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Abstract: Sweetpotato [Ipomoea batatas (L.) Lam.] is the major tuberous root crop in Swaziland. Sunnhemp
(Crotalaria juncea L.) is a leguminous, annual plant that can be used as a green manure crop. Not much is
known about sunnhemp green manuring in sweetpotato production. A 2 x 5-factorial experiment (10 treatment
combinations: two sunnhemp incorporation periods and five soil amendments), was arranged in a randomized
complete block design in Swaziland. The objective of the investigation was to assess the effects of sunnhemp
green manuring on sweetpotato ecological properties and yield. Results showed significant (p < 0.05)
improvements in soil pH among the cropping systems. In the farmer’s plots, the best improvement in soil pH
was at the sunnhemp seeding rate of 60 kg/ha and incorporated at 4 weeks after planting (WAP); soil pH was
significantly (p < 0.05) improved from 5.3 to 5.7. At the Research station, soil pH was increased from 4.4 to 5.8
when sunnhemp was incorporated at 6 WAP using 60 kg/ha of sunnhemp seed. Improvements in pH would
make nutrients more available to plants. Tuber yields in the farmer’s plots were negatively and not significantly
correlated with soil pH (r = - 0.193; R  = 3.7%: total N (r = - 0.294; R  = 8.6%). Tuber yields were positively and2 2

not significantly correlated with soil P (r = 0.327; R  = 10.7%). These correlations stress the importance of proper2

soil management in sweetpotato production. Soil temperatures were significantly (p < 0.05) higher at the soil
surface (29.0-35.6°C) than deeper down the soil profile (25.1-29.0°C). The three most ubiquitous weed species
were  Richardia  brasiliensis  (relative  abundance,  28.9-71.9%); Nicandra physalodes (relative abundance,
0.6-18.4%); and Tagetes minuta (relative abundance, 1.3-17.6%). Farmers’ assessment for yield showed
preference for sunnhemp sown at 60 kg/ha and incorporated at 4 WAP. It is concluded that the best
sweetpotato cropping system was sunnhemp sown at the rate of 60 kg/ha and incorporated at 4 WAP. It is
recommended that 60 kg/ha of sunnhemp seed be sown with sweetpotato and incorporated at 4 WAP.
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INTRODUCTION Sunnhemp (Crotalaria juncea L.) is a leguminous,

Sweetpotato [Ipomoea batatas (L.) Lam.], the major flowers  in 100-180 days; it has a nitrogen concentration
root crop grown in Swaziland [1], is a strategic crop that of 1.7%. It can be used as a green manure crop, for soil
is drought tolerant and grows well even in areas with low improvement and for controlling insects and nematodes
and unreliable rainfall [2]. Frequent drought has become [3]. Mabuza and Edje [4] reported that sunnhemp was
a common feature of Swaziland agriculture and this has beneficial to maize (Zea mays L.), also noted that the tall
led to reduced crop yields. One way of mitigating the variety  was too aggressive and competitive by its size
drought effects is to produce and consume a relatively and actually reduced maize yield. Kumar [5] noted that
drought-tolerant crop such as sweetpotato. High cost of sunnhemp fixes about 100-120 kg/ha N per year and could
fertilizers and the limited irrigation facilities in Swaziland be used as a substitute for commercial N fertilizer. Not
also make sweetpotato a crop of choice for Swazi farmers. much  is  known about sunnhemp as green manure for

short-day, annual crop that is drought tolerant and
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sweetpotato. The objective of this experiment was to Soil Analysis and Liming: Soil chemical analysis, using
evaluate the effects of sunnhemp green manuring on standard analytical methods [8] was done twice - at the
ecological properties and yields when associated with start and end of the experiment. The initial soil test was
sweetpotato. done at Malkerns Research Station Soil Science

MATERIALS AND METHODS organic matter. The second soil test was conducted by a

Sites  of  Experiment:  The  experiment  was  conducted detailed chemical analyses were done. In addition to N
in  two locations.  One  was  at  a local farmer’s farm (total Kjeldahl method), P (Bray P1), K, pH (in water and
(Babe Dube’s farm), less than 1.0 km from Luyengo CaCl ) and organic matter, the final soil analyses included
campus and the second site was at Malkerns Research tuber samples assessed for micronutrients, sulfur, nitrate
Station (about 4.0 km from Luyengo and 740 m above sea nitrogen (Dumas method) and base saturation.
level). Both sites were in the Middleveld ecological zone Anonymous [7] recommended that in sweetpotato
of Swaziland; the soils were Oxisols. Malkerns typically production,  if  soil  pH  is  below 5.3, dolomitic lime
has a rainfall range of 800-1460 mm during the cropping should be applied. Based on the soil test results and
season, with a mean temperature range of 7.3°C-26.6°C recommendations from Malkerns Research Station, lime
during the growing season [6]. was applied at both sites at 1.9 tonnes/ha. Lime was

Treatments, Experimental Design and Plot Size: This purpose of the lime application was to reduce soil acidity
was a 2 x 5-factorial experiment (10 treatment combinations and make essential nutrients more available to
made up of two sunnhemp harvesting periods and five sweetpotato and sunnhemp.
soil amendments), arranged in a randomized complete
block design. At Malkerns Research Station site, each Pre-Planting  Operations  and  Crop  Establishment:
treatment (Table 1) was replicated four times, but at Babe Land  was  prepared by plowing, disking and ridging
Dube’s farm, there were three replications, occasioned by using moldboard ploughs, disk harrows and ridgers,
the smaller size of the land available. respectively. Planting was carried out at each site on the

 Each plot measured 6.0 m x 6.0 m, with seven (gross) following dates: Malkerns site, 1 December 2009: Baba
ridges,  each  measuring 6.0 m in length and three ridges Dube’s farm, 10 December 2009.
of net plots. There was a 1.0-m distance between Cuttings of the ‘Kenya’ variety of sweetpotato were
treatments and between blocks. There were four discard obtained from Malkerns Research Station and planted at
ridges, two at each end of the plot. The recommended each site. Each cutting, 30 cm in length, was planted on
inter-row spacing was 100 cm and the intra-row spacing top  of  the  ridges.  As  practiced  by  local  farmers,  there
was 30 cm [7]. was  no  chemical  treatment  of  cuttings  before  planting.

