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ABSTRACT

The effect of spraying sunflower cv. Giza Y+ Y plants with
antitranspirant compounds namely Green Miracle, purshade,
kaolin or sunscreen each +.Ye, «.6+« to ‘.« % on growth and
production was investigated during Y+ Y+ and Y+ seasons. These
compounds were sprayed twice at ¥+ and ¢+ days after sowing.
Results showed that using all antitranspirants at +.Y® to Y.» %
caused a great promotion on all growth traits namely plant height,
stem diameter, number of leaves/ plant, leaf area/ plant, yield and
its components and plant pigments comparing with the check
treatment. The promotion was associated with spraying Green
Miracle, Purshade, kaolin and sunscreen, in ascending order.
Increasing concentrations of each antitranspirant from +.Y¢ to V..
% caused a gradual stimulation on all growth characters, yield,
yield components and plant pigments. A slight effect was detected
on these parameters with increasing the concentrations of each
antitranspirant from +.¢ to Y.+ %.

Carrying out two sprays of +.¢ % sunscreen at ¥+« and ¢
days after sowing was suggested to reduce the inferior effects of
higher temperatures on production of sunflower cv. Giza +Y
plants.
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INTRODUCTION

Sunflower (Helianthus annuus, L.) is considered one of the four
important annual crops in the world for edible oil. Sunflower seeds
contain Y¢ — €4 9 of oil and the cake contains Yo — Y % of protein
which is mostly feeded to livestock because of its high biological
value. Furthermore, sunflower seeds are eaten as salted whole seeds as
roasted nut meats. Moreover, oil is characterized by its high content of
unsaturated fatty acids such as oleic and lenoleic which represent 4 -
% of total fatty acids.

Many governments is pressing hard to increase oil production of
sunflower cultivars vertically by increasing total yield of seeds and the
concentration of oil in the seeds. Under higher temperatures (above
40 F) in the periods from May to August in Jaddah (Saudi Arabia)
all parts of sunflower plants were suffered from sunburn, that
negatively affects all plant metabolism processes. Finding out
compounds acts as a superior reflective particle barrier to the impaired
effects of solar radiation and water stress is considered an important
task. Compounds such as calcium carbonate, sunscreen (compound
contains aluminum silicates), purshade (compound containing calcium
carbonate), kaolin and Green Miracle acts as a proper reflective
particle barrier to the harmful effects of solar radiation and higher
temperature as well as their essential role in lowering the transpiration
of plants (Saleh et al., Y++¢; Seagle et al., Y4%°; Reiley and Shry,
Y44V and Bose etal., Y+ +)).

Growth, yield and its components of horticultural crops were
negatively affected when temperatures were above °:: F (Fosket,
Y44¢; Boyer, Y34e; Skirvin, Y-+ ¢ and Peter, Y+ +A). The beneficial
effects of antitranspirants on counteracting the adverse effects of very
hot climates on growth and production of horticultural and other crops
were reviewed by many authors such as Attra (Y1%%); Kerns and
Wright (Y+++); Glennetal., (Y++Y); Melgarejo etal., (Y++¢); Curry et
al.,, (Y++¢); Morsy etal., (Y++A); Ahmed et al., (Y+))); Ahmed et al.,
(Y+YY) and Ebrahiem- Asmaa (Y+)Y).

STYA-



Alleviating the adverse effects of higher temperature

The target of this study was elucidating the beneficial effects of
spraying sunflower cv. Gioza ) + Y plants with some antitranspirants on
growth and production.

MATERIALS AND METHODS

This field experiment was carried out at the experimental farm of
King Abdulaziz Univ. at Hada Al- Sham that located about 'Y+ km
northeast of Jaddah, Saudi Arabia during Y+)+ and Y+)) seasons on
sunflower cv. Giza Y+ Y. Soil texture is sandy soil.

Sunflower cv. Giza )+Y seeds were sown in the first week of
May in Y+Y+ and Y+ seasons in hills Yo cm apart on ridges 1+ cm
apart and Y.© meter length, leaving one plant per hill at thinning time
(Y days after sowing) with a plot area of Y+.om".

This study included the following thirteen treatments from four
antitranspirants and their concentrations:-

Y- Control (untreated plants).

Y- Spraying green Miracle at +.Y° %.
Y- Spraying green Miracle at +.©+ %.
¢~ Spraying green Miracle at .+ %.
°- Spraying Purshade at +.Y° %.

1- Spraying Purshade at +.°+ %.

Y- Spraying Purshade at Y.+ %.

A- Spraying Kaolin at +.Y® 9%,

- Spraying Kaolin at +.2+ %.

