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Response of some rice cultivars (Oryza sativa L.) to spraying with a natural
honey solution and effect on growth and yield characteristics
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Abstract: The field experiment for the current study was carried out at the rice research station in Najaf governorate,
affiliated with the Iragi Ministry of Agriculture. To know the response of three cultivars of rice to spraying with the natural
honey solution at different. The factorial experiment was carried out using a randomized complete block design with
three replications. The results showed the significant effect of the various study factors with their interactions on the
characteristics of the present study, as the honey solution spray treatment at 6 g. I-1 was superior to cultivar Ambar 33 in
plant height and number of panicle branches (same as cultivar Mashkhab 1 with the same concentration). The number
of grains in panicle, panicle length, 1000 grain weight and fertility percentage (same as cultivar Jasmine with the same
concentration) achieved 67.7%, 88.3%, 104.5%, 52.7%, 21.3% and 148% increase for the traits, respectively compared to
control treatment. As for the result, the spray treatment of cultivar Jasmine with a concentration of 6 g.I-1 with the natural
honey solution was superior in giving the highest grain yield with an increase of 45.6%.
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Introduction

Rice (Oryza sativa L.) is one of the most important
crops (Poaceae) that is entered as a staple food in most
countries of the world, especially in developing countries,
as more than half of the world's population feeds mainly
on this crop, and 20 species belonging to the genus (ory-
za) have been identified. However, the cultivated species
among these species is (sativa) and is cultivated in more
than 100 countries in the world, and its cultivation extends
between latitudes 50 north and 40 south’. The global pro-
duction of this crop reached 762.8 million tons in 2018, for a
cultivated area of 165.5 million hectares, with a productivity
rate of 4.6 tons. hectares™, and in the Arab world, produc-
tion reached 5.6 million tons for a cultivated area of 524
thousand hectares, with a productivity rate of 3.7 tons. ha™.
While in Iraq, rice production for the same year amounted
to 182 thousand tons for a cultivated area of this crop of
54 thousand hectares, with a production rate of 3.4 (tons.
ha")2. If local productivity is compared with global or Arab
productivity, Iraq's productivity rate is considered low for this
crop. This decline may be due to many reasons, including
primitive agricultural methods and a lack of interest in crop
service operations through the introduction of modern tech-
nologies in agriculture, fertilization, pest control and others.
Also, it is one of the negative ways that local farmers use
by alternating rice with wheat, which is reflected in a de-
crease in soil fertility and, thus, a reduction in the yield®.
The quantity required to meet the global need for rice was
estimated from the beginning of the second millennium, so
it was necessary to increase the production rate of this crop
by 50% until 2025¢.

Hence, attention must be paid to this crop, as wide va-
rieties were developed, their characteristics were studied
under different environmental conditions, and the best field
practices were determined for them with one goal, which
is to reach the maximum possible productivity because the
productive capacity of any variety, whatever it is, depends
on the operations of serving the crop®.

One of the goals that man has sought in recent times is
the optimal use of natural resources, the use of raw mate-
rials of a pure environmental nature, and the avoidance of
various environmental pollutants that enter into production,
especially agricultural, and man has used honey since an-
cient times in various fields in addition to nutrition, as it was
used in treatments for sick cases. Different as well as in the
food industry. Bees produce honey from the nectar of plants
and the secretions of nectar-sucking insects (bees). From a
nutritional point of view, natural honey is a source of the es-
sential natural macro and micronutrients, which consists of
a saturated solution of sugars, mainly fructose and glucose,
as well as a wide range of secondary components®’. It was
found that fructose had the highest amount among the su-
gars contained in honey, followed by glucose and sucrose,
in addition to many vitamins, minerals, proteins, enzymes,
flavonoids and phenolic acids®.

