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This experiment was carried out in lath house at University of Baghdad / college of Agricultural Engineering
Sciences /Department of Horticulture and Landscape design during the two season 2019 and 2020 .The experience
was conducted according to Split-split plots Within Design (RCBD) By three factors, the first factor was two-
irrigation Intervals (every 3, 6 days), the second factor was three of rootstock (Volcamariana, Swingle Stromelo and

ABSTRACT

sour orange) and the third factor organic fertilizer, was three concentrations, which is (0, 2.5 and 5 ml. L'I/plant).
results showed that irrigation Intervals had a significant effect It has given (every 6 days) increase in Proline and

Transpiration rate and the effectiveness of the enzyme peroxidase in the leaves,The citrus rootstock have exceed with
each other in the mentioned characteristics, while the organic fertilizer increased leaf water potential (less negative),
the leaf area, percentage dry weight of leaves and the activity of the peroxidase enzyme in the leaves.
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Introduction

The genus Citrus belongs of the family Rutaceae. Citrus
is the most important fruit tree crop in the world, lemon is
classified as Citrus lemon (L.) Lemon is the third most
important Citrus species after orange and mandarin (Rafiq et
al., 2018), with its production totaling over 4 200 000 tonns
in 2007, with 750 000 tonns for 2007/2008 Spain being the
third main lemon producing country in the world, Several
studies highlighted lemon as an important health-promoting
fruit rich in phenolic compounds as well as vitamins,
minerals, dietary fiber, essential oils and carotenoids. Lemon
fruit has a strong commercial value for the fresh products
market and food industry (Gonzalez-Molina et al., 2010).

Rootstock choice is one of the most important aspects
in orchard management because scion cultivars respond
differently to growth, fruit quality and nutrients accumulation
when grown on diverse rootstocks. Plant nutrient
concentrations in scion cultivar may differ even though they
are grown in the same conditions (Bergmann, 1992). Citrus
rootstocks affect many external and internal fruit
characteristics including size, shape, peel thickness, juice
content, total soluble solids and phytonutrient composition
(Perez-Perez et al., 2005; Gil-Izquierdo et al., 2005;
Campeanu et al., 2009) and too Rootstocks directly affect the
ability of plants to uptake the water and nutrients from the
soil (Smith et al., 2004; Shirgure et al., 2000; Toplu et al.,
2012).

Organic fertilizers are effective in promoting
environmental sustainability and plant growth after long-term
use, the abundant organic matter and soluble nutrients in the
liquid organic fertilizers could maintain soil sustainability
and plant health (Hou er al., 2017; Dordas et al,
2017).Humic substances represent the organic material

mainly widespread in nature, have positive effects on plant
physiology by improving soil structure and fertility and by
influencing nutrient uptake and root architecture and plant
growth. (Ji et al., 2017; Trevisan et al., 2010) the special
compounds in liquid organic fertilizers, such as chitin, humic
and fulvic acids, and other biopolymers, can be biostimulants
to plants (Canellas et al., 2015; Tang 2013). In addition, the
integration of watering and fertilization patterns could
improve the nutrient use efficiency and decrease the risk of
nutrient loss (Toonsiri et al., 2016; Ceretta et al., 2010)

The phenomenon of drought is one of the most
important problems facing the agricultural sector, as the lack
of water determines agricultural production and distributes it
in the world, Water stressing or droughting can be intensified
by gradually lengthening the drought period, Drought stress
develops when tree water loss exceeds the rate of water
uptake for a sustained period, and Stress can occur whenever
the rate of water loss from the leaves by transpiration exceeds
the rate of water absorbed by the root system. Although
citrus species are well adapted to conditions of moderate
drought stress, optimizing water management can provide
significant benefit to the citrus grower. Drought stress
influences many components of citrus growth and
development, with effects differing by stage of growth and
severity of stress, severe moisture deficits result in familiar
symptoms of wilting, abscission of many leaves, poor fruit
quality, and small fruit size (Pirzad et al., 2011).

