraa 
se^unda c u l t u r e em Abr i l / I l a io . I s t o por sua vez def ine o n ive l de 
produgao mais apropr iado . 0 tempo de p l a n t i o mais apropr iado , a\i~ 
menta o n ive l de r i s c o 

5.2 0 r i s c o aasociado ao -excesso de ar.ua 

As ponas do nor t e e do su l de IJogambique, sofrem a p o s s i b i -
l i d a d e de excesso de a;-;ua duraiite o c i c l o de crescimento da c u l t u ­
ra (I?i£.7) • 7,m tiolos de tex tura pesada,, i s t o pode o r i g i n a r pe r i^o 
de armaz examen t o de 'cV-e.. 0 outro per i^o importante associ&do a es, 
t e fenómeno é e. erosao do s o l o . 0 primeiro a fec ta di ree tarnen t e a 
produgao, enquanto que o ul t imo a fec ta indi rec tamente a pro du ga o 
nuif. c i c l o lonco , reduaindo a f e r t i l i d a d e e a pr-rte supe r io r do s o ­
l o . A Kona centr?.! e do s u l Ö.B. fa ixa c o s t e i r a e a zona s u l , a p r e ­
sentam a p o s s i b i l i d a d e de excesso de a^ua. Gontudo, a ocorrência 
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de ' longos per iodes secos dentro do periodo d isponive l de chuvas 
e f ec t ivas (Fig.8) actxiara indireetarnente com o p rob 1 erna do ex -
cesso de agua. Por conseguin te , pode haver urn pequeno r i s c o de 
araasenaner-to de a£ua e de erosao do s o l o . Contudo, i s t o pode 
se r minimizado a t r aves de p r a t i c a s adequadas de maneio de t e r r a , 
3 s t e t i p o ' d e sisteroa é f e i t o em ICRISAT, I n d i a , nas arapias mar-
gens dos l e i t o s e nos s u l c o s . Ss t a p r a t i c a nao acaba com os p r o -
"blemas de excesso de agua, pois o t ipo de maneio suger ido funci^ 
na sob condigoes l imi t adas de excesso de agua. Contudo, v i u - s e 
no Apendice I I , que em algans anos sao poss rve i s s i tuagoes (ex -
cepcionais) de excesso de agua. 

As a reas i n t e r i o r e s do centro do Pa is recebem tarnbem chu­
vas a l tas de 100 rara/ por sernana ou mais. I s t o pode o r i g i n a r -os 
t a i s problemas de arraazenainento de agua, conservando a agua " i n -
- s i t u " a t ravés de alguns niecauismos que reduzera o escoamento de 
agua, contr ibuindo para o melhor-uiento de p rodu t iv idade . Urn desses 
mecanismos é o ma:ieio de t e r r a , nos decl ives das encos tas . 

0 outro aspec t o importante que di2 r è s p e i t o directamente 
ao excesso de agua, e a escolha de cu l t u r a s ap rop r i adas . Havendo 
uma escolha adequada de c u l t u r a s , sob d i f e ren te s n i v e i s de exce£ 
so de agua, o r i s c o de perigo pode auraentar na producjao da c u l t u 
r a . I s t o é , em condicjoes excessivamente humidas, a cu l tu ra do 
milho e mais adequada do que a c u l t u r a de mexoeira ou v i c e - v e r s a . 
fis te factoi ' , r e l a c i o n a - s e mais com o aspect o agronomico do que 
com o aspecto b io log ico da c u l t u r a . 

5.3 0 r i s c o associado as secas 

0 estudo da a r e a , apresen ta em ge ra l um r i s c o a l t o , devido 
a s eca , excepto em al^umas a reas do n o r t e e fa ixa c o s t e i r a (Fig»10) « 
3s t e r i s c o é o s i s t erna. de a g r i c u l t u r a e s p e c i f i c o . Por exemplo, em 
condigoes raais s eca s , a cu l tu ra do milho em vez da c u l t u r a de mexo­
e i r a , aumenta o r i s c o . I s t o nao é devido as l imi t aboes b io log i ca s 
mas sim as l imi t agoes agronómicas. Seguindo melhores p r a t i c a s de 
maneio, o r i s c o poder ia s e r reduzido . 0 r i s c o v;ode s e r mais a l t o 
para solos com baixa AV7C e mais baixo para so los com a l t a AY/C, se 
comparados ao v a l o r c i t ado na F l£ .10 . l a t o é , os va lo res apresen-
tados na P i g . 1 0 , apresentam va lo res médios da s i tuagao da r eg i ao . 
3Jo Apendice I I , tambsin se ve r i f i cou que o r i s c o e mais baixo e raais 
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a l t o durante os c i c l o s de pluvios idade acima e a b a i x o da média, 
respect ivamente , por e s t a s r azoes , os sisteraas de a g r i c u l t u r a d± 
ferem de acordo com o t ipo de solo e c i c l o de p luv ios idade , 

