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Abstract. A field experiment was carried out in Anbar Governorate, Heet city , during
December 2018 to May 2019 in sandy clay loamy soil .The experiment included three factors :
Date residues were added at two levels (0 and 5%) of soil weight mixed with the soil, Humic
acids was added to the soil in three levels (0, 15 and 30 kg ha™ ) ,The amount of irrigation
100 % and 50% of the net irrigation depth calculated from the measurements of the American
type A evaporation basin were added. Study factors were distributed according to the split -
split plot design within RCBD with three replications. The results showed that the study
parameters had a significant effect on the values of plant height, fresh weight of leaves,
number of leaves, average bulb weight and total bulbs yield. The highest values of plant
height, number of tube leaves, average weight of bulb, and total bulbs yield were 78.3 cm, 25.0,
85.0 gm and 30.82 ton ha-1 respectively when adding 5% of date residues and the humic level
was 15 kg ha-1 and irrigation water 100% compared to 27.1 cm and 3.0, 26.1 gm and 2.0
ton ha-1 when date residues are not added, and a humic level of 0 kg ha-1 and the amount of
irrigation water 5 0%. The bilateral and triple interaction between the three factors also
show a significant effect on some plant traits.

1- Introduction

The onion (Allium cepa L.), which belongs to the Alliaceous family, is one of the most important
strategic crops in Iraq and the world. Which is of great importance as it is an antioxidant and
anticancer [1]. Therefore, various countries have sought to pay attention to its cultivation and increase
the cultivated areas of it to raise the level of production. The yield per hectare in Iraq of bulbs for
2007 is about 8262 kg ha-1. This productivity is relatively low when compared to that of other Arab
countries such as Jordan 22660 kg ha-1 and Saudi Arabia 25304 kg ha”' and Egypt 31991 kg ha™ [2].
Many researchers have been interested in studying the effect of organic fertilizers in plant growth
and yield, which is one of the factors affecting the availability of plant nutrients and then positively
affecting plant growth and development [3]. The addition of date residues is an effective strategy in
reducing the effect of water stress and increasing plant tolerance by improving the distribution of soil
pores, increasing the ability to hold water and aeration, and improving root secretions such as organic
acids that regulate soil pH [4]; [5] found that adding date palm residues and rice residues to the soil
had a significant effect on the yield of cucumber, as the treatment of date palm with 100%, increase
plant height, and plant yield [6] showed that adding organic nitrogen at a rate of 9.5 ton ha™ with
potassium and phosphorous from natural sources led to an increase in plant height, number of leaves ,
length, diameter and weight of the bulb, as well as the elements of nitrogen, potassium, phosphorus,
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copper, manganese, zinc and iron in the plant tissues. Gambo[7] found a significant increase in onions
yield when adding farm fertilizer at a level of 30 ton ha-1 with 75 kg of nitrogen ha" . Normally,
adding humic acid to the soil is associated with an increase in the availability of nutrients. Also the
addition of these acids have a significant role in the soil-plant relationship by transform many
nutrients into formulas available for absorption by the Plant [8]; [9]. Water is one of the most
important determinants of agricultural production, and the demand for it is increasing, so rationalizing
the use of water in irrigation of crops is necessary. Iraq suffers from water scarcity due to the shortage
of annual water supplies of the Tigris and Euphrates[10]. Many methods have been adopted to reduce
water needs and by innovative scientific methods, including insufficient irrigation, by adding
quantities of water less than the actual water needs[11]. The study aimed to find out the role of date
residues and humic acid water demand in the growth and yield characteristics of onions.

