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INFLUENCE OF FOLIAR AND SOIL APPLICATION
OF ZINC SULFATE ON DIFFERENT GROWTH
STAGES AND YIELD OF WHEAT PLANTS GROWN
IN CALCAREOUS SOIL, RAS SUDR-SINAI

Nour El Din, Nahed M.,

Plant Ecology and Range Dept., Desert Research Center, El-Matareya,
Cairo, Egypt.

heat plants were cultivated in Ras Sudr Research

Station and fertilized with ZnSOy, in a foliar spray
and/or soil application. Foliar application treatment of
ZnSO, was done using concentration of zero (without
ZnS0y), 75 and 150ppm at the rate of zero, 0.075 and
0.15 g/L ZnSOyfeddan, respectively. Whereas, soil
application treatment was done using zero (without
ZnS0y), 2.5 and 5 kg/feddan. The plants were sprayed
with 150ppm ZnSOy at different stages of plant-growth
(tilleing and heading) gave significant results of growth
criteria, yield components at harvest and chemical
composition in terms of Zn.(ug/g), tryptophan (mg/100
gm), Indole acetic acid (IAA) (ug/100 gm fresh weight),
carbohydrate and % protein. Soil application gave a
significant result at 5 kg of ZnSOy/feddan. Soil and foliar
ticatments were superior for increasing length of spike
(cm), number of spikelets/spike and weight of 100 grains
(gm). In general, increased ZnSO; dose of 150 ppm foliar
and 5 kg/feddan soil application gave the best treatment
compared with control values.

Keywords : wheat, Ras Sudr, calcareous soil, foliar and soil application of
zinc sulfate, growth criteria, chemical composition.

In Egypt, a considerable stiention has been paid i.n the last few years (o the
subject of soil reclamation (o il]({rcusc 'agncullura] pl.'OdUCll()n and
subsequently uvercoming the deficiency in food _requirements. The
reclamation of new virgin soils in Ras Sudr at South .Sm:n region is among
the promising lands for agriculture c?cpall}sion and cplns:dcrcd a potential area
for present and future crop producum} in Egypt. Highly culcarc0}|§ type of
soil predominates in this region, the soil is known to be of Iow' fertility. Most
of the new reclaimed arecas in Egypt are dominated by ecither sandy or
caleareous soils. Such soils contain low amounts of total and available
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nutrients. Most of the crops grown under such conditions suffer from micro-
nutrients deficiency (El-Kadi er al., 1990). Therefore, the micro-nutrients
fertilization policy must be taken into consideration together with the macro-
nutrients  fertilization programs, where, micro-and macro-nutrients
complicated problems are most common under arid conditions especially on

calcareous soils.
The aim of this work is to study the effect of ZnSQ, either as soil or

foilar application, on yield and chemical constituents of wheat plants grown
in calcareous soil at Ras Sudr station.

MATERIALS AND METHODS

A field experiment was carried oul in calcareous soil of Ras Sudr
Research Station, Desert Research Center. Some physical and chemical
properties of the soil are presented in table (1).

The experiment included 6 (realments (3 foliar and 3 soil
applications) in 3 replicated series, all arranged in randomized complele
block glesign on bread wheat plants (cv. Sakha 8). The area of each plot was
3x3 m". Foliar applicatioin treatment of ZnSQ, were a( rates of Zero, 75 and
150 ppm while soil application treatment of ZnSQ, were al rates of Zero, 2.5
and 5 kg/feddan. Both treatments were applied at tillering and heading stages
of plant growth and irrigated with underground saline water (4000 ppm).
Ammonium nitrate (33.5%) was added at rate of 60 kg N/feddan as for
growth activator. Also P fertilizer as a basal dressing during soil preparation
was added at the rate of 31 kg P,0s/fed as super phosphate before
cultivation. Crude protein was calculated by multiplying the total N content
by the factor of 6.25 (Deyoe and Shellenberger, 1965). Total carbohydrate
was determined according (o the method of Dubojs et al. (1951), while Zn
was determined using the Atomic Absorption  Spectrophotometer. The
samples were used 1o determine the level of (he amino acid tryptophan
according to A.0.A.C. (1960). Moreover, indole acetic acid (IAA) was
determined according to Fletcher and Zalik (1963).

TABLE (1). Some physical and chemical properties and nutrients status
of the studied soil.