5.4 Sugestoes para a redupao de r i s c o 

''•' I r ^ ^ s c a o : LIais de 652> da area e p róp r i a pp.ra a a g r i c u l 
tu ra de re^adio ( JP ig . l l ) . Sn g e r a l , a maior p a r t e des ta 
area apresenta um r i s co super ior a 50% para a g r i c u l t u r a 
de sequeiro» 

2» J-larx di o ca/C o co: 3 s t a s cu l t u r a s adaptam-se meihor a r e - . 
Sioes que ree eb ara chuvas de Inverao s u f i c i e n t e s ou que 
tenham per iodos niais lon^os de chuvas de Verao. 
Bstas cu l t u r a s protegem o solo durante loncos pe r iodos , 
re du sein o per i^o de erosao do solo e u t i l i s a m meihor a 
p luvios idade ao loago do ano, 

3. Pas tagens; 0 meihor sistema de produoao para a reas com 
pluviosidade do t i po b i l e marginalmente do t i p o b l e 
b l l l com r i s c o supe r io r a 50%, é o s is tema de. pas tagens / 
/produgao animal . -^ste sistema nao só reduz o r i s co mas 
'tambein pro tégé o so lo da erosao. Oontudo, a escoiha de 
t a l s i s tema, depende da necessidade e/ou condigoes soc i£ 
-económicas. 

4» Associafloes de c u l t u r a s / s i s t e m a s de padrao de c u l t i v o : 
A escoiha de cu l tu ras /padroes de c u l t i v o , e c r i t i c a pa­
ra melhorar os readimentos» Por exemplo: As associa§oes 
vul&ares sao o milbo iaais o amendolm; raeqmo eis sim, f i -

. cou bem e x p l i c i t o que es te nao é um bom sistema era t e r ­
mos de competigSo t e a£ua mas, em termos de van tas em de 
rendinento e mesno com es t a s l i m i t a b o e s , os a g r i c u l t o r e s 
as sim coao os inves t igauores seguaiu e s t a associagao* Do 
mesmo modo, nas areas cen t r a i s do i n t e r i o r onde a t e r r a 
é mais apropr i sda para cu l tu ra s como iaexoeira e ma^ira, 
variedadew de c u l t u r a s que aupcrtam n s eca , sao t ra&icio 
na'Lmente plantadaa com o milho que e mais, susceptxvel a 
seca , ou s e j a , a importancia da redugao do rendimento 
por unidade , é maior para o milho do que para as "outras 
duas cuJLturas. 0 po tenc ia l ' èo rendimento da mapira e al. 
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to. ou mesmo super io r ao do milho. 

£ coraum d i z e r - s e que i s s o acontece devido a exis ter ic ia de 
passa ros . I s t o neces s i t a de s e r mais aprofundadó, porque as a r eas 
nos s r redores estao ainda a s e r cu l t ivadas com laapira e a exoe i r a . 

ITuin ponto de v i s t a c l i m a t i c o , as cu l t u r a s de aciendoim/fei-
j ao /boer ou amendoim/ncino sao supe r io re s as de ainendoira/milho 
ov. anendoxrn/map.ira; a cu l tu ra de t i p o s de milho miudo/gergelim é 
super ior a de mexoeira/gergelim ou a de mapira/gergelim ou mi lho / 
/ge rge l im. Todas es tas observagoes sao. ."baseadas em exper iências 
de campode va r io s aiios f e i t a s por a g r i c u l t o r e s e i n v e s t i g a d o r e s . 
5m a reas com urn firn de epoca de chuvas a l t o as c u l t u r a s i i i tercala , 
r e s , s i - p i e s e duplas sao ap rop r i adas . Analoganente, sm a reas com 
urn fim de epoca de chuvas. a l t o ou e s t a-vel, é p r e f e r i v e l plantarem 
- s e cu l tu ras duplas eaquanto que num firn de epoca de chuvas c u r -
t a s e regii lar deve-se p l a n t a r uma cu l tu r a s imples . 

6 . SUIÏIRIC 3 CCÜCLUSC3S 

3 s t e estudo pre tende c a r a c t e r i z a r o r i sco associado a 
a j r i cu l tu ra de seque i ro . Para i s t o propoe-se i d e n t i f i c a r t r e s t i 
pos de r i s c o , nomeadanente: 

i ) Hisco associado a v a r i a b i l i d a d e do i n i c i o das chu--
vas e f ec t ivas ou chuvas de sexnenteira; 

i i ) Risco associado ao excesso de agua ou ao armaKena-
meiito de agua; 

i i i ) Risco associado as secas 

Todos e s t e s f ac to re s podem s e r minimisados por iden t i . 
f icacao cor rec ta do s i sterns, de a, . , r icul tura assim coino pe la depen 
dência do sistema de a g r i c u l t u r a . 

