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ABSTRACT

The successful cultivation of jute mallow is often hindered by low germination rate, poor seedling establishment,
and slow growth. The experiment was conducted at the Teaching and Research Farm of the Department of
Agricultural Technology of the Federal Polytechnic, Ado-EKkiti in June 2022. Thirty (30) Plastic buckets of 7-litre
capacity were perforated at the bottom and filled with topsoil. The experiment was a 2 x 5 factorial combination
of two cultivars of Jute mallow namely ‘Oniyaya’ and ‘Amugbadu’ and five priming treatment applications. All
treatments were arranged in a Randomized complete block design (RCBD) with three replications. The germination
percentage and mean germination time were also measured while the Crop Growth Rate (CGR) and Pod Growth
Rate (PGR) were calculated throughout the entire crop duration to estimate the Partitioning coefficient (Pr). The
result of the study revealed that a significantly higher number of seeds germinated under hydro priming over other
treatments. Percentage germination was (85 %) and (79 %) for Oniyaya and Amugbadu varieties of jute mallow
respectively while the mean germination time was (5 days at 120 MGT) under hydro priming. Hydro priming gave
the highest value for fresh shoot biomass for Oniyaya (29.9 cm) over Amugbadu (26.56 cm). Similarly, days to first
flowering were significantly shorter under hydro priming for Oniyaya (26 days) over Amugbadu (29 days). Under
the hydro priming method, fresh leaf weight was significantly better when compared with all the treatments imposed
while Oniyaya gave the highest yield (4.03 kg/ha) over Amugbadu (3.62 kg/ha). Hydro priming was found to be the
most effective priming treatment, whereas the control showed little or no effect. The findings suggest that hydro
priming is an effective seed enhancement technique that can improve the germination rate and overall performance
of jute mallow crops. Farmers and seed producers should adopt these techniques to optimize cultivation and
improve the overall yield and quality of jute mallow crops.

KEYWORDS: Mean Germination Time; Priming Treatments; Crop and Pod Growth Rate; Jute mallow
varieties

INTRODUCTION

Jute mallow also known as Jew or jute mallow or
bush okra is an annual crop popularly known in
Southern Nigeria as “Ewedu” and Northern
Nigeria as “Ayoyo”. It plays a significant role in
household nutrition and, therefore, is affordable.
It is used to prepare sauce and soup delicacies and
when cooked, facilitates swallowing of solid
foods. Seed priming is a process of controlling the
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hydration level within the seeds so that the
metabolic activities necessary for germination can
occur while radical emergence is prevented.
Different physiological activities within the seed
occur at different moisture levels (Adelani, 2015;
Binang et al., 2012). Seed priming is one of the
techniques used to obtain higher yield that might
improve seed performance under stress conditions
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which may prevent seed from germination
(Adelani, et al., (2018a).

Seed treatments can enhance germination and
establishment in many field crops such as maize,
rice, and jute mallow seeds. The process increases
the speed and uniformity of germination due to
the ability of seeds to imbibe water for growth and
development (Adelani, 2015; Binang et al., 2012).
Priming has been commercially used to eliminate
seed-borne  fungi and  bacteria, induce
synchronized germination, and increase the
vigour and growth of seedlings under stressed
conditions for increased germination and
emergence rate (Adelani et al., 2018b). The
method is simple and inexpensive and it does not
have special technical complexity (Adebisi et al.,
2012; Pandey et al., 2019). The process helps to
increase or alleviate phytochrome, induces
dormancy in plants; enhances plants' water usage,
decreases the time necessary for germination and
emergence of seed to occur, and improves stand
uniformity aiding in production management.
(Binang et al., 2012). The hard seed resists water
inhibition, uniform growth, and development of
the embryo and as a result interferes with seed
germination and water absorption (Kolodzielek et
al., 2017).