Mechanical analysis % Chemical properties Available nutrient( ppm)
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11 356.0

C.S.= coarse sand
F.S.= fine sand
L.S.= loamy soil
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.A\’a‘l“blc nutrients of N, P and K in the soil were determined
according to Jackson (1973). Available Zn and Mn in the soil were extracted
by DTPA-TEA (Lindsay and Norvell, 1978) and was determined using
Atomic Absorption Spectrophotometer.

Data of growth, yield and chemical composition were statistically
analyzed using computer  statistical program CO-STAT according to
procedures outlined by Snedecor and Cochran (1980). Differences between
means were compared using the LSD values at 5% level.

RESULTS AND DISCUSSION

Effect of Foliar Application
Growth characters

it is observed from table (2) that ZnSO, at 150 ppm increased all
growth parameters significantly. These parameters were plant height, fresh
weight, dry weight and No. of tillers at tillering and heading stages. These
results are in line with those obtained by Attia and Ghallab (1998) who
reported that growth criteria and grain were greatest when Zn was applied by
foliar spraying combined with either seed treatment or soil application.

TABLE (2). Effect of foliar application of ZnSO4 on some growth
characters of wheat plant at tillering and heading stage.

Treatments

Growth characters 0 7 -] 150 L.S.D
Growth ppm ppm | ppm | at 5%

stage |
Plant height (cm) Tillering 24.20 | 29.20 | 31.10 1.38
Heading 58.10 | 71.70 | 89.00 | 2.12
Fresh weight /plant Tillering 1.35 143 | Lod | 018
(g) Heading 3.060 6.30 | 7.36 0.04
Dry weight / plant Tillering 0.45 0.79 | 1.03 0. 22
(g) Heading Mk 320 | 3.89 0.03
No. of tillers / plant 1.50 2.10 | 2.00 0.40

Yield and some of its components b
Table (3) revealed that significant differences were (1l>:~;cl'\"ul among
the studied treatments, regarding their effect on {hc length «,)! Spl"\t‘,. no. ol
spikelets/spike, weight of 100 grains and grain yield/plant. ‘lh.c significant
effect of foliar application of ZnSO4 at 150 ppm were mnTllI;u' l:u( llmg‘
reported by Dahdoh (1986), Hatem et al. (1990) and Moussa (1992) in
relation to other crops. Also, many 111\-'c‘st|g:!lo.rs Inlllld“l!\.‘.l‘l uddmg‘l*c or /.1‘\
in foliar application (o increased the yield ol corn grains ("\“b‘l'h‘?'l‘_“l“."l’
1984) and El-Kadi-er al. (1990). Namely barley and maize and similarly,
Egyptian J. Desert Res., 33, No.1 (2003)
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broad bean were reported to be favoured by Zn application whether added 10
soil or foliary. However, foliar application was relatively superior. These
data agreed with Farrag er al. (1983) and Moussa (1992).

TABLE (3). Effect of foliar application of ZnSO, on grain yield and
some of Its components at harvest.

Treatments 0 75 150 LS.D
ppm ppm ppm at 5%

Traits
Length of spike axe (cm) 6.10 7.30 8.80 0.60
No. of spikelets / spike 10.30 14.00 17.00 1.30
Weight of 100 grains (g) 2.57 3.19 4.05 0.17
Grain yield/plant (g) 0.69 1.12 1.50 0.20

Effect of Soil Application

Growth characters
Since Zn had been recognized as an essential plant micronutrient,

the application of Zn fertilizers is being of a vital importance for increasing
crop yield. In this respect, several investigators had showed the magnitude of
response of different crops to Zn application (Gobarh, 1998).

The use of soil treatments of ZnSO, (Table 4) gave higher records
for all growth criteria compared with the control and the differences between
treatments were significant.

Application of 5 kg. ZnSO, / feddan had the best and significant
growth followed by 2.5 kg ZnSO, /feddan. These results are in line with
those obtained by Erenoglu ef al. (1999) The cultivars were selected based
on their response to Zn deficiency and (o Zn fertilizers in calcareous soils
under field conditions, the bread wheat showed high susceplibility to Zn soil
application, visual Zn deficiency symploms disappeared and the growth

parameters were good.

TABLE (4). Effec‘ Of SOil ﬂppliCRliOIl Of ZI].SO4 on some g]-o“rﬂ]
characters of wheat plant at tillering and heading stages.

