THE USE AND AGRONOMIC EFFECTIVENESS OF KRAAL
MANURES IN THE TRANSKEI REGION OF THE
EASTERN CAPE, SOUTH AFRICA

BY

A dissertation submitted T fulfillment of the requirements
for the degree of(MVYSES m;sg;npﬁpt@m“e (Soil Science) in
the Faculty of Agriesitural and Envitonmental Sciences of the
University of Fort Hare, Alice.

Promoter: Prof. P.N.S. Mnkeni

Co-Promoter: Prof. W. van Averbeke

April 2001












ACKNOWLEUGEMENTS

First and foremost my humblest thanks go to the Almighty God, not only for granting me
strength to complete this task but also for His divine love and protection that has brought
me to this stage of my education.

I am very grateful to Professors P. N. S. Mnkeni and W. van Averbeke, my supervisor
and co- supervisor respectively whose constructive comments, corrections, keen
supervision and diligent guidance helped me to complete the study and produce this
thesis. Their interest in my subject of research has been a constant source of motivation
and encouragement.

My sincere thanks are due to Mr. O. T. Mandiringana for the time and energy he spent on
guiding me on how to go through different procedures in analyzing manure, plant and

soil samples. I also thank Dr P.C. stions in preparation of Tables for
survey results and for a day he spen npling at Qunu in Umtata.

hanks are also due to my colle: tudents Messrs B.M. Makhabane,
M.M. Sotana and Sam Boltina fo1 « farmer survey, without them this
part of my study would never be c: » grateful to Mr A. Agbadzi for the

help he offered me with statistical analy"Qjiiiiii¥st part of farmer survey.

Gratitude is also expresstd i1 ¥i@183 opn@iurfition chlefiq headmen and sub-headmen,

community based development staygture f?@xg?ﬂgﬁ ignal Rural Councilors (TRC’s)
from Elliotdale, Umtata and Mc{?nt Fletcier study areg??hat willingly shared personal

perceptions and farming experiences.

Thanks are also due to all staff members of the Department of Agriculture and Land
Affairs, especially Dr S.W.V. Nombekela, Mr L.L. Ngada, and Messrs Z. Madyibi,
Magudu, Langa, Bertie Ras and his staff, H. Ntsabo, Ms P. Sewanyana and her staff, who
assisted and supported the study.

Thanks are also due to Mr Welcome Ngxekana and his family for allowing us to conduct
trials using his field and for their assistance in taking care of experimental plots. Messrs
Ngxekana, Ludidi, and Ms Jojo are thanked for their contributions in farmers’ field day.

Gratitude is expressed to all staff members of the ARDRI, Agricultural Faculty and the
Dept. of Agronomy for their generous assistance during the course of the study.

Thanks are also due to all my cousins and friends, for their moral support. A special word
of thanks goes to the following people and families for their parental care, support,
motivation and encouragement. These are: Mr W. Z. Lusu, Mrs Nyameka Lusu and
family, Mrs D. Yekela, Mr M. Yekela, Mrs Nontsikelelo van Averbeke, the late Mrs 1.
Maqungo, Ms Nonceba Maqungo, Mr Michael Mkile, Mrs Hilda Mkile, Ms Nontsindiso
Mkile, my late grandmother Elda Mkile and many other family members, Chief M. M.





























































































2.3. Soils of the Eastern Cape

2.3.1. Soil Classification/groupings

In the Eastern Cape soil water availability is a key factor to plant growth (Van
Averbeke, Scogings, Bally and Van Averbeke, 2000). The soils of this province have
aridic to ustic moisture regimes (Van Averbeke et al, 2000b cites Soil Survey Staff,
1975). These two water regimes are separated by the 600 mm mean annual rainfall
isohyet. In the north west of the province, where mean annual rainfall is less than 400
mm, soils are usually poorly developed and calcareous because of lack of leaching. In

the central part of the Eastern Cane where mean annual rainfall ranges from 400 to 600

mm, the soils have generally a t lime may still be present in the sub-
soil (Van Averbeke et al., 2C soils (abrupt increase in clay content
from surface horizon to sub- slex soils (gradual increase i clay in
clay content from surface h are common. Where mean rainfall

exceeds 600 mm per annum, esPUEJ#: the coast and in the east, soil acidity

commny occurs. fyi} BT BEFGCTREn shalow ot depi
phosphorus deficiency, %d&?ﬂ%‘w 2 ¢ %97b AR, acidity in the east are the main
factors that limit the potential of Eastern Cape soils (Van Averbeke et al., 2000b).