In view of the importance of the rice plant and its role in
securing food for most countries of the world, as mentioned
above, and to know the effect of the honey solution on some
growth characteristics and the impact of some varieties of
this plant, this study was conducted.
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Materials and methods

The current study was carried out at the rice research
station in Najaf governorate affiliated with the Iragi Ministry
of Agriculture to know the response of some rice varieties
to spraying using different concentrations of honey solution
and their effect on some growth characteristics and yield.
The experimental land was prepared by performing soil
service operations such as plowing, smoothing and divi-
ding before planting. Samples were taken from the field soil
with a depth of 0-30 cm, and some physical and chemical
properties were measured, as shown in Table (1). Twelve
experimental units with dimensions of 3 x 2 m? for one expe-
rimental unit and a distance between blocks 1.5m, and the
seeds of the varieties (Amber 33, Jasmine and Mashkhab
2) were planted inside the experimental units in lines by the
wet method, the process of weed control and the crop ser-
vice operations were completed as fertilization, irrigation,
etc., according to the approved recommendations. The
plants were sprayed with different concentrations of honey
solution (0, 2, 4 and 6) g.I-1 by five sprays (the first spray
after 50 days of planting and between one spray and ano-
ther for two weeks), as eucalyptus honey was used, which
proved some of the measured qualities of this honey in Ta-
ble (2). The treatments were sprayed using a 20-liter dorsal
sprinkler that was calibrated before applying the treatments,
taking into account that there was no overlap between the
treatments when spraying using a cardboard (carton), and
the used sprayer was washed well after each use.

The characteristics were studied

After completing the experiment, the following charac-
teristics were studied:

Plant height (cm)

According to the size of the plant, when the maturity
was complete from the surface of the soil to the end of the
panicle as the average of a sample of (10) plants.

Number of branches carrying panicle (branch per m?)

The average number of branches carrying the panicle
per square meter was calculated for each treatment.

Number of grains in a panicle (grains per panicle)

The number of grains in the panicle was calculated as
the average of a sample of (10) plants at harvest.

Panicle length (cm)

The panicle length was measured from the beginning
of the panicle (at the last node of the branch) to the end of
the panicle and it was calculated as an average of a sample
of (10) plants.

Weigh 1000 grain (g)

1000 grains of each sample were counted for each of
the different treatments and were weighed by a sensitive
scale after maturation and were calculated as an average of
the sample consisting of (10) plants.

Grains yield (t.ha™)
The yield was calculated after harvesting of a square

meter of each experimental unit, the weight of the grains per
meter was taken then it was converted to tons per hectare®.

Fertility percentage (%)

The fertility ratio was calculated by the following equa-
tion'?:

After recording all the data, the results were compiled

x 100

full seeds no.

fertility percentage = ———
ty p g total seeds no.
and analyzed using the statistical program Genstat, and the
averages were compared using the least significant diffe-
rence (LSD) test at a probability level of 0.05.

Results and discussion

Effect of cultivars on the growth and yield of rice plants

The results in Table (3) show that the difference of cul-
tivars had a significant effect on the growth characteristics
and yield that were measured in this study, as the Amber 33
variety was superior in giving the highest average of plant
height, number of grains in the panicle, the length of the
panicle and the weight of 1000 grain, which amounted to

Measured adjective The value Measuring unit
EC 1:1 7.6 dSm™!
pH 1:1 24 —
N 23
123 Mg kg™’ soil . .
Table 1. Analysis of the physical
K 451 and chemical properties of field soi-
Is.
oM 113 g kg™
sand 140
Soeil _
Separators silt 560 gm kg ! soil
mud 300

Tissue class clay mixture
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Measuring adjective Value Measuring unit

pH _ 422 | e

Hydroxymethyl 5.67 g.100g ™

Total Sugar 63.51 g.100g ™!

Hydroxy methyl furfural 16.05 Mgkg !

Proline 192.65 Mgkg !

Protein 0.108 Mgkeg !

Invert Sugar 31.29 g.100g ™!

Table 2. Some measured characteristics of the honey used for the experiment (eucalyptus honey).

Cultivars Plant Number of | Number of | Panicle Weigh Grains | Fertility per-
height | branches ca- | grains in a length 1000 vield centage (%)
cm rrying pani- panicle (cm) grains (g) (t.ha?)
cle (branch | (grains per
per m?) panicle)
Amber33 118.47 286.83 479.66 52.66 20.05 4.158 11.35
Jasmine 76.33 357.33 41041 36.41 18.72 4.624 12.17
Mashkhabl = 68.66 318.83 401.25 37.66 18.33 2944 8.21
LSD 0.05 247 18.19 19.85 1.46 0.25 0.128 1.41

Table 3. Effect of cultivars on growth characteristics and yield of rice.