2- Materials and Methods
A field experiment was carried out in Anbar Governorate, Heet city , during the period from December
2018 to May 2019 in sandy clay loamy soil. The physical and chemical properties of the soil were
estimated according to the methods mentioned in[12]. The volumetric moisture at saturation, field
capacity, and permanent wilting point were estimated[13];(Table 1) .Date residues were mixed with
the soil in to level without added and added 5 % of soil weight Humic acids was added to the soil in
three levels (0, 15 and 30) kg ha-1.The amount of irrigation water 100 % and 50 % of the net
irrigation depth calculated from the measurements of the American type A evaporation basin were
added.
Scheduling of Irrigation

All treatments irrigated as 20 mm deep for germination. Irrigation then scheduled to compensate
vaporized water from the American evaporation class A pool using 50 % and 100 % NDI. The NDI
computed after that by the following equations [14]:
ETy = K, X Epan (1)
Where:
ETO: evapotranspiration potential (mmday™).
Epan: evapotranspiration measured in the pan (mm.day™).
Kp: evaporation pan's specific coefficient, that differs according to pan's type, vegetative cover
surrounding the pan, and soil surface nature, as mentioned in [15]. The value 0.8 was depended here
depending on meteorological conditions of study area according to the method mentioned by [16].
Actual evaporation was calculated according to the following equation:

ET, = K. X ET, 2)
Where:

ETa: actual evapotranspiration (mm.day ™).

Kc = Crop coefficient .

Values 0.75, 1.025, 0.875 and 0.80 that are listed in [17] were desired to represent crop coefficient
values for the durations (5/01 — 26/02), (2702 — 20/03), (21/03 — 20/04) and (21/04 — 1/05)
successively.

Water balance equation was based on the calculation of water consumption:

ETa=(P+Ir) — (D+R+In+ As) 3)

Where:ETa is water consumption (ml), P is water quantity, D is deep percolation, R is superficial
flow, In is water blocked by plant, AS is soil moisture difference; and if we suppose that both
superficial flows, water blocked by plant and deep percolation are zero, then; the equation becomes as
follows:
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ETa= (P +1Ir) —As 4)

Table 1. Some of the Physical and Chemical Characteristics of Farm Soil

Soil properties Units Value
Hydrogen potential Ph --- 7.5
Electrical Conductivity (I : I) dS m’! 1.6
Nitrogen 51
Available Nutrients Phosphorus mg kg! 31
Potassium 156
Organic Matter 8.7
CaSO4 gm kg 30
CaSO3 115
Sand 528
Soil Separates Silt gm kg 232
Clay 240
Soil Texture Sandy Clay Loam
Volumetric Moisture at Saturation 44.88
Volumetric Moisture at Field Capacity % 29.40
Volumetric Moisture at Wilting Point 14.00
Bulk Density Mgm.m™ 1.26

Study parameters were distributed according to the split - split plot design within RCBD with three
replications. Date residues treatments were placed in the main plots, and each main plot was divided
into three secondary plots, in which the humic acid levels were distributed randomly. Each secondary
plot was divided into two plots, in which the irrigation depth levels were randomly distributed, the
number of treatments was 2 x 3 x 2 = 12 treatments
Field preparation and agriculture
The land was plowed, leveled, and divided into three sectors, and each sector was divided according to
the experimental design. Dab fertilizer 46% P 205 was added at a rate of 260 kg P205.ha-1 and
potassium sulfate fertilizer 41.5 % K at a rate of 200 kg K20 ha-1 before planting and urea fertilizer
46% N at a rate of 200 kg ha-1 added twice times the first one after two months of planting and the
second one month after the first according to the recommendation of the Ministry of Agriculture [18].
The onion bullets of a local variety was planted in the field on 22/12/2018 on a single line in the
middle of the ridge at a distance of 20 cm between plants. Each experimental unit included three
ridges 40 cm width with an area of 4.8 m2 with the space 1 m. The number of plants in the
experimental unit was 60 plants, so the plant density is 125,000 plants ha-1 . Plant height, length of
the longest tubular leaf, number of tube leaves and weight of both fresh and dry tubular leaves were
measured. Average number of onion bulbs, an individual bulb weight, bulb diameter and the total
bulbs yield were calculated and expressed in hectare. The results were statistically analysis according
to the statistical analysis system (SAS) and compared with the means by Duncan multiple rang test at
0.05 level [19].