laboratory, where tests were done for N, P, K, pH and

reputable commercial laboratory in the USA, where more

2

broadcast on the ridges and worked into the soil. The

Table 1: Treatment codes and treatment descriptions for the sunnhemp green manuring experiment 
Treatment Time of sunnhemp incorporation Rate of organic or Rate of sunnhemp
Code (1 = 4 WAP*; 2 = 6 WAP) inorganic fertilizer (kg/ha) seeds (kg/ha) Description of cropping system
1 1 0 0 Sweetpotato without sunnhemp and no fertilizer (Control)
2 1 0 30 Sweetpotato + sunnhemp planted at a seed rate of 30 kg/ha

and incorporated into the soil at 4 WAP
3 1 0 60 Sweetpotato + sunnhemp planted at a seed rate of 60 kg/ha

and incorporated into the soil at 4 WAP. 
4 1 0 120 Sweetpotato + sunnhemp planted at a seed rate of 120

kg/ha and incorporated into the soil at 4 WAP
5 1 300 + LAN** 0 Sweetpotato + inorganic fertilizer
6 2 0  0 Sweetpotato without sunnhemp and no fertilizer (Control)
7 2 0 30 Sweetpotato + sunnhemp planted at a seed rate of 30 kg/ha

and incorporated into the soil at 6 WAP
8 2 0 60 Sweetpotato + sunnhemp planted at a seed rate of 60 kg/ha

and incorporated into the soil at 6 WAP
9 2 0 120 Sweetpotato + sunnhemp planted at a seed rate of 120

kg/ha and incorporated into the soil at 6 WAP
10 2 300 + LAN 0 Sweetpotato + inorganic fertilizer
*Weeks after planting;** limestone ammonium nitrate (28% N)
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Table 2: Weed score ratings and descriptions
Description Rating
Zero weeds on soil 1
Sparse weed coverage 2
Intermediate weed coverage 3
General weed coverage 4
Severe weed coverage 5
Total weed coverage 6

During the first 4 WAP, supplementary irrigation by
overhead sprinklers was applied, twice a week. On each
occasion, the soil was watered to field capacity. Replacing
of non-sprouted stems was done within one week of
sweetpotato sprouting.

Sunnhemp  Planting and Incorporation: Where
sunnhemp was required in a plot, seeds of the dwarf
variety were drilled at the required rate per ridge, 5 cm
deep and 15 cm away from the sweetpotato rows.
Sunnhemp sowing was done on the same day when
sweetpotato was planted at each site. At sunnhemp
incorporation, the cut plants were arranged end-to-end
such that the proximal ends of one group of plants were
in contact with the distal ends of the next set of plants.
This  arrangement  ensured  uniformity in the placement
of incorporated materials.

Fertilizer Application: At planting, fertilizer was applied
as follows.

350 kg/ha of N:P:K [2:3:2 (37)], that also contained
0.5% Zn, was applied to plots of sweetpotato that
required inorganic fertilizer;
100 kg/ha of superphosphate (10.5% P) was also
applied to plots that required inorganic fertilizer; and
100 kg/ha of KCl (60% K) was also applied only to
plots that needed inorganic fertilizer.

At six WAP, 100 kg/ha of LAN was applied as a side
dressing to sweetpotato. Fertilizers were applied by the
banding and incorporation method, at 15-cm distance
away from the planting rows of sweetpotato.

Weeding  and  Weed  Infestation: Weeding was done at
4 and  8 WAP. Assessment of weed infestation was
carried out before weeding at 8 WAP, using a visual
determination of weed density and weed species
distribution [9, 10]. Using a 90-cm square quadrat, weed
density was scored on a rating scale of 1-6 [9 , 10] on the
soil within the quadrat (Table 2). Three weed infestation
determinations were carried  out per plot.

After determining the weed scores, the weed species
within the quadrat were also identified and classified
using weed manuals and textbooks [11]. The percentage
of the quadrat occupied by the weeds was determined as
the relative  abundance  of  the  species  within the plot
[8, 9, 10, 12]. After each weed infestation assessment,
hand weeding was done in all plots. Rainfall and air
temperature data were obtained from meteorological
records [13].

Plant Sampling: Destructive plant sampling (four
plants/plot) was used to collect data at 8-20 WAP. No
samples were taken from the farmer’s site so that the
farmer would not feel exploited by the frequent taking of
samples from his plots. Also, the farmer would not think
that the regular removal of plant samples from the plots
would adversely affect the results of the investigation.
Harvesting of sweetpotato was done at 20 WAP, using
garden forks. After harvest, the tubers were separated
into marketable tubers and non-marketable tubers.
Marketable tubers were whole tubers that had no harvest
wounds  and  weighed between 100 g and 1.4 kg [14];
non-marketable tubers were tubers that had harvest
wounds or were outside the mass range for marketable
tubers.

Soil Temperature: Soil temperatures at surface, 5-cm and
10-cm depths were taken at 8, 12 and 16 WAP, using
Fisherbrand bi-metal dial soil thermometers with a gauge
diameter of 4.5 cm, a stem length of 20.3 cm and an
accuracy of plus or minus 1.0% of dial range at any point
on the dial [9, 12]. Soil temperatures were taken on hot
days without rain and between 1400 and 1600 hours [12].
The distance of the temperature sites was 10 cm from the
sweetpotato rows.

Score of Insect Pest Damage and Disease Symptoms:
Sweetpotato  plants were examined for signs of insect
pest damage and disease symptoms at 8 WAP. A visual
determination  of  disease infestation was made using a
90-cm  square  quadrat. Three determinations per plot
were made. Insect pests within the 90-cm square quadrat
(three determinations per plot) were identified and the
degree  of  damage  was  scored using a scale of 1-6
(Table 3). Disease infestation was assessed within the
same quadrat (three determinations per plot) and disease
incidence was scored using the scale of 1-6 (Table 3).
Disease  severity was assessed by counting the number
of infected leaves and rating the symptom expression on
a 1-6 scale (Table 3). Previous studies, Enikuomehin [15]
had applied a similar method to assess disease incidence
in sesame (Sesamum indicum L.).



