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vernier calipers (± 0.1 mm), 2) ground sample collection using a calibrated Mecator vacuum extractor (Westin Instruments, Inc.
Quebec, Canada) and a rotating sample cone (Kleemann GmbH & Co. KG, Tuttlingen, Germany) for the screening of plant
roots and other soil types, 3) sub-samples of soil were taken from near surface depths, roots and weed plants were separated and
then bulked to constitute a homogeneous sample for chemical analysis, 4) plant roots were washed and soil samples were
collected for chemical analysis, 5) for phyto-constituents, samples were taken and sun dried for chemical analysis, 6) the litter
of un-grazed and grazed plots were collected and sun dried, the samples were then ground to fine powder for chemical analysis,
7) the litter of un-grazed and grazed plots were collected and sun dried, the samples were then ground to fine powder for
chemical analysis. 2.2. Soil Physicochemical Properties {#sec2dot2-plants-08-00194} ------------------------------------ Two soil
cores (diameter = 20 cm, depth = 10 cm) per plot were taken randomly and composited and then divided into two portions. One
portion was air-dried, ground and then passed through a 2 mm sieve, and used for analysis of soil organic matter, total nitrogen
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(TN), total phosphorus (TP), total potassium (TK), available nitrogen (AN), available phosphorus (AP) and available potassium
(AK). Another portion was stored in a deep freezer (−20 °C) until chemical analysis for soil pH, electrical conductivity (EC)
and total zinc (TZn). Soil pH was measured using a 1:2.5 soil-to-water ratio, while EC and TZn were measured using a soil to
water ratio of 1:10 \[[@B32-plants-08-00194]\]. 2.3. Plant Communities, Soil N~2~O and N~2~ Emission
{#sec2dot3-plants-08-00194} --------------------------------------------------- The plant species of each plot were identified in the
field (2--3 times) during the growing seasons. The identity of each plant species was verified by comparing the sheath and leaf
shape with the references in the Flora of Uganda. A detailed description of 82157476af
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