The following soil forms are all found in the Eastern Cape:

(a) Smectite- rich black clays for example, Mayo soil form (Soil Classification
Working Group, 1991) (Mollisols according to the USDA system of
classification)

(b) Highly-weathered red and yellow-brown clays for example, Hutton, Clovelly,
Avalon soil forms (Soil Classification Working Group, 1991) (Ozxisols and
Ultisols according to the USDA system of classification).

(c) Strongly-structured clays for example, Shortlands form (Soil Classification
Working Group, 1991) (Alfisols according to the USDA system of
classification).

(@ The soil forms common to Eastern Cape (and South African) wetlands are
Katspruit and Sterkspruit soil forms (Soil Classification Working Group, 1991)
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(e)

®

(Gleyos: and Ochric Solonetz, respectively according to the FAO system of
classification).

The soil forms predominantly occuring in the Eastern Cape (and South
African) non-wetlands and are also found in temporary wetlands are
Kroonstad, Westleigh and Longlands (Soil Classification Working Group,
1991) (Ochric lanosols, Plinthic Gleyosols, Plinthic Acrisols, respectively
FAO Correlation).

Oakleaf (Soil Classification Working Group, 1991) (Cambisols FAO
Correlation), these are deep and well drained soil forms which in most cases are

on the river banks and sometimes on highlands. These are the best soils for crop

production.

The above listed soil { h in the former Transkei and Ciskeli,
and former East Cape. gion, most of the soils derived from
Ecca and Beaufort se for example Valsrivier, Kroonstad,

Sterkspruit and Weisleigh SNE#%hereas some dolerite derived soil forms

are deep for g{{fﬁ%féﬁT@fSlchHﬁT gevelopment Study, 1991).
According to Lakgy (} 8785 e iPRciegtpisd shallow, young soils, usually on

shale or sandstone, predominate in Ciskei region. In this region, the main soil
forms are Glenrosa, Mayo and Mispah, which is by far the most widespread soil
form (Laker, 1978). The Hutton, Oakleaf, Westleigh soil forms, and to a lesser
extent the Clovelly soil form are fairly deep and potentially productive soils.
They occur in the Keiskamma, Stutterheim, Tyume, Debe, Frankfort, Smoordrift
and Chalumna pedosystems, and to a lesser extent in the Salem and Mpekweni

pedosystems (Laker, 1978).

2.3.2. Soil fertility

Brown (1969) foun soils in Ciskei to be generally poor in soil fertility and ascribed this

to the practices of monoculture and continuous cropping, which resulted in vast removal

of nutrients with practically nothing being returned to the soil in the form of manures or

chemical fertilizers. The most unfortunate part of this system was that the manure in
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2.4. Review of nutrient supply in African farming

2.4.1. Nutrient Management

2.4.1.1. Pre-colonial times: shifting cultivation

During the pre-colonial period African farmers practised shifting cultivation to maintain
the fertility of their cultivated land. Land clearing occurred preferably in forested areas
(Bundy, 1979). The dried brushwood was burnt, and the ash constituted a source of
nutrients. The Xhosa maintained enclosures in which their livestock was kept during

the night. Manure accumulated in these enclosnres, but it was not used to fertilize the

cropped land (Cole, 1961 as ¢ )). The main reason for not using the
manure as a fertilizer appear: nrosa regarded the cattle kraal as the
home of ancestral spirits, anc medium through which contact was
established and maintained wi , 1969; Shaw, 1974). The Xhosa did

use a range of other practices to im ¥ yiclds as reported by Soga (1931), Brown

(1969) and SobahlE &lﬁﬁzé %W ef ’t% [ptaclﬁfgﬁaépear rooted in constructs
(explanations) based on tfip)yyerHeipw o e &hies @bout health and disease, and their
agronomic value is certainly not beyond doubt. The following are practices that were

recorded:

2.4.1.1.1. Black sand practice (Intlabati emnyama)

The person 'doctoring' the fields walked around fields scattering handfuls of
black sand at intervals until a circle was nearly formed. The reason for leaving
the circle open (the 'gap') was to permit air to penetrate the growing crops and
prevented the crops from being burnt up (Sobahle, 1982; Brown, 1969; Soga,
1931).
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It would be expected that African farmers adopted the use of animal manure as a
fertilizer when they started using European implements and technology from about
1850 onwards, but generally this appeared not to have been the case. Soga (1931)
described the introduction of European technology in Xhosa farming during the 19
century including the use of ploughs, planters, cultivators and ‘new’ crops, but made no
mention of fertilization (organic or inorganic). Apparently, the use of fertilizers in
African farming was still absent in 1930 as indicated by Soga’s expression of hope that
when land occupied by Africans would pass from communal to individual tenure, and
owners would h¢ | title to their property, some would manure their soils and practice
crop rotation. According to Brown (1969), the ancient practice of selecting fertile sites

in valleys and on hill-sides, hera enil analitv was superior to ensure good yields,

persisted after 1930.
The use of fertilizers on cro ans appeared to have become fairly
common after 1960. During 1 ater Ciskei, Brown (1969) found that

an average of 2.2% of the total arSSQJJWas fertilised with kraal manure, and 1.3%

received additions g‘ ﬁliwlsﬁ‘g}xﬁxf ‘Iajlf.ifg T%lf"ély 1980s, Sobahle (1982)
conducted research in Gqugmgbahe MplaRivedlfaraapd Roxeni in Ciskei, and reported

that many farmers were fertilizing their fields, with the use of manure dominating the
use chemical fertilizers. He indicated that farmers applied small quantities of fertilizers,
because most mixed the manure with small amounts of chemical fertilizer, and applied
this mixture using animal-drawn planters. Work conducted by Steyn (1988) in two
locations in Peddie district (Ciskei), showed that 14% of farmers applied kraal manure
to their lands during the 1983/84 growing season, and 18% during the 1984/85 growing
season in Nyaniso location, which had implemented ‘Betterment Planning’. On
average, the application rate was less than 200 kg manure ha”', which was extremely
low. In Lujiko location, where Betterment Planning was not implemented Steyn (1988)
found that none of the farmers applied kraal manure to their fields during a three-year
study period. Re arch conducted in 1995 in the Border Ciskei region by Yoganathan
et al. (1998) involving eighty households in six villages, all in possession of one or
more kraals on their residential sites, showed that 43 out of 80 used their kraal manure

to fertilize their gardens or fields. The mean application rates in the six villages ranged
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Among the reasons stated by farmers for not using kraal manure as a fertilizer were
small number of cattle; lack of transport, financial constraints; and old age (Bembridge,
1984; Steyn, 1988; Transkei Agricultural Development Study, 1991;Yoganathan et al
1998).

(ii)  Plant response to chemical fertilizers

According to Van Averbeke (1991) the data obtained from field experiments conducted
at Potchefstroom during the years 1930 to 1940 showed a significant response of maize
to the application of P and manure. Applications of P and manure increased yields by
41% and 48% respectively, and combining the two increased yields by 57% (Van

Averbeke, 1991). The Potchestrnam reanlte from long-term experiments were so

consistent that the standard fo  the western Transvaal where these
results were obtained, but for 1s in South Africa at large, became
10000 plants per morgen (: 100 plants per ha) fertilized with
approximately 16 kg of P h superphosphate per morgen) (Van

Averbeke, 1991). However, in a ﬁMﬁ conducted in 1951/52 at Frankenwald

research station, ma@ ﬁiﬂ?@fdjﬁ;y wfn%flenﬂgffefity was increased from 12
to 36 000 plants per ha (Afoneedr?8P): TEeslfiwnresponse obtained to the high rates

of fertilizers when combined with an increase in plant density heralded a new era in

fertilizer recommendations and fertilizer use, which largely persists to date.