Os padroes de p luv ios idade niostram cons iderave is dife_ 
rencjas. DVLCZ des tas d i ferengas saoï a duragao das chuvas de Ve -
rao e a su f i c i enc i a das chuvas de Inverno . 12stas c a r a c t e r i s t i c a s 
tan urn pap e l importante na i d e n t i f i c a $ a o dos s is temas de a g r i c u l 
t u r a . Zm g e r a l , d.-rante a p r i n c i p a l estagao chuvosa de Verao a 
energia nao Ximita a produt iv idade da c u l t u r a (excepto era sonas 
r e c t a s ; contudo, a q u i , i den t i f i cando cu l tu r a s e t i p o s adequados, 
es te e f e i to pode s e r r edua ido ) , por conseguinte , os p r i n c i p a i s 
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i a c to r ea que controiam a produgao nes t a s areas sao os padroes de 
p luv ios idade . 

A a rea em estudo apresenta uma variagao a l t a , an. termos , 
t an to do i n i c i o como do firn da época de chuvas, e f e c t i v a s . I s t o 
e em g e r a l o r i s c o associado ao p l a n t i o , fac com que o per igo 
do p la i i t io se j a a l t o . Contudo, i s t o pode diminuir se se iden t ix i . 
car o tempo propr io para o p l a n t i o , se e s t e mostra uma dependen-
c ia a l t a nos c i c i o s dé p luv ios idade , por exemplo , . in ic io e fec t ivo 
das chuvas precoces durante os c i c i o s dos anos de pluviosidade 
aciraa da media e mais t a rde durante os c i c io s dos anos de p l u v i o ­
s idade abaixo da média. 

Os pe r i^os de excesso de a^ua sao a l t o s nas acnas nor te e 
su l de JJogambique e ao longo da fa ixa c o s t e i r a . : ;£tes pode?-', s e r 
redus iucs pe la ut . i l i sagao adequada do aaneio de t e r r a das amplas 
narjeris dos l e i tos (dos r ios) e dos s u l c o s . 

Os r i s e o s ori^iuados pe las secas sao inuito :.\ltos para e. 
n a i o r i a da a r e a , e:i: p a r t i c u l a r nas son&s i n t e r i o r e s do centro e 
do s u l . 0 r i s c o 'pode sar i'dni;:aiiado pelo r.ianeio adequauOo A maio 
r i a da.3 areas sol") condigoes de r i s c o e levadas , sao a l t a e climati_ 
camente e f icazes para a a .^r icul tura de r e^ad io . ?Tas areas com chu 
v.?.£ ue '7 e ra o Ion—as e r i sco elevado ( s u p e r i o r a '50,'S) sao na i s 
aproprxadas para past i \ jens/animal n a i s baseadas. nos siste;KU; de 
produgao do que nos r.is'tenas de produgao de c u l t u r a . 0 s i s t ena de 
pas ta^ e as na o so redus o r i s c o coino também prote^e o solo da e r o -
sao . Analosamente, sob chuvas de Verao lon^as e com auf io ien tes 
chuvas de Tnverno a cu l tu ra de mandioca/coco baseada no sistejTE 
de c u l t i v o na o so •reduz o r i s c o o.orio • também p ro t e^e o solo da 
erosao nos s c lo s de t èx tu ra l a v e . 0 r i s co mostra-se a l tanente . a s ­
sociado aos c i c i o s de p luv ios idade . Por c ons e^ u i rit e , o s i s t ena 
de a ^ r i c u l t u r a mais apropriado po.ra padroes de cu l t i vo deviam se r 
estimulad'os. 

Os s is te ;aas de G£;ricultura s u ^ e r i d o s , com r i s c o s miniaos , 
tambem sao apresentados ju itreiiente com as areas que sao ap rop r i a -
da.-: para mandioea e para a l^uaas c u l t u r a s de a r v o r e s . ---'r.:tes resul, 
tados fomecem u: ia 'base para planearnento reg iona l e ass is tem un 
pro^raraa de melooramento de c u l t u r a , cai^cteriz.ando os r i s c o s . 
•Também fomece o inveu ta r io a ^ r o c l i n a t i c o bas ico de c e r t a s c a r a c -
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ter£st:ï.cas dos clii'iias l o c a i s , que s£o neces sa r i a s pars o p lanea -
ÏI ent o l o c a l . 

AG.I&PBCIKCGSrgQS 
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