The lack of rainfall in Iraq during the past two decades,
the high temperatures and the increase in evaporation, led to
a decrease in the water level in the Tigris and Euphrates
rivers, which led to the death of many orchards and
agricultural fields. To reduce this phenomenon, modern
irrigation methods must be followed, as well as the use of all
available means that increase the ability of plants to adapt to
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face the shortage of irrigation water without harming the
plant, as indicated by many sources. Water stress leads to
great damage to the plant, and adding some organic
compounds to the plant would increase the plant's tolerance
to drought on the one hand, and on the other hand, to see the
ability of the assets to withstand a certain level of drought for
local lemon seedlings.

Materials and Method

This experiment was carried out in lath house of the
research station B of University of Baghdad/college of
Agricultural Engineering Sciences/Department of
Horticulture and Landscape design during the two season
2019 and 2020, study to the effect of the rootstocks, organic
fertilizer and Irrigation Intervals on the growth of seedlings
of the local lemon variety. The first factor involved exposing
the plants to two Irrigation Intervals which is irrigation each
3 days and is symbolized by (A1) and irrigation every 6 days
and is symbolized by (A2), which was calculated by adding
irrigation water to the total weight of the pots with their
contents at the field capacity depending on the weight
method of the pots from each treatment, completing the water
deficiency and estimating the decrease in moisture content,
the equation:

total weight of the pot at the field capacity = the weight
of the dry soil in the oven + the typical weight of the water to
reach the field capacity + the weight of the empty pot + the
weight of the filter + the weight of the fertilizer + the weight
of the seedling according to the stages of growth, the total
weight at the field capacity = 13.404 kg + 2480 ml 0.700 +
gm + 0.400 gm + 5 gm + 9800 kg) = 25690 kg, and this
weight is maintained at each irrigation Intervals for every 3
or 6 days and completed to this number and compensated for
the moisture deficiency occurring in each period. The weight
of the plant during the growth stages must also be taken into
consideration and compensate for the calculations. As for
the second factor, It use three citrus rootstock, which are of
Volkameriana and is symbolized by C1, Swingle Citrumelo,
is symbolized by C2 and Sour orange which is symbolized by
C3. As for the third factor , it used Organic fertilizer
(Fulvigrow) (Table 2) adding a ground six times between one
addition and another for 15 days, which are (1/3, 15/3, 1/4,
15/4, 1/5 and 15/5) in three concentrations, which are
comparison treatment (adding water Only) and its
symbolized by F0, 2.5 ml. L"'/plant its symbolized by F1 and
5 ml. L /plant its symbolized by F2. Seedlings were brought
at the age of 3 years and then transferred from plastic pots of
10 kg capacity to plastic containers perforated from the
bottom of 20 kg capacity. The experiment was carried out
using split-split plots within the design of the RCBD with
three factors, as the first factor included irrigation with two
Intervals (main plots), the second factor included rootstock
three types (secondary plots) and the third factor included
organic fertilizer in three concentrations (the sub-secondary
plots), which includes 18 treatments and three repetitions,
with two seedlings for each experimental unit, and the
number of seedlings is 108 seedlings. The results will be
analyzed using the Genstat program and the averages will be
compared using the least significant difference at a 5%
probability level.

Table 1 : Physical and chemical characteristics of the soil:

Character Values Unit
EC 4.2 ds.m”
PH 7.3 -
O.M. 0.7 %
Ca 6.0
Mg 4.0
1\1? 11958 mg. Kg’1 soil
HCO; 0.8
Cl 24.0
CaCo; 19.4 %
N 2.2
p 4.3 mg. Kg™' soil
K 36.7
Sand 67.2
Clay 24.8 gm. Kg!
Silt 8
PW at field capacity 20.34
PW for soil 1.76
Bulk density 0.91
Texture Sandy mixture

1-Leaf water potential (bar) Measured in mid-August, I
used the Dye meathead, (Methylene blue), (Knipling,1967).

2- Leaf area (cm2 and leaf 1)
3- Percentage dry weight of leaves (%)

4- Rate of transpiration(mg cm. Hr) It measured according
to the method (Chogtu, 2003).