It is evident from the above review that the type of agriculture practiced by the mostly
black small-scale farmers in the Transkei region is mixed farming involving livestock
keeping and crop production. Crop yields, are however, below potential‘due. in part to
poor nutrient supply. Programmes initiated during the 1980s to rectify the situation
using chemical fertilizers supplied as part of production packages failed, however, due
to poor recovery of loans from participating farmers. The review also indicates that
proper utilization of the locally available kraal manure could result in improved
nutrients supply and crop yields in the region. The studies that are reported in
subsequent chapters were thus carried out to generate information that would hopefully

contribute to the effective utilization of kraal manures in the Transkei.
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Table 3.3. Chemical properties of sixteen selected manures used for glasshouse studies.

Treatment Manure composition
(%) (g kg)--mermeneee-
0C N P K Na Ca Mg C:N Cu Zn Fe Mn
SiH 363 21 02 3.0 27 2.4 0.6 17.5 28 106 2931 496
GiH 325 22 01 1.0 05 0.7 0.3 14.7 21 85 10402 388
S,H 24.2 1.8 0.1 1.4 0.8 2.1 0.5 13.5 33 178 11351 772
C.L 325 09 01 1.0 02 0.6 0.2 34. 23 67 7291 375
CH 30.4 1.9 0.2 2.1 1.2 2.3 0.5 16. 36 100 10134 579
CsH 242 19 02 1.7 1.8 1.5 0.5 »l.}.l 28 116 3739 566
CiM 179 17 02 16 04 2.3 0.5 $0.4 33 105 5685 927
SIM 263 16 03 27 05 1.7 0.6 6.5 : 442 445
C,L 235 14 01 09 0.6 1.2 0.3 T 971 648
S;L 307 08 01 08 02 0.8 0.2 376 432 456
GCsL 288 1.0 01 06 04 0.7 0.2 30.4 842 449
CH 188 1.0 0.1 08 02 1.0 0.3 Efk.,]_ 834 568
S;H 319 22 02 1.8 03 1.4 0.5 &4.8 125 868
C:M 344 18 03 14 07 17 05 HPr 1799 919
GL 9.3 06 03 3.0 1.5 3.4 0.3 5. 38 137 8685 679
GM 198 14 02 14 1.2 1.4 0.4 T4 29 99 7906 519

S= sheep, C= cattle and G=goat manures ; H= high, M=medium and L=low qualities antHOC= organic carbon
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4.3 Land holdings

In the review of literature it was explained that full land rights in areas where land is
held communally means ownership of a residential site and one or more fields, and the
right of access to the rangeland held by the community. Residential sites are usually

large enough to allow for a home garden, especially those allocated long ago.

The results of the survey showed that all 72 households had a home garden, and six had
two. All but one of the 72 households were growing crops in their garden. The sizes of
the home gardens differed considerably among respondents in all districts (Table 4.6).
On average, the total garden are ts was 0.42 ha in Elliotdale, 0.51 ha
in Umtata and 0.32 ha in Mou erall mean size of the home garden

was 0.416 ha per household.

Sixty-eight of the 72 households th2 GjJ#Fviewed owned a field, and among these

68 there were 13 WW%T%?ES/ 6fe F@ﬁ_f H giléarea held by farmers also

differed among districts a@'@g@tﬁgpsmr@g@@&gﬂb@ 4.6). The mean size was 1.68
ha in Elliotdale, 3.67 a in Umtata, and 2.43 ha in Mount Fletcher, and the overall mean

was 2.59 ha. Field area calculations excluded the four households not holding fields.

In Transkei, residential sites are not equal in size. Generally, the size of residential sites
allocated to people got smaller over time. Sites that were allocated long ago measured
70 m x 70 m, whilst those that were demarcated more recently tended to be smaller,
often measuring 50 x 50m or even smaller. This was probably one of the factors that
contributed to the observed differences in the size of the home gardens. One village
included in the study, namely Bethania in Mount Fletcher was never subjected to
planning. In the absence of planning, the size of gardens and fields was determined by
the occupant’s needs and other factors, but standard measurements as employed by
planners did not apply. This was probably another factor causing variation in the size of

residential sites, gardens, and fields.
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In Mount Fletcher, Sotho-speaking communities had mainly stone-wall kraals, and
Xhosa-speaking communities izinti and corral kraals. According to farmers in Umtata
District, the use of stone-wall, corral, and corrugated-iron kraals was a response to an
increasing scarcity of izinti, which used to be the traditional fencing material for Nguni
kraals (Shaw 1974; Stuart and Malcolm, 1986).