3. Results and Discussion

We notice from Tables 2 and 3 that adding the date residues to the soil at a rate of 5 % led to a
significant increase in plant height and the length of the longest leaf and gave 58.15 and 53.51 cm
compared to the non-addition treatment that gave 41.53 and 35.48 cm, as well as irrigation at a rate of
100 % show a significant increase than the irrigation by 50 %, while the best level of humic acid was
15 kg ha-1 and gave a plant height of 64.77 cm, while the concentration of 30 kg ha-1 gave the longest
leaf length 47.00 cm, with a significant superiority. In the bilateral combination between date residues
and irrigation, we find that the highest plant height and the length of the longest leaf was from the



ICCMAT-2021 1OP Publishing
IOP Conf. Series: Earth and Environmental Science 761 (2021) 012011  doi:10.1088/1755-1315/761/1/012011

interaction treatment between adding the date residues 5 % and irrigation at a rate of 100%, with a
significant superiority over the rest treatments, while the lowest plant height and leaf length was from
the interaction treatment between adding zero date residues and irrigation 50%.

In the bilateral combination between the date residues and the humic, we find that the highest plant
height was 75.40 cm and the longest leaf 72.65 cm from the interaction treatment between the addition
of the date residues 5% and humic 15 kg ha and the lowest height of plant 28.95 cm and length of the
leaf 22.65 cm from the the interaction treatment between zero date residues and zero humic. In the
bilateral interaction between irrigation and humic, we noticed that the interaction treatment between
irrigation 50% and the addition of humic 30 kg ha-1 was significantly superior than the rest

Table 2. Effect of date residues, humic acid and the level of irrigation in plant length (cm.)

Date Irrigation Humic acids kg / ha-1 (H)

. (D)*() (D) means (I) means
residues(D) level (I) 0 15 30
0% 50% 27.1h 520e 40.5f 39.86d 4153 b 4743 b
0 100% 30.2gh 56.3 de 43.1f 4320 ¢ ’ 5225a
S0, 50% 335¢g 725b 59.0d 55.00b 515
0 100% 384 f 783 a 672 ¢ 61.30a o
0% 28.65 f 54.15¢ 41.80d
%
(D)*(H) 5% 3595 ¢ 75.40 a 63.10b
. 50% 3430¢ 3030 f 6730 a
(D*(H) 100% 62.25b 55.15¢ 49.75d
(H) means 32.30c¢c 64.77 a 5245b

Means followed by the same letter are not significantly different according to Duncan multiple range test at the probability of
P<0.05 level.

Table 3. Effect of date residues, humic acid and the level of irrigation in the longest leaf of plant.
(cm.)

igati Humic acids kg / ha-1 (H
resiglféz (D) Ilrgiitg)n g (H) D)*@D (D) means (I) means
0 15 30
0% 50% 21.10j 4540 ¢ 34.50 fg 33.66d 3548 b 42.00b
100% 24.20ij 50.50 d 3720 f 3730 ¢ ’ 47.00 a
- 50% 28.50 hi 70.30b 52.20d 50.33b 53514
100% 30.10 fg 75.00 a 65.00 ¢ 56.70 a ’
(D)*(H) 0% 22.65f 4795¢ 35.85d
5% 29.30 ¢ 72.65a 58.60 b
50% 27.15e¢ 2480 ¢ 62.75 a
(D*(H) 100% 57.85b 51.10 ¢ 4335 d
(H) means 2597 ¢ 4722b 60.30 a

Means followed by the same letter are not significantly different according to Duncan multiple range test at the probability of
P<0.05 level.

treatments in plant height and length of the longest leaf and gave 67.30 and 62.75 cm, while the
lowest plant height was 30.30 cm and the lowest leaf length was 24.80. cm from the interaction
between irrigation 50% and the addition of humic 15 kg ha-1.We note from the triple interaction that
the highest plant height 78.30 cm and the longest leaf length 75.00 cm was from the interaction
treatment between the date residues of 5%, irrigation of 100 % and humic, 15 kg ha-1, with a
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significant superiority over all treatments, while the lowest plant height was 27.10 cm and less leaf
length 21.10 cm from interaction between zero date residues , 50 % irrigation, and zero humic.