V «-Spraying Kaolin at Y.+ %.

Y Y-Spraying sunscreen at +.Y° %.
\Y-Spraying sunscreen at +.°+ %.
\¥-Spraying sunscreen at .+ %.

Each treatment was replicated three times, one plot per each. The
complete randomized block design was followed. The three
antitranspirants at the previous concentrations (Al- Shareif, Y+ +7)
were sprayed twice at Y+ and ¢+ days after sowing. Triton B as a
wetting agent was added to all spraying solutions at +.+° %. Control
plants were sprayed with water containing Triton B. The preceding
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crop was Vicia faba L. in both seasons. Other cultural practices were
carried out as usual. At heading, the heads of two central rows, heads
of five plants were chosen at random from external ridges of each plot
and bagged at early seed development (by using magazine paper) to
avoid birds damage until maturity. The sunflower plants were hand-
harvested at the stage of physiological maturation (when the back of
the heads has turned from green to yellow and the bracts are turning
brown).

At harvest (at the last week of August when some basal leaves
were dried) , a sample of five plants from each treatment in the three
replications were chosen at random to measure the following growth
characters:-

. Plant height (cm.).

. Stem diameter () + cm. above ground) (cm.).

. Number of leaves per plant.

. Leaf area/ plant (cm') (Bremner and Taha, Y41%).
Also, samples of five bagged plants were taken and the following

traits were recorded.

V. Head diameter (cm.).

Y. Average head weight/ plant (g.) was obtained from five guarded
plants sample/ plot.

Y. Seed yield per plant (g.) was obtained from a five guarded plants
sample per plot.

¢, Shelling percentage was calculated by dividing seed yield/ plant by
head weight per plant and multiplying the product by )+ -.

©. Seed index (g.) was estimated by weighing two random )« +- seed
samples per plot (g.).

1. Number of seeds per head was calculated by dividing seed yield/
plant by seed index and multiplying the product by )+ +.

V. Straw vyield/ plant (g.) was obtained from a five guarded plants
sample per plot.

A. Above ground biomass/ plant (g.) was estimated by summation of
seed yield/ plant and straw yield/ plant.

—
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4. Seed yield/ fed (tons). Heads of two bagged inner ridges of each
plot were harvested and left two weeks until fully air dried and
seed yield/ plant was used to estimate yield/ fed (tons).

V +. Oil percentage in the seeds was determined according to A.O.A.C.,
(Y44°) using soxhlet apparatus using petroleum ether as a solvent.

VY. Fixed oil yield/ fed. (kg.) was calculated by multiplying oil % in
the seeds by seed yield/ fed (kg.).

VY. Total nitrogen in the seeds was determined by Kjeldahl method
according to Cottenie et al., () 9AY),

VY. Protein % was calculated by multiplying the N by the converting
factor 1.Ye (Hymowitz et al., Y4VY).

V€. The contents of plant pigments namely chlorophylls a and b,
carotenoids and total chlorophylls a and b (as ml g/ Y g FW) were
determined in the fresh weights (according to Moran Y 3AY)

All the obtained data were subjected to statistical analysis
according to Mead et al., (Y44Y) and mean comparisons were done
using New L.S.D test at © %.

RESULTS AND DISCUSSION

V- Growth characters:

It is clear from the data in Table () that treating sunflower Giza
V+Y plants with the four antitranspirants each at +.Ye to ).« %
significantly stimulated all growth characters (plant height, stem
diameter, number of leaves per plant and leaf area/ plant) in relative to
the check treatment. The promotion was associated with using Green
Miracle, Purshde, kaolin and sunscreen, in ascending order.
Significant differences on these growth characters were observed
among all antitranspirant treatments except the higher two
concentrations of each compound. The highest values were recorded
on the plants received two sprays of sunscreen at ).+ %. Untreated
plants gave the lowest values. Similar trend was observed during both
seasons.

The positive action of these compounds on growth characters
could be explained on the light of their effect on making powder film
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on the surface of leaves which can protect the plants from head
damage reflected sun rays and at the same time enhancing cell division
and the biosynthesis of organic foods (Peter, Y«+A). These results
were confirmed by the results of Curry et al., (Y++¢) and Ahmed et
al., (Y+YY).
Table Y: Effect of some antitranspirants on some growth
characters and head diameter of sunflower cv. Giza ‘¥

plants during Y+ Y+ and Y+ ') seasons.