118.47 cm, 479.66 grain .panicle” and 52.66 cm and 20.05
g for the traits preceding the succession, so the percentage
increase was 72.5%, 19.5%, 39.8%, and 9.4% for the traits
respectively compared to the Mashkab' cultivar, followed by
the cultivar Jasmine, which recorded the highest average
number of branches bearing panicle, the percentage of fer-
tilization and grain yield, which amounted to 357.33 Branch
perm?and 12.17 % and 4.624 t.ha" respectively, achieving
an increase in the average of the traits by 24.6%, 48.2%
and 57.1% for the above traits respectively. While the culti-
var Miskhab1 recorded the lowest average for most of the
traits under study compared to the rest of the cultivars. The
variation in the response of the studied traits may be due to
the genetic factor of each variety, which is reflected in the
plant's behavior towards standards and growth factors, as
one of the most important factors that determine the beha-
vior of living organisms is the genetic factor in which the
response to different growth factors varies. Several studies
have confirmed the cultivar factor. It had a significant effect
on the plant response and its reflection in the most impor-
tant traits, such as yield. (11) indicated that the cultivars sig-
nificantly affected the studied traits and varied in the various
characteristics. Anbar 33 cultivar gave the highest values
for plant height compared to the rest of the cultivars in the
study. (12) also mentioned that there is a significant effect of
cultivars that was reflected in the most critical studied cha-
racteristics, including plant height, fertility rate, dry weight,
number of panicles, number of grains in panicle, grain wei-
ght and grain yield, and attributed this to the influence of the
genetic factor on the behavior of the plant and its response
to various growth factors.

Effect of spraying with different levels of honey solution
on growth characteristics and yield of rice

The results in Table (4) show that there is a significant
effect of the levels of spraying with natural honey solu-
tion, as the spraying treatment with concentration (6 g.I'")
achieved the highest averages for all growth traits and the
result in this study, it reached 96.66 cm, 415.66 branches
per m?, 545.11 grains per panicle, 46.56 cm, 20.32 g and
4.335 t.ha 14.53% for plant height, number of branches
carrying panicle, number of grains in panicle, panicle length,
the weight of 1000 grain, grains yield and fertility percen-
tage respectively, achieving an increase of 25.4%, 84.6%,
79.3%, 24.7%, 14.0%, 24.9% and 119.2% for the traits res-
pectively, compared to the control treatment, which recor-
ded the lowest averages for all the traits under study. This
was followed by a concentrated spray treatment (4 g.I'").
The reason for the positive effect and the increase in the
average traits treated with the natural honey solution is a
result of that it contains nutrients and materials important
in increasing growth, as honey contains sugars, vitamins,
minerals, enzymes and organic acids", as the presence of
such materials may increase the growth rate. The activity
and effectiveness of the plant in the representation of raw
materials and the manufacture of its food are reflected in the
increase in growth and yield. (14) indicated that honey could
be used as a nutritious bio-fertilizer alone or accompanied
by another fertilizer to give good results.

Effect of interaction between cultivars and honey
solution on growth characteristics and yield of rice

The results in Table (5) show that there is a clear signifi-
cant effect of the interaction combinations between rice cul-
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levels Plant Number of Number of | Panicle | Weigh @ Grains | Fertility
spraying = height branches ca- grains in a length 1000 vield percen-
(g1 (cm) rrying panicle panicle (cm) grains | (t.ha-1) | tage (%)
(branch per m?) | (grains per (2)
panicle)
0 77.11 22522 304.00 37.33 17.83 3.471 6.63
2 85.22 300.55 406.33 41.11 18.72 3.811 9.79
4 92.22 342.55 466.33 44.00 19.27 4.017 11.34
6 96.66 415.66 545.11 46.56 20.32 4,335 14.53
LSD 0.05  2.86 21.01 2292 1.69 0.29 0.148 1.62
Table 4. Effect of levels of honey solution on growth characteristics and yield of rice.
Fertility Grains | Weigh | Panicle = Number of Number of Plant treatments
percen- vield 1000 length grains in a branches ca- height
tage (%) (tha?) grain (cm) pa.nicle rrying panicle (cm) Level spra- Cultivars
(g) (grallils per (branch per ying gl
panicle) m?)
5.86 3.925 18.86 48.60 302.00 140.00 102.66 0 Amber33
10.35 4.087 19.52 51.33 458.33 253.33 116.33 2 Amber33
12.74 4217 20.21 53.66 536.67 330.00 124.33 4 Amber33
16.44 4.402 21.62 57.00 621.67 424.00 129.33 6 Amber33
9.05 4.143 17.50 32.00 345.00 329.00 67.00 0 Jasmine
11.35 4518 18.40 35.00 377.67 345.00 73.00 2 Jasmine
12.65 4.780 18.89 38.00 440.67 363.33 80.33 4 Jasmine
15.61 5.054 20.08 40.67 478.33 392.00 85.00 6 Jasmine
4.98 2.345 17.13 31.33 265.00 206.67 61.66 0 Mashkhab1
7.67 2.827 18.24 37.00 383.00 303.33 66.33 2 Mashkhabl
8.64 3.053 18.70 40.33 421.67 33433 71.00 4 Mashkhab1
11.55 3.551 19.26 42.00 53533 431.00 75.66 6 Mashkhab1
3.08 0.261 0.55 2.64 37.29 33.24 453 LSD 0.05