5- Leaf content of Proline (micromol proline, gm fresh
weight'l) Follow the method of Bates et al. (1973)

6- Estimate the total activity of peroxidase enzyme
(POD) : according to the method described (Nezih, 1985)

Results and Discussion
Leaf water potential (bar)

The results of Table (2) showed that irrigation Intervals
had a significant effect on leaf water potential, as the
irrigation Intervals every 3 days a significant exceeded (less
negative) compared to the irrigation Intervals every 6 days
for the two seasons in respectively. The type of rootstock
also has a significant effect, as it exceeded the rootstock of
Volkameriana for the two seasons in respectively. Organic
fertilizer has a significant effect on this characteristic, as it
exceeds at a concentration of 5 ml. L, compared to a
treatment without addition for the two seasons in
respectively.

Leaf area (cm2 and leaf 1)

The results in Table (3) confirm significant differences
in the increase in the leaf area, as the irrigation Intervals
every 3 days achieved a significant exceeded, compared to
the irrigation Intervals every 6 days for the two seasons in
respectively. Also, the type of rootstock has an impact, as the
rootstock of the Volkameriana gave the highest rate in the
first season, as for the second season, the rootstock of the
stromelo was exceeded. The organic fertilizer has a
significant effect in this characteristic, as the concentration of
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5 gm. L' exceeds the treatment without adding fertilizer for
the two seasons in respectively.

Percentage dry weight of leaves (%)

Notes through a Table (4) that the irrigation Intervals
had a significant effect on percentage dry weight of leaves, as
the irrigation Intervals achieved the highest rate every 3 days
for the two seasons respectively. Also, the type of rootstock;
had a significant effect, as the rootstock of the Volkameriana
exceeded for the two seasons in respectively. Organic
fertilizer has a significant effect on this characteristic, as it
exceeds a concentration of 5 ml. L, compared to a treatment
without addition for the two seasons respectively.

Transpiration rate (mg cm™ h™)

The results of Table (5) showed that the irrigation
Intervals had a significant effect on the transpiration rate, as
the irrigation Intervals every 6 days achieved the highest rate
compared to the irrigation period every 3 days and for the
two seasons respectively Also, the type of rootstock; had a
significant effect, as the rootstock of the sour orange
exceeded for the two seasons in respectively. As for organic
fertilizer, it gave a significant effect, as it was exceeded to
the comparison treatment without adding, measured at a
concentration of 5 ml. For the two seasons respectively.
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Estimation of proline content of leaves (m mol g fresh
weight)

The results of Table (6) showed that the irrigation
Intervals had a significant effect on the leaves content of
Proline, as the irrigation period every 6 days achieved the
highest rate compared to the irrigation Intervals every 3 days
and for the two seasons respectively, and that the type of
rootstock had a significant effect, as it exceeded of Stromelo
in the first season, while the second season was exceeded.
The rootstock of Volkameriana. As for organic fertilizer, it
gave a significant effect, as it was exceeded to the
comparison treatment without adding, measured at a
concentration of 5 ml. For the two seasons respectively.

Assessment of peroxidase activity (POD) (unit. gm‘l)

The results of Table (7) showed that the irrigation
Intervals had a significant effect on the Assessment of
peroxidase activity, as the 6 day irrigation Intervals achieved
the highest rate compared to the 3day irrigation Intervals for
the two seasons respectively. Also, the type of rootstock has
a significant effect, as the rootstock of sour orange is
exceeded to the two seasons respectively. Organic fertilizer
has a significant effect for this characteristic, as it was
exceeded to the treatment with a concentration of 2.5 ml. L,
compared to a treatment without addition for the two seasons
respectively.