Plate 4.3. The stone-wall kraal had walls made of dry-packed stones and boulders.

(iv)  Sizes and shapes of kraals

In all three districts, the kraals were usually square or rectangular in shape, and very few
were circular or oblong. In Mount Fletcher, farmers maintained two sets of kraals, one
in the hills for use during summer, and one next to the homestead on the residential site
for use during winter. The homestead kraals were also used sometimes to keep animals

that were sick, and to contain sheep during shearing time.

49














































































reported that Eastern Cape (former homelands) soils, and those of South Africa in
general, are low in P. As was the case with other parameters garden plots had higher P
status than field soils.

5.1.5 Extractable potassium

Potassium levels ranged from 41.8 to 1295.6 mg kg™ in garden plots and 18.7 to 362.8
mg kg™ in field plots, with an overall mean of 310.2 mg K kg™ for garden soils, and 87.3
mg K kg™ for field soils (Table 5.1). Thus, garden soils were generally richer in K than
field soils. In fact, 56% of the field soils were rated as having low K, while only 8% of

the garden soils had low K (Table 5 - m of soils with low K varied from
district to district. It was 62% for E Umtata and 50% for Mt. Fletcher.
These results indicate that K was als ny soils in the Transkei, and that it
ought to be taken into consideration lizer recommendations. This is in

contrast to a conclusion reached by L'stated that in general South African

soils do not have K deﬁe'ﬁlﬁﬁ 818?‘1811][5} T?eFLow %( siatus of soils observed in the
present study may be the resujt @femgfem P{Epg Wbish appears to be a common

phenomenon in small-scale farming in the Eastern Cape.
5.1.6 Extractable calcium

As noted earlier, the Ca levels in all three districts were very low in both garden and field
soils (Table 5.1). The mean Ca values of garden and field soils were 929.6 and 552.6 mg
kg, respectively. Overall, 80% of the field soils and 63% of the garden soils were low
in Ca (Table 5.3). This explains the generally acidic nature of these soils observed
earlier, and suggests that liming should be included in any soil fertility management

programme to be considered for the area.
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5.2 Nutrient supply potential of kraal manures from the Transkei region of Eastern

Cape Province.

5.2.1 Introduction

It was concluded in the revious section that the fertility status of field soils in the former
Transkei was low, and that since most farmers in the area own livestock, one option of
replenishing the fertility status of the soils was to use the locally available kraal manure.
As was explained in Chapter 4, farmers in the area already used kraal manure in their

gardens and fields, but rates of application were not based on the nutrient content or

nutrient release properties of the n reason a study was undertaken to
determine the nutrient contents o from Transkei as a first step in
estimating their nutrient pply pote btained are reported hereunder.

5.2.2 Nutrient contents of the ma.....

>

The nutrient contents of Tl} mlé'%s v%n'ed Cf)ligider%bﬁran[ging from 9.9 to 16.7 g N
kg',2.0 t0 3.6 gP ke, and 17310 AR d &K ke, £Tpbigs-4) for all administrative areas

and summarized for the three districts in Figure 5.2.1. The values from the present study
were within the nutrient content ranges reported for manures in several West African
countries by Williams er al (1995) as cited by Lupwayi et al. (2000). West African
manures were reported to contain 8.9 —25.0 g N, 0.9 —3.5 gP and 2.5 — 37.0 gK kg™
Potassium was the macro-nutrient, which was on average present in the highest
concentration in the manures (20.4 g kg'l) followed by N, Mg, P and Ca with 12.0, 3.1,
25and2.1g kg'l, respectively (Table 5.4). Lupwayi et al. (2000) also found K to be the
nutrient present in the highest concentration in manures from small-scale farming areas in

the Ethiopian highlands.

