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ABSTRACT

Twao field expenments were carmed cul at the experimental Tarm of the
Horicwture Research slation  south ELTahnr, Menufyia, Governorate, Eqypt in
20002001 and 200472002 growing seasons to study the effect of zinc apphcation at
differen rates, sources and methods on yield componens and some chermical
properiies of wheat (vanery Siza 1831 The results could be summarized as foliow
1 Al yield and yield corrponants. characters were significantiy meieased by different

ZinG application trzaiments compared with control. The promising treatment was
appiying 0.12% nnc cheiate as foliar spray.

2- Mitrogen, phosphorus, Patassium, and Zing content of gran were increased with
appiying Zine ¢ompared with control The highest values were recorded by 0 12%
Zint chelate spraying.

I this investigation. the best neatment was 0.12% Zine chelale as fohar
spray. Compared with other treatments
Keywords. The effect of Zinc, wheat, apgiication, rates, sources, mettiods

INTRODUCTION

Zinc geficiency 15 one of the commonest micronutsient deficiencies
and it3 becomng mcereasingly significant m crop prodiyction. The susceplibility
of crop plans to Zn deficiency varies considerably depending on species and
even Cultivars Wheat is nna of the cereals crops are rather msensitive
whereas Zn element plays an mportant role increasing wheat grain yield
Many workers investigated the effect of micranutrients on wheal Loadha et
2l (1873} concluded that the nighest yields of grain and dry mater were
given by ithe apphcation of Cu and Fe +Zn i two spit dressing as soil
applcaticn + Foliar apphcation. Shukia and Prasad (1979} Pointed out that
the driling of 25-50 kg zinc sulphatata nfo the soil befgre SOWING Was more
effeciive in mcreasing grain yiekds than Zinc sulphate applied broadcast or as
a faliar spray or Zinc as Zincated superphosphate apphed to the soit. €I
Knoldny ang Hefri [1985), found a marked increase in the qrain and straw
yields of wheat due to Zinc chelate application as foliar spray in alkaine soi
Algo, they found that zinc application incresased geain N, P,and K uptake
Takkar and Bansal (1987} study ihe effects of rates. methods and source of
Zine fertiizer apphicanon on yietd, Zn coment and its uptake in wheal They
found that tzinc appiication 3s foliar spray gave the nighest gram yield, 2ing
conent 30d ZinG content and Zn uptake than broadcast applicauon. Sayed
(3873 and rietni (1980). shawed thal the application of Zing as fokiar spray
Néreased signficantly aill yigld comuonenis characters as weil as glaw ang
straw yield. Gab-Alka gt af | (1336} pointad out that spraying wheat planis wilh
D.44% ZaS0, TH,O increased spike length number of spikesim. spike weight,
nurtiber of gransispike, weght ot grains/spike, 1000- grain - welght, grain
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and swaw yieids/fed, and Profein peicentage n grains. E-Kabbany ei ol
(1996), found that Zine application alone as foliar spray increased plart
neight, grain and swaw yields, bictogical yield, spike length, number of
grainsispike, weight of grains/spike, 1000- grain- weightand N, F, < and cn
content in grains of wheat

The ams of this investigation are o study the methods and forms of
Zinc application on some characters of piants, yteld and its components, as
well as; sorne chemical properties 1esis of gramns wheal (Vanety Giza 163).

MATERIALS AND METHODS

To achieve the goal of this study two field sxperments were cairied
out dunng 2000/2001. and 2001/2002 seasons al the Sxperimental Farm of
the Horticulture Research Station, south E-Tami'r, Menufyia Governorate A
Soif sampie was taken before experiments and prepared for the
determinaticn of some physwzai and chemical analysis according 1o Chapman
and Pratt (1961) as shown in Table {1).

Experimental design each experimental included 3 freatments of zinc
application, namely, 1) controf (without zing applied), 2) 10 kgs ZnS0C, as sail
appiication, 3) 20 kgs ZnS0O, as soil applicaticn, 4} 1 kg Zn cnelate as soil
application, §) 2 kg Zn chelate as soil application, 51 0.8 % ZnSC, as foiar
spray, 7) 12 % 2Zn chelate as foliar spray 80 0.06% In chelaie as fofiar
spray. 9) 0.12% Zn chelate as foliar spray. The treatmenis of soll apphication
ware applied by broadcasting method before planting imgation. Zinc chelate
application as foliar spray was added in form ECTA NapZn. The variety was
Giza 163 In both growing seasons a complete Randomszed Blocks dzsign
with 4 replications was used. The piol area was 10.5 m”. The grains were
planted in rows 20 cm a part. Planting cates were 9/12/2000 and 8122001 in
the two growing seasons, respecively, Superphosphiale (15.5% P,05) at rate
of 155 Kg PO Meddan and 75 Kgs N as ammonium nitrate 33 5% were
apphed. All amount of superphosphate was added pefore dlaniing but tne
amount of ammonium nitrate was clvided into two aqual Joses to De acaed
before the first irrigation and before the next ocna.