Am-Euras. J. Agric. & Environ. Sci., 9 (4): 364-375, 2010

367

Table 3: Scale for scoring for insect pest damage and disease symptoms

Description for insect pest damage  Description for disease symptom Rating

Complete absence of insect pests Complete absence of disease 1

Sparse insect coverage/presence Sparse disease coverage or presence 2

Intermediate insect coverage/presence Intermediate disease coverage or presence 3

General insect coverage or presence General disease coverage or presence 4

Severe insect coverage or presence Severe disease coverage or presence  5

Very severe insect coverage or presence Very severe disease coverage or presence  6

Farmers’ Assessment of Cropping Systems and Crop sunnhemp was associated with sweetpotato at 4-week
Yields: In  the  course  of  the  project,  10  farmers incorporation regime had the highest organic matter
assessed  the   sweetpotato-sunnhemp   cropping accumulation (4.2%). The lowest organic matter
system  on   two   field   days.   On   the   first   field  day concentration was observed under 4 WAP, using
(28 April 2010), the farmers assessed the effects of the inorganic fertilizer. There were significant (p < 0.05)
sunnhemp or fertiliser treatments on the general differences  in  soil  pH  among  the cropping systems.
performance of the sweetpotato crop, using the counter Soil  pH  was best improved (pH, 5.8) when sunnhemp
methodology [16]. Only the cropping system was was incorporated at 6 WAP, using 60 kg/ha of sunnhemp
evaluated, because no crops were harvested  yet.  On the seed,  though this was not significantly better than the
second field day (14 May 2010), the farmers’ assessment soil pH of 5.6 attained by using 30 and 60 kg/ha of
included sweetpotato tuber yields.  At  the  start of the sunnhemp seed and incorporating at 4 WAP. The highest
assessment on each day, the 10 farmers were taught how nitrate nitrogen levels from the sunnhemp-associated
to use the 20-cent coins and assess each parameter being cropping systems (4.3 and 4.8 cmole/kg) were achieved
measured. Thereafter, each farmer  was  asked  to  assess under  sunnhemp  seed  rates  of  30 kg/ha (6-WAP) and
or rate the technology using  20-cent  coins, 60 kg/ha (4-WAP), respectively. Ila'ava et al. [19]
independently of other farmers. Each farmer initially went observed  that  sweetpotato  could be fairly tolerant of
through each plot and visually examined the plants, low Ca supply, whereas in contrast, soluble Al markedly
before going back to the beginning of the replicate to start decreased sweetpotato growth. Their results indicated
the assessment. The farmers used the 20-cent  coins to that Al rather than low Ca supply might be more important
show their preference or otherwise for each parameter in limiting sweetpotato growth in acid soils. Furthermore,
assessed. A record of the farmer’s assessment was made. tolerance to low Ca and soluble Al appeared to be linked
Only one replicate of the experiment was used for the in sweetpotato. These results highlighted the importance
assessment. of selecting sweetpotato cultivars for specific soil

Data    Analysis:     Data     were     analyzed    using
MSTAT-C   statistical    package,    version    1.3   [17]. Soil Chemical Properties in the Farmer’s Plots: Table 5
Mean separation was done by using the least significant shows the trends in soil chemical properties in the
difference test [18]. farmer’s  plots  at   20   WAP.  In general, there were

RESULTS AND DISCUSSION the experiment, compared to the original levels at the start

Soil  Chemical Properties: The initial soil properties in 0.05) increased from 2.1% to 2.3% after sunnhemp use.
the farmer’s farm were as follows: pH in CaCl , 4.28; and Phosphorus,  calcium  and cation exchange capacities2

exchangeable acidity, 2.84. Initial soil properties in were significantly (p < 0.05) higher in the soil at the end of
Malkerns Research Station plots were: pH, 4.4; N, 2.94%; the experiment, an indication of improved fertility of the
P, 7.35 cmole/kg; organic matter, 2.84; exchangeable soil  with  sunnhemp use. The best improvement in soil
acidity, 0.78%. Trends in soil chemical properties at pH was seen at the sunnhemp rate of 60 kg/ha and
Malkerns Research Station at harvest time are shown in incorporated at 4 WAP; the soil pH was significantly
Table 4. Though there were no significant differences in improved from pH of 5.3 to 5.7. Such an improvement in
the levels of organic matter accumulated, soil in which pH   would   make   nutrients  more   available   to  plants.

conditions such as soil acidity.

significantly  (p < 0.05) higher nutrient levels at the end of

of the experiment. Organic matter was significantly (p <



Am-Euras. J. Agric. & Environ. Sci., 9 (4): 364-375, 2010

368

Table 4: Chemical properties of soil at 20 weeks after planting under sunnhemp-sweetpotato association at Malkerns Research Station
Treatments Organic Total Nitrate
Sunnhemp incorporation matter N P K Mg Ca CEC† N pH
time (weeks after planting) Soil amendment rates ------- (%) -------- ------------------------------ cmole/kg ---------------------------------
4 Sweetpotato; no sunnhemp, no fertilizer 4.0 0.15 17.5 32.8 162.5 550.0 6.3 2.5 5.3a ab a b b b b a b

4 Sweetpotato + sunnhemp; 30 kg/ha; 4 WAP 4.0 0.15 20.3 35.0 140.0 700.0 7.1 3.0 5.6a a a b b b b a b

4 Sweetpotato + sunnhemp; 60 kg/ha; 4 WAP 4.2 0.14 16.0 32.8 161.3 675.0 7.2 4.8 5.6a b ab b b b b ab b

4 Sweetpotato + sunnhemp; 120 kg/ha; 4 WAP 4.1 0.15 16.5 32.3 156.3 525.0 6.4 3.3 5.5a b ab b b b b a b

4 Sweetpotato + inorganic fertilizer at planting 3.8 0.14 34.0 47.3 142.5 712.5 8.8 b 5.8 5.3a b b ab b b a ab b

Means 4.0 0.15 20.9 36.2 152.5 632.5 7.2 3.5 5.5
6 Sweetpotato; no sunnhemp, no fertilizer 3.9 0.14 19.5 37.5 200.0 1075.0 8.9 3.0 6.1a b a b a a a a a

6 Sweetpotato + sunnhemp; 30 kg/ha; 6 WAP 4.1 0.13 18.3 30.8 137.5 712.5 7.2 4.3 5.5a b a b b b b a b

6 Sweetpotato + sunnhemp; 60 kg/ha; 6 WAP 3.9 0.14 20.8 37.5 172.5 787.5 7.3 3.0 5.8a b a b ab b b a b

6 Sweetpotato + sunnhemp;120 kg/ha; 6 WAP 4.1 0.13 19.3 33.8 135.0 537.5 7.2 3.3 5.3a ab a b b b b a b

6 Sweetpotato + inorganic fertilizer at planting 4.3 0.14 19.3 67.5 127.5 662.5 7.9 4.0 5.3a a a a b b b a b

Means 4.0 0.14 19.4 41.4 154.5 755.0 7.7 3.5 5.6
Grand mean 4.0 0.14 20.1 38.81 153.5 693.8 7.4 3.7 5.6
Least significant difference 0.55 0.03 13.40 20.39 51.08 387.10 2.04 2.04 0.56(0.05)