Egyptian J. Desert Res., 53, No.1 (2003)

JTreatments
Growth characters 0 2.5 5 LS.D
Growth kg | kgffed | keg/fed | at5%

stage

Plant height (cm) | Tillering | 26.60 | 2830 | 29.60 .69
Heading 69.30 | 73.10 76.40 1.0l
Fresh weight /plant (g) Tillering 1.47 1.44 1.52 0.15
Heading | 482 | 503 6.52 0.06
Dry weight / plant (g) ,__M____QE_ 0.69 0.83 L
Heading 223 | 2.60 3.19 0.03
No. of tillers / plant : L10 | 140 3.10 0.56
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Yield and some of its components

Dat.a presented in table (5) show that length of spike, No. of
spikelets/spike, weight of 100 grains and grain yield/plant were significantly
increased as ZnSO, application increased. These results agree with those
obtained by Vyas and Choudhary (2000). They reported that response of
wheat cv. plants to Zn fertilizer at 2 and 10 kg Zn/ha gave significant
increase in grain and straw yield, with increasing levels of Zn treatment.
Also, these results agree with the data reported by Kalayci ef al. (1999) on
cultivars grown in a Zn deficient calcareous soil with 23 kg Zn/ha, and
without Zn fertilization in 1993/1994 and 1994/1995. Zinc application in the
field enhanced grain yield by 30% in both years.

Similar effects were reported by Thakur et al. (2001) who found that
9.2% increase in yield of soybean and 4.9% increase in the yield of wheat by
application of 10 kg Zn/ha every year which was essential to realize higher
productivity of soybean and wheat.

TABLE (5). Effect of soil application of ZnSO, on grain yield and some
of its components at harvest.

Treatments 0 25 5 L.S.D
kg kg/fed | kg/fed at 5%

Traits
Length of spike axe (cm) 6.97 7.37 7.78 0.22
No. of spikelets / spike 12.00 | 14.00 15.00 0.96
Weight of 100 grains (g) 3.01 3.32 3.48 0.17
Grain yield/plant (g) 0.78 1.09 1.19 0.08

Chemical composition
Results recorded in tables (6 and 7) and figs. (1 and 2) show that

average of Zinc content(ug/g), tryptophan (mg/100 gm), indole acetic acid
(ug/100 gm f.w.), % carbohydrate and % protein of fhfferent stages of wheat
plants were significantly increased by foliar and soil ZnSO; application in
both treatments. .

Zn content (ug/g) increased by adding Zn lp the plants either with
foliar or soil application. This result agreed with Yilmaz e al. (1998) who
found that soil Zn fertilizer application significantly increased Zn
concentration in the shoots and grain yield of wheat. In this concern Moussa
(1992) revealed that the application of Zn in the sulphate form to the soil or
foliarly increased Zn content in broad bean. _

These data agreed also with the finding of Karakis et al. (1990). In
solution culture trials with maize, they found that Zn deficiency in nutrient
solution for 2 weeks markedly decreased the absorption and concentration of
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Zn in leaves and roots. Addition of Zn to the solution markedly increased
these parameters. This is due to increasing activity of enzymes of JAA
biosynthesis from tryptophan in leaves which accelerated growth and
biomass accumulation.

TABLE (6). Effect of foliar application of ZnSO4 on Zinc content (ug /
g), tryptophan (mg/100gm), indole acetic acid (IAA,
ug/100gm f.w.), carbohydrate (CHO,%) and protein (%)

in different stages of wheat plants

Treatments

Chemical 0 75 150 | L.S.D
constituents Growth ppm ppm ppm | at3%
e Tillering 40.90 50.30 | 55.20 | 3.16

Zn Heading 57.00 6370 | 67.60 | 1.87

(ug /g) Grains 39.20 5220 | 67.10 | 5.64
Tryptophan Tillering 32.60 43.20 | 50.40 | 2.81
(mg/100gm ) Heading 35.30 48.60 | 54.70 | 1.91
Grains 39.70 47.20 | 53.30 | 2.11

IAA Tillering 17.00 3230 | 44.50 | 3.0l
(ug/100gm f.w.) Heading 18.30 33.60 | 47.60 | 2.16
Grains 20.40 3270 | 46.10 | 1.98

