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« To compare the effects of different pruning intensities
on shoot mass production (branches, twigs, and
leaves).

= To determine the effect of different crown pruning
intensities on tree growth ( dbh, height and crown
diameter) and

» To determine the effect of different pruning
intensities on yield of associated crops.

Single rows of nine test trees spaced 2m apart were
established in the center of experimental plot measuring
8m wide and 16m long. Afier pruning the trees at the
respective intensities, annual food crops were sown on
either side of the plot in a one- year rotation. Two bean
seasons followed by two seasons of maize. The beans
variety K20 and maize variety Longe 1 were spaced at
60x10 cm and 75x50 cm respectively. The treatments
were replicated 3 times in a randomized complete block
design. Two types of control plot were used: control plots
with sole crop without trees and plots with no-prune
treatment. The pruning treatments were administered for
each species when the crowns attained a crown spread
of 2 m across the plot. Owing to differences in crown
growth habits, the species were pruned at different times.
At the time of pruning, growth parameters (height, root
collar, diameter at breast height and crown diameter)
were taken. Dbh was measured with a diameter tape
and height with a long wooden graduated rod, while
crown diameter was determined as the average of two
diameter measurements in E-W and N-8 directions. Five
central trees were used for pruning treatment, leaving
two trees on either end of the plot. Te total biomass was
weighed and partitioned into stems and branches, twigs
and leaves. Samples of 500 g wee taken for each of the
components on oven dried at 70°C to constant weight.
The biomass yield was then computed on dry weight
basis per hectare. The leafy biomass from each tree
plot was returned to the plot and evenly spread therein.
At the time of harvest, the crops were harvested row-
by-row from 10m, leaving 3m on either end of the row.

Root pruning trials

Another study was conducted at Kifu to assess the
feasibility of root pruning as a tool to manage tree
competition for belowground resources with annual
crops. The study involved a simultaneous agroforestry
system in which both indigenous tree species {Maesopsis
eminii and Markhamia lutea and exotic species Grevillea
robusta, Alnus acuminat and Casurina equisetifolia were
inter cropped with maize and beans.

Single rows of 24 trees spaced at 2m planted in the
middle of each experimental plot (25x30m each) were
established in September 1995 and maintained as pole
trees. After three years of growth, every other tree was
thinned out to leave half of the original populations.
Root pruning was started in February 1999 by digging a
trench 30x30 cm on one side of the tree line. Trenches

were dug 30 cm away from the tree line and ran half the
length of the plot. The second pruning was done in April
2000,

Annual crops were inter-cropped in rotation of
maize (Longe 1) in the first rains and beans (K132) in
the short rains after a basal application of single super
phosphate and NPK. (25-5-5) at rates of 298 kg and 149
kg per hectare respectively. Maize and beans were
spaced at 75x30 cm and 50x10 cm respectively. Before
sowing of crops, the tree crowns were side-pruned by
removing branches from one-third of the crown. Control
plot (without trees) measuring 15x30m was sown to
annual crops.

Tree growth was assessed at three monthly intervals
for diameter at breast height (dbh), crown diameter and
height. Crop growth was assessed by determining dry
matter yield; phenology and grain yield from each side
of the tree plot from a sample area of 10m in 1999 and
6m in 2000. Soil moisture was measured using a neutron
probe (model Troxler 4301) through access tubes, The
probe was inserted at different depths inside the access
tube at 15cm intervals and readings téken from the
logger. Soil moisture readings, however, depended on
weather conditions: weekly or fortnightly for wet and
dry weather respectively.

Results

Spacing

The results showed the Casuarina equisetifolia trees
spaced at | m suppressed grain yields of associated crops
after the first year. This tree spacing not only suppressed
associated crops, but also produced slender
unmarketable poles at the age of five years ( Fig. 1. On
the other hand, however, trees spaced at 3 and 5 m did
not significantly affect grain yield of maize and beans
in the five years of the study (Fig. 2) and the Casuarina
trees attained marketable pole size at the age of five
years.
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Fig. 1. Effect of tree spacing on stem diameter
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Fig. 2. Effect of Casuarina spacing and

distance from the tree row on bean yields.

Grevillea trees did not affect grain yield of crops in the
first nine months of growth. However, trees spaced at
Im suppressed grain yields of associated crops from
the age of | year. At wider spacing (3m and 5m),
Grevillea trees did not grain yield of maize and beans
significantly (Fig. 4). The spacing of Grevillea did not
affect the stem diameter or the trees significantly (Fig.3).
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Fig. 3. Effect of intra-row spacing on root collar
diameter of grevillea robusta
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Fig. 4. How intra-row spacing of grevillea
robusta affects bean yields

Crown pruning

Depending on the intensity, crown pruning significantly
(P<0.001) reduced tree height (16%,29% and 56%),
stem diameter (11%,24% and 32%) and crown diameter
(23%.35% and 39%) for one third pruning, two-thirds
pruning and pollarding respectively. The effect of
pruning on the species growth was in the order Grevillea
>Cordia>Senna.