Table 2 : Effect of rootstock type and Organic fertilizer and irrigation Intervals on the leaf water potential (bar) for lemon

seedlings for the growing seasons 2019 and 2020

Season2019 season 2020
I.rrigation Rootstocks Organic fertilizer (ml.L™") AxC Organic fertilizer (ml.L™") AxC
intervals F0 F1 F2 F0 F1 F2

Cl1 -4.01 -2.67 -1.82 -2.83 -3.64 -2.43 -1.82 -2.63

Al C2 -4.62 -3.89 -2.67 -3.72 -4.01 -3.64 -2.43 -3.36
C3 -5.47 -4.01 -3.16 -4.21 -5.10 -3.64 -3.28 -4.01

Cl -6.44 -5.47 -4.49 -5.47 -6.08 -5.47 -4.25 -5.26

A2 C2 -9.24 -7.29 -6.08 -7.53 -9.12 -7.29 -5.71 -7.37
C3 -9.36 -7.90 -5.47 -1.57 -9.12 -7.66 -5.47 -7.41

LSD 0.63 0.54 0.79 0.63

F -6.52 -5.20 -3.95 A -6.18 -5.02 -3.83 A
LSD 0.18 0.27

f Al -4.70 -3.52 -2.55 -3.59 -4.25 -3.24 -2.51 -3.33
A2 -8.35 -6.89 -5.35 -6.86 -8.10 -6.80 -5.14 -6.68

LSD 0.40 0.53 0.56 0.73

-6.86 C

Cl1 -5.22 -4.07 -3.16 -4.15 -4.86 -3.95 -3.04 -3.95

CXF 2 -6.93 -5.59 -4.37 -5.63 -6.56 -5.47 -4.07 -5.37
C3 -7.41 -5.95 -4.31 -5.89 -7.11 -5.65 -4.37 -5.71

LSD 0.46 0.41 0.55 0.43
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Table 3 : Effect of rootstock type and Organic fertilizer and irrigation Intervals on leaf area (cm® and leaf') for lemon
seedlings for the growing seasons 2019 and 2020.

Season 2019 season 2020
i.rrigation Rootstocks organic fertilizer (mLL™) AxC organic fertilizer (mLL™) AxC
intervals F0 F1 F2 F0 F1 F2

Cl 30.07 31.28 34.81 32.05 35.57 41.27 44.30 40.38

Al C2 28.54 31.13 32.71 30.79 37.53 42.62 41.21 40.46
C3 29.96 31.43 31.33 30.90 35.46 38.93 41.83 38.74

Cl1 25.62 27.56 29.51 27.56 30.62 31.55 33.51 31.90

A2 C2 24.93 27.40 27.02 26.45 31.93 32.40 32.52 32.28
C3 24.45 29.21 29.10 27.59 3145 32.71 31.60 31.92

LSD 1.62 0.69 2.24 1.69

F 2726 | 2967 | 3074 A 3376 | 3658 | 3749 A
LSD 0.76 0.82

AxF Al 29.52 31.28 32.95 31.25 36.19 40.94 42.45 39.86
A2 25.00 28.06 28.54 27.20 31.33 32.22 32.54 32.03

LSD 0.97 0.86 0.99 0.58

C C

Cl1 27.85 29.42 32.16 29.81 33.09 36.41 38.91 36.14

CXF C2 26.73 29.26 29.86 28.62 34.73 37.51 36.86 36.37
C3 27.21 30.32 30.21 29.25 33.46 35.82 36.71 35.33

LSD 1.13 0.43 1.76 1.46

Table 4 : Effect of rootstock type and Organic fertilizer and irrigation Intervals on percentage dry weight of leaves (%)for
lemon seedlings for the growing seasons 2019 and 2020

Season2019 season 2020
I‘rrigation Rootstocks organic fertilizer (ml.L'l) AxC organic fertilizer (ml.L'l) AxC
intervals F0 F1 F2 F0 F1 F2

Cl1 32.99 35.82 36.27 35.03 36.91 38.26 39.14 38.11

Al Cc2 34.05 35.38 35.50 34.98 36.26 38.02 38.00 37.43
C3 34.47 35.33 35.08 34.96 37.20 39.00 37.50 37.90

