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Abstract: For study the response of wheat plants to the nitrogen basics treatments and
salinity, a pot experiment was conducted in the greenhouse of the National Research Center
in the winter season of the 2010 / 2011. Wheat plants irrigated by 4000 ppm diluted seawater
and tap water as a control and sprayed by 150 ppm of guanine (Gu) and adenine (Ad). The
control plants were sprayed by the same quantity of distilled water. A negative relationship
could be shown between vegetative growth characters i.e. plant height, number of green
leaves and area of green leaves. Moreover, stem, leaves, spikes and whole plant dry weight
were similarly responded. Irrigation wheat plants with salt solution (4000 ppm) decreased
these characters compared to that of plants irrigated with fresh water, respectively. Growth,
fresh and dry weight of plants markedly decreased with salinity. The results showed that the
aphids infections were significantly decreased in Ad and Gu treatments in wheat pots.
Keywords: Wheat (Triticum aestavum L)-Salinity-Adenine-Guanine uanine- Growth-
Chlorophyll-Carotenoids Rhopalosiphum padi, Rhopalosiphum maidi, Sitobion avenae
aphids.

Introduction

Wheat (Triticum aestivum L.) is one of the most important growing crops in the world and in Egypt.
The increases in its production and area did not face the increasing demand of the increasing in population.
Although, wheat production per unit area have significantly increased during the past decades. Now a day the
self about 57 % only and the rest were imported from abroad and still the expansion and increased the
productivity are needs essentially. The challenges of this aim are the problems of lake of water resources,
poverty of nutrients and raises of salinity in the new reclaimed and cultivated areas.

Soil salinity is a wide spread problem around the world but generally affected arid and semiarid regions. It
is largely being increased in irrigated lands due to poor drainage, irrigation practices low rain fall and high
transpiration rate [1]. Also the use of saline water as a condensation of the lack in fresh water to face the water
needs of the target areas.

Abiotic stresses severely reduced the productivity of the almost crops including wheat [2-9] as other
plants.
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Recently plants treated with bio-regulators and antioxidants in order to alleviate the biotic and abiotic
stresses [7-10], Salt stress influences accumulation of mineral nutrients in cereals . Wheat is susceptible to
various kinds of pests that feed on the underground and aboveground parts of the plant including roots, stems,
leaves and ears. Among the sap sucking arthropods, aphids are the most widely distributed group. Aphids cause
direct damage by feeding deeply within the leaf whorl and inject a toxin in the plant which destroy the
chloroplast membrane and indirect damage by transmission of several plant viruses (barley yellow dwarf Luteo
virus) and by developing molds on their honey dews. BYDV-PAYV is spread worldwide and its most significant
transmitter is the aphid [11-18]. The aphid infestations significant affect wheat cultivars {12,13,14]. Host plant
resistance is an important part of IPM for aphids [15, 17,18]. This work aims at determining the suitable wheat
cultivar as well as the suitable sown dates to manage aphids infesting wheat at Qalyubiya ecosystem.

Cereal aphids have been found infesting wheat plants in Egypt [19,20].Rhopalosiphum padi (L.),
Rhopalosiphum maidis (Fitch), consider the more serious pests on the cereal, causing a destructions to wheat
and many other crops [21-25].

Guanine was active at a low concentration of 8 x 10 ~'> M/cm? of filter paper. Guanine was shown to
induce assembly in Amblyomma cohaerens Donitz larvae and Rhipicephalus appendiculatus Neumann adults
[26] . Adenine [(S)-DHPA] causes female sterility in certain insects. This has been associated with an inhibition
of hydrolase in the ovaries [27]. They also mentioned that, the ovarian SAH-hydrolase, isolated by affinity
chromatography, is inhibited by (S)-DHPA and some other open-chain analogues of adenosine. The most
pronounced in vitro inhibition of the ovarian SAH-hydrolase has been achieved with deritadenine, which is also
the most potent chemosterilant. he assembly behaviour of the tickArgas persicus Oken in response to guanine
has been found to be humidity dependent. Nymphal and adult male A. persicus assemble on guanine-treated
paper disks only at low relative humidity (25 = 5%). Exposure of the ticks to high relative humilities (85 £ 5%)
results in a gradual induction of a negative response to the pheromone [28]. Therefore, the objective of this
work is to evaluate the effect of guanine and adenine spraying and salt stress on growth, photosynthetic
pigments and post infestations of wheat plants.