In terms of total biomass production, the species differed
significantly (P<. 001) from one another. Cordia
produced twice as much biomass as Greviallea and
Senna. Similarly, cordia significantly (P=0.002)
produced more stems, twigs and leaves than Grevillea
and Senna (Table 1).

Table 1. Biomass production from prunings of
tree species (tones ha ')

Total Stem Twigs Leaves
biomass & Branches

Species

Cordia abyssinica?7.7 9.8 1.1 6.8
Grevillea robusta 3.0 1.1 05 1.4
Senna spectabilis 9.3 7.8 0 1.5
SED 3.9 18 04 1.7

The no-prune treatment and one-third pruning intensity
caused much shading to the crops and significantly
suppressed grain yield of associated crops. Indeed, both
the no-prune and one third pruning produced 2 nei
negative effect on the yields of beans and maize. Two-
thirds pruning and pollarding of tree crowns gave crops
distinct yield advantages with pollarding giving
maximum advantage (Fig.5).
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Figure 5. effect of pruning intensity on maize
yield

But recovery of test trees from pollarded at the age of
ten years showed mixed reactions (Fig.6). Cypress
largely failed to recover while only 39% of Markhamia
and Cauarine recovered from this extreme form of crown
management.
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Un-pruning tree roots suppressed crop yields while on
the other hand, root pruning significantly increased crop
yields as data on the beans show in Figs.7-9. Nor was
tree growth affected by root pruning during the study
period. It is nevertheless possible that the effects could
manifest at later dates.

Figure 7. Bean grain yields at different distances from the three sides of the Grevillea p
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Figure 8. Bean yields at different distances from the three sides of the Maesopsis
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Figure 9. Bean yiels at different distances from the three sides of the markhamia plot
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Discussion

Tree completion is a major hindrance to tree planting
and farmers can only tolerate it where the trees provide
valuable products. The possibilities provided by the
results presented in this paper offer valuable options
for farmers to diversify their production and trees for
poles and/or timber along boundaries without provoking
disputes with neighbors, or scatter them in other crops.
Although it was not addressed by the studies highlighted
here, a combination of wide spacing with moderate
crown pruning coupled with root pruning may make
agroforestry a totally acceptable practice to farmers.
Root pruning seems particularly relevant for fruit trees
and overgrown timber trees whose crowns cannot be
accessed. Crown pruning reduces shade and also
provides valuable fuel wood and fodder for the
household. in conclusion, farmers can diversify their
production and income and spread the risk through
integration of trees in cropland, provided they choose
the right strategy for managing the trees to make them
compatible with other crops.
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Table 1: Conservation practices, facilities and processes commonly utilised in PGR management and
their relative efficiency rating in the three study districts.

Conservation P Use intensity (% respondents) Efficiency
ractice or FaciliT Mpigi Masaka Pallisa rating
Vegetative crops

Planting in swamps 5 5 10 Fair
Continuous field cropping 90 92 50 Good
Planting under shade 2 4 8 Fair
Seeds or grains

Metallic containers 5 17 - Fair
Sacks (polythene) 39 56 51 Fair
Granaries - 4 26 Good
Others (baskets, gourds, etc) 33 13 23 Good
Non-threshed grains

Roof tops - - 2 Fair
Hang above chimney 5 4 - Good
On fioors 5 4 - Poor
Seed Pre-treatment

Sun drying 100 100 100 Very Good
Banana juice 5 - - Fair
Chemicals (especially insecticideg) - 4 - Good
Botanicals

(Cypress spp, Tagetes minuta) - 4 - Fair
Non-cultivated plants

Community responsibility - - 4 Fair
Land owner’s responsibility - 17 4 Fair
Individual’s backyard garden 1 2 4 Good
Left to natural forces 92 69 67 Good
Elders 8 12 - Good

Table 2: Selection criteria and its priority ranking in the three study districts (Note; 1- highest priority, 8-

lowest priority)
Characteristic or selection criteria Priority Ranking accorded
Mpigi Masaka Pallisa

Yield 1 1 1
Disease and pest resistance 2 2 5
Early maturity 4 3 2
Drought resistance 5 4 3
Tolerance to low fertility 3 8 4
Seed setting/ grain filling 6 6 7
Palatability 7 7 8
Marketability 8 5 6

The respondents in all districts covered concurred
that no selection is undertaken among the non-cultivated
plants utilised. This implied that prevalent variations
are attributed to natural selection.