Significance at P < 0.05 NS * * * * * * * NS
Original soil 2.8 - 7.4 - - - - - 4.4
NS, Not significant; 
*, significant at P < 0.05, according to LSD; 
Numbers in the same column followed by the same letter are not significantly different according to the LSD.
†, cation exchange capacity

Table 5: Soil chemical properties in the farmer’s plots at 20 weeks after planting under sunnhemp-sweetpotato association
Treatments Organic Total Nitrate
Sunnhemp incorporation matter N P K Mg Ca CEC† N pH
time (weeks after planting) Soil amendment rates ------- (%) -------- ------------------------------ cmole/kg ---------------------------------
4 Sweetpotato; no sunnhemp, no fertilizer 2.5 0.09 14.7 78.0 120.0 250.0 4.8 3.3 5.1a b c a b a a a b

4 Sweetpotato + sunnhemp; 30 kg/ha; 4 WAP 2.3 0.08 15.3 80.3 136.7 350.0 5.5 3.7 5.3ab b c a b a a a b

4 Sweetpotato + sunnhemp; 60 kg/ha; 4 WAP 2.3 0.10 20.0 87.7 195.0 483.3 6.3 4.0 5.7ab a c a b ab ab a ab

4 Sweetpotato + sunnhemp; 120 kg/ha; 4 WAP 2.4 0.12 15.3 82.7 111.7 233.3 4.7 4.3 5.1ab a c a b b a a b

4 Sweetpotato + inorganic fertilizer at planting 2.2 0.09 30.3 91.0 160.0 316.7 5.2 3.0 5.4ab b b a b ab a a b

Means 2.3 0.10 19.1 83.9 144.7 326.7 5.3 3.7 5.3
6 Sweetpotato; no sunnhemp, no fertilizer 2.3 0.11 16.3 85.7 130.0 250.0 4.1 4.7 5.3ab a ac a b a ab a b

6 Sweetpotato + sunnhemp; 30 kg/ha; 6 WAP 1.9 0.10 16.3 79.0 145.0 300.0 4.5 5.0 5.4a ab a b a b a b

6 Sweetpotato + sunnhemp; 60 kg/ha; 6 WAP 2.3 0.12 13.0 73.3 180.0 350.0 5.0 3.7 5.6ab a a a b a b a b

6 Sweetpotato + sunnhemp; 120 kg/ha; 6 WAP 2.3 0.09 13.3 75.0 118.3 300.0 5.1 4.0 5.1ab b a a b a b a b

6 Sweetpotato + inorganic fertilizer at planting 2.2 0.10 24.7 77.0 141.7 300.0 4.9 3.3 5.2ab b b a b a b a b

Means 2.2 0.10 16.7 78.0 143.0 300.0 4.7 4.1 5.3
Grand mean 2.3 0.10 17.9 81.0 143.8 313.3 5.0 3.9 5.3
Least significant difference 0.57 0.026 10.49 21.66 81.06 154.02 1.67 2.51 0.53(0.05)

Significance at P < 0.05 * * * NS NS * * NS *
Original soil data 2.1 0.10 7.0 51.0 65.0 150.0 2.6 1.0 4.3
NS, Not significant;
*, significant at P < 0.05, according to LSD; numbers in the same column followed by the same letter are not significantly different according to the LSD.
†, cation exchange capacity

Tuber yields were negatively and not significantly sunnhemp also adds 2-10 tonnes of organic matter when
correlated  with  soil  pH  (r  =  - 0.193; R  = 3.7%: total N incorporated into the soil. When environmental2

(r  =  -  0.294;  R   = 8.6%). Tuber yields were positively conditions are optimal, as much as 14.5 tonnes of2

and  not  significantly  correlated  with  soil  P (r = 0.327; aboveground  fresh biomass and 318 kg of nitrogen can
R  = 10.7%). These correlations stress the importance of be accumulated in subtropical regions. Thus, benefits of2

proper  soil  management   in   sweetpotato   production. sunnhemp have been shown elsewhere and should be
Li et al. [20] reported that through atmospheric nitrogen exploited for the benefit of small-scale farmers in
fixation, sunnhemp can accumulate as much as 202 kg/ha; Swaziland.
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Table 6: Soil temperatures under sweetpotato-sunnhemp associations at Malkerns Research Station at 8-20 weeks after planting

Weeks after planting and soil temperature (°C)

Sunnhemp incorporation -------------------------------------------------------------