. Stem Head
_ ) Plant height diameter Number of | Leaf area/ diameter
Antitranspirant (cm.) leaves/ plant | plant (cm")
s treatment (cm.) (cm.)
B A N A E NN A X R AR
Control. YFF Y [IYe o | Yoo Y39 | Y)Y, o | YV | €eY e oYY NY|IVYYY
Green Miracle| vy | yyAn| voe [ vor [ vro | vrn [y [g1ee[1vey [voy
at +.ve %.
Green Miracle |y ) |yevv| v a| vy | ve | veo [savr|eacalivay[ivas
at +.o+ 0p.
Green Miracle| oy v |yeval vy, [ vy | ye. | Yer |av. |eae s [1vag[vv
atV.: %.
. (]
Purhadeat .Y |y ¢y Tyey Al e [ vy | Ye | veyv [ghe [eans [1v.ar VA
%
« O
(I';urhadeat St lveo [ veT Al YaE | Yo | Yot | yur [eva ey vAn. [VAY.
0
(F;urhade At ety go [ vevr| Yae | YOy [ Yo | Y1 [ore . [orr [YANY[VAYY
0
1 . (]
Kaolin at Yol oo Tygvyv| vae [ vaa | Y. | Y14 [orev|ore | vae)|1ae
%
1 -
Kaolin at *.*1ysq o5|yoyo| Yaa | YYr | Yve | YV A [ore s |orrr|[vas. 1Ay,
%
Kaolinat Y.+ 96 | Yo o [Y0Y o | Y04 | Y.YE | YV.¥ | YA [o¥ Y v |ore o [ YATY [ VAV
Sunscreen  at|yo, yoy .| yaa | Y4 | Yy | YAY [ery.[ore . [ya .| vay
Y0 0%
Sunscreen  at| oo, |yoyyv| vy vy | Yye | YAY | Yao [eos . et. . ]ra Y| 14 va
v 0« 0p
funcsﬁree” Al yoo o vor s | YXF | YXT | YAY | Yoo [oo o1y« [vave [va )
. /0
(]
New L.S.D at Y| Yo | evg |t ] v Yoo | NN YN e ey
%
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Y- Head characters:

Data in Tables (Y & Y) clearly show that diameter and weight of
head were significantly promoted with using all antitranspirants at
«.Yo to Y.+ % in relative to the check treatment. The best
antitranspirant in this respect was sunscreen followed by Kaolin.
Treating the plants twice with sunscreen at ).+ % gave the best results
with regard to diameter and weight of head, but with unsignificant
effect between using +.° and ).+ %, the recommended concentration
was +.° % from economical point of view. Untreated plants gave the
lowest values. These results were true during both seasons.

The stimulating effect of these antitranspirants on growth
characters surly reflected on enhancing head characters. These results
were in harmony with those obtained by Glenn et al.,, (Y++Y) and
Curryetal., (Y++%).

Y- Yield:

Data in Tables (Y & ¥) obviously reveal that all yields (seeds, oil,
straw and biomass) were significantly improved with using the four
antitranspirants each at +.Y° to ).+ % rather than non- application. The
stimulation was associated with using Green Miracle, Purshade,
Kaolin and sunscreen, in ascending order. Increasing concentrations
from +.©2 to Y.+ % from each antitranspirants failed significantly to
promote these yields. The maximum seed yield/ fed (1.7° and ).VY
tons) and oil yield/ fed (°eYv.e and 1+ €)Y kg) was presented with
treating the plants twice with sunscreen at +.© %. Untreated plants
produced the minimum seed yield/ fed (Y.)) and ).)A tons) and oil
yield/ fed (Y1A.e and Y4¢.9 kg). These results were true during both
seasons.

The beneficial effect of antitranspirants on growth and vyield
components surely reflected on enhancing yield of sunflower plants.
Similar results were announced by Ahmed et al., (Y+))) and
Ebrahiem- Asmaa (Y+ V).
¢~ Yield components:

Data in Tables (Y & Y) materially show that yield components
(shelling %, seed index and oil %) were significantly improved in
response to spraying the plants twice with all antitranspirants at +.Ye
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to Y.+ % in relative to the control treatment. Application of Green
Miracle, Purshade, Kaolin and sunscreen, in ascending order was
significantly effective in enhancing yield components.

Table Y: Effect of some antitranspirants on head weight, seed
yield/ plant, shelling %, seed index and number of seeds/
head of sunflower cv. Giza ‘Y plants during Y+ and
Y+ seasons.

Head . .

. . weiaht/ Seed yield/ Seed index | Number of
Antitranspirants Plan%( ) plant (g.) | Shelling% (9. seeds/ head

treatment 9.

