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Abstract

Egyptian spinach is a nutritious leafy vegetable consumed in many parts of the world. Seed dormancy is a common problem associated with the
germination of Egyptian spinach seeds. As a result, this study investigated the effect of fabric covering on the emergence and yield of Egyptian
spinach. The treatments comprised pots covered with Dewitt ultra-web 3000 landscape fabric and, pots without covering. Each treatment was
replicated three times with twenty Egyptian spinach seeds planted in each pot. Each pot received 500 ml of water every other day, from planting
to harvesting. The covering was removed 10 days after planting. Data collected included stand count, SPAD reading, total number of leaves per pot,
number of leaves per plant, leaf fresh weight per pot, total harvest weight per pot, and harvest weight per plant. The results showed significant
increase in total number of leaves per pot and number of leaves per plant, when Egyptian spinach was covered compared to uncovered (P<0.1).
Though insignificant, harvest weight was greater for the uncovered treatment compared to the covered.
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Introduction

Egyptian spinach (Corchorus olitorius L.) is a leafy vegetable
widely grown and consumed in the tropical regions of Africa and
Asia [1-3]. It is also commonly found in the open bushland, grass-
land, and cultivated lands in African countries such as Bostwana,
Ghana, Kenya, Nigeria, South Africa, Zambia [4], and Asia (e.g. In-
dia, and Bangladesh). Other common names of Egyptian spinach
include jute leaf [3], jute mallow, saluyot, jute, Jew’s mallow, and
bush okra [5]. Egyptian spinach is a good source of protein, vita-
mins (A, B, C, E), lipids, carbohydrates, mineral nutrients including
iron and calcium [3,6-8], and essential amino acids [9,8]. Egyptian
spinach also has medicinal properties and is reported to be used
for the treatment of fever, waist pain, stomach problem, and loss of
appetite [8,10]. Egyptian spinach leaves are typically eaten fresh or
dried [11,12].

@ @ This work is licensed under Creative Commons Attribution 4.0 License|S]BLS.MS.ID.000519.

Egyptian spinach seeds are known to have dormancy [13] and
this is attributable to their nature [14]. They have hard seed coats
which serve as a barrier that interferes with imbibition, oxygen up-
take, gaseous exchange, and radicle emergence [4,15]. Though seed
dormancy may aid seeds to survive environmentally stressful con-
dition [16], dormancy typically leads to non-uniform germination
and seedling emergence that is problematic for vegetable growers
[17]. Poor germination of Egyptian spinach seeds fraught attempts
made to promote its cultivation in Bostwana [4]. Physical dorman-
cy is usually mitigated by scarification of plant seeds through a
mechanical, thermal or chemical means to make hard seed coats
permeable to water or gas [12,18]. For Egyptian spinach several
different strategies have been used to break seed dormancy. These
include seed steeping in 80-97°C water at timeframes ranging from
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five seconds to 15 minutes [12,19-21], and treating the seeds with
dry heat at 80°C and 100°C and concentrated sulfuric acid at room
temperature [12]. However, Velempini et al. [4] described soaking
Egyptian spinach seeds in 80°C water for 15 as the most effective
method as it resulted in greater than 90% germination. In contrast,
Emongor et al. [14] found that treating Corchorus tridens seeds
with sulphuric acid (98%) significantly broke seed dormancy and
enhanced germination capacity of the seeds. Other researchers
found that seed pre-chilling accompanied by exposure to greater
than 30°C enhanced the germination of C. olitorius seeds [22]. In
the wild, Corchorus olitorius grows in grassland areas, fallows or
abandoned fields, often close to marshes, rivers and lakes and at al-
titudes of up to 1259 m [13]. It is likely that the acidic conditions of
marsh lands and the other locations plays a role in their successful
establishment in those environments.