The Data in Tables 4 and 5 indicate that adding the date residues to the soil at a rate of 5 % led to
a significant increase in number of leaves per plant and the fresh weight and gave 16.66 and 75.65 gm
compared to the non-addition treatment that gave 10.66 and 57.93 gm, as well as irrigation at a rate of
100 % show a significant increase than the irrigation by 50 %, while the best level of humic acid was
15 kg ha' and gave 19.75 for leaves number and 82.45 gm for fresh weight , with a significant
superiority. In the bilateral combination between date residues and irrigation, we find that the
highest number of leaves per plant and fresh weight was from the interaction treatment between
adding the date residues 5% and irrigation at 100 % rate with a significant superiority over the rest
treatments, while the lowest number of leaves per plant and fresh weight of plant was from the
interaction treatment between adding zero date residues and irrigation 50 % In the bilateral
combination between the date residues and the humic, we find that the highest number of leaves per
plant and fresh weight of plant was 24.00 and 92.70 gm from the interaction treatment between the
addition of the date residues 5 % and humic 15 kg / h and the lowest number of leaves per plant and
fresh weight 4.00 and 40.75 gm from the interaction treatment between zero date residues and zero
humic. In the bilateral interaction between irrigation and humic, we noticed that the interaction
treatment between irrigation 50 % and the addition of humic 30 kg ha-1 was significantly superior
than the rest treatments in number of leaves per plant and fresh weight , while the lowest number
of leaves per plant and fresh weight was from the interaction between irrigation 50 % and the
addition of humic 15 kg ha-1.We note from the triple interaction that the highest number of leaves
per plant 25.0 and fresh weight 94.30 gm was from the interaction treatment between the date
residues of 5%, irrigation of 100 % and humic, 15 kg ha-1, with a significant superiority over all
treatments, while the lowest number of leaves per plant and fresh weight was from interaction
between zero date residues , 50% irrigation, and zero humic.

Table 4. Effect of date residues, humic acid and the level of irrigation in number of leaves per plant

Irrigation Humic acids kg / ha-1 (H)

3 *
Date residues(D) Depth (1) MD)*d) (D) means (I) means
0 15 30
" 50% 30h 15.0 de 11.0 of 9.66 ¢ . 12500
o 100% 5.0 gh 16.0 cd 14.0 de 11.66 ¢ : 1483 a
o 50% 6.0 gh 230 ab 17.0 cd 1533b -
o 100% 9.0 fg 2502 20.0 be 180a 062
. 0% 40 15.5 ¢ 12,5
(D)*(H) 5% 75 ¢ 240a 185 b
50% 7.00 d 450d 2050 a
*
(D*(H) 100% 19.00 ab 17.00 b 14.00 ¢
(H) means 575¢ 19.75 a 1550 b

Means followed by the same letter are not significantly different according to Duncan multiple range test at the probability of
P<0.05 level.

Table 5. Effect of date residues, humic acid and the level of irrigation in fresh weight (gm.)

Date Irrigation

. ) %
residues(D) Depth (1) Humic acids kg / ha-1 (H) (D)*@D) (D) means (I) means
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0 15 30
s 50% 3831 70.1°d 57.5¢€ 55.30 7030 64.70 b
100% 432h 743 ¢ 64.2 ¢ 60.56 ¢ ' 68.88 a
. 50% 50.0 g 91.1a 81.2b 74.10b s 65a
100% 53.0¢g 94.3 a 843 b 77.20a '
) 0% 40.75 72.20 ¢ 60.85 d
5% 51.50¢ 92.70 a 82.75b
50% 48.10 ¢ 4415 f 84.30 a
M*(H)
100% 80.60 b 74.25 ¢ 69.35 d
(H) means 46.12 ¢ 82.45a 71.80 b

Means followed by the same letter are not significantly different according to Duncan multiple range test at the probability of
P<0.05 level.