Cl1 30.38 31.50 32.59 31.49 32.50 33.00 34.00 33.17

A2 C2 29.82 29.42 31.30 30.18 31.50 32.50 33.50 32.50
C3 27.99 31.29 32.50 30.59 29.50 33.00 33.50 32.00

LSD 2.17 1.77 1.14 0.51

F 31.62 33.12 33.87 A 33.98 35.63 35.94 A
LSD 0.73 0.53

LT Al 33.84 35.51 35.62 34.99 36.79 38.43 38.21 37.81
A2 29.39 30.74 32.13 30.75 31.17 32.83 33.67 32.56

LSD 0.85 0.31 0.69 0.62

C C

Cl1 31.68 33.66 34.43 33.26 34.71 35.63 36.57 35.64

CxF C2 31.94 32.40 33.40 32.58 33.88 35.26 35.75 34.96
C3 31.23 33.31 33.79 32.78 33.35 36.00 35.50 34.95

LSD 1.75 1.53 0.80 0.33
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Table 5 : Effect of rootstock type and Organic fertilizer and irrigation Intervals on Transpiration rate (mg cm~h™") for lemon
seedlings for the growing seasons 2019 and 2020

Season2019 season 2020
i.rrigation rootstocks organic fertilizer (mLL™) AxC organic fertilizer (ml.L™) AxC
intervals F0 F1 F2 FO F1 F2
Cl1 0.120 0.112 0.097 0.110 0.154 0.137 0.130 0.140
Al C2 0.114 0.105 0.092 0.104 0.163 0.142 0.133 0.146
C3 0.127 0.104 0.094 0.108 0.165 0.159 0.156 0.160
Cl 0.132 0.115 0.104 0.117 0.178 0.174 0.154 0.168
A2 C2 0.134 0.124 0.114 0.124 0.176 0.161 0.154 0.164
C3 0.144 0.119 0.105 0.123 0.191 0.176 0.161 0.176
LSD 0.006 0.003 0.007 0.005
F 0.128 0.113 0.101 A 0.171 0.158 0.148 A

LSD 0.002 0.002
f Al 0.120 0.107 0.094 0.107 0.161 0.146 0.140 0.152
A2 0.136 0.119 0.108 0.121 0.182 0.170 0.156 0.183
LSD 0.003 0.003 0.003 0.003

C C

Cl 0.126 0.114 0.100 0.113 0.166 0.155 0.142 0.154
CXF C2 0.124 0.115 0.103 0.114 0.169 0.151 0.144 0.155
C3 0.135 0.112 0.100 0.115 0.178 0.167 0.158 0.168
LSD 0.004 0.002 0.005 0.004

Table 6 : Effect of rootstock type and Organic fertilizer and irrigation Intervals on Estimation of proline content of leaves (m
mol g”' fresh weight)for lemon seedlings for the growing seasons 2019 and 2020

Season2019 season 2020
i‘rrigation rootstocks organic fertilizer (ml.L'l) AxC organic fertilizer (ml.L'l) AxC
intervals F0 F1 F2 F0 F1 F2
Cl1 4.81 391 3.71 4.14 5.55 5.36 4.68 5.19
Al Cc2 5.06 4,73 4.17 4.65 5.64 4.76 4.55 4.98
C3 5.24 4.54 4.25 4.67 5.54 5.74 4.74 5.34
Cl1 6.33 5.16 5.11 5.53 6.27 5.70 4.56 5.51
A2 Cc2 5.98 5.03 5.16 5.39 5.88 5.38 4.41 5.22
C3 5.26 5.02 4.57 4.95 5.85 5.49 4.59 5.31
LSD 041 0.20 0.19 0.12
F 5.44 4.73 4.49 A 5.78 5.40 4.58 A

LSD 0.18 0.08
o 46.00 5.03 4.39 4.04 4.49 5.57 5.28 4.65 5.17
A2 5.85 5.07 4.94 5.29 6.00 5.52 4.52 5.34
LSD 0.21 0.06 0.10 0.08

C C

Cl1 5.57 4.53 441 4.83 5.91 5.53 4.62 5.35
CXF Cc2 5.52 4.88 4.66 5.02 5.76 5.07 4.48 5.10
C3 5.25 4.78 441 481 5.69 5.61 4.66 5.32
LSD 0.30 0.17 0.14 0.10
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Table 7 : Effect of rootstock type and Organic fertilizer and irrigation Intervals Assessment of peroxidase activity (POD)
(Unit. gm™) for lemon seedlings for the growing seasons 2019 and 2020