Dormancy causes serious problems to successful
seed germination and seedling establishment in
jute mallow and different priming methods have
been employed to ameliorate the trend in addition
to dry heat treatment to alleviate the problem
(Denton et al., 2013). However, the hard seed coat
of jute mallow seeds causes physical dormancy
hence, its delay in seed germination (Tareq et al.,
2015). Attempts at breaking seed dormancy in
jute mallow include the use of heat under constant
temperatures (Denton, 2013), seed scarification
(Emongor et al., 2004), and the use of chemicals
such as sulphuric acid. Pandey et al., (2019)
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reported that when jute mallow seeds are primed
in boiled water, seed germination and seedling
emergence are enhanced. These studies produced
germination percentages between 40 % - 80 %.
Mechanical scarification usually makes the
surface of seeds permeable to water but reduces
seedling vigor. it reduces seedling vigor while the
size of the seed makes it difficult to carry out
mechanical scarification on jute mallow seeds
(Pandey et al., 2019). Some of these treatments
involve chemicals that do not only overburden
small-scale farmers with high production costs
but these chemicals are not easily accessible. It is
important to exploit feasible and effective
methods that can be used by small-scale farmers
as well as commercial farmers to enhance
germination and seedling vigor.

Several priming treatments will be examined in
this study which may be easier than earlier
attempts that are more difficult to apply especially
by small-scale farmers. Wrong priming
treatments of jute mallow seeds may cause
unnecessary delays in anthesis. In addition, it may
affect crop and pod growth rate, and dry matter
yield which is directly linked to physiological
processes such as photosynthesis, translocation,
and partitioning (Agele et al., 2017; Oyewusi et
al., 2020; Sarfraz et al., 2019). Poor priming
treatments may also block certain physiological
processes which may shut down photosynthesis,
carbon assimilation, and normal plant metabolism
(Kulac et al., 2012).

MATERIALS AND METHOD

Site Description

The experiment was conducted in the Teaching
and Research Farm of the Department of
Agricultural  Technology of the Federal
Polytechnic, Ado-Ekiti in June 2022. The
experiment was carried out to examine the effect
of Different Priming Treatments on Mean
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Germination Time (MGT), Crop and Pod Growth
Rate, and Performance of two varieties of Jute
mallow. The study area experiences rainfall and
sunshine with an annual rainfall of about 2000
mm-3000 mm and a temperature of between 25 to
30 degrees centigrade. This encourages fast
growth of crops and other vegetables which
cannot tolerate frost conditions.

Experimental location

The project was carried out in two phases; the first
location was at the crop production laboratory
while the second location was carried out at the
Teaching and Research Farm of the Agricultural
Technology of the Federal Polytechnic Ado-EKiti.
Experimental design and treatments

Thirty (30) Plastic buckets of 7-litre capacity were
perforated at the bottom and filled with topsoil.
The experiment was a 2 x 5 factorial combination
of two cultivars of Jute mallow namely ‘Oniyaya’
and ‘Amugbadu’ and five priming treatment
applications which were;

I. Thermo-priming (40g of Jute mallow seeds
were steeped in hot water treatment at 80°c for
5 seconds and immediately spread out on
absorbent paper to cool down in dry ambient
conditions.

ii. Halo priming (40g of Jute mallow seeds were
steeped in 10g Nacl; 20g and mixed in 30Cl
of water for 12 hours)

iii. Chemo-priming (40g of Jute mallow seeds
were steeped in 30Cl of 20g liquid urea for 12
hours)

iv. Hydro-priming (40g of Jute mallow seeds
were steeped in 30CI of fresh water for 12
hours)

v. Unprimed seeds or No priming (NP). (This
served as the control).

All treatments were arranged in a Randomized
complete block design (RCBD) with three
replications making a total of 30 treatments.
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Estimation of MGT and
germination

Germination counts at the laboratory were taken
every three days and the final cumulative figure
was expressed as a percentage of the total seed
germinated. Germination of seeds (protrusion of
radicle by 2 mm) was calculated to determine the
MGT for each treatment as described by Oboho
and Igharo (2017). The mean germination time
was determined

The result obtained from the laboratory was used
on the field for 40 days to determine the crop and
pod growth effect and assess the performance of
the two varieties of jute mallow in the study area.
The germination percentage (GP) was calculated
using Eq. 2.

GP = No of seeds germinated

P= No of the seeds tested %100 (1)

The numbers of seedling emergence were
recorded daily, starting from the third day after
sowing until 14 days after sowing. The seedling
was scored as emerged when the cotyledons broke
through the surface and the percentage of seedling
emergence was calculated by dividing the total
number of seedlings that emerged by the number
of seeds sown and multiplied by a hundred.
Determination of soil physical and chemical
properties

Soil samples were randomly taken at 0 - 30cm
depth using a soil auger before land preparation
and analyzed for physical and chemical properties
in the laboratory in the Agronomy Department of
the Federal University of Technology, Akure,
Ondo State using Standard procedure as described
by Black (1965).