We note from Table 6 that there was no significant effect of date residues and irrigation levels on the
dry weight of the plant, while adding humic to the soil at a concentration of 15 and 30 % led to a
significant increase in the dry weight of the plant. Also, the bilateral interaction between date residues
and irrigation had no significant effect on dry weight. In the bilateral interaction between date residues
and humic, we find that the highest dry weight of the plant was 11.40 gm from the interaction treatment
between adding date residues 5 % and humic 15 kg ha-1 and the lowest dry weight 6.65 gr. from the
interaction between zero date residues and zero humic.In the bilateral interaction between irrigation and
humic, we notice that the interaction treatment between irrigation 50% and the addition of humic 30 kg
ha-1 was significantly superior to some treatments in plant dry weight, while the lowest dry weight of
the plant from the interaction between irrigation 50 % and humic 15 kg ha-1.We find from the triple
interaction that the highest dry weight of the plant 11.50 gm was from the interaction treatment
between the date residues 5 %, irrigation 100 %, and humic 15 kg ha-1, with a significant superiority
over some treatments, while the lowest dry weight 6.30 gm of the overlap was between zero date
residues and 50 %. Water and Zero Humic.

Table 6. Effect of date residues, humic acid and the level of irrigation in dry weight(gm.)

Date Irrigation Humic acids kg / ha-1 (H)

residues(D) level (1) (D)*M (D) means  (I) means
0 15 30
0% 50% 6.3b 9.0 ab 8.6 ab 8.06 a 8364 8.95a
100% 7.0 ab 10.0 ab 9.0 ab 8.66 a ‘ 9.41a
5% 50% 7.50 ab 11.30 a 10.70 ab 983 a 10.00 a
100% 8.00 ab 1150 a 11.00 ab 10.16 a ‘
(DY) 0% 6.65 ¢ 9.65abc 8.80 abc
5% 7.75 be 1140 a 10.85 ab
(I*(H) 50% 7.50 ab 6.90 b 10.75 a
100% 10.30 a 10.00 ab 9.65 ab
(H) means 7.20b 10.52a 9.82a

From data in Table 7 it was found that there was no significant effect of date residues and irrigation
levels on the number of bulbs per plant, while adding humic to the soil at a concentration of 15 and 30
% led to a significant increase in the number of bulbs per plant.Also, the bilateral interaction between
date residues and irrigation had no significant effect on the number of bulbs.In the bilateral interaction
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between date residues and humic, we find that the highest number of bulbs per plant was 5.00 from the
interaction treatment between the addition of the date residues 5 % and humic 15kg ha-1 and the lowest
number of bulbs per plant 1.00 from the interaction between zero date residues and zero humic.

In the bilateral interaction between irrigation and humic, we notice that the interaction treatment
between irrigation 50 % and the addition of humic 30 kg ha-1 was significantly superior to some
treatments in the number of plant bulbs, while the lowest number of plant bulbs from the interaction
between irrigation 50 % and the addition of humic 15 kg ha-1.We notice from the triple interaction
that the highest number of bulbs per plant 5.00 was from the interaction treatment between the date
residues 5%, irrigation 100%, and humic 15 kg ha-1, with a significant superiority over some
treatments, while the lowest number of bulbs 1.00 was from the interaction between zero date residues
and 50 % irrigation, and zero humic.

Table 7. Effect of date residues, humic acid and the level of irrigation in the number of bulbs.

Date Irrigation Humic acids kg ha-1 (H)

residues(D) level () (DM (D) means  (I) means
0 15 30

50% 1.00 ¢ 3.00abc 3.00abc 233a 2.83a
0% 2.33b

100% 1.00 ¢ 3.00abc 3.00abc 233a 3.00a
. 50% 2.00 be 5.00a 3.00abc 333a ‘504

100% 2.00 be 500a 4.00 ab 3.66a :
Oy 0% 1.00 ¢ 3.00b 3.00b

5% 2.00 be 500a 3.5ab
- 50% 1.50 b 1.50 b 4.00 a

100% 4.00 a 3.50a 3.00 ab
(H) means 1.50b 4.00 a 325a

Means followed by the same letter are not significantly different according to Duncan multiple range test at the probability of
P<0.05 level.