Season20119 | season 202?
irrigation organic fertilizer (ml.L"™) organic fertilizer (ml.L"™)

intervals | TO0Stocks ¥ F1 F2 AxC F0 F1 F2 AxC
Cl 40.00 93.30 86.70 73.30 58.00 93.50 77.50 76.33

Al C2 66.70 93.30 100.00 86.70 71.00 87.00 100.00 86.00
C3 93.30 120.00 126.70 113.30 110.50 128.00 107.50 115.33
Cl 86.70 146.70 93.30 108.90 126.00 150.00 139.50 138.50
A2 C2 113.30 126.70 80.00 106.70 128.00 147.00 128.00 134.33
C3 113.30 166.70 153.30 144.40 147.00 179.50 185.50 170.67

LSD 24.53 9.78 11.21 6.93

F 85.60 | 124.40 | 106.70 A 106.75 | 130.83 | 123.00 A
LSD 11.54 4.75

AxF 46.00 66.70 102.20 104.40 91.10 79.83 102.83 95.00 92.56
A2 104.40 146.70 108.90 120.00 133.67 158.83 151.00 147.83

LSD 13.99 9.20 5.51 1.24

C C

Cl 63.30 120.00 90.00 91.10 92.00 121.75 108.50 107.42
CXF C2 90.00 110.00 90.00 96.70 99.50 117.00 114.00 110.17
C3 103.30 143.30 140.00 128.90 128.75 153.75 146.50 143.00

LSD 17.50 7.64 8.52 5.99

It turned out from the above that is for organic fertilizer
A significant impact on its content Physiological
characteristics According to the results of the above tables,
may be due to the role of organic fertilizr Increasing soil
Portability to water retain and improve the physical, chemical
and biological properties of the soil As well as improving
root growth And therefore Increase water absorption (Awad
et al., 1993; Maksoud er al., 2012), It also increases
photosynthesis and carbohydrates formation and proteins
That is basis structure Enzymes and therefore It reduces the
amino acids Decaying Including proline, Since organic
fertilizer improves the absorption of elements, including
potassium It regulates the movement of opening and closing
the stomata and thus has the effect of increasing the relative
water content of the cells and thus increasing the stomata
area (Kava et al., 2005). the activity of the peroxidase
enzyme has also increased in Leaves when adding organic
fertilizers may be due to the increase in physiological,
chemical and biological processes in plant cells and protein
formation that leads to increased enzyme concentrations It is
in cells (Dantas et al., 2007). As for the role of the rootstock,
the contrast returns between the rootstock of citrus for the
characteristics of the above tables is due to the reasons for
genetic traits return to effect rootstock on the scion due to the
effect of the rootstock on the scion, Dubey and Sharma
(2016) reported that there was a significant effect for the
rootstock type used in grafting on citrus lemon on all growth
characteristic.

As for the effect of water stress on these characteristics,
this may be due to the low water content of the soil, and thus
the amount of water absorbed by the root system becomes
not enough to replace the transpired water. Plant cells are
exposed to the water deficit represented by the decreasing in
water content in the leaves (EL-Hafid et al., 1998 and
Haghighatnia, 2010) The decrease in the stomatal area may
be due to a reduction in the leaf content of chlorophyll, and
this is due to reduce of absorption of CO, and the closing of
the stomata due to the accumulation of absicic acid (ABA) in
the chloroplasts, as a result of which a decrease in the rate of

photosynthesis occurs (Gupta, 2011) or it may be due to an
increase in the proline content. In plants, as a result of
exposure to long irrigation internal, the plant's inability to
photosynthesize protein, so the amount of amino acids inside
the plant increases, including proline acid, which is one of
the defenses to reduce the harmful effect of drought (Amini
and Ehsanpour, 2005).