The solutions of spraying were added twice, after 30 days from
sowing and at the beginning of heading {75 days after sowing), At maturity
whneat plants harvesied and the follewing characiers were measurea and
recorded, plant height, spike length, number of spikeletfsolke grams
weight/spike, 1000-grain weight as well as grain and straw ylelds. Samples of
grains were taken in each treatment from thries "eplicates and dried slectric
oven at 70 C° then ground to powder for chemical analysis, Nitrogen was
determined according to improve macrokjeldahe/ method (A.O.A.C 1975)
Phosphorus was caiculated colorimetrically using specirophiotormetar, X was
determined  using flame photometer according to Chapman and Fratt ( 1961)
Zn was determined using atomic absorplion spectrophotometer 37 S0,

The cata were statistically analyzed and Duncan's muitipie range rest
st the 5% level (Gmez and Gomsz 15&4}»& danea'or compaﬂaons amang
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reatments. The following symbols were used 12 reatments to indicate

significance between the means:

3] Capital lefters for 2inc applied treatments (A, 8. C. |

) Small letters with dash for years {a’. o, )

¢) Smal leners for the inferaction between years and zinc appied
treatments ta b, ¢ )

d}  Means having the same symbois were not sigmificant

Table (1). Chemicai and ohysical analysis of the exparimental soil, for
the upper layer (040 cm),

. 2000/ | 2001/ | Mechaicai | 2000/ | 2001/
Chemical analysis | 2001 | 2002 | analysis | 2001 | soos
b (in the soil pasle) 790 | 760 | Sand (%) | 5207 | 5803
EC (mmhosicm) 330§ 450 ) Swt(%) | 2210 | 2400
OM (%) 080 | 286 | Clay(%) | 2561 | 1732 |
Soluble ions {mefl | Texiure | SC 1 S.C-j
HCG, 280 [ 290
SO, 330 | 1410 ]
CL 2810 | 350
Ca 1240 [ 2190
Mg™ 370 [ 5080 |
Na’ 1720 | 18G0 ,
i< 055 | 100 _
ISP (%) 6000 | 5500
AV Zn (pom) 1.30 110
RESULTS AND DISCUSSIONS

1-Growth Parameters:
Plant height:

The obtained data showed that plant heght was significantly afected
by ihe growing seasons as web as differen: fertlization treatmenis These
results may be due to the vanation between weather condilons Prevailed
rough the two seasons. Averages of plant hewgnt as affected v aifferent
rates, methods and forms of Zinc apolicancn ace given in Table (2} Hwas
evident that plant hexght significantly increased with Zinc applied compared lp
control This increase may he due 1o the fact than Zine participates in the
oroduction of 1AA, which is essential for tha songaton of piants ‘Katyai and
Randhaw 1953)

The highest treatments was obtained Ly 0.12% Zn chelate as foiiar
spaay in the first and second seasons, resoectively The piants sprayed with
Zn were much sperior in height it compared with the other irgatments than
sol broaacast apphication method to the soil Tiis resitt is in agreement with
Takkar znd Bansal {1987) and El-Kabbany ef o/ (1596)

Zn chelate 012% as foliar Spray appeared e higres) atfect on enhancing
the plant heights in this nveshgation.
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These resuts are simifar to those obtained by Boehle and Lindsay
11969) who frecommended % to 1% 2Zn in a foliar spray for amergency
applications.

Spike Length

Data in Table (2) revealed that spike length was not significantly
affected by the two growing seabut it was slgmficantry affected by Zn applied
treatments in two growing seasons, Dafa presented in Table (2) pointed out
that Zn fertilizes rates. method aiid forms increased spive length comipared ¢
control. The tallest spikas were obtained from plots ferilizer with 0.12% Zn
chelate as foliar spray while the shortest one were cblained from the
unfertilized plots The best methods off zpplication were folier spray method.
With this respect El-Kabbany ef a/, (1996) in Egypt found ihal length
increased ty spraying wheat plants with Zn atone.

- Numbei of spikelets/spike: Table (2} showed that the averages of
number of spikelets/spike as aftected by Zi fertilizer it was evidentthat Zn
applied as fofiar spray with 0.12% Zn chelate gave number of spikelets/soike
significantly higher than other treatmeénts and Control.

Generally, Zn appiled to whest plants increased the number of
spikkalets/spike comparad to control, The similar resuits were obtained by B

Kabbany et al (1596)

Table (2} The effect of Zing application in the fwo growing seasons on
plant height (cm), spike length {cm), and the number of

spikeletsispike.

i Numbnar of
- Plant hetght {gn_'s} Splke fengtn (c@} spikelats/spike
20004 | 2G04! AV 2800/ | 2004 AV 2000/ | 2001/ AV
2001 | 2002 : 2001 | 2002 T o1 2001 | 2002 ]
1 1138 { 1029 ; 10R3 g3 10.3 98 196 | 216 | 2086
8 De H £ ¢ be C ‘ bed F
32 11684 | 1100 1 1132 | 104 10,7 | 108 | 206 | 222 214
Cd ) g co be | sbe | BC ef abe DE
3 [ 170} 41071136 [ 105 | 108 | 107 | 213 | 223 | 218 |
b | G [ BOD | bc | ab | ABC | ede | ab | €D
|4 [ 1151 11003 [ 11221 100 | 105 2 {227 1 21
I L8 |
f bed
g | 1181
o7 11184 1 it
5 1_}1%?5" 12
a =
g |1233
3
1973
a
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2- Yigld and Yieid components:

Weight of grains/zpike: Datia presented in Table (3) ndicaied that
spraying wheat ciants with Zr have a significant increase in weight of
grainsispike compared with control. The highest weight was grven from tae
ireatment of 0-12% Zn chelate as folier spray

It was evident from Table {3) that Zn appiication as foliar spray was
more effective than soil broadcasting method. These resulis were in was
more effective than s0il broadcasting method These results were in
agresment with those obtained by Takkar and Bansal (1987, Mohammed et
al., (1990) in Egypt and El-Kabbany et ai., (1996).

1000-grains-weight: The combined analysis of variance showed that
1000-grains-weight was signiticantly affected by the two Jrowing seasons.
This could be attributed te different climatic factors anc or o soil fertility. Data
in Table (3) showsd thai the average of 100C-yrains-waight was increased
with Zn applied compared to controi. The best treatment was 0.12% Zn
chelale as foliar spray on wheat plarts. Tabie {3} also, illustrated that foliar
spray method was more effective than soil hrosdcasting method These
results e (n a good line with those obtained by El-Kabbany et ¢i {1998}

Grain yield:

Dzta in Tabte (2} mdicated that gram yieid was not significani amaong
the wo growmg seasons it was evident that the folar sprayig of Zn appred
yave the tghesl giann yiekd than scil bicadcasting method. The highest graimn
yieid was obtamed from 0 12% Zn chelats applied as toliar spraying method
in boin the  two growing seasons. This ncraase in gram yield may be due o
ihe fact that Zn“ play an immparant role in some 2anzymane systems. YWhoich
tead Yo increased gian yeld and yeld components. These results were
agreement wilh those oblained by Stukla and Prasad (1978), ELKhoidny and
Hefri (1985), Takkar and Bansal (1987), Mohammed ef &, (1990) and &£1-
Kabbany ef 2/ {1996)

Straw yieid:

The combined anaiysis of vanance revealed that itws rait was not
significart affected by the growing seasons. Concerning the sigmbicant
weaiments in Tadle (3] e nignest straw yeld was obtawed wih the
veatmant of spplying 0-12% Zn chelaie a3 foliar spray while the [owest ang
was cbtamed by the unirealed ane Applicalion of Zr as foliar spray was
more effective than soil broadcasting application This increase in sieaw yield
of wheat plants may be due 0 that applying micronutrients delayed the
senescence of wheat plants through  an n¢rease in the level of 1AM,
chiorephylt content and NAR in leaves consaquently increased the total dey
mattar accumulation and yeld components (Hemartranian ang Garg 1984},
and Garg (1887) These resuls ware in agreement with those coiained by
lLoadha et al. (1875} and El-Kabbany of a/ , (1596
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Biotogical yield:

Data presented N Tahie [3) pointed out that this trait was affected by
the growng seasons and ferthzer with Zn apolied it was evident tha! Zn
application increased tolcgical yials The highest value 8,78 torffad was
cbtaned as resultf 0.12% Zn chelate as foliar spray whare as the lowest one
was 3 34 lenffed was obtaned by untreaied one

Ajsa, data showed that foliar spray method was affective than soi
broagacasting method - all treatmenis Yhe cesuits are in a harmony with
ihose oblained by El-Kabbany ef af, (1996)

3N, P K and £n content.

The combined analysis of vanance v Tadle {4) painted out that
mirogen and potassium contents were sigiificantly affectsd by the growing
seasons whiie phosphorus content was not significanmty affected by the same
tactor It s clear from such data that all applied treatmen!s ncreased N, B
and K content compared to control. From the present data. it could be roticed
that the highest values were occurred as a resull of 0 12% Zn chelate
application as foliar spray than oiber ‘reatments The mighest values weare
222%. 057% and 0.50% as an averaga of the twa growing seasoas for N, P
and K content. respectively

The Increase in nirogen content may be due o that 2n s VETY
vlosely mvolved n tne N ometagobsm of plant wherever in Zn deficient
conaifions, plants  protem  syninesis plants  piotae ieveis are markeadly
reduced and aming acids and amids are accumulated {Mengel and Kirkpy,
1987y In addition Dhinon el 3/ (1987) repomed that sither 7n o Oy
mcreased N uptaks and substantially increased the transtocation of absorbed
nirogen into protein Also, Table (4) revealed that Zn content in wheat grains
was significantly mncreased by ZnSQ, or Zr chelate appiication compared to
conlrol in the two growing seasons The mighest value (35 5ppm’ was
obtained by 012% Zn cheiate applied as fahar spray whie ne lowes! valus
(22 5ppm) induced with control. This result is 0 agraement with Takkar and
Bansal (1587) and Ei-Kabbany e af . (1996}
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