LIRSS I DRI I OISO AT I SOOI SOOI I SRR I DRI I SRR I SRR
Vi, 1. | €14 IR EEREA

Control. v | R R N . v Y
Green Miracle at| Y1.¥Y | YY) | €1 | ¢V w1y TAY | TV | Yoo, | vay,
Yo 0, . A Y . . S ) ) \
Green Miracleat| YV.¥Y | VAY | €10 | ¢V ¢ woy [ 7o | VYO LY VEE VoY,
~.°~ % Y Y . . : : . A\ N Y
Green Miracle at| Vv.¥ | YAY | €70 [ evie | ] L Ye Y pver ey,
V.0 0%, ° 1 Y Y LT e ¥ v ¥
Purhade at «.Y®| YvY.o [ YA ¢ | €11 | ¢v.oo oy 1o TYY | T.Y4 | VEA, | Yoo,
% . q . . . ' . . . Y
Purhade at *.0«| YY.V | YA | €14 | ¢Y.A SV Yo | 1€ | VYA, | Vio,
% 3 q . 3 T ' . . 1 q
Purhade at Y. | VYYY | YAV | ¢14 | ¢VA v R AL RN R RS S
% Y . Y . B R 1 ¥ .
Kaolin at +.Y®| YY.A | YAA| €14 ] ¢VA iy | gLy [T g Y vey,
% ) . \ Y " " . . v )
Kaolin at .| vva|vAaa|ev.. | A N R R AN AR RARS
% Y ) 1 . R ' . . Y Y

. \ o WavA T eva Feas | g e ey vy v
Kaolinat V.« % | ¢ . 5 r . A Y . v
Sunscreen at| YA« | Y4« Yo | €A SR IR T TYY | VY, | VYo,
“Yo 0p . . . 1 . : . . Y Y
Sunscreen at| YAY | YA Y | Y.V | AN = ) 1 TVYA | T AL | VY, | VY,
v 0f ° | ) | a : ° . Y 1
Sunscreen at Y.+ | YAY | YAY | €Y.V | £AA 1 - TYA | T A [ YN | VY
% v ¢ ¢ o 2 . . . ° \

) )\ AR

NEW L.S.D a.t ..‘\ ..\\ ..\\ ..‘. NS NS ¢ * A.ha V.\\
% q v
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Table ¥: Effect of some antitranspirants on straw yield/ plant,
biomass/ plant, seed yield/ fed., oil yield/ fed. And oil %
of sunflower cv. Giza \+ ¥ plants during Y:Y+ and Y+

seasons.
. Aboveground . .
Straw yield/ biomasgs/ lant Seed yield/ | Oil yield/ fed.
Antitranspirants plant (g.) ( )p fed. (tons) (kg.) Oils %
treatment '
LT KN I S B SR K I SN (N S IO B SR I S IR
Yagq
Control. WAL [AYYY[Yaves [ Yaa . [ V) [ VA | riAeY AA TR 1Y
i vy
Green Miracle at| \ye 4 |yye v|vyva e [yrr e [ 16y [ 1¥A |0ty “lyree | vrve
v, Yo 0p, .
. £1oA
Green Miracle at| \ysy [y ¢|vyyyo | yreas | e [y | eran. SN R LAY PR
“.00p .
i 110
E;reg\ Miracle at| yyq . |yyav|yyroy [Yveay [V e [yry [ eo v Clrrvy [ree
. /0. N
AR
Purhade at +.Y8 % | Y10 [YYY.X[YYY N . [YYev. [V r) |V rA | gevy. lyrve | ve
OuA v
Purhade at +.o+ % [ YA+ [DYAAYYE A YYUTL | Ve |V eA [evayT] T rraa | ey
XX
Purhade at Y.+ 96 | YWAY [AYAY [ YYexY [YYV.eu [V 6Y [V on [SAYAL| 0 [ve | ¥eve
_ oYY X
Kaolinat +.Y0 96 | YYa.+ [\YAA|YYo Y [YYYAY [ £ [y oy [ SAEYY [T 00 [ ren . | ¥en)
00AY
Kaolinat +.o+ % | YA+ [VAY.Y[YY8. 0 [¥reve [hox [h e [ovrae | T | vege | YA
vy o
Kaolin at \.+ % VAY. o [ YATY [ YYA 1L [ YTy vo [y or |1 1) [ovvae “lree. | vo,
Yo ova
sunscreen at YOl e |yae [ vre el [YrYan | 1o | 1Ay [esa . ' ygoe|vove
% : : : : : : . . : :
0 oq0 )
SUNSCrEeNn At +.®+ | yxo | 1y aq [ YPY.VY | YFEAY [ V3¢ | VvY | ovy e Slveas|ren
% Y
R
Sunscreen at V.r % | YA 0 [ VAT £[YYY YE | YYo Yo [ Y Mo | Y VY [oVVY Y. v Yo, Yeay
NewLSDat®% | V.o | V.3 | Y. Yoo [ Al v A ey [ ey