We notice from Table 8 that adding the date residues to the soil at a rate of 5 % led to a significant
increase in the average weight of the bulb and gave 64.30 gm compared to the non-addition treatment
that gave 44.71 gm. Also, irrigation at a rate of 100 % led to a significant increase over irrigation at a
rate of 50%. While the best level for humic acid was 15 kg ha-1 and it gave 70.25 gm.

In the bilateral interaction between Date residues and irrigation , we find that the highest weight of the
bulb was 66.06 gm from the treatment of the interaction between adding the Date residues and
irrigation at a rate of 100 %, with a significant superiority over the rest of the treatments, while the
lowest weight of the bulb was 42.03 gm from the treatment of the interaction between not adding the
date residues and irrigation was 50 %.In the bilateral interaction between date residues and humic, we
find that the highest weight of the bulb was 83.25 gm from the interaction treatment between adding
the date residues 5 % and humic 15 kg ha-1, and the lowest bulb weight was 28.65 gm from the
interaction treatment between zero date residues and zero humic. In the bilateral interaction between
irrigation and humic, we notice that the interaction treatment between irrigation 50 % and the addition
of humic 30 kg ha-1 was significantly superior to the rest of the treatments in the average weight of the
bulb and it gave 73.00 gm, while the lowest weight of an bulb was 31.05 gm from the interaction
between irrigation 50 % and the addition of humic 15 kg. /ha. We note from the triple nitration that
the highest weight of the bulb 85.00 gm was from the interaction treatment between the date residues
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5%, irrigation 100 % and humic, 15 kg ha-1, with a significant superiority over all treatments, while
the lowest weight of the bulb was 26.10 gm from the interaction between zero date residues , 50 %
irrigation, and zero humic .

Table 8. Effect of date residues, humic acid and the level of irrigation in the average weight of bulb.

ioati Humic acids kg /ha' (H
?e::fiuw (D) {g}legla ?I())n & (H) (D)*(D) (D) means (I) means
0 15 30
0% 50% 26.101 53.50 46.50 42.03 T 52.28Db
100% 31.20h 61.00 ¢ 50.00 47.40 c ’ 56.73 a
S0 50% 36.00 g 81.50 a 70.10 b 62.53 b 64304
100% 40.00 £ 85.00 a 73.20b 66.06 a ’
(D)D) 0% 28.65f 5725¢ 48.25
5% 38.00 83.25a 71.65b
) 50% 35.60 31.05f 73.00 a
100% 67.50 b 61.60 c 58.30
(H) means 3332c¢ 70.25 a 59.95b

Means followed by the same letter are not significantly different according to Duncan multiple range test at the probability of
P<0.05 level.

We notice from Table 9 that adding the date residues to the soil at a rate of 5 % led to a significant

increase in the total yield of the bulbs and gave 18.770 ton ha-1 compared to the no addition treatment
that gave 9.966 ton ha-1. Also, irrigation at a rate of 100% led to a significant increase over irrigation at
a rate of 50%. While the best level for humic acid was 15 kg ha-1 and it gave 22.630 ton ha-1.
In the bilateral interaction between Date residues and irrigation, we find that the highest yield of the
bulbs was 20.073 ton ha-1 from the treatment of the interaction between adding the Date residues and
irrigation at a rate of 100%, with a significant superiority over the rest treatments, while the lowest
yield of the bulbs was 9.100 ton ha-1 from the treatment of the interaction between not adding the date
residues and irrigation at 50 %. In the bilateral interaction between date residues and humic, we find
that the highest yield of the bulbs was (29.060 Ton/ha.) from the interaction treatment between adding
the date residues 5% and humic 15 kg / ha, and the lowest bulbs yield was 2.500 ton ha-1 from the
interaction treatment between zero date residues and zero humic .

