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INTRODUCTION

Agriculture drives major economy
In the world, practiced on 38% of
the land cover worldwide (FAOSTAT

2017) G

However, it heavily contributes tg
loss of biodiversity and climate
change-induced threats to global
food security(steffen et al. 2015)

Agric. Intensification as increased
use of inputs; fertilizers, pesticides,
irrigation & heavy machinery that

destroys natural habitat (Hazell &
2Wood 2008 )

1. reduces yields due to
disrupted natural pest control

and reduced crop pollination
(Potts et al., 2016)

2.contributed to significant yield gains,
despite enhancing the indiscriminate

and overuse of pesticide which
negatively impact on the environment

and non-target beneficial organisms
including human /

How can the systems
be integrate for best
agricultural gains???




Current Challenge situation

Increased temperature due to climate change
increases geographical range, translating to increased
pest populations, number of generations annually,
dispersal and migration, & availability of host plants
(Bale et al., 2002) ‘ ‘

High CO, concentrations results in denser
canopies with higher humidity that favour pest
consumption rates, growth rates, fecundity,
population densities (Coakley et al 1999).

Changes in the amount, intensity, and
frequency of precipitation; frequency
increased intensity reduced pest
population

Insecticide application required
early and more frequent to
reduce the pest damage

Insect pests developing resistance to
various classes of chemical compounds
hence, becoming super pests, pest
explosions, minor pests becoming major
etc

use of natural enemies has proven to be an
integral component as a viable eco-
friendly alternative with a high ecosystem
service value to reduce on pesticide use, eg
in the USA they are able to reduce pests by
50% saving the county $4.49 billion

annually. /
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Role of field margin plants in support of Bean Aphid Natural Enemies

Galinsoga parviflora Chenpdium album




Parasitoids in Reducing Aphid Populations

g o

Parasitoid Iaymgeg%s in a'p"hhi'd‘. o

Parasitoid emerig from ah-i Dead aphid with an exit hole




Introduction

&

\underutilized

Lablab purpureus L is a\

drought tolerant legume
crop.

A major source of proteins,
minerals, vitamins & fiber
for human food and animal
fodder (Njarui and
Mureithi 2010).

Can incorporated into the
soil to improve soil fertility
and soil organic carbon
(Cheruiyot et al. 2003).

Despite the benefits, the

crop remains /

¢ Bean aphids can cause 39-90%

yield loss (Nahashon et al.
2016).

The direct damage is through
sucking plant sap, resulting in
loss of vigour, leaf curling and
distortion of plant parts.

The honeydew that is secreted
cause sooty mould on plants,
which blocks light interception

for photosynthesis (Guerrieri &
Digilio 2008).

The indirect damage virus
transmission; bean common
mosaic virus (BCMV) & bean
yellow mosaic virus (Elsharkawy
& El-Sawy 2015)




Materials & methods

The study locations

1.Njoro sub- county site coordinates at 0°
19'0"S and 36° 06' 0" E, altitude of 2200
m above sea level (AMSL), rainfall range
Is 1000 to 1250 mm with a temperature of
17° C -22°C.

2. Rongai coordinates 0°10' S, 35° 51'E,
altitude range of 1912-1925 AMSL,
rainfall range 850-900 mm mean
temperature range of 18-25°C. (Jaetzold
etal. 2012)

Experimental duration May-
December 2019 and March -
November 2020

arranged in 2x2 factorial RCBD
with four replications

treatment factors: experimental
plots with no or with 4 field margin
vegetation planted species;
Chenopodium album:
Amaranthaceae, Bidens pilosa:
Asteraceae, Galinsoga parviflora:
Asteraceae and Tagetes minuta:

Data collection

Sticky traps and pan traps
for natural enemies

Fluorescent dye to track NE
movement between margins
& Crop

Sentinel plants to trap
parasitoids




Data Analysis

Aphid NE counts obtained
from traps were transformed
using natural log,, (X + 1)
transformation and subjected
to repeated measure analysis
of variance using a general
linear mixed model

Effects due to cropping
system and margin
vegetation on NE were
subjected to a two-sample t-
test.

Effects of margin
vegetation and cropping
system, were subjected to
Analysis of Variance
(ANOVA) for grain yield

DNA Barcod analysis

The number of parasitoids (including
those for which barcodes were not
obtained) emerged from sentinel
plants was analysed using a GLM in
RStudio.

GLM had a poisson distribution
with region and cropping type




Results

Table 1. Relative abundance of natural enemies and other insect captured as captured on
Lablab-maize intercrop and Lablab monocrop

Category Order Family

Parasitoid Hymenoptera Braconidae
Parasitoid Ichneumonidae
Other Formicidae
Predator Hemiptera Nabidae
Predator Geocoridae
Parasitoid Diptera Tachinidae
Predator Syriphidae
Predator Coleoptera Coccinellidae
Predator Carabidae
Predator Neuroptera Chrysopidae
Total

A total of 2029 individuals were collected, with higher numbers capture on monocrop (1191) as compared to intercrop (838)
Nine families of natural enemies were captured, from six insect orders: Hymenoptera (Table 1) Tachinidae and Formicidae

| 0 Two most abundant families had 22.67% and 35.77% of insects for monocrop and intercrop, respectively (Table 1).
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Figure 1: Abundance (Mean+SE) of bean aphid natural enemies as influenced by cropping

= [ ablab monocrop had a higher number of NE as compared to intercrop.