The use of plant material as cover to promote seed germina-
tion is common among small-scale farmers in some parts of Africa.
However not much research efforts have been dedicated to investi-
gating effectiveness of the practice or the use of covers in general.
Mayor etal. [23] investigated the effect of shrub cover on the germi-
nation, dormancy and seed viability of Piptochaetium napostaense,
a common perennial grass in central semi-arid Argentina and found

that seeds buried under shrub cover had very low germination rate.
Since most of the research on dormancy breaking and germination
of Egyptian spinach are heat and acid based which farmers may
not feel comfortable working with, it is necessary to explore oth-
er approaches including the use of covers which are relatively less
sophisticated to use. Since temperature and humidity are known to
play crucial roles in the germination of seeds buried [24-26], read-
ily available materials such as landscape fabric which can conserve
soil moisture and moderate temperature around sown seeds may
aid in breaking dormancy and promote germination. Besides, land-
scape fabrics or their analogues can be used several times. Hence,
the objective of this study was to determine the effect of fabric cov-
ering on the emergence and yield of Egyptian spinach.

Material and Methods

This study was conducted as a pot experiment on the research
farm of the College of Agriculture and Human Sciences on the cam-
pus of Prairie View A&M University, Prairie View, Texas (Longitude
30.080400, Latitude -95.990930), from June to October in 2018
and 2019. Prairie View is located in the northwestern edge of the
Houston-The Woodlands-Sugar Land metropolitan area. Weather
conditions during the study period is summarized in Table 1.

Table 1: Mean air temperature, and precipitation in Prairie View, Texas in 2018 and 2019.

Month 2018 2019 2-yrav. 2018 2019 2-yr total
July 28.1 279 28.0 47.8 21.1 68.9
August 27.8 29.1 28.5 125.5 92.2 217.7
September 25.7 27.3 26.5 73.2 38.6 111.8
October 211 21.5 21.3 14.9 170.7 185.6
Total 583.95

°C = degree Celsius; mm = millimeter; 2-yr av. = 2-year average.

Table 2: Effect of fabric covering on the total number of leaves per pot, number of leaves per plant, leaf fresh weight, total harvest weight, and

harvest weight per plant.

Uncovered 151.0° 9.1° 37.6° 110.6* 6.8°

Covered 182.0* 11.0° 40.4°2 95.12 592

LSD 33.0 2.16 14.2 30.2 1.9

SE 9.9 0.6 4.3 9.0 0.57
P-value 0.0604* 0.0765* 0.6658 0.263 0.2961

Means within column followed by same letter(s) are not significantly different at P<0.7; LSD = least significant difference; SE = standard error.

The experiment was arranged in a completely randomized de-
sign with three replications. A Ghanaian cultivar of Egyptian Spin-
ach was used to conduct the study. Planting was done in 15-cm
diameter pots filled to the rim with Pro-mix Bx Mycorrhizae (Pre-
miere Tech Horticulture, Quakertown, PA, USA) potting soil. The
potting soil in each pot was thoroughly wetted until drainage from

the bottom and planted with 20 seeds and placed on a bench in
the open. The pots were randomly assigned to the two treatments
namely Dewitt ultraweb 3000 landscape fabric (DeWitt Company,
Sikeston, MO, U.S.A.) cover and the control (no cover). The covering
lasted for only 10 days for the cover treatment and was removed.
Subsequently, each pot received 500 ml of water every other day.
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Watering was not done if a significant amount of rain fell before or
on the day scheduled for doing so. Nitrogen fertilizer was applied at
20 kg N/ha at 6 weeks after planting using Peters Professional® fer-
tilizer (20-20-20). Data collected included stand count (i.e. the total
number of plants per pot), SPAD reading, total number of leaves
per pot, number of leaves per plant, leaf fresh weight, total harvest
weight, and harvest weight per plant. SPAD reading was taken using
a Minolta Chlorophyll Meter SPAD-502DL (Spectrum Technologies
Inc., Aurora, IL, USA) from three randomly selected plants from
each pot. One-time harvesting was done at 4 months after plant-
ing by cutting the stems at the ground level. Total harvest weight
was determined by weighing the whole harvest including the stem
and leaves on a weighing scale. Harvest weight per plant was as-
sessed by dividing the total harvest weight by the total number of
plants per pot. The total number of leaves per pot were determined
by counting. Leaves were detached from the stems and branches
and weighed for leaf fresh weight. Leaf weight per plant was deter-
mined by dividing the total leaf weight by the total number of plants
per pot. The data collected was subjected to analysis of variance
(ANOVA) using the Statistical Analysis Software (SAS) version 9.3
and conclusions were drawn at the 10% significance level.