Apparently

-
morphological variations are observed in severdbnen-
cultivated species, but are ignored in directional use
oriented selections. Nonetheless, variants of such plants
were given the same name and in addition differentiated
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Appendix 1

Key elements in the Questionnaire which was used
in the survey

L.

General Biodata : Name of farmer/informant, Ethnic
group, Language, Age group {Young, middle age,
old), sex.

Ecogeographic description : Location district, Sub-
county, village, Altitude, Climatic condition/ rainfall
pattern, major vegetation type.

Crops grown : (List and ranked in order of
importance)

Source of Variation : Seed source, selection criteria
(ranked in order of importance) and process; criteria
for discarding or retaining a variety, harvest process,
quantity of harvest that constitute next season’s crop,
Non-seed producing crops and how availability of
their germplasm is maintained.

Plants harvested from the wild (non-cultivated), their
use, value and relative importance ranked, user
spectrum.

Community responsibility for wild useful plants
(rules, regulations, norms), who is responsible, any
selections done.

7. Seed storage : Type of facility, pre-storage treatment,
storage period, efficiency of method or facility (very
good, good, fair), which crops were stored longest,
their viability thereafter and any differences noted,
what factors determine storage method/ facility used.

8. Crop plants grown and minor plants in backyard
gardens, effects of seasons on plant variation on-
farm, how germplasm is maintained in non-
favourable seasons, gender roles in cropping
calendar and germplasm management.

9. Ethnobotany : Plants maintained for cultural or
medicinal purposes and source of their knowledge,
reasons why they are not mass produced, suggested
methods for their conservation, which plants are for
human, animal or crop treatment, any other uses.

10.Plant Protection : How disease/ pests affect or
influence farmers® conservation efforts and how
selections are handled under disease/ pest
infestations, names of pests/diseases known in the
area, their frequency and control measures used.
Appendix 2: Plants harvested from the wild in Masaka,
Mpigi and Pallisa Districts.
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Appendix 2:  Plants harvested from the wild in Masaka, Mpigi and Pallisa Districts

Plant species Local Names Major uses
Pseudospondias microcarpa Nziru, Nzigu, Mitooga, Mikyoga Fruit
Cyphostemma adenocaule Akabombo Medicinal

Erythrina abyssinica - Girikiti Medicinal

Tagetes minuta Kawunyira Insecticide, Medicinal
Capsicum frutescens Kamulali Medicinal,
Chenopodium opulifolium Omwetango Medicine

Carisa edulis Nyonza Fruit

Momordica foetida Bombo Medicine, ceremonial
Aspilia africana Makayi Medicinal

Cleome gynandra Joobyo Vegetable

Punica granatum Nkomamawanga Fruit

Amaranthus spp Dodo Vegetable

Garcinia buchandrii Nsaali Fruit, Medicinal
Mangifera indica Miyembe Fruit

Lantana camara Kayukiyuki, Kapanga Fruit

Lantana trifolia Kayukiyuki Fruit, Tooth brush
Psidijum guajava Mapera (guava) Fruit

Vangueria apiculata Matugunda Fruit

Vigna ungiculata Goobe Vegetable

Morus alba Nkenene Fruit

Afromomum alboviolaceum Matungulu Fruit

Afromomum miidbraeddii Matunguiu amatoono Fruit

Rhus vulgaris Bukwasokwanso Fruit

Physalis peruviana Ntuntunu Fruit, Medicinal
Physalis minima Ntuntunu Fruit, Medicinal
Carica papaya Papali, (pawpaw) Fruit

Vernonia amygdalina Mululuza, Lubirizi Medicinal
Marantachioa spp Enjulu Crafts

Acacia hockki Obusaana Medicinal

Albizia coriaria Mugavu Medicinal, Timber
Grewia mollis Enkoma Bridge support, Charcoal
Termitomyces aurantiacus Obutiko (8 types) Food

Rubus pinnatus Enkenene Fruit, silkworm feed
Dioscorea adoratissima Kaama Food, medicinal

Saba comorensis
Corchorus olitorius
Ficus natalensis
Strychnos innocua
Tamarindus indica
Canarium schweinfurthii
Phoenix reclinata

Amavungo, Mabungo
Kamutyerere (wild okra)
Tera, Nkoni
Ekwalakwala

Nkooge

Mpafu .

Ensansa, Lukindu

Fruit
Vegetable
Bird traps
Vegetable
Fruit

Fruit
Crafts