= Lablab monocrop in the presence of margin vegetation had the highest mean abundance (3.62) and

,, lowestin lablab maize intercrop in the absence of field margin vegetation (2.07)
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Figure 2: Abundance (Mean) of bean aphid natural enemies as influenced by cropping system and lablab growth
stage in absence of field margin vegetation

* In the temporal distribution of the NE families across the season, all the 10 families were present in the fields during
all the three crop stages.

* No family had significantly higher densities across more than one crop stage.

» The mean abundance of most of the NE was highest during the podding stage followed by the vegetative stage and
|2 was lowest at the flowering stage (Figure 2 ).



Field margin vegetation Cropping system

Crop Stage

Parasitoids emerged

Intercrop
Absent

Monocrop

Intercrop
Present

Monocrop

Vegetative
Flowering
Podding
Vegetative
Flowering
Podding
Vegetative
Flowering
Podding
Vegetative
Flowering
Podding

0.29 = 0.03 bcd
0.09 = 0.01 fg
0.08 + 0.01 g
0.27 = 0.02 cde
0.16 + 0.01 defg
0.12 + 0.01 efg
0.48 = 0.04 a
0.32 = 0.03 bc
0.23 + 0.02 cdef
0.43 + 0.05 ab
0.27 = 0.04 cd
0.51 =+ 0.02 a

Values in the same column followed by the same letter are not different from each other at the 95% confidence interval

using the Tukey’s Honestly Significant Difference (HSD) test

Sentinel plants that were placed in plots with field margin vegetation had more (278) parasitoids compared to in

plots without field margin vegetation (125)

Highest number of emerged parasitoids were observed in monocrop with field margin vegetation at podding
(0.508) and vegetative (0.484) lablab growth stages, respectively, over 31 days (Table 3).



Table 4- Number of emerged parasitoids from A. fabae
sentinel bean plants during season in season 2019

150

Identity of specimens Count

Identity Aph|d|u5 129

. Aphidius colemani
B Aphidius sp
. Lysiphlebus fabarum
M Lysiphiebus sp.

na

Count

Asaphes 3
Pachyneuron 3
Phaenoglyphis 7

Phaenoglyphis villosa 3

ol

Njoro Rengai

Figure 3. The number of paraSitdidSidentified from A. fabae on sentinel plants

during year 2020. NA represents where sequencing was unsuccessful, either Pteromalidae 26
because sequencing was unsuccessful or there was no match with >90% similarity NA 23
= All parasitoids barcoded were they included Aphidius sp., Aphidius colemani, Lysiphlebus

fabarum and Lysiphlebus sp (Figure 3)

= Location in which the sentinel plants were deployed was found to have a significant effect on the number of
emerged parasitoids more in Njoro than Rongai
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Figure 4: Lablab grain yield from lablab monocrop and intercrop (with maize) when cropped with and without field margin vegetation. Letters above each box plot are
from a Tukey’s Honestly Significant Difference (HSD) test showing differences in mean values at the 95% confidence interval

The presence or absence of field margin vegetation had significant effect on lablab grain yield (ANOVA: F (1,12) = 9.008;
P=0.011).
Higher grain yield was observed in plots surrounded with field margin vegetation (298.9 kg ha-1) compared to plots which

had no field margin vegetation (209.5 kg ha-1).

Cropping system had a significant impact on grain yield (ANOVA: F (1,12) = 5.179; P=0.042) where higher grain yield was
recorded in lablab monocrop (288.1 kg ha-1) compared to intercrop (220.3 kg ha-1).

Integration of field margin vegetation and lablab monocrop had the highest grain yield (351.6 kg ha-1) compared to either
intervention alone (Fiatire 4\



The study demonstrated existence of beneficial effects of field margin vegetation on NE in lablab field plots
which translated to higher crop yield.

The diversity and abundance of NE were however, limited to a few specific taxa.
The strongest positive effect was seen for Braconidae, which are highly important in aphid control on lablab.

Intercropping appeared to provide no benefit for pest management of lablab in relation to promoting NE
populations.

Through fluorescent dye tracking applied to margin flowers, we documented evidence of various natural
enemies moving from margins into the lablab crop, indicating existing evidence of support provided by field
margins to NE.

Using sentinel plants, emerged parasitoids were identified and we established the existence of Aphidius
colemani a specific parasitoid in control of Aphis fabae in Kenya. Parasitoid has been documented to be
responsible for up to 50% of aphid control in crops

Plant diverse conserved around field crops have the potential to increase natural enemy abundance into crop fields,
particularly the parasitoids and braconidae. If adopted and integrated into the natural pest control programs it will
provide a lasting solution to pest control in small holder farming systems. Reduce on indiscriminate and over use of
pesticide, economically save of on annual expenditures and cut down on excessive environmental pollution.
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