The nutrient content of the manures from the present study was higher than the one
reported for manures from communal areas of Zimbabwe, which was 10.4 gNkg', 1.6 g
P kg” and 9.6 g K kg (Tanner and Mugwira, 1984). The same was observed in the case

of boma (small enclosure) manures from semi-arid Eastern Kenya, which had an average
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soil in the order goat>sheep>cattle. This trend tends to agree with farmer perceptions
captured during the survey, and reported on in Chapter 4, that small stock and in
particular sheep manure was a more effective source of nutrients than cattle manure. The
higher nutrient concentration of goat manure could be related to goats being both grazers
and browsers, while sheep on the other hand are selective grazers. Sheep and goats select
the best plant species, usually those richest in nutrients, such as nitrogen (Goqwana, pers
comm., 1999).2 On the other hand, cattle tend to be less selective grazers, and as a
consequence their manure is low in N, P and K, because it is a product of poor quality
forage. This possibility needs to be investigated in a systematic study examining the

relationship between forage quality and kraal manure nutrient composition.

Table 5.4. Mean nutrient composition ¢ goat kraal manure samples from
administrative areas in three 1er Transkei.
Nutrient Elliotdale Mt. Fletcher Overall
(%) Ncihana Ntlonyana Mean Qwem Mean Bethania Chevy Mean mean
Chase
vmversitycgi.fort Hare

N 1.06 1.11 1.09I° arthe ~ 63¢ [[omee  1.14 1.09  1.11 1.05

P 0.23 0.33 0.28 0.18 0.16 0.17 0.19 0.20 0.19 0.21

K 1.67 1.23 1.45 1.35 1.51 1.43 1.59 1.62 1.61 1.50
Sheep '

N 1.69 1.82 1.76 1.21 1.11 1.16 1.51 1.17 1.34 1.42

P 0.35 0.40 0.38 0.25 0.28 0.27 0.26 0.19 0.23 0.29

K 2.41 2.41 2.41 2.56 246 2.51 2.03 2.02 2.02 2.31
Goats

N 1.58 2.12 1.85 0.82 097 0.89 1.28 2.14 1.71 1.63

P 0.36 0.35 0.35 0.21 0.30 0.26 0.44 0.33 0.39 0.33

K 3.14 2.25 2.69 2.77 141 2.09 3.21 3.46 3.34 2.71

The results of this study are in agreement with those of Follet, Murphy and Donahue
(1981) who reported that the composition of domestic animal manure varied with kind of
animal among other things. Results of Yoganathan and Van Averbeke (1996) were less

consistent in this respect in that they observed no statistically significant differences in

* Mr W. M. Goqwana is a lecturer in the Department of Livestock and Pasture Sciences at the University
Fort Hare, Alice.

80






Mg) than those from Mt. Fletcher. This trend suggested a relationship between altitude-
related factors (e.g. vegetation, temperature and rainfall) and nutrient content of the
manures, with nutrient contents decreasing as altitude increased from Elliotdale located
near the coast to Mt. Fletcher at the foot of the Drakensberg. One possible explanation is
the difference in vegetation types. Coastal Forest and Thornveld dominate Elliotdale and
Valley Bushveld is also found in other parts of this district (Acocks, 1988). These veld
types have trees and bushes, which are rich in proteins, and thus good sources of nitrogen
(Scogings, pers. Comm., 2000).> On the other hand Sourveld, which is poor in protein-
rich trees and shrubs, dominated the Umtata and Mount Fletcher study areas (Acocks,
1988).

5.2.5 Effects of mineral particle c. nure quality

The soil mineral particles content ¢ red from 21 to 68 % for 16 of the
105 manure samples whose soil minex’vontent was determined. These results

were within the range of %Wé?%letcont?tlﬁao tf ﬁ’/gf rePorted for central Eastern
Cape by Van Averbeke and WQW%QC They were also comparable to those

reported by Mugwira (1987) for manures from communal areas of Zimbabwe, which
were found to contain as high as 80% sand. In the case of Zimbabwe, Mugwira (1987)
suggested that most of e sand could have been introduced into the manure through
cattle trampling manure into underlying soil in kraals. In contrast, Lupwayi et al (2000)
suggested that mineral particles could also be introduced into manures through direct
ingestion by the livestock. They observed, for example, that in areas dominated by sandy
soils, livestock ingested large quantities of sand, resulting in manure that was a mixture
of dung and sand. In the case of Transkei, it is possible that both trampling and ingestion
contributed to the mineral particle content of the manures, because the soils of the area
were generally sandy and the kraal floors were not made of concrete. Trampling is likely
to play a major role in new kraals or kraals that have been recently emptied. Wind could
also deposit sandy particles in open kraals.