Number of seeds per head was significantly reduced with
antitranspirants treatment. Negligible promotion on yield components
was observed with increasing concentrations from +.© to Y.+ %.
Treating the plants with sunscreen at V. % effectively maximized
these characters. Control plants had the lowest values of all parameters
except index. These results were true during both seasons.
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The promoting effect of these antitranspirants on growth and
nutritional status of the plants surely reflected on enhancing yield
components. Similar results were announced by Ahmed et al., (Y+)))
and Ebrahiem- Asmaa (Y Y).

¢-  Protein % and plant pigments:

As shown in Table (¢) protein % and plant pigments
(chlorophylls a & b, caroteniods and total chlorophylls) were
significantly stimulated with using all antitranspirants at +.Ye to Y.» %
rather than non- application. Using Green Miracle, Purshade, Kaolin
and sunscreen, in ascending order was favourable in enhancing these
chemical traits. The promotion was associated with increasing
concentrations of each antitranspirants. Increasing concentrations from
+.° to ).+ % failed to show significant promotion on vyield
components. Spraying the plants twice with sunscreen at Y.« % gave
the maximum values. Untreated plants had the lowest values. Similar
trend was noticed during both seasons.

The effect of these antitranspirants on counteracting the adverse
effects of higher temperatures on plant metabolism surely reflected on
enhancing the biosynthesis of proteins and plant pigments. These
results are in conformity with those obtained by Morsy et al., (Y++A)
and Ebrahiem- Asmaa (Y+VY).

As a conclusion, for reducing transpiration and protecting of
sunflower cv. Giza +Y plants from sunburn as well as improving
production, it is suggested to use sunscreen at +.° % twice after ¥+ and
¢+ days from sowing the seeds.

A
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Table ¢: Effect of some antitranspirants on protein % and some
plant pigments of sunflower cv. Giza Y+ Y plants during
Y«Y+and Y+ V) seasons.

.| Total
Chlorophy | Chlorophy | Carotenoi
: chlorophyl
. . Protein % | lla(mg/ Y |l b (mg/ " | ds (mg/

Antitranspirants g. F.W) g. F.W) 9. F.W) Is (mg/ \ g.

treatment e e e F.W)
Yo [ Y ey [ Yy Yy Yoy Yoy Y ey Yy Yy Y

\ \ . \ . \ . \ . \
Control. YT (Yo A YN (Y YY [V oY (YA [ Yoy [ Yoy Yy | Y Ye
Green Miracleat +.Y2 0. [ YU | YTY [ Y Y)Y [ Y N [ Y+ (YY) [ Yoed (Y| YV ev | Yy
Green Miracleat *+.2+ 9. [ YAV YT €[ Y oY [ YA [ YAV (VY4 [ Yav (Yyav | yaa | Yy.Aaq
Green Miracle at V.* 9%0. YAAIYT | Yoy [ YUY [YDONA Y Y[ YAA Y A9 (Y VYY)
Purhade at +.Y® % YAV [ YT o [ YooY [ Yed [ YANA[YYY [V Ve [ Y Y)Y YV | Y AT
Purhade at +.°+ % W [ YTALYNYY [YYATYYY [ Y €0 [ Y YR Y A Y AA | £VA
Purhade at V. % Woo YT Y VY [ YVAYYA LY EY [ YA YAY | € v [ €Y
Kaolin at +.Y° % YWoo [ YT YYY [ YA Y Y[ Y EY | YA YAY [ £.0Y | £ YY
Kaolinat *.¢+ % WY IVY [ YA [ YAT Y YY [ Yoo [V A |V AY | £ ¥Y | €. ¢
Kaolinat V.* % WO WY ([ YAs [ YAV [ Y YA Y o) [V A+ |V AY | €YY | ¢ ¢A
Sunscreen at +.Y¢ % Wo YWY [ Y Y| YA | VY.ey [ Yoy | Yo [ Yae | ey | €& o)
Sunscreen at +.°+ % WAIY Y Y[ Y. Yo [ Yo [ YAy [ Y a9 [ Y aA | €Y | ¢€AY
Sunscreen at V. % WAIYY Y EeY | Yy | Yey [ yay|Yaa(yaa|¢9¢|¢a.
NeWL_S_DatG% 1 Y « V98 n-Y* R n‘n\ oo ¢ v aY YA YA
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