Determination of crop growth rate

Crop Growth Rate (CGR), was calculated
throughout the entire crop duration. The CGR was
calculated as CGR =T/DH

Where T is the Total Biomass

DH is the number of days to maturity. The pod
growth rate (PGR) was estimated as PGR=Y/RD

percentage
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Where Y is the pod or fruit yield

RD is reproductive duration. The Partitioning
coefficient (PR) was estimated as the ratio of pod
growth rate to crop growth rate (Agele et al.,
2017; Oyewusi et al., 2020).

Determination of percentage soil moisture
content

The percentage moisture content of each soil
sample was determined as follows:

Each pot was weighed and the weight differences
(kg) were converted to volume (ml). The values
obtained for each pot represented the volume of
water applied to that particular pot at that period.
The average volume of water used rate was
determined for each jute mallow variety.
Determination of leaf area

Measurement of leaf length and width for five (5)
leaves selected from the five plants of the two
tested varieties were averaged to one value. Leaf
area was calculated according to O’Neal et al.,
(2002).

LA =0.919 + 0.682LW
Where

LA = leaf area,

L = leaf length, and

W = leaf width.

The values for each of the five plants selected
from the two jute mallow varieties were averaged
to get a single value for each plot. Then the
average value for each plot in each replication for
both varieties was calculated.

Data collection and analysis

Parameters taken included Measurement of plant
height (cm), Number of leaves and branches,
Stem girth (g), Fresh root weight (g) Leaf Area
(cm?), Days to first flowering, Number of seeds
per plant, Shoot biomass (g) and fresh leaf weight
(kg/ha). The germination percentage and mean
germination time were also measured while the
Crop Growth Rate (CGR) and Pod Growth Rate
(PGR) were calculated throughout the entire crop
duration to estimate the Partitioning coefficient
(Pr). The data obtained were subjected to analysis

(4)
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of variance and the differences between the
treatments were estimated by the use of the
Duncan Multiple Range Test with the aid of
Gestate Discovery Software (L.A.T., 2015).
Mean, standard deviation, and standard error were
also employed to determine the level of accuracy
and deviation from the mean.

RESULTS AND DISCUSSION

Table 1 shows the result of soil chemical
properties before the experiment. The pH of the
soil was 4.16 which is acidic. The organic matter
contents analyzed was 1.35%. Nitrogen content
was low 0.10 g/kg. The available P content in the
soil was low 4.16 mg/kg, K was also low (0.14
cmol/kg), Na (0.22 cmol/kg), Ca (1.80 cmol/kg),
and Mg (0.70 cmol/kg). The result showed that
the soil was sandy loam in texture with a high
proportion of sand (56.80%). This implies that
basic cations such as Ca, K, Na, and Mg would be
leached more easily as texture determines the
degree of retention or ease of leaching of basic
cations (Wapa & Oyetayo, 2014).

Effect of different priming methods on mean
germination time (GMT) and germination
percentage (GP) of two varieties of Jute
mallow

The result in Table 2 shows that a significantly
higher number of seeds germinated under hydro
priming over other treatments. Percentage
germination was (85%) and (79%) for Oniyaya
and Amugbadu varieties of jute respectively while
the mean germination time was (5 days at 120
MGT). This shows that it took shorter days for
both varieties under hydro priming to germinate
when compared with other treatments. This is
closely followed by thermo priming with hot
water treatment for both varieties. The result
recorded a germination percentage of (6 days or
144 MGT) for jute mallow seeds to germinate
under hot water treatment for both varieties. This
was closely followed by chemo priming (7 days
at 168 MGT) while halo priming (priming in
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sodium chloride) took longer days to germinate (9
days at 216 hours). There was no germination for
the control in the laboratory experiment under
study.