In the bilateral interaction between irrigation and humic, we notice that the interaction treatment

between irrigation 100% and the addition of humic 30 kg ha™ was significantly superior to the rest of
the treatments in total yield of the bulbs 24.110 ton ha™ while the lowest yield of the bulbs was 3.550
Tonha' from the interaction between irrigation 50% and the addition of humic acid 15 kg ha™ .
We note from the triple interaction that the highest yield of the bulbs was 30.820 ton ha” from the
interaction treatment between the date residues 5 %, irrigation 100% and humic, 15 kg ha', with a
significant superiority over all treatments, while the lowest yield of the bulb was 2.000 Ton ha-1 from
the interaction between zero date residues , 50 % irrigation, and zero humic.
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Table 9. Effect of date residues, humic acid and the level of irrigation in total yield of bulbs .

Date Irrigation Humic acids kg / ha-1 (H)

%
residues(D) level (I) (DY*(D (D) means (I) means
0 15 30
0
50% 2.000 k 15.000 £ 10.300 h 9.100d 0,066 13283 b
o .
0% 100% 3.000 k 17.400 e 12.100 g 10.833 B
C 15453 a
50% 5.1000 27.300 b 20.000 d 17.466 b
B 18.770
[
3% 100% 7.200 i 30.820 a 22.200 ¢ 20.073 a A 13.283b
A
0% 2.500 £ 16.200 ¢ 11.200 b
*
(D)*(H) 5% 6.150 e 29.060 a 21.100 b
50% 5.100 e 3.550 f 15.150d
(D*(H) 1008
00% 21.150 b 17.150 ¢ 24110 a
(H) means 4325¢ 22.630 a 16.150 b

Means followed by the same letter are not significantly different according to Duncan multiple range test at the probability of
P<0.05 level.

It was found from the results that the studied factors had a significant effect on the growth and yield
characteristics (plant height, length of the longest leaf, number of leaves, fresh and dry weight of the
plant, number of bulbs, average weight of the bulb , and the total yield of the bulbs). The addition of
dates residues at a rate of 5 %, humic acid at a rate of 15 % and irrigation at a level of 100% led to the
highest value of these characteristics .

This results in harmony with that found by [5] that adding date palm residues and rice residues to the

soil had a significant effect on the yield of cucumber.
The addition of soil conditioners (organic wastes) positively affects the physical, chemical and
biological properties of the soil, and works to improve soil properties such as water conductivity (water
movement), moisture retention and reduction in bulk density, as well as increasing ventilation and the
rate of diffusion of gases such as oxygen and carbon dioxide [20];[21]. The addition of date residues is
an effective strategy in reducing the effect of water stress and increasing plant tolerance by improving
the distribution of soil pores, increasing the ability to hold water and aeration, and improving root
secretions such as organic acids that regulate soil Ph [4] .

Adding humic acid to the soil increases its absorption capacity for nutrients that are added in the
form of fertilizer to the soil by chelating these elements or reducing the loss processes that these
nutrients are exposed to, as well as the role of these acids in the process of transforming the formulas
of many nutrients in the soil into formulas available for absorption by the Plant [8];[9].
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4 . Conclusion
The results showed that the study parameters had an important effect on the values of plant height,

fresh weight of leaves, number of tube leaves, average onion weight and total yield. This study
indicated that the use of plants residues such as dates residues can affect soil characteristics. Therefore,
utilization of these residues is essential not only for developing soil physical properties but also for
increasing its productivity so it increase the total yield of the bulbs . Also adding humic acid to the
soil increases its absorption capacity for nutrients an increase availability for absorption by the plant. It
is very important to determinants the water demand to increase the yield.

References

[1] Patil, BS, Pike, LM, and Yoo, KS, 1995, Variation in the quercetin content in different colored
onions (Allium cepa L.). J. Amer. Soc. Hort. Science,120(6): 909 — 913.

[2] Arab Organization for Agricultural Development 2008, The Annual Book of Agriculture Statistics.
Vol.28.Khartoum.Sudan.

[3] Tisdale, SL, Nelson, W, JD Beaton, and JL Havlin, 1997, Soil Fertility and Fertilizers: 5th Ed.
New Dalhi — India.

[4] El-Dardiry, EI 2007, Effect of soil and water salinity on barley grains germination under some
mendments. World J. Agric. Sci., 3 : 329-338.