time (weeks after planting) Cropping systems Soil depth 8 12 16 20 Means

4 Sweetpotato; no sunnhemp, no fertilizer Surface 32.8a 35.6a 30.9a 29.8a 32.3a

5-cm 30.3c 33.0ab 29.6b 27.9a 30.2b

10-cm 29.8c 29.7c 29.1a 25.7b 28.6c

4 Sweetpotato + sunnhemp; 30 kg/ha; 4 WAP Surface 32.0a 36.3a 29.4a 28.8a 31.6a

5-cm 32.6c 30.9ab 29.8b 28.3c 30.4b

10-cm 32.8b 30.3c 28.5a 25.9b 29.4c

4 Sweetpotato + sunnhemp; 60 kg/ha; 4 WAP Surface 32.4a 35.4a 32.3a 29.0a 32.2a

5-cm 33.3b 33.3ab 29.8b 29.4c 31.5b

10-cm 33.4b 32.2c 28.0a 25.8b 29.9c

4 Sweetpotato + sunnhemp; 120 kg/ha; 4 WAP Surface 34.8c 34.6a 29.8ab 30.1a 32.3a

5-cm 34.0ab 31.8ab 29.0b 28.5c 30.8b

10-cm 35.7ab 30.1c 28.6a 25.5b 30.0c

4 Sweetpotato + inorganic fertilizer at planting Surface 32.2b 34.1a 29.3ab 29.6a 31.3a

5-cm 29.3c 32.4ab 30.4ab 29.5c 30.4b

10-cm 29.1c 31.0c 29.0a 25.0b 28.5c

Mean Surface 32.8 35.2 30.1 29.4 31.9

5-cm 31.9 32.3 29.7 28.7 30.7

10-cm 32.1 30.7 28.6 25.8 29.3c

6 Sweetpotato; no sunnhemp, no fertilizer Surface 31.0d 33.8a 30.7a 30.1ab 31.4a

5-cm 29.4c 33.9a 28.8b 27.6c 29.9b

10-cm 28.8b 31.1c 27.2b 26.8a 28.5c

6 Sweetpotato + sunnhemp; 30 kg/ha; 6 WAP Surface 31.2abcd 35.3a 30.3a 29.9a 31.7a

5-cm 30.5c 35.0a 30.2b 28.3c 31.0b

10-cm 29.1c 31.0c 29.2a 25.1b 28.6c

6 Sweetpotato + sunnhemp; 60 kg/ha; 6 WAP Surface 30.9b 33.8a 30.8a 30.0a 31.4a

5-cm 30.9b 30.8b 31.9a 27.9c 30.4b

10-cm 28.4c 30.2c 28.8a 25.3b 28.2c

6 Sweetpotato + sunnhemp;120 kg/ha; 6 WAP Surface 30.9b 34.9a 29.0a 29.2a 31.0a

5-cm 29.0bc 33.0ab 30.0a 27.2c 29.8b

10-cm 28.3b 31.3c 29.2a 25.1b 28.5c

6 Sweetpotato + inorganic fertilizer at planting Surface 32.0b 35.2a 29.9a 30.8b 32.0a

5-cm 31.8d 31.9ab 31.0a 27.7c 30.6b

10-cm 29.3c 31.9c 29.9a 24.3b 28.9c

Mean Surface 31.2 34.6 30.1 30.0 31.5

5-cm 30.3 32.9 30.4 27.7 30.3

10-cm 28.8 31.1 28.8 25.3 28.5

Grand mean Surface 32.0 34.9 30.1 29.7 31.7

5-cm 31.1 32.6 30.0 28.2 30.5

10-cm 30.5 30.9 28.7 25.6 28.9

Standard error (SE) Surface 0.59 1.12 0.63 0.54 0.72

5-cm 0.82 0.95 0.78 0.64 0.80

10-cm 0.99 1.04 0.64 0.68 0.84

Least significant difference @ 5% (SE x 3) Surface 1.77 3.36 1.89 1.62 2.16

5-cm 2.46 2.85 2.34 1.92 2.39

10-cm 2.97 3.02 1.92 2.04 2.49

Numbers in the same column for the same soil depth followed by the same letter are not significantly different according to the least significant difference test
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Table 7: Weed scores, disease scores and insect pest scores at Malkerns Station at 8 weeks after planting sweetpotato

Sunnhemp incorporation time (weeks after planting) Soil amendment rates Weed score Disease score Insect pest score

4 Sweetpotato; no sunnhemp, no fertilizer 4.0a 1.1a 1.2b
4 Sweetpotato + sunnhemp; 30 kg/ha; 4 WAP 2.6b 1.1a 1.5b
4 Sweetpotato + sunnhemp; 60 kg/ha; 4 WAP 2.9ab 1.2a 1.2b
4 Sweetpotato + sunnhemp; 120 kg/ha; 4 WAP 2.9ab 1.1a 1.3b
4 Sweetpotato + inorganic fertilizer at planting 2.8ab 1.2a 1.7a
Mean 3.0 1.1 1.4
6 Sweetpotato; no sunnhemp, no fertilizer 4.2a 1.2a 1.5b
6 Sweetpotato + sunnhemp; 30 kg/ha; 6 WAP 2.4b 1.0a 1.0b
6 Sweetpotato + sunnhemp; 60 kg/ha; 6 WAP 2.2b 1.0a 1.2b
6 Sweetpotato + sunnhemp;120 kg/ha; 6 WAP 1.7b 1.1a 1.3b
6 Sweetpotato + inorganic fertilizer at planting 2.2b 1.2a 1.2b
Mean 2.5 1.1 1.2
Grand mean 2.8 1.1 1.3
Standard error (T x R) 0.37 0.07 0.13
Least significant difference @ 5% (SE x 3) 1.10 0.22 0.40

Numbers followed in the same column by the same letters are not significant at p > 0.05, according to the least significant difference test

It was stressed [21] that good soil biological activity infestation were observed (4.0 out of 6.0 in the 4-week
promotes good soil structure through higher quality incorporation regime and 4.2 out of 6.0) in the 6-week
organic matter particles with more active sites, soil particle incorporation regime. Thus, the two controls in the
aggregation from fungal growth and glue-like earthworm experiment could be associated with increased weed
mucus and burrows and channels. As soil structure infestation. Weed scores at 8 WAP were negatively but
improves, biological activity is enhanced, which aids not  significantly  correlated  with  tuber  yield (r = -0.06;
improved soil structure. R  = 0.36%; n = 40). In a previous research on weed

Soil  Temperature:  Table  6  shows  that  soil reported  that  weed  density  was  negatively correlated
temperatures  were  typically  higher  at  the  soil  surface (r = - 0.307; n = 20) with total tuber yields; it was further
than deeper down the soil profile. There were several shown that up to 9.4% of the reduction in tuber yield
significant (p < 0.05) differences  in  soil  temperatures could be associated with weed density.
among treatments in this investigation. Our results were Disease scores remained the same (1.1 out of 6.0) for
consistent with previous soil temperature findings in both 4- and 6-week sunnhemp incorporation times,
sweetpotato [9, 12], which indicated that soil surface indicating that there were no increases in disease
temperatures and 5-cm temperatures  were  usually  higher infestation as the cropping season progressed. Insect
than temperatures at 10-cm depths. Porter [22] reported pest score reduced (1.4 under the 4-week incorporation
that solar radiation could lead to increases in soil regime and 1.2 under the 6-week incorporation regime)
temperature. with advancing cropping season.

Weed Score, Disease Symptom Score And Insect Pest Weed Species Distribution: Table 8 shows that the weed
Damage Scores: Table 7 showed that the mean weed species encountered in the experiment were spread over
score was higher (3.0 out of 6.0) under the 4-week 10 botanical families. The three most ubiquitous weed
sunnhemp  incorporation  regime  than  later in the species were Richardia brasiliensis (relative abundance,
season, at the 6-week sunnhemp incorporation regime 28.9-71.9%); Nicandra physalodes (relative abundance,
(mean score, 2.5 out of 6.0). This implies that there was 0.6-18.4%;  and  Tagetes  minuta  (relative  abundance,
higher weed infestation as the cropping season 1.3-17.6%). Duval [24] reported that weed density was
progressed. Weeds were significantly (p < 0.05) better often directly related to soil nitrogen levels, an increased
suppressed at 120 kg/ha sunnhemp seed rate and nitrogen level having the ability to increase weed density.
incorporated at 6 WAP (weed score,  1.7 out of 6.0) than Zimdahl [25] and Acquaah [26] observed that weeds are
at other seed rates. able to compete with crops for growth factors such as

 As observed in Table 7, when sweetpotato was water, light and nutrients with the resultant reduction in
planted alone without any sunnhemp and without any crop yields, which is a reason for weed control in crop
fertilizer applied, significantly (p < 0.05) higher weed production.