Effect of different priming methods on growth
and growth characters of two varieties of Jute
mallow at harvest

The result of the effect of different priming
methods on the growth development of two
varieties of jute mallow at harvest is presented in
Table 3. The result shows that hydro priming is
significantly better among all the treatments
imposed. Significantly higher values were
recorded for hydro priming jute mallow varieties
for plant height, number of leaves and branches,
and leaf area over other treatments. There was
however no significant difference in the stem
girth for all the treatments. Plant height was
highest under hydro priming for Oniyaya
(101.6cm) over Amugbadu (97.0cm), number of
leaves (149.6), (140.5), number of branches
(20.5) (17.9), and leaf area (55.91cm?) and
(52.13cm?) respectively. This was closely
followed by chemo priming (liquid urea
treatment). The result shows that Oniyaya
performed significantly better than Amugbadu.
The lowest value was however recorded for the
control or no priming (NP).

Effect of different priming methods on vyield
and yield characters of two varieties of Jute
mallow at harvest

The result in Table 4 shows that Oniyaya
responded better to different priming methods
over Amugbadu while hydro priming was
significantly better than all other treatments
imposed for yield and yield characters of jute
mallow. Hydro priming gave the highest value for
fresh shoot biomass for Oniyaya (29.9cm) over
Amugbadu (26.56cm). Similarly, days to first
flowering were significantly shorter under hydro
priming for Oniyaya (26 days) over Amugbadu
which took longer days to attain first flowering
(29 days). Similarly, the number of seeds per plant
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was significantly higher for Oniyaya over
Amugbadu (18.00) and (16.98) respectively.
Under the hydro-priming method, fresh leaf
weight was significantly better when compared
with all the treatments imposed while Oniyaya
gave the highest yield (4.03kg/ha) over
Amugbadu (3.62kg/ha). This was closely
followed by treatment with liquid urea fertilizer or
chemo priming (CP). The lowest value was
however recorded for control.

Effect of different priming methods on Crop
Growth Rate (CGR) of two varieties of Jute
mallow at harvest

The result in Table 5 shows that it took longer
days for Oniyaya to attain maturity under the
control or no priming treatment (55 days) while
the shortest days to maturity were obtained under
hydro priming for Oniyaya (42 days). There was
no significant difference in the CGR and the PGR
among all the tested jute mallow varieties based
on the various treatments imposed. However, the
partitioning coefficient was significantly higher
for Oniyaya (1.50) under hydro priming over
other treatments.

The seed quality tests revealed that hydro-priming
is effective in inducing early germination and this
enhanced the crop and pod growth rate of the
tested jute mallow varieties thereby improving the
leaf yield of jute mallow. A good priming
technique will promote plant vigor which is
characterized as the total properties that determine
the activity and acceptable germination
performance of the seed (Nyadanu et al., 2017).
Germination rate is a necessary parameter in crop
establishment on the field. The effect of
treatments on the seed varied significantly, seeds
primed into cold water in this study, were the only
treatment that started germination from the fourth
day of germination count. This is consistent with
other findings that hydro-priming treatments
enhanced early germination (Binang et al., 2012).
Seed dormancy in jute mallow is physical
dormancy and is usually a result of hard seed
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covering which prevents water from entering the
seed (Emongor et al., 2004; Pandey et al., 2019).
The cold water treatment in this study thus
scarified the seed coat and caused water
imbibition hence facilitating germination and
emergence. Water in this study also provided a
good medium for enzymes to catalyze the
breakdown of seed coat and this allowed
imbibition and gaseous exchange thereby
enhancing germination and emergence. The
effectiveness of hydro priming treatment to
overcome seed dormancy as recorded here, agrees
with that reported by Rahimi (2013) for C
syminum under temperatures and water stress.
According to Nkomo and Kambizi (2009) and
Pandey et al., (2019), pre-chilling treatment may
stimulate the germination of C. cunninghamiiin
seed. The poorer longevity of ‘Amugbadu’ seeds
that were subjected to gradual cooling in ambient
conditions following hot water-priming compared
with those that were primed in cold water
immediately, indicated that hot water priming at
80°C must have resulted in embryo damage.
Similar results may have occurred with treatment
with sodium chloride and chemotreatment. The
poor germination of ‘‘Amugbadu’ seeds primed
in hot water at 80°C compared with the values
obtained for the untreated seeds damaged the seed
embryo even when the treatment did not result in
considerable dormancy alleviation. In this study,
there was no significant difference in the CGR
and the PGR among all the tested jute mallow
varieties based on the various treatments imposed.
However, the Partitioning coefficient was
significantly higher for Oniyaya under hydro
priming over other treatments. This agrees with
the works of Ghiyasi et al., (2008) and Pandey et
al., (2019) who opined that poor methods of seed
priming reduce leaf production, alter seed setting
efficiency, and promote senescence and
abscission resulting in decreased total leaf area
per plant and seed reduction (Agele et al., 2017;
Oyewusi et al., 2020). Reduction in leaf relative
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water content reduces crop growth and thus
biomass production (Aguyoh et al., 2013). Seed
production which is positively correlated with leaf
area may also be reduced by leaf area reductions
induced by poor priming techniques (Agele &
Olabomi, 2010) Dry matter partitioned into
harvestable organs contributed to the yield of
crops. In addition, efficient priming techniques
enhanced dry matter partitioning in crops.
CONCLUSIONS AND RECOMMENDATIONS
The seed quality tests revealed that hydro priming
is effective inducing early germination and this
enhanced crop and pod growth rate of the tested
jute mallow varieties thereby improving leaf yield
of jute mallow. Hydro priming technique
promoted seedling germination, emergence, and
vigor which is characterized as the total properties
that determine the activity and acceptable
germination performance of seed. In addition, the
Partitioning coefficient was significantly higher
for Oniyaya under hydro priming with the highest
germination percentage and mean germination
time over other treatments. Farmers and seed
producers should adopt these techniques to
optimize cultivation and improve the overall yield
and quality of jute mallow crops.