Reference

Ahmed, R.A. (1984). Water in plant life. Directorate of Dar
al-Kutub. University of Al Mosul.

Amini, F. and Ehsanpour, A.A. (2005). Soluble proteins,
proline, carbohydrates and Na'/K" changes in two
tomato (Lycopersicon esculentum Mill.) cultivars under
in vitro salt stress. American Journal of Biochemistry
and Biotechnology, 1(4): 204-208.

Awad, F.; Khalil, K.W. and Maksoud, M.A. (1993).
Comparative effects of some organic manures at and
bentonite as soil amendments. Agrochem. XXXVII(6):
369-443.

Bates, L.; Walderen, R. and Teare I. (1973). Rapid
determination of free proline for water stress studies.
Plant and Soil. 39: 205-207.

Bergmann, T. (1992). The re-privatization of farming in
Eastern Germany. Sociologia Ruralis, 32(2-3): 305-316.

Campeanu, G.; Neata, G. and Darjanschi, G. (2009).
Chemical composition of the fruits of several apple
cultivars growth as biological crop. Notulae Botanicae
Horti Agrobotanici Cluj-Napoca, 37(2): 161-164.

Canellas, L.P.; Olivares, F.L.; Aguiar, N.O.; Jones, D.L.;
Nebbioso, A.; Mazzei, P.; Piccolo, A. (2015). Humic
and fulvic acids as biostimulants in horticulture. Sci.
Hortic. 196: 15-27.

Ceretta, C.A.; Girotto, E.; Lourenzi, C.R.; Trentin, G.;
Vieira, R.C.B.; Brunetto, G. (2010). Nutrient transfer by
runoff under no tillage in a soil treated with successive
applications of pig slurry. Agric. Ecosyst. Environ. 139:
689-699.



Ashwaqg Wadi Majeed and Moayad Rajab Abood

Chogtu, S.K. (2003). Studies on the role of antitranspirants,
mulching and fruit thinning in moisture stress
management in kinnow under rainfed conditions of
Jammu, Sher-e-Kashmir University of agricultural
sciences and technology of Jammu.

Dantas, B.F.; Pereira, M.S.; Ribeiro, L.D.; Mala, J.L.T. and
Bassoi, L.H.. (2007). Effect of humic substances and
weather conditions on leaf biochemical changes of
fertigated Guava tree during orchard establishment.
Rev. Bras. Frutic. Jaboticabal- sp. (29)3: 632-638.

Dordas, C.A.; Lithourgidis, A.S.; Matsi, T.; Barbayiannis, N.
(2007). Application of liquid cattle manure and
inorganic fertilizers affect dry matter, nitrogen
accumulation, and partitioning in maize. Nutr. Cycl.
Agroecosyst. 80: 283-296.

Dubey, A.K. and Sharma, R.M. (2016). Effect of rootstocks
on tree growth, yield, quality and leaf mineral
composition of lemon (Citrus limon (L.) Burm.).
Scientia horticulture, 200: 131-136.

El-Hafid, R.; Smith, D.H.; Karrou, M. and Samir, K. (1998).
Root and shoot growth, water use and water use
efficiency of spring durum wheat under early-season
drought.

Gil-Izquierdo, A.; Riquelme, M.T.; Porras, 1.; Ferreres, F.
(2004). J. Agric. Food Chem. 52: 324-331.

Gonzélez-Molina, E.; Dominguez-Perles, R.; Moreno, D.A.
and Garcia-Viguera, C. (2010). Natural bioactive
compounds of Citrus limon for food and health. Journal
of pharmaceutical and biomedical analysis, 51(2): 327-
345.

Gupta, S.D. (2010). Reactive oxygen
antioxidants in higher plants. CRC Press.

Grandy, A.S.; Porter, G.A. and Erich, M.S. (2002). Organic
amendment and rotation crop effects on the recovery of
soil organic matter and aggregation in potato cropping
systems. Soil Science Society of America Journal,
66(4): 1311-1319.