Tillering 8.82 11.20 | 13,70 | 0.08

CHO % Heading 18.30 2170 | 30.60 | 0.48
Grains 51.40 5430 | 59.00 | 0.33

Tillering 15.20 20.60 | 21.60 | 0.34

Protein % Heading 9.70 11,10 | 12.10 | 0.14
Grains 15.90 16.90 | 17.30 | 0.04

Similar effects were reported by Cakmak ef ql. (1989) on Phaseolus

vulgaris L. plants were grown for 17d in

a controlled environment with

varied Zn supply in the nutrient solution. The concentration of amino acids,
IAA and ABA were determined in various shoot fractions under conditions

of Zn deficiency. In Zn-deficient plants, the level of JAA in the shoot tops

and young leaves decreased to about 50%.
decrease in IAA level in Zn-deficient plants is

Egyptian J. Desert Res., 53, No.l (2003)

In general, it is concluded that the
not brought about by impaired
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uy@ophan synthesis and that the conversion of tryptophan to IAA is
unlikely to be specifically inhibited.

TABLE (7). Effect of soil application of ZnSO, on Zinc content (ug/g),
tryptophan (mg/100gm), indole acetic acid (IAA, ug/100gm
f.w.), carbohydrate (CHO,%) and protein % in different
stages of wheat plants.

Treatments
Chemical 0 2.5 5 L.S.D
constituents Growth kg/fed | kg/fed kg/fed | at 5%
Stage

Zn Tillering 33.90 53.00 59.60 2.59
(ug/g) Heading 48.40 64.40 78.30 | 1.96
Grains 42.00 55.60 61.00 v

Tryptophan Tillering 34.20 48.30 55.20 2.12
(gm/100gm ) Heading 36.10 51.20 57.50 1.18
Grains 38.40 50.10 56.30 2.02

IAA Tillering 19.70 38.10 48.30 1.92
(ug/100gm f.w.) Heading 21.30 39.70 49.70 2.00
Grains 22.20 38.40 48.10 2.21

Tillering 7.04 13.40 13.30 0.07

CHO % Heading 11.20 29.80 29.70 0.34
Grains 49.90 56.60 58.10 0.51

Tillering 17.50 18.70 21.10 0.32

Protein % Heading 8.90 11.70 12.30 0.07
Grains 15.90 16.90 17.30 0.04

It may be stated that Dhillan er al. (1970) had indicated that
addition of ZnSO, as foliar spray at the rate of 10 kg Zn/ha in two splits (one
month and two months old wheat crop) increased grain yield significantly by
21% over control. El-Bagouri et al. (1979) reported that foliar application of
Zn, Fe, Mn and Cu significantly increased grain and straw yield of barley.
Yousefl and Salem (1976) pointed out that foliar application of Zn, 80 days
after sowing was more efficient on grain yield of wheat than addition of soil
7n. Mawardi et al. (1980) found that foliar application of ZnSOy4 or Zn
EDTA increased plant dry weight, yield of rice and Zn content in leav?s and
roots. Soil application with sources of Zn had the same effect. E:l-Kadl et {11.
(1979) stated that wheat plants significantly responded to soil and foliar
\crease in yield was 65% over the control and total

applications of Zn. The it :
S almost the same trend of yield.

nutrient content followed
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Fig.(1). Effect of l'qliar application of ZnS0, on zinc content (ug/gm),
tryp.lophfm (nllg/] 00gm) and indole acetic acid (IAA, ug/100
gm f.w.) in different stages of wheat plants erowth, J
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Fig. (2). Effect of soil application of ZnSO, on Zinc content (ug/gm),
tryptophan (mg/1 00gm) and indole acetic acid (IAA, ug/100 gm
f.w.) in different stages of wheat plants growth.

Egyptian J. Desert Res., 53, No.] (2003)

CamScanner = g 4> guaall


https://v3.camscanner.com/user/download

168 Nour El Din, Nahed M.

REFERENCES

Abd El Lateef, E.M. (1984). Effect of foliar spraying with some nutritive
elements on growth, chemical constituents and yield of corn
(Zea mays L.) under different nitrogen feritlizer levels. M.Sc.
Thesis, Cairo Univ., Giza, Egypt.

A.0.A.C. (1960). In “Association of Official Agricultural Chemists Official
and Tentative Methods of Analysis”. Washington, D.C., USA,
340 pp.