The study was limited to the Ado-EKiti
environment in the early rainy season. In addition,
the study only focused on the two commonly
grown jute mallow varieties in Ado-EKkiti. In
addition, the study was conducted under
controlled conditions, which may not accurately
reflect the field conditions. The seed samples used
in the study were obtained from a single source,
which may not be representative of the entire
population of jute mallow seeds available in the
market. Further study is, therefore, necessary to
examine the effect of priming at higher or lower
concentrations while planting may be subjected to
field conditions in the late rainy season to
compare the seasonal effect on jute mallow under
different treatments.
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Table 1: Physical and chemical properties of the soil at experimental site

Properties Value
Ph (water) % 4.16
Total N (%) 0.10
Available P (mg/kg) 12.76
ca’ (Cmol/kg) 1.80
Mg’ (Cmol/kg) 0.70
K" (mglkg) 0.14
Na' (Cmol/kg) 0.22
Organic carbon (%) 0.78
Organic matter (%) 1.35
Particle size distribution -
Sand 56.80
Silt 20.00
Clay 23.20
Total porosity (g/g) 35.30
Water holding capacity (g/g) 0.061
Texture Sandy loam
Bulk density )g/cms) 1.32

Table 2: Effect of different priming methods on mean germination time (GMT) and germination percentage (GP) of two
varieties of Jute mallow

Treatment Variety Number of Number of Percentage MGT MGT in
seeds planted seeds germination in Hours days
germinated (%)

TP (HWT) Oniyaya 100 65 65 144 6
Amugbadu 100 60 60 144 6
HP (SCT) Oniyaya 100 40 40 216 9
Amugbadu 100 37 37 216 9
CP (LUT) Oniyaya 100 50 50 168 7
Amugbadu 100 45 45 168 7
HYP (FWT) Oniyaya 100 85 85 120 5
Amugbadu 100 79 79 120 5
NP (CLT) Oniyaya 100 0 0 - -
Amugbadu 100 0 0 - -

(TP: Thermo priming) - Hot water treatment,(HP:Halo priming) - Sodium chloride treatment.(CP:Chemo-priming) - Liquid
urea treatment.(HYP: Hydro-priming) - Fresh water treatment.(NP:No priming) - Control.(MGT)-Mean germination time
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Table 3: Effect of different priming methods on growth and growth characters of two varieties of Jute mallow at harvest

Treatment Variety Plant height Number of Number of Stem girth Leaf Area Mean
(cm) Leaves branches (cm) (cm?)