Materials and Methods

For study the response of wheat plants to the nitrogen basics treatments and salinity, a pot experiment
was conducted in the greenhouse of the National Research Center in the winter season of the 2010 / 2011.
Wheat plants irrigated by 4000 ppm diluted seawater and tap water as a control and sprayed by 150 ppm of
guanine and adenine. The control plants were sprayed by the same quantity of distilled water.

Wheat (Triticum aestavium L.) Were sown at Dec., 3.The treatments of the experiment 8 which was the
combination of two salinity treatment and spraying treatments of guanine and adenine in complete blocks
design in six replicates. Calcium super phosphate (15.5% P205) and potassium sulphate (48.5% K20) were
added to the soil in the rate of 3.0 and 1.5 g/pot were broadcasted on the soil surface before sowing.

Ammonium sulphate (20.5 % N) were added to the soil in the rate of 1.5 g/pot in two equal portion, the
first have was at three weeks and the second have was two weeks later. The treatments of guinene and adenine
and distilled water treatments were applied at 21 and 35 days from sowing.

Photosynthetic pigments were determined according to the methods described by [22] All collected
Data were subjected to the proper statistical analysis as described by [22]. The aphids R. padi and R. maidis
were reared under laboratory conditions according to [19].

Aphids Population Density counting:

Regularly weekly interval excursions were made to this experimental region for two successive
seasons, from 13th of January 2011 to 5th of May 2011 for the first season, and from 15th of January 2012 to
6th of May 2012 for the second season.. For recording the aphid’s population density ten wheat plants were
randomly selected from each cultivar replicate (30 plants/ cultivar). Population density of different aphid
species was determined by counting all individuals of each aphid species per plant on leaves, stem and in later
stage also on spike using 10x lenses in the field.
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Identification of different aphids on wheat:

Wheat aphid species which collected during this experimental period were brought to the laboratory for
identification. Mounted microscopic slides of for different aphid species a late form were prepared. Available
taxonomic keys were used to identify different collected aphid species according to [15].

Susceptibility of aphids R. padi and R. maidis to fungi under laboratory conditions.

The fungi B.b; M.a; V.I, N.r,P.f at the concentrations 1X 107; 1X 10°% 1X 10°; 1X 10* ;1X 10% and 1X
10 spores/ml were tested against R. padi and R. maidis . Bioassay techniques according to [23]. The
percentage of mortality determined and corrected according [29] and LCs, calculated according [30]. The
experiments were replicated 4 times.

Field trials:

The field trials were carried out during two wheat successive seasons (2013-2014) at Eben-Malek farm
at EI —Nobaryia region (N. R. C), to study the effectiveness of the fungi tested on R. padi and R. maidis in the
wheat fields. Wheat plant (Variety Giza 164) were cultivated at mid-November during two wheat successive
seasons in area half of fedan of tested formulations were then applied as single treatment in randomize plots.
All cultures treatments were made as in free province. Regular agricultural practices were normally performed
and no chemical control was used during the study period, weeds were removed by hand. Five plots were
treated by water as control

Four plots were treated by water as control. Samples of the titter were collected weekly, transferred to
laboratory for investigations. The percentages of mortality were calculated and the infestations of, R. padi and
R. maidis were estimated.

Results and Discussion

Growth

Effect of salinity

A negative relationship could be shown between vegetative growth characters i.e. plant height, number
of green leaves and area of green leaves. Moreover, stem, leaves, spikes and whole plant dry weight were
similarly responded. Irrigation wheat plants with salt solution (4000 ppm) decreased these characters compared
to that of plants irrigated with fresh water, respectively (Table 1). Growth like fresh and dry weight of plants
markedly decreased with salinity. It is well established fact that plants growing under salinity condition remain
stunted due to the reduction in cell elongation, cell enlargement and cell division, which are under the control of
different auxins, whose is synthesis is retarded [31, 32,33, 34, 35].
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Table (1): Response of wheat plants growth to salinity and nitrogen basics.