Attia, K.K. and A. Ghallab (1998). Yield and zinc concentration of some
wheat cultivars grown on newly reclaimed soils as influenced
by different methods of Zn application. Assiut Journal of
Agricultural Science, 29 (5): 71-83.

Cakmak I.; H. Marschner and F. Bangerth (1989). Effect of Zinc nutritional
status on growth, protein metabolism and levels of indole-3-
acetic acid and other phytohormones in bean (Phaseolus
vulgaris L.). Journal of Experimental Botany, 40: 212, 405-412.

Dahdoh, M.S.M. (1986). Response of different crops to Zn application.
Ph.D. Thesis, Fac. Agric., Ain Shams Univ., Cairo, Egypt.

Deyoe, C.W. and J.A. Shellenberger (1965). Amino acids and proteins in
sorghum grain. J. Agric. Food Chem., 13: 446-450.

Dhillan, G.S., B.S. Panwar, V.K. Gupta and A.C. Vig (1970). Effect of
foliar applicatioin of micro-nutrients on the yield of the dwarf
wheat (PV-18). Indian. J. Agron, (3): 247-250.

Dubois, M.; K. Gilles; J. K. Haelton; P. A. Rebers and F, Smith (1951). A

coloremitric method for the determination of sugars. Nature,
168-176.

El-Bagouri, 1. H.; M. M. Wassif: M. A.

El-Kadi and S. A Sabet (1979).
Response of barley to folj

o ar application of some micronutrients
under conditions of saline water irrigation and highly calcareous

soil. 1. Effects on growth and yield. Degserr Inst., Bull. Egypt,
29(1): 255-264.
El-Kadi, A. H.; M. S. A. Dahdoh and H. H. Hatem (1990). Interaction
between N, Zn and Cu on yield and protein content of maize

grown in calcareous soil. Egypy, J. Appl. Sci., 5 (2): 11-19
El-Kadi, M. A.; M. M. Wassif and S.A. Sabet (1979). The effect of soil and

foliar applicaltion of Zn and its interaction of some crops under
the condition of highly calcareous soils, 1.Field studies on
sesame and wheat. Desert. Inst, Byl Egypt, 29 (1): 277-285

Egyptian J. Desert Res., 53, No.1 (2003)

CamScanner = g 4> guaall


https://v3.camscanner.com/user/download

INFLUENCE OF FOLIAR AND SOIL APPLICATION 169

Erenoglu, B L Cakmak; V. Romheld; R Derict and 7. Rengel (1999),
Uptake of Zinc by rye, bread wheat and durum wheat cultivars
ditfening in 2ine efficiency. Plant and Soil, 20: 245-252

Farrag, A MM Hussein and MM Kandil (1983). Comparative studies on
the different types of broad bean as affected by Zinc and
Copper application. Proceedings 1" Conf. Agron., Cairo, 2 23
3.

Fletcher RA. and S0 Zalik (1963). Quantitative  spectrophotometric
determination of Indole-3-acetic acid. Nature, London, 199
003-904,

Gobarh, Mirvat, E. (1998). Effect of zine fertilization as soil and foliar
apphication on wheat yield. Proceedings 8" Conf. Agron., Sue:
Canal Univ., Ismailia, Egypt, 28-29 Nov., p56-01.

Hatem, 1. H., M. S. A. Dahdoh and A. H. El-Kadi (1990). Effect of the
interaction between P, Mn and Fe on broad bean grown in
calcareous soil. Egvpt J. Appl. Sci., 5 (2):1-10.

Jackson, J. L. (1973). In “Soil Chemical Analysis”. Prentice-Hall, Inc.,
Englewood Chiffs, N.J., U.S.A.

Kalayci, M. B. Tourn; S. Eker; M. Aydin; L. Ozturk and I. Cakmak (1999).
Grain yield, zinc efficiency and zinc concentration of wheat
cultivars grown in a zinc-deficient calcareous soil in field and
areen house. Field Crops Research, 63 (1): 87-98.

Karakis. K. D.; T. N. Sidorshina and M.M. Ermak (1990). Reduction in
Zinc deficiency symptoms in maize under the influence beta-
indolyacetic acid. Fiziologiva-1-Biokhimiya-kul ' turnykh-
Rastenii, 22 (2):137-142.