TP (HWT) Oniyaya 84.9° 99.0¢ 13.94 0.70? 34.90° 46.68
Amugbadu 82.7¢ 90.5¢ 11.04 0.60? 31.00¢ 43.16

HP (SCT) Oniyaya 85.5¢ 110.0¢ 15.0¢ 0.672 39.04¢ 50.04
Amugbadu 81.7¢ 103.5¢ 12.54 0.59° 37.90¢ 47.29

CP (LUT) Oniyaya 89.0° 134.0° 18.6° 0.69° 41.33° 56.72
Amugbadu 87.9c 127.8° 16.9¢ 0.642 39.90° 55.49

HYP (FWT) Oniyaya 101.6° 149.6° 20.5° 0.79? 55.912 65.68
Amugbadu 97.0° 140.52 17.9° 0.73? 52.13? 54.45

NP (CLT) Oniyaya 65.9¢ 88.9¢ 14.04 0.562 30.99¢ 40.07
Amugbadu 60.0¢ 80.0° 12.5° 0.522 27.82¢ 36.18

SD 9.14 10.60 3.91 0.81 6.28

SE+ 2.89 3.35 1.28 0.26 1.99

Mean followed by the same superscript significantly different at 0.05% probability on the same row using Duncan’s Multiple
Test(DMRT). (TP: Thermo priming) - Hot water treatment. (HP: Halo priming) - Sodium chloride treatment. (CP: Chemo-
priming) - Liquid urea treatment. (HYP: Hydro-priming) - Fresh water treatment. (NP: No priming) - Control.

Table 4: Effect of different priming methods on yield and yield characters of two varieties of Jute mallow at harvest

Treatment Variety Fresh Shoot Days to first Fresh root Number of Fresh leaf Mean
biomass (g) flowering weight seed/plant weight
(9) (kg/ha)
TP (HWT) Oniyaya 21.00¢ 30.33° 1.892 12.90¢ 1.364 13.89
Amugbadu 19.03¢ 38.902 1.672 10.11°¢ 2.25¢ 14.79
HP (SCT) Oniyaya 22.90° 34.34° 2.192 12.95¢ 2.43° 15.36
Amugbadu 20.00¢ 31.20° 2.002 11.86° 2.90° 13.99
CP (LUT) Oniyaya 26.18° 37.00? 1.90° 15.56° 3.26° 16.88
Amugbadu 23.88° 33.18° 1.782 13.67¢ 3.12° 15.71
HYP (FWT) Oniyaya 29.002 26.25¢ 2.702 18.00? 3.83P 16.24
Amugbadu 26.56° 29.00¢ 2412 16.98° 3.62° 15.93
NP (CLT) Oniyaya 23.00° 39.00? 0.582 12.99¢ 1.394 15.79
Amugbadu 22.35¢ 37.892 0.262 10.00¢ 1.20¢ 14.70
SD 4.82 5.81 1.32 3.68 1.58
SE+ 1.53 1.84 0.42 1.16 0.49

Mean followed by the same superscript significantly different at 0.05% probability on the same row using Duncan’s Multiple
Test(DMRT). (TP: Thermo priming) - Hot water treatment. (HP: Halo priming) - Sodium chloride treatment. (CP: Chemo-
priming) - Liquid urea treatment. (HYP: Hydro-priming) - Fresh water treatment. (NP: No priming) — Control
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Table 5: Effect of different priming methods on Crop Growth Rate (CGR) of two varieties of Jute mallow at harvest

Treatment Variety Total Number of CGR PGR Partitioning
Biomass days to (g/mg/day) (g9/mg/day) Coefficient (PR)
(9) (M) maturity (DH)
TP (HWT) Oniyaya 21.00¢ 45° 0.562 0.032 0.53°
Amugbadu 19.03¢ 50P 0.362 0.042 0.11°
HP (SCT) Oniyaya 22.90° 48° 0.482 0.052 0.10°
Amugbadu 20.00¢ 48° 0.422 0.06? 0.14°
CP (LUT) Oniyaya 26.18° 50P 0.522 0.06? 0.11°
Amugbadu 23.88¢ 48° 0.50? 0.072 0.14°
HYP (FWT) Oniyaya 29.00? 42° 0.60? 0.09? 1.502
Amugbadu 26.56° 48° 0.55? 0.08? 0.15°
NP (CLT) Oniyaya 23.00° 552 0.422 0.032 0.10°
Amugbadu 22.35¢ 50P 0.452 0.00? 0.00¢
SD 4.82 4.88 NS NS 2.49
SE+ 1.53 154 NS NS 0.78

(TP: Thermo priming) - Hot water treatment. (HP: Halo priming) - Sodium chloride treatment (CP: Chemo-priming) - Liquid
urea treatment. (HYP: Hydro-priming) - Fresh water treatment. (NP: No priming) - Control. PGR: Pod Growth Rate.
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