Salinity NB Plant Number | Area of Dry weight
height of leaves Stem Leaves spikes Total
Leaves cm
T™W DW 63.2 3.3 82.9 0.43 0.62 0.33 1.38
Ad 73.2 5.0 143.4 0.58 0.77 0.36 1.71
Gu 74.3 5.0 155.0 1.02 0.69 0.46 2.17
Mean 70.2 4.4 127.1 0.68 0.69 0.38 1.75
4000 DW 53.7 3.7 75.6 0.31 0.59 0.28 1.18
Ad 65.3 4.7 111.0 0.63 0.60 0.31 1.54
Gu 65.8 4.0 88.1 0.75 0.63 0.31 1.69
Mean 61.6 4.1 91.6 0.56 0.61 0.30 1.47
Mean DW
Values Ad
Gu
LSD at S N.S 0.14 N.S 0.09 N.S N.S N.S
5% NB 2.55 N.S. 5.57 0.25 N.S N.S 0.41
SXNB N.S N.S N.S 0.36 N.S N.S N.S

Effect of guanine and adenine

It is clear from Table 1 Data that spraying adenine and guanine increased all growth parameters. These
increases more pronounced in area of leaves and stem dry weight (Table 1). [33,34, 35] concluded that adenine
improved growth and yield of corn [36] studies the relation of adenine and respiration.[35] reported that ATP
concentration was increased by adenine, the ADP was not affected while guanine and uracil gave slight effect
but cytozine was not affect on ATP. Adenine addition did not affect respiration which confirmed the result of
[37]. [38] mentioned that adenine converted to adenine monophosphate in plant tissues (AMP). This why
adenine treatment play a role in improve whole growth and indicating a link between purine and stress
acclimation.

Salinity x Adenine and guanine

Spraying nitrogen basic and salinity condition interaction effect on growth of wheat plants was
presented in Table (1). Plant height and stem and top dry weight increased by ammonium basic under saline
condition or fresh water. Both nitrogen basic induced the same effect on plant height. Spraying adenine and
guanine increased area of leaves by 72.98 and 86.97 % when plants received fresh water and by 46.83 and
16.54 % when plants grown under soil condition, respectively.

Table (2): Response of photosynthetic pigments of wheat plants to salinity and nitrogen basics.

Salinity NB Chl.a Chl.b Carot. Chl.a+Chl.b Chl.a:Chl.b Chl.a+Chl.b:
Carotenoids

Tw DW 6.93 4.49 3.08 11.42 1.54 3.71
Ad 6.78 3.67 2.97 10.45 1.84 3.52

Gu 8.74 3.22 3.49 11.96 2.71 3.43

Mean 7.48 3.79 3.18 11.28 2.03 3.55

4000 DW 5.30 7.33 2.67 12.73 0.74 4.77
Ad 5.99 3.34 1.70 8.64 1.56 5.08

Gu 5.56 3.39 1.55 9.33 1.79 6.02

Mean 5.56 4.67 1.97 10.23 1.36 5.29

Mean DW 6.71 591 2.88 12.08 1.04 4.19
NB Ad 6.04 3.51 2.34 9.55 1.72 4.08
Gu 7.37 3.28 2.29 10.65 2.25 4.65

LSD at S N.S N.S 1.28 NS | v | e
5% NB N.S 2.31 0.89 R I e
SxNB N.S N.S 1.69 211 | e |
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Table 3 . Response of wheat plants after salinity and nitrogen basics against insect pests infestations
under laboratory conditions

Salinity % of infestations
Rhopalosiphum Rhopalosiphum maidis | Sitobion avenae
padi

4000 DW 19 28 17
Ad 24 25 25
Gu 33 38 27

T™W DW 24 21 19
Ad 29 37 29
Gu 35 38 29

F —test 124

LSD at 5% 11.8

Table 3 show that the infestations of three wheat aphids responding to salinity and nitrogenous basis
under laboratory conditions. Data show that , the percentage of different R. padi, R. maidis and S. avenae
recorded 19, 28 and 17% after 400 salinity at distilled water DW treatments. The corresponding percentage of
infestations after AD recorded 24, 25 and 25% ,. After guanine GU treatments the percentage of infestations
with these aphids recorded 33, 38 and 27%. when the salinity recorded Tap water (TW), the infestations
percentage recorded 2, 21 and 19%with (DW). The infestation recorded 29, 37 and29% with (Ad). Also it give

35, 38 and 29% with (Gu) for the three insect pest, R. padi, R. maidis and S. avenae, respectively (Table3).