[5] Ghehsareh, AM 2013, Effect of date palm wastes and rice hull mixed with soil on growth and
yield of cucumber in greenhouse culture. International. Journal of Organic waste in agriculture,
2:1-17.

[6] Aisha, AH, Rizk, FA, Shaheen ,AM, and Abdel-Mouty ,MM, 2007, Onion plant growth, bulbs
yield and its physical and chemical properties as affected by organic and natural fertilization.
Journal of Agriculture and Biological Sciences ,3(5): 380-388.

[7] Gambo, BA, Magaji, MD, Al Yakubu, and Dikko, AU 2008, Effects of farmyard manure,
nitrogen and weed interference on the growth and yield of onion (Allium cepa L.) at the Sokoto
Rima Valley. Journal of Sustainable Development in Agriculture & Environment, 3 (2):87- 92.

[8] Tan, Kim, H 2004,Humic matter in soil and the environment principles and controversies.
Library of congress. NY. USA.

[9] Pettit, RE 2003. Emeritus Associate Professor Texas A and M university, Organic Matter,
Humus, Humates Humic Acid, Fulvic Acid and Humic : Their Importance in Soil Fertility and
Plant Health. DOL:www.Mhtml;file;;ORGNIC MATTER.mht

[10] AL-Shahrabali,Q 2009, Surface water resources in Iraq current and future senarios. Iraq soil
salinity and water management conference Baghdad Iraq, 15-17 .

[11] Ati, AS, Shihab, RM, Aziz ,SA, Ahmad, FH, 2010, Production and water use of potato under
regulated deficit irrigation treatment .Annals Agri. Sci. Ain Shams Univ . cairo ,55(1):123-128.

[12] Page, AL, Miller, RH, and Keeney ,DR, (Eds) 1982, Methods of soil analysis. Part2. 2nd
edition. Chemical& Microbiological properties. Am. Soc. of Agr. S.S.S. Am. Inc. ,Madison,
Wisconson, USA.

[13] Richards,LA(Ed)1954,Diagnoses and improvement of saline and alkali soils Dept.
Agr.Handbook.No.60.

[14] Al-Hadithi,IK, Al-Kubaisi, AM, and Al-Hadithi, YK 2010,Modern Irrigation Technlogies and
Other Issues in Water Issue. (First Edit). Baghdad.

[15] Allen, RG, Pereira,LS, Raes,D, Smith,M, 1998, Crop evapotranspiration-Guidelines for
computing crop water requirements-FAO Irrigation and drainage paper 56. Fao, Rome, 300(9),
D05109.

[16] Cetin,O,Yildirim,0,Uygan,D, and Boyaci,H, 2002, Irrigation scheduling of drip-irrigated

10


http://www.mhtml;file;/ORGNIC%20MATTER.mht

ICCMAT-2021 1OP Publishing
IOP Conf. Series: Earth and Environmental Science 761 (2021) 012011  doi:10.1088/1755-1315/761/1/012011

tomatoes using Class A pan evaporation. Turkish Journal of Agriculture and Forestry, 26(4),
171-178.
[17] Ayer, RS and Westcot, DW 1985, Water quality for agriculture, irrigation and drainage. Paper

No, 29.4gricultural Sciences,14(2).
[18] Sbahi, G, Hasson, S, and Mowafak ,F, 1991, A guide to the uses of chemical fertilizers. Bulletin of the

Iragi Ministry of Agriculture.

[19] Al-Rawy, KM and Kalaf ,AM 2000, Design and Analysis of Agricultural Experiments. 2" ed. Iraq: Dar
Al-Kutub Publishing,265.

[20] Hassan, HM 1994, The effect of organic amendment on hydraulic properties of soil .journal of azopotomia
of agriculture,26(4):43-46.

[21] Ati, AS, Al-Sshaf, FH, 2007,Potato production by organic farming 1.Role of organic fertilizer and whey
on soil physical properties and microorganism number .lraqgi Journal of Agricultural Science, 38(4):36-
51.

11