Table 5. The effect of the interaction between levels of honey solution and cultivars on growth characteristics and yield

of rice.

tivars and the different levels of spraying with a natural ho-
ney solution, as the variety Amber 33 achieved the highest
values of averages in most of the traits under study, except
for the grain yield in which the combinations of Jasmine cul-
tivar excelled. The treatment of spraying honey solution with
a concentration of 6 g.I'" on the Ambar 33 variety gave the
highest averages for plant height, the number of branches
carrying the panicle (equally with the Mashkhab 1 cultivar
with the same concentration), the number of grains in the
panicle, the length of the panicle, the weight of 1000 grain,

and Fertility percentage (equally with the Jasmine cultivar
with the same concentration). They were 129.33 cm, 424
branches per m?, 621.67 grains per panicle, 57 cm, 21.62
g and 16.44% for the traits, respectively. Thus, achieving
an increase of 67.7%, 88.3%, 104.5%, 52.7%, 21.3% and
148% for the traits, respectively, compared to the control
treatments (average of cultivars with a concentration of 0g.I"!
of honey solution). As for the yield, the treatment of spra-
ying the cultivar Jasmine with a concentration of 6 g.I"" with
an explanation of natural honey was superior by giving the
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highest average grain yield, which amounted to 5.054 t.ha",
with an increase of 45.6%. Whereas the lowest values for
the averages of the studied traits were recorded when spra-
ying with distilled water only on the cultivar Mashkhab1 in all
traits except for the number of branches carrying panicles.
The mean decreased to the lowest level for all characteris-
tics.

The percentage of decrease was for plant height,
number of grains in the panicle, panicle length, weight of
1000 grain, grains yield and fertility percentage were 20%,
12.8%, 16.1%, 3.9%, 32.4% and 24.9% for the traits, res-
pectively, compared to the control treatments. The reason
for the distinctiveness of the treatments of the mixtures of
spraying the honey solution with a concentration of 6 g.I'
on the plants of the cultivar Anbar in most of the studied
traits is the result of the cultivar responding positively to the
spray with this concentration as a result of what the solution
contains of nutrients, since honey contains important basic
and secondary nutrients in  The vital processes within the
plant, thus increasing the representation and production of
food for the plant, increasing the division and expansion of
cells, and this is what was observed through the data of the
experiment.

|
Conclusions

Genetic traits play a major role in responding to the
different growth factors of all organisms, especially plants,
so specialists have been breeding plants to produce varie-
ties that have the ability to give the highest production in
conditions that are not ideal for growth through the use of
methods of selection and hybridization or the introduction of
new varieties with distinctive characteristics, as well as the
use of Natural substances are added to the plant in order
to raise the efficiency of representation in the plant and thus
be an integrative process between the genetic and environ-
mental factor of a plant, and through the data of this study
we can conclude that the Amber variety was distinguished
by giving the highest averages for most of the traits under
study, while the Jasmine variety was distinguished by giving
the highest yield when spraying. The plant was treated with
a honey solution with a concentration of 6 g.I"". In contrast,
the cultivar Mashkhab 1 recorded the lowest averages for
the studied traits. Based on the foregoing, we can recom-
mend the use of honey solution at a concentration of 6 g.I!
on rice plants of the two cultivars Amber and Jasmine at
a rate of five sprays during the growing season. We also
recommend the introduction of other varieties and crops in
such experiments in which the honey solution was used alo-
ne or as a supplement as a fertilizer for the crop.
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