2

influence  in  sweetpotato  production  [23], it was
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Table 8: Weed species distribution in sweetpotato at eight weeks after planting with or without sunnhemp incorporation in Malkerns Research Station
Cropping system and weed relative abundance1

-------------------------------------------------------------------------------------------------------------------------------------------------
Sweet- Sweet- Sweet- Sweet-

Sweet- Sweetpotato Sweetpotato Sweetpotato potato potato + potato + potato + Sweet-
potato + sunnhemp + sunnhemp + sunnhemp Sweet- alone sunnhemp sunnhemp sunnhemp potato +
alone (Con- at 30 kg/ha at at 60 kg/ha at at 120 kg/ha potato + (Con- at 30 kg/ha at 60 kg/ha at 120 kg/ha NPK

Weed family Weed species Common name trol 1) 4 WAP 4 WAP at 4 WAP NPK trol 2) at 6 WAP at 6 WAP at 6 WAP (6 WAP)
Solanaceae Nicandra Apple of Peru 18.4 4.2 17.5 8.8 18.1 5.0 1.9 3.1 1.3 0.6

physalodes L.
Asteraceae Tagetes minuta Wild marigold 7.6 7.7 3.8 17.6 1.3 11.9 1.3 11.9 8.8 6.3
Convolvulaceae Ipomoea purpurea Morning glory 6.7 5.6 6.9 11.9 6.3 3.1 0.0 4.4 1.3 4.4

(L.) Roth.
Asteraceae Bidens Common 3.8 9.1 13.1 0.6 1.1 10.6 1.9 2.5 3.1 11.3

pilosa (L.) blackjack
Rubiaceae Richardia brasiliensis Mexican richardia 50.6 53.1 46.9 28.9 45.0 35.6 70.0 61.3 71.9 63.8

(Moq.) Gomez.
Poaceae Panicum maximun L. Guinea grass 1.9 4.9 1.3 0.0 0.6 9.4 1.3 0.6 0.0 3.1
Euphorbiaceae Euphorbia Milk weed 3.8 0.0 2.5 10.1 5.6 1.9 1.3 1.3 2.5 3.1

heterophylla (L.)
Convulvulaceae Convolvulus Field bindweed 2.5 5.6 0.6 7.5 1.3 3.8 1.3 0.0 4.4 1.3

arvensis (L.)
Poaceae Sorghum species Guinea corn 0.3 0.0 0.0 0.0 0.2 0.0 0.0 0.0 0.0 0.6
Commelinaceae Commelina Wandering Jew 1.9 4.2 1.3 7.5 18.1 0.0 16.3 10.0 3.1 1.3

benghalensis (L.)
Cyperaceae Cyperus Purple nut grass 2.5 1.4 0.6 1.9 0.3 2.9 0.3 0.6 0.0 1.9

rotundus (L.)
Cyperaceae Cyperus Yellow nutsedge 0.0 0.0 0.0 0.0 0.0 0.0 0.6 0.0 0.0 1.3

esculentus (L.)
Poaceae Cynodon dactylon Bermuda grass 0.0 2.1 1.9 1.3 1.9 0.3 1.3 0.6 0.0 0.0

(L.) Pers.
Oxalidaceae Oxalis latifolia Red garden sorrel 0.0 0.7 0.6 0.0 0.0 2.5 1.3 1.3 0.0 0.0

H. B. K.
Labiataceae Leucas martinicensis Bobbin weed 0.0 1.4 0.0 2.5 0.0 0.0 0.6 1.9 0.6 0.6

R. Br.
Solanaceae Datura stramonium L. Common thorn apple 0.0 0.0 1.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Asteraceae Acanthospermum

hispidum DC. Upright Starbur 0.0 0.0 0.6 1.3 0.0 11.3 0.0 0.6 2.5 0.6
Poaceae Echinochloa

crus-galli (L.) Barnyardgrass 0.0 0.0 1.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Malvaceae Hibiscus trionum L. Bladder Hibiscus 0.0 0.0 0.0 0.0 5.9 1.1 0.0 0.0 0.0 0.0
Poaceae Digitaria Crab fingergrass 0.0 0.0 0.0 0.0 0.0 0.6 0.0 0.0 0.0 0.0

sanquinalis (L.)
Poaceae Eleucine indica (L.) Goose grass 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.0 0.0 0.0
Malvaceae Sida acuta L. Heartleaf Sida 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.6 0.0
Weed score NA NA 4.0a 2.6b 2.9ab 2.9ab 2.8b 4.2a 2.4b 2.2b 1.7b 2.2b
Because of rounding up of figures, totals of relative weed abundance may not equal 100.0%1

Weed score mean = 2.8 Least significant difference (P < 0.05) = 1.10; NA, Not applicable

Table 9: Yields of sweetpotato under two sunnhemp incorporating periods and five levels of soil amendments at 20 weeks after planting
Sunnhemp incorporation Tuber dry mass (g) Total yields (t/ha) Total yields (t/ha) at
time (weeks after planting) Soil amendment rates from Malkerns plots at Malkerns the farmer’s farm
4 Sweetpotato; no sunnhemp, no fertilizer 36.3a 16.2a 4.0ab
4 Sweetpotato + sunnhemp; 30 kg/ha; 4 WAP 32.6a 16.4a 2.1b
4 Sweetpotato + sunnhemp; 60 kg/ha; 4 WAP 34.2a 16.1a 2.7b
4 Sweetpotato + sunnhemp; 120 kg/ha; 4 WAP 32.4a 15.8a 2.3b
4 Sweetpotato + inorganic fertilizer at planting 31.1a 17.8a 7.9a
Mean 33.3 16.5 3.8b
6 Sweetpotato; no sunnhemp, no fertilizer 33.9b 18.3a 2.4b
6 Sweetpotato + sunnhemp; 30 kg/ha; 6 WAP 31.9b 14.6a 2.7b
6 Sweetpotato + sunnhemp; 60 kg/ha; 6 WAP 30.6b 10.8a 2.2b
6 Sweetpotato + sunnhemp;120 kg/ha; 6 WAP 31.5b 12.2a 1.8b
6 Sweetpotato + inorganic fertilizer at planting 32.8ab 16.0a 5.0b
Mean 32.1 14.4 2.8
Grand mean 32.7 15.4 3.3
Standard error, SE (T x R) 1.48 2.52 1.14
Least significant difference @ 5% (SE x 3) 5.34 7.6 3.42
Numbers followed in the same column by the same letters are not significant at p > 0.05, according to the least significant difference test
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Table 10: Farmers’ assessment of sunnhemp cropping systems and sweetpotato yields at the farmer’s farm and at Malkerns Research Station in 2010