Lindsay, W. L. and W. H. Norvell (1978). Development of a DTPA soil test
for Zn, Fe, Mn and Cu. Seil Sci. Soc. Am. J., 42: 421-428.

Mawardi, A.: S. Ghaly and M. H. M. Hamouda (1980). Effect of Zn on the
yield of rice. Agric. Rec. Rev., 58(5): 173-179.

Moussa, B. L M. (1992). Effect of interaction between some macronutrients
and Zinc on the yield of broad bean growth in calcareous soil.
Egypt. J. Appl. Sci., 7(1): 221-233.

Snedecor, G. W. and W. G. Cochran (1980). In “Statistical Methods", ™

Ed.. lowa Stat. Univ., Press., Ames, lowa, USA, 507pp.

H.S.: A. K. S. Raghuwanshi; R. A. Sharma and N. K. Sinha (2001).
Long term effects of sulphur and zinc fertilization in soybean
(Glycine max.) wheat cropping system. Crop Research Hisar,
21 (3): 283-280.

Thakur,

Egyptian J. Desert Res., 53, No.| (2003)

4

CamsScanner 2 Ligs d> suadll


https://v3.camscanner.com/user/download

170 Nour El Din, Nahed M.

Vyas, A. K. and N. R. Choudhary (2000). Response of wheat to zinc
fertilization under varying levels of nitrogen and phosphorus.
Annals of Agricultural Research, 21(2): 294-295.

Yilmaz A.; H. Elkiz; 1. Gultekin; B. Tourn; H. Barut; S. Karanilik and 1.
Cakmak (1998). Effect of seed zinc content on grain yield and
zinc concentration of wheat grown in zinc-deficiency
calcareous soils. Journal of Plant Nutrition, 21(10): 2257-2264,

Yousef, S. and M. A. Abdel-Salam (1976). Response of wheat to several
sources and rates of Zn. Alex. J. Agric. Res., 24 (1): 47-53.

Received: 22/05/2002
Accepted: 02/12/2002

Egyptian J. Desert Res,, 53, No.1 (2003)

CamScanner = g 4> guaall


https://v3.camscanner.com/user/download

INFLLUENCE OF FOLIAR AND SOIL APPLICATION.... 171

dyasally salll dal ja Ao dijh ey 58 il g el 1 sl G
."f-u.-}&u" J U“"J" :LJJ._-}:L“ UJ'AU‘Y\ UA u—dm‘ Cb‘-u‘ QL:C"!

raa = 5_all - Db = ol jaaall Gigay S e — el el g Aplall Al sl

A ) L3 el il (5 Sl Sl y Jpronally saill Ailaid 36 jedl
Gl s e ) jay Alia 4 a8 Caadl ¢ o ol gl a3 Gl il 1S (A
.Y-.\*—T..\_,mHydm;uygﬁ?amu‘_)hwiﬁ
A ) ALl Laala s ZEL oM optilise labes o Al 2l Gl 8 30 )Ed) Ca N
¢ aa 38 G Gisb oe AUl O [maS 0 Y,0 ¢ e S il iy 5,
)5 @ By ¢ Qi 3k aa a1y gl Gfila e oW Gl e ja V0 VO
ol Gar Al (€ayy ¢ ) Ka EO G A pdall ALS Gilelnd apanal (B COlalaall o2y
DY e Juastall il
b 3 Sl Sy O AagiiS peadll Gld) Ay jaall (5 laddl galll Sliia JS Caieas — )
o 3 €y a e dum ¥ Elalaall il Uy ¢ adall ghe Ja 100 3 5 Ne
Bobd) pall yulea JS (A3l ) glaill [ o) xS
(5 e g il LIS il jaum g KU g GlAN 58 5l e JS) Ayl Al Cani ) - Y
ki 3l iy Sy Gl Aa )Y il e SIS S 5
4_aba J__A.\."Id;'l_)ae\.ﬁ‘ bl d';\mdh_)]\_};mcdjiutm_)i L-.a_.;\.h:._,.\ ~=. ¥
saan b3l S 5 8 abluy 53 Tryptophan el gadall e A8 33054
¢ el i) pumndl g 2 pundl Sliaall (puind (B pgall a2l g5 s

Egyptian J. Desert Res., 53, No.1 (2003)

CamScanner = g 4> guaall


https://v3.camscanner.com/user/download