Hou, J.Q.; Li, M.X.; Mao, X.H.; Hao, Y.; Ding, J.; Liu,
D.M.; Xi, B.D.; Liu, HL. (2017). Response of
microbial community of organic-matter-impoverished
arable soil to long-term application of soil conditioner
derived from dynamic rapid fermentation of food waste.
PLoS ONE 2017, 12: e0175715.

Ji, R.; Dong, G.; Shi, W. and Min, J. (2017). Effects of liquid
organic fertilizers on plant growth and rhizosphere soil
characteristics of chrysanthemum. Sustainability, 9(5):
841.

Kava, M.; Atak, M.; Khawar, K.M.; Cifici, C.Y. and Ozean,
S. (2005). Effect of pre-sowing seed treatment with zinc
and foliar spray of humic acid on yield of common bean
(Phaseolus valgaris L.) Turkey. Int. J. Agri. Biol; 7(6):
875-878.

species and

1469

Knipling, E.B. (1967). Measurement of leaf water potential
by the dye method. Ecology. 38: 1038-1040.

Lawson, T.; James, W. and Weyers, J. (1998). A surrogate
measure of stomatal aperture. Journal of Experimental
Botany. 49 (325) :1397-1403.

Maksoud, M.A.; El-Shamma, M.S.; Malaka A. Saleh Nagwa,
S. Zaied and Hafez, M. (2012). Effect of Different
Compost Sorts and Biofertilizers on Chemlali Olive
Tree Grown in Calcareous Soil. Middle-East J. of
Scientific Res.; 12(8): 1046-1049.

Nezih, M. (1985). The peroxidase enzyme activity of some
vegetables and its resistance to heat. Food Agric. 36:
877-880.

Perez-Perez, J.G.; Castillo, I.P.; Garcia-Lidon, A.; Botia, P.;
Garcia-Sanchez, F. (2005). Sci. Hortic. 106: 530-538.

Pirzad, A.; Shakiba, M.R.; Zehtab-Salmasi, S.; Mohammadi,
S.A.; Darvishzadeh, R. and Samadi, A. (2011). Effect
of water stress on leaf relative water content,
chlorophyll, proline and soluble carbohydrates in
Matricaria chamomilla L. Journal of Medicinal Plants
Research, 5(12): 2483-2488.

Rafig, S.; Kaul, R.; Sofi, S. A.; Bashir, N.; Nazir, F.; &
Nayik, G. A. (2018). Citrus peel as a source of
functional ingredient: A review. Journal of the Saudi
Society of Agricultural Sciences, 17(4): 351-358.

Shirgure, P.S.; Srivastava, A.K. and Singh, S. (2000). Water
management in citrus—A review. Agricultural Reviews,
21(4): 223-230.

Smith, M.E.; Kane, A.S. and Popper, A.N. (2004). Acoustical
stress and hearing sensitivity in fishes: does the linear
threshold shift hypothesis hold water?. Journal of
Experimental Biology, 207(20): 3591-3602.

Tang, H.; Zhang, L.Y.; Hu, L.Y.; Zhang, L.N. (2013).
Application of chitin hydrogels for seed germination,
seedling growth of rapeseed. J. Plant Growth Regul.,
33:195-201.

Toonsiri, P.; Del Grosso, S.J.; Sukor, A.; Davis, J.G. (2016).
Greenhouse gas emissions from solid and liquid organic
fertilizers applied to lettuce. J. Environ. Qual., 45:
1812-1821.

Toplu, C.; Uygur, V.; Kaplankiran, M.; Demirkeser, T.H. and
Yildiz, E. (2012). Effect of citrus rootstocks on leaf
mineral composition of ‘Okitsu’,‘Clausellina’, and
‘Silverhill’ mandarin cultivars. Journal of plant
nutrition, 35(9): 1329-1340.

Trevisan, S.; Francioso, O.; Quaggiotti, S. and Nardi, S.
(2010). Humic substances biological activity at the
plant-soil interface: from environmental aspects to
molecular factors. Plant signaling & behavior, 5(6):
635-643

Woodward, F.I. (1987). "Stomatal numbers are sensitive to
increases in CO, from pre-industrial levels" Nature,
327:617-619.