Farmer’s farm Malkerns Research Station
Sunnhemp incorporation ----------------------------------------- -----------------------------------------
time (weeks after planting) Soil amendment rates Cropping system Yield Cropping system Yield

4 Sweetpotato; no sunnhemp, no fertilizer 2.4b 2.8a 3.4a 2.6a
4 Sweetpotato + sunnhemp; 30 kg/ha; 4 WAP 3.2b 2.4a 2.7a 2.7a
4 Sweetpotato + sunnhemp; 60 kg/ha; 4 WAP 2.3b 3.2a 3.5a 3.6a
4 Sweetpotato + sunnhemp; 120 kg/ha; 4 WAP 2.2b 2.5ab 3.3a 3.4a
4 Sweetpotato + inorganic fertilizer at planting 4.1a 3.1a 2.5a 2.4a

Mean 2.8 2.8 3.1 2.9

6 Sweetpotato; no sunnhemp, no fertilizer 3.2b 2.9a 3.3a 3.9b
6 Sweetpotato + sunnhemp; 30 kg/ha; 6 WAP 2.8ab 4.6a 3.1a 3.2b
6 Sweetpotato + sunnhemp; 60 kg/ha; 6 WAP 2.2b 3.1a 2.6a 1.8ab
6 Sweetpotato + sunnhemp;120 kg/ha; 6 WAP 2.6ab 2.2b 2.8a 3.1ab
6 Sweetpotato + inorganic fertilizer at planting 3.1ab 3.1ab 2.7a 3.0a

Mean 2.8 3.2 2.9 3.0

Grand mean 2.8 3.0 3.0 3.0
Standard error, SE (T x R) 0.46 0.68 0.43 0.47
Least significant difference @ 5% (SE x 3) 1.38 2.03 1.29 1.41

Numbers followed in the same column by the same letters are not significant at p > 0.05, according to the least significant difference test

Marketable  Yield  Of Storage Roots: Table 9 indicated However, under the 4-week incorporation regime, the
that the total yields in Malkerns plots were not mean score (2.9 out of 10) of tuber yield in Malkerns
significantly different from one another (10.8-18.3 t/ha). Research Station was better than the score (2.8 out of 10)
The highest yield (18.3 t/ha) was obtained under the at the farmer’s plot. Under the 6-week incorporation
control  (6-week  regime),  whereas   the   lowest  yield regime, the tuber yields from the farmer’s plots was scored
(10.8 t/ha) was recorded when sunnhemp was slightly higher (3.2 out of 10) compared to the yield score
incorporated at 6 WAP using 60 kg/ha of sunnhemp of tubers from Malkerns plots (3.0 out of 10). Using tuber
seeds.  Tuber yields were much lower in the farmer’s yields alone as the criterion for assessment, the farmers
plots. The highest yield (7.9 t/ha) was obtained when preferred the yields from plots incorporated at 6 WAP
sweetpotato was planted using inorganic fertilizer; the (score of 3.2 out of 10) from the farmer’s plots. The
lowest  yield  (1.8  t/ha) was recorded when sunnhemp farmers tended to prefer the smaller-sized tubers from
was incorporated at 6 WAP using 120 kg/ha of sunnhemp Babe Dube’s plots to the larger-sized tubers from
seeds. Previous studies, Edje and Semoka [27], Sullivan Malkerns Research Station.
[28], Ossom and Nxumalo [29] and Ossom et al. [30] Among the sunnhemp treatments, sweetpotato
showed that sole sweetpotato usually yielded higher than associated  with  sunnhemp incorporated at 4 WAP
the associated crop. (score, 3.2 out of 10.0) was scored significantly (p < 0.05)

Farmers Assessment Of Cropping Systems: Table 10 significantly different from inorganic fertilizer use under
shows the results of farmers using the coin technology the 4-week sunnhemp-incorporation regime (4.1 out of
[16]   to  indicate  their  preferences  for  cropping systems 10.0). At Malkerns Research Station site, there were no
and   sweetpotato   yields.   The    farmers     assessed   the differences among the cropping systems, including the
cropping systems in Malkerns Research Station, giving a controls.
higher  score  range (2.5-3.4; mean, 3.0 out of 10.0) than
the cropping systems in Babe Dube’s plots (2.2-4.1; mean, Nutrient Concentrations in Tubers: Table 11 shows the
2.8 out of 10.0). This indicated that the farmers were more macronutrient  concentrations  in  sweetpotato tubers at
impressed with the vegetative growth of the sweetpotato 20 WAP. Tubers from sunnhemp-associated cropping
at Malkerns Research Station than in Babe Dube’s plots. systems accumulated significantly (p < 0.05) higher per

Farmers Assessment of Sweetpotato Yields: As also 6-week incorporation regime; tubers from the 4-week
shown in Table 10, farmers rated tuber yields at both sites incorporation regime accumulated significantly (p < 0.05)
to be the same (grand mean, both scored 3.0 out of 10). lower  per  cent  nitrogen  (0.622-0.715%;  mean,  0.669%).

better than other sunnhemp treatments and was not

cent  nitrogen  (0.670-0.875%;  mean,  0.731%) under the
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Table 11: Macronutrient concentrations in sweetpotato tubers at Malkerns Research Station at 20 weeks after planting 
Nutrient concentration (%)
-------------------------------------------------------------------------------------------------------