Table 4 . Response of wheat plants after salinity and nitrogen basics against insect pests infestations
under semifield conditions

Salinity % of infestations
Rhopalosiphum padi Rhopalosiphum maidis Sitobion avenae
4000 DW 16 18 10
Ad 14 15 15
Gu 13 18 17
TW DW 28 11 22
Ad 18 17 19
Gu 11 18 18
F —test 12.4
LSD at 5% 11.8

Table 4, shows that under green house (semifield conditions), the percentages of infestation recoded at
400 salinity which irrigated with DW 16 18 and 10 for R. padi, R. maidis and S. avenae , respectively. The
infestations percentages significantly decreased when wheat irrigated with TW 11, 18, and 18% for R. padi , R.
maidis and S. avenae, respectively (Table 4). Figure 1 show that the infestations with aphides were significantly
decreased when irrigated with Dw and Ad or Gu. The same results obtained by [39-48] who control the wheat

aphides with biological control agents. The same findings obtained by [49-55].
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Fig. 1: The infestations of differen aphids espices under semi field conditions after nitrogen basices on
salinity
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Figure 1 show that the three aphids species infestations were significantly decreased after nitrogen
basics on salinity tolerant in wheat fields as compared in the control.

Photosynthetic pigments

Effect of salinity

Data in Table (2) reported that chl.a increased by guanine however, carotenoids concentration seemed
to be without effect. On reverse, chl.b and total chl. decreased with both basic compare to plants received
distilled water. In addition, Chl.a;chl.b ratio raised pronounclly but chl.a + chl.b: carotenoids ratio slightly
increased. Chlorophyll is a membrane pound and depends upon the membrane stability flux under saline
condition it seldom remains intact [33]. Decrease in chlorophyll contents due to salinity has been also reported
elsewhere [34,35] .However, others recorded the increases in chlorophyll content as subjection to salinity.
Accordingly, different workers gave different reasons for increase or decrease in chlorophyll content due to
salinity. However, researchers summarized by showing that reduction in chlorophyll my be due to variation in
its synthesis between the plant species due to the variation in specific enzymes. Another feature was the shift in
Chl.a\b ratio which showed that reduction was more severe than chl.a and this affected this ration. This finding
confirmed by [33].

Effect of guanine and adenine

Data in Table (2) indicated the increases in chl.a and chl.a:chl.b or chl.a+chl.b:carotenoids ratios were
detected by ammonium basics. Nevertheless, chl.b, carotenoids and total chl. concentration were decreased by
these nitrogen compounds. [56,57,58] studied the effect of benzyl adenine on chlorophyll content. [56,57]
found that benzyl adenine increased chla and total chlorophyll and carotenoids, chlorophyll index, carotenoids
and total pigments.

Salinity x Adenine and guanine

The interactive effect of guanine or adenine and salinity on photosynthetic pigments was illustrated in
Table (2). Chl.b decreased with nitrogen basic so plants irrigated by Saline or fresh water. However, chl.a
increased in plants irrigated by fresh water but not affecter under saline water irrigation. Adenine spraying
decreased carotene under fresh or saline water but guanine decreased carotenoids or total chl. concentration
under saline water only. Moreover, chl. a:chl. b ratio increased also with the two irrigation treatments but



Hussein M.M. et a/ /Int.]. ChemTech Res. 2015,8(12),pp 121-129. 127

chl.a+chl.b: carotenoids ratio increased under saline conditions. [33] demonstrated that adenine treatment
increased growth and yield of wheat and improved the tolerance of plants to moisture stress. [59] used the
benzyl adenine in increase vase life of rose red one.
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