Dr P. Scogings is a senior lecturer in the Department of Livestock and Pasture Sciences at the University
Fort Hare, Alice.
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the plants had utilized most of the available nutrients from the fertilizer. In contrast,
compared to the control, soils treated with kraal manure had higher levels of inorganic N,
extractable P and exchangeable K (Table 5.10). The mean inorganic N (NH;'-NO3;N)
values were 42.0, 46.2; 46.1, and 44.2 mg N kg'1 for control, sheep, goat, and cattle
manure treatments, respectively. Extractable P values were 1.0, 12.0, 9.4 and 6.8 mg P
kg, for control, sheep, goat and cattle manure treated soil treatments, respectively.
Corresponding values for K were 96, 161, 179 and 176 mg K kg'l, respectively. It is
noteworthy that the ma res had such a dramatic influence on available P because the
soils of the province are very deficient in P as reported by Laker (1976), and confirmed

by the results of the present study. The equally dramatic increases of exchangeable K are

consistent with the reports of oth Tanner and Mugwira (1984) and
Lupwayi et al. (2000), who stated . manures are good suppliers of K.
Nevertheless, the results showed tt >p, the manures applied to soil still
had potentially good residual fertil : chemical fertilizer had none. This

was confirmed by the results of the resUnents summarized in Figures 5.3.4 and

5.3.5. The dry matter w@ﬁ%@ﬂyﬁf%%énﬂnmed in these graphs

show that the inorganic fertiliZiyjeeatraenia iad lettesftest on the yields of the residual
crops. By contrast, all manures resulted in yields higher than check treatments in both
residual experiments (Figure 5.3.5).

Uniformly higher yields were obtained during the second residual experiment when
compared to the first experiment. This could be attributed to the differences in day
lengths and light intensities that prevailed during the different growing periods. The
June/ July and August/September growing periods were in winter and had more or less
the same day lengths and light intensities, but October/November was totally different.
The October/November growing period had longer day lengths and higher light
intensities than in winter resulting in greater accumulation of DM, even for the control
treatment. However, even though these DM yields were higher, the general trend of
treatment effects remained unaffected when compared to the first residual experiment
(Figure 5.3.5).
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other according to the LSD

5.4.3.2 Grain and stover yields

Grain and stover DM yields are shown in Table 5.16. As explained earlier, excess rain
caused water logging that seriously affected the performance of the maize crop,
resulting in low and very variable grain and stover yields. The grain yields ranged from
100 to 1340 kg ha™ with a coefficient of variation (CV) of 52%. The high CVs of both
the grain and stover yields and associated nutrient uptakes masked the statistical
significance of some treatment differences that were observed. In spite of the low
yields and high CVs observed, the results still revealed some discernible treatment
differences worthy of highlighting. The recommended level of inorganic fertilizer
increased both grain and stover yields significantly relative to the control (Table 5.16)
consistent with its effect on leaf dry matter yields (Table 5.15). Similarly, both cattle
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10. What soil type is dominant in garden 1?

Soil texture Colour Depth (cm) Slope Perceived
Soil fertility

Sand Red Deep (>100 cm) Steep High
Loam Yellow Moderate (50-100 cm) | Gentle Medium
Clay Brown Shallow (<50 cm) Flat Low
Other Black Other (specify) Other (specify) Other (specify)
(specify) Grey

Other

(specify)
11. What soil type is dominant in garden 2?
Soil texture Colour | Depth (cm) | Slope Perceived

Soil fertility

Sand Red Degj Steep High
Loam Yellow Mod Gentle Medium
Clay Brown Shal Flat Low
Other Black Othe Other (specify) Other (specify)
(specify) Grey

Other . 4

(specify) . L .

UNIVETSIlY O FOT't r1dIT
12. What soil type is dominsotia field #7?
Soil texture Colour Depth (cm) Slope Perceived
Soil fertility

Sand Red Deep (>100 cm) Steep High
Loam Yellow Moderate (50-100 cm) | Gentle Medium
Clay Brown Shallow (<50 cm) Flat Low
Other Black Other (specify) Other (specify) Other (specify)
(specify) Grey

Other

(specify)
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