Weeks after planting Description of treatments N Nitrate N S P K Mg Ca Na
4 Sweetpotato; no sunnhemp, no fertilizer 0.683b 0.001a 0.078a 0.203a 0.948a 0.113a 0.120b 0.172b
4 Sweetpotato + sunnhemp; 30 kg/ha; 4 WAP 0.705bc 0.002a 0.083a 0.200a 0.842a 0.117a 0.123b 0.213b
4 Sweetpotato + sunnhemp; 60 kg/ha; 4 WAP 0.622c 0.001a 0.072a 0.172a 0.722a 0.092a 0.093c 0.225b
4 Sweetpotato + sunnhemp; 120 kg/ha; 4 WAP 0.715bc 0.001a 0.077a 0.213a 0.802a 0.103a 0.095c 0.235b
4 Sweetpotato + inorganic fertilizer at planting 0.623b 0.001a 0.072a 0.203a 1.055a 0.100a 0.100c 0.162b
Mean 0.669 0.001 0.076 0.198 0.874 0.105 0.106 0.201
6 Sweetpotato; no sunnhemp, no fertilizer 0.638b 0.001a 0.078a 0.202a 0.755a 0.120b 0.107c 0.223b
6 Sweetpotato + sunnhemp; 30 kg/ha; 6 WAP 0.670b 0.001a 0.073a 0.198a 0.640b 0.117b 0.103c 0.262b
6 Sweetpotato + sunnhemp; 60 kg/ha; 6 WAP 0.875a 0.002a 0.090a 0.210a 0.978b 0.125b 0.130c 0.243b
6 Sweetpotato + sunnhemp;120 kg/ha; 6 WAP 0.867a 0.001a 0.083 0.198a 0.930ab 0.120b 0.107c 0.227ab
6 Sweetpotato + inorganic fertilizer at planting 0.602b 0.002a 0.070ab 0.185a 1.045a 0.080ab 0.075a 0.152a
Mean 0.731 0.001 0.079 0.199 0.869 0.112 0.104 0.221
Grand mean 0.700 0.001 0.078 0.198 0.872 0.109 0.105 0.211
Standard error, SE (T x R) 0.0552 0.0003 0.0044 0.015 0.1191 0.0087 0.009 0.0307
Least significant difference @ 5% (SE x 3) 0.166 0.0009 0.013 0.045 0.357 0.0261 0.027 0.092
Numbers followed in the same column by the same letters are not significant at P > 0.05, according to the least significant test

Table 12: Micronutrient and aluminium concentrations in sweetpotato tubers at Malkerns Research Station at 20 weeks after planting
Concentration of micronutrients (cmole/kg)
------------------------------------------------------------------------------

Weeks after planting Description of treatments B Zn Mn Cu Al
4 Sweetpotato; no sunnhemp, no fertilizer 4.5a 22.5b 6.3b 6.5b 131.0a
4 Sweetpotato + sunnhemp; 30 kg/ha; 4 WAP 4.0a 20.3b 8.3b 6.3b 114.8ab
4 Sweetpotato + sunnhemp; 60 kg/ha; 4 WAP 3.8a 16.0b 6.0b 5.3b 86.8ab
4 Sweetpotato + sunnhemp; 120 kg/ha; 4 WAP 4.0a 12.0b 5.5b 6.3b 102.3b
4 Sweetpotato + inorganic fertilizer at planting 4.8a 14.0b 5.5b 5.8b 66.5bc
Mean 4.2 17.0 6.3 6.0 100.3
6 Sweetpotato; no sunnhemp, no fertilizer 4.0a 14.0b 7.0b 6.0b 97.8b
6 Sweetpotato + sunnhemp; 30 kg/ha; 6 WAP 3.5a 14.0b 9.5ab 5.8b 99.0b
6 Sweetpotato + sunnhemp; 60 kg/ha; 6 WAP 6.0b 11.3a 7.3b 7.8a 87.0b
6 Sweetpotato + sunnhemp; 120 kg/ha; 6 WAP 4.8a 20.5ab 6.8b 7.0a 107.5b
6 Sweetpotato + inorganic fertilizer at planting 3.8a 14.3ab 5.5b 5.0b 62.3b
Mean 4.4 14.4 7.2 6.3 90.7
Grand mean 4.3 15.7 6.8 6.2 95.5
Standard error (T x R) 0.44 3.55 1.07 0.38 20.35
Least significant difference @ 5% (SE x 3) 1.32 10.65 3.21 1.14 61.05
Numbers followed in the same column by the same letters are not significant at p > 0.05, according to the least significant difference test

The tubers grown with sunnhemp generally had higher boron (B) deficiency is a major cause of reduction in
concentrations of nitrogen (0.622-0.875%) than tubers marketable tuber yield in India [31].
from  the  two  inorganic  fertilizer  treatments (0.623% Micronutrients are important in plant nutrition; an
from  the 4-week incorporation regime and 0.602% from inadequate  supply of one of these important nutrients
the 6-week incorporation regime). There were no can  cause  metabolic disorders in plants [32]. There is
significant differences (0.001-0.002%) in the concentration little or no published information on soil B in relation to B
of nitrate nitrogen among the cropping systems. deficiency in sweetpotato [33]. Critical concentrations

Table 12 shows the micronutrient and aluminium quoted  in the literature for a wide range of crops mostly
concentrations in sweetpotato tubers at harvest. Boron lie in the range 0.3-0.5 mg/kg hot water extractable B, but
concentrations  did not vary among cropping systems, may be up to 1.0 mg/kg for susceptible species such as
but the other micronutrients and aluminium beet and may be higher in alkaline soils than in acid soils.
concentrations significantly (P < 0.05) varied among A critical concentration of 40 mg B/kg in the 7  to 9
treatments. Splitting of sweetpotato tubers because of youngest  leaf  blades was determined in solution culture

th th
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studies using cv. Wanmun. This seems to coincide well 2. Acland, J.D., 1991. East African Crops: An
with field observations on a wide range of sweetpotato
cultivars [34].

 When sweetpotato takes up too much boron, the
margins  of  the  leaves develop chlorosis, but this had
not been experienced in Swaziland. Boron deficiency has
long been recognized as a significant problem of
commercial  sweetpotato  crops  in the USA, particularly
as a cause of poor root quality. Cases have been recorded
in many other countries, in a range of
environments. Fibrous roots of B-deficient sweetpotato
plants become short, stumpy and highly branched,
producing the coral-like structures typical of B deficiency
in many plant species [34].

CONCLUSIONS AND RECOMMENDATION

The following conclusions can be drawn from this
investigation. Soil temperatures were higher near the top
of the soil profile and lower as the soil depth increased;
soil chemical properties were improved after sunnhemp
use. Weeds were more suppressed in the 120 kg/ha seed
rate, incorporated at 6 WAP (lower weed score, 1.7 out of
6.0). Farmers’ assessment for yield showed preference for
sunnhemp sown at the rate of 60 kg/ha and incorporated
at 4 WAP at the farmers plots. Total tuber yields were
lower in the farmer’s plots (1.8-7.9 t/ha) than in Malkerns
Research Station plots (10.8-18.3 t/ha). It is recommended
that 60 kg/ha of sunnhemp seed be sown with
sweetpotato and incorporated at 4 WAP. Longer-term.
Investigations need to be conducted to more precisely
clarify the benefits of green manuring sunnhemp with
sweetpotato.
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