Results and Discussion

Since the goal of this study was to observe emergence and grow
the plants to maturity, stand count is representative of germination
rate since none of the plants died after emergence. Each treatment
uncovered and fabric covered had an emergence rate of about 83%
and therefore were not statistically different (Figure 1). The lack of

difference could be because the covering did not necessarily provide

an advantage since both treatments received sufficient amounts of
water and were exposed to adequate temperature (Table 1). This
assertion is made because it has been reported that unfavorable en-
vironmental conditions including factors such as moisture, light and
temperature can impede emergence even after seed germination
[21,27]. Hence dormancy is a survival mechanism to withstand er-
ratic and challenging environmental conditions [14]. The sufficient
environmental conditions in both treatments may have enhanced
germination and emergence since heat is known to weaken seed
coats resulting in dormancy alleviation [28,29]. The stand count re-
sults obtained may also be an artifact of the quality of seeds used in
the experiment since damaged seeds are known to reduce germina-
tion and emergence of field crops [30]. The Egyptian spinach seeds
used in this experiment were thoroughly cleaned to remove all de-
bris and broken seeds. The peat moss potting soil used may have
also contributed to the lack of difference in emergency since peat
moss is widely known to provide excellent environment for germi-
nating seeds [31,32]. The emergence results obtained in this study
are significantly higher than the results of Oladiran [21] who inves-
tigated the effects of both steeping duration and seed scarification
on seedling emergence. Average emergence rate observed for both
treatments were 41.9% and 66% respectively. Though a little lower,
the emergence rate obtained in this study is comparable to results
obtained for reported successful methods such as dry heat [12,33]
and combined chilling and heat treatment [22]. SPAD reading was
not also different for the covered and uncovered Egyptian spinach
treatments (Figure 2) signifying that cover did not affect the leaf
chlorophyll content of the covered treatment.
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Figure 1: Stand count of Egyptian spinach for fabric covered and uncovered treatments.
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Figure 2: SPAD reading of Egyptian spinach for fabric covered and uncovered treatments.
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However, total number of leaves per pot increased significantly
(P<0.1) by 17.0% when Egyptian spinach seeds were covered com-
pared to uncovered (Table 2). Similarly, number of leaves per plant
increased significantly (P<0.1) by 17.3% when Egyptian spinach
seeds were covered compared to the uncovered (Table 2). Though
statistically insignificant, leaf fresh weight per pot increased 6.9%
for the covered compared to uncovered treatment (Table 2). In
contrast, total harvest weight per pot was 14% greater when
Egyptian spinach seeds were not covered in comparison to the
covered though not statistically different (Table 2). Following the
same trend, harvest weight per plant was 13.2% less for the cov-
ered treatment compared uncovered treatment (Table 2). Although
there was no difference in emergence, the yield results suggest that
there is a benefit to covering since the covered treatment produced
more leaves which is the portion of the plant eaten. The results also
suggest that the 10-day covering period for the covered treatment
appears to be suitable since it did not lead to adverse effects on
relative chlorophyll which the SPAD measurements represent and
leaf yield. Though statistically insignificant, the higher total har-
vest weight and harvest weight per plant recorded seem to suggest
that plants in the uncovered treatment developed more stems than
leaves. This could be notable if Egyptian spinach is grown as a fiber
instead of vegetable crop for leaves.

This study has demonstrated that fabric covering can be a use-
ful approach to overcoming physical seed dormancy in Egyptian
spinach though its effect was not drastically shown in this study
probably because of the more controlled experimental approach
used. The effects of cover may be more distinct under natural field
conditions as result of more severe fluctuations in environmental
conditions. Since the emergence results observed in this study is
comparable to the more relatively sophisticated methods of break-
ing seed dormancy, covering provides an additional option for
unsophisticated small-scale farmers and urban gardens looking
for simple methods to overcome the challenge of dormancy when
growing Egyptian spinach. It also has the advantage of being a rel-
atively inexpensive approach since the covers can be used over and
over again. More so, there are several cheaper analogues of the fab-
ric type used in this study available that can be used for the same
purpose. Further research under natural field conditions will pro-

vide additional information to bolster these results.
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