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WO field experiments were carried out at Kafr El-Zayat District,

Gharbia Governorate, Egypt in 2000 and 2001 seasons to study
the effect of foliar feeding with some micronutrients (Fe, Mn and Zn,
EDTA) either alone or in mixtures which contain two or three of these
elements at two levels {(ie. 1.5g/L and 3.0 g/L) for cach treatment
twice (ie. at the beginning of flowering and 15 days later) in
comparison with untreated plants (controf) on leaf nutrient content,
growth, earliness, yield and its components and fiber quality of the
Egyptian cotton Giza 89 cultivar. The experimental design was a
randomized complete blocks with four replicates.

The important results could be surmmarized as follows :

-The effect of the different micronutrients on leaf N content was
negative in the first season as compared with the coatrol. However,
the effect of the tested micronutrients was positive for leaf P-content
in the first scason and for leaf K and Mg contents in both seasons.
The tested micronutrients significantly increased leaf Fe, Mn, Zn and
Cu contents as compared with the control especially when using
complete mixture of Fe, Mn and Zn at the high tevel in both seasons.

-Foliar feeding with the tested micronutrients gave a positive effect on
growth traits, earliness, yield and yield components in both seasons
either using the three tested micronutrients alone or in their mixturcs
at the low or high levels as compared with the control (untreated).
The highest values of these traits were obtained from foliar feeding
twice with the mixture of Fe + Mn + Zn at the high level in both
seasons. All mixture compounds of micronutrients gave higher vield
than single elements at the two levels in both seasons.

-Also, the results cleared that some treatments had a good cffect on
fiber properties under study.
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-The diagnostic analysis revealed that Jow yield was relevant to
deficiency of micronutrients in these poor alkaline soils and
consequently plants grown on them.

-Yield increases were accompanied by tmprovement of nutrient status
in plant leaves.

-1t could be concluded that cotton yield can be increased by correction
micronutrients deficiency in plant upon soil tests and leaf analysis.
Also, soi] tests are recommended to evaluate fertility status of cotton
fields.

According to available evidence, the low yiclds obtained were attributed to
probable micronutrients deficiency, which was assumed to be a side effect of
constructing the Aswan High Dam, Naguib and El-Fouly (1978). Also, Sillanpii
{1982) and El-Fouly {1983) mentioned that low availability of micronutrients in
- s0il and plants grown under arid and semi arid climates because of high pH and
low organic matter. El-Mowelhi e al (1973) reported that the continued
cropping system and the low solubility of micronutrients on most Egyptian soils
increased the problem o f micronuirients d eficiency. Hamissa and A bdel Salam
{1999) concluded that the important factor that makes fertilization with
micronutrients an important issue is the high leve! of pH value of most Egyptian
soils which hinders the utilization of these elements by the cotton plants and the
progress in the field of soil testing and plant tissue tests which facilitates
diagnosing the deficiency of micro elements.

Eid er al. {1997) reported that Fe, Mn and Zn are important for the metabolic
processes of cotton plant leading to both better production and high quality.

Feliar s praying o f c otton p lants with s olution ¢ ontaining micronutrients i.e.
Fe, Mn or Zn alone was found to increase the yield and its components and
improved fiber quality (Saini ef al., 1969; Singh ef al., 1970 and Abou Khadrah
and Zahran, 1979) as well as their mixtures (Huertas, 1963; Singh and Dupey,
1969, Abou Khadrah and Zahran,1979; El-Hattab et al., 1981 and El-Fouly ef a/,
1597).

The aim of the present study was to utilize soil testing as criterion for more
efficient and economical use of micronutrients f.¢. Fe, Mn and Zn and to
evaluate the effect of foliar feeding with these micronutrients either alone or in
mixtures, on leaf nutrient content, growth, earliness, yield and its components
and fiber quality of cotton Giza 89 cultivar in K afr E1-Zayat D istrict, G harbia
Governorate, Egypt.

Material and Methods

Two field experiments were carried out in view of soil micronutrients status
at two sites of Kafr El-Zayat District, Gharbia Govemorate, Egypt, during 2000
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and 2001 seasons to study the effect of two foliar applications of Fe, Mn and Zn
either alone or in mixtures as ¢ ompared with the c ontrol { untreated p lants) on
leaf nutrient content, growth, carliness, yield and yield components and fiber
quality of the Egyptian cotton (Gossypium barbadense L.), Giza 89 cultivar.

The experiment included 15 treatments of foliar feeding with Fe-EDTA (14%
Fe), Mn-EDTA (14% Mn) and Zn-EDTA (14%Zn) either alone or in mixtures
which contain two or three ¢lements at two levels for each i.e, low (L) and high
(H) levels (1.5 grams and 3 grams per liter of water). These treatments were :

T, Control (untreated), Ts Fer + Mg
spraying with tap water T Fey + Mny

T2 FBL T}a FBL + ZI].L

T3 FCH T“ FeH + an-{

T4 M]J.L T12 Mll]_ + Zn]__

TS MIIH T13 MﬂH + ZIIH

Tﬂ Zﬂ[_ T14 FeL + MIIL + Z.I'l.]_

T7 ZIIH TlS PCH + Mﬂﬂ + Zl'l;.[

The addition of foliar spraying of all treatments was twice, the first one at the
beginning of flowering and the second one after 15 days from the first spraying.

A randomized complete block design with four replications was used in both
seasons.

Sowing date was 20/3 in both seasons. The plot area was 41.6m? (§m x 5.2m)
in both seasons, including 8 rows of 65cm apart and 8 meters long. Hill spacings
were 25cm and two plants/hill. The two outer rows of each plot were left as a
border.

Phosphorus fertilizer was added at the rate of 22.5 kg P,0s/fed. as calcium
superphosphate (15.5% P,0s) during land preparation. Nitrogen fertilizer was
applied as ammonium nitrate (33.5% N) at the rate of 60 kg N/fed. in two equal
splits after thinning and at the next irrigation. Potassium fertilizer was added at
the rate of 24kg K,0O/fed. as potassium sulphate (48% K,O) in one dose at the 1*
dose of nitrogen.

The preceding crop was Egyptian clover (berseem). The other cultural
practices were done as recommended for the conventional cotton planting.

Studied parameters

A. Soil analysis

Representative soil samples were taken from the experimental soil sites
before planting in both seasons and prepared for analysis, according to Chapman
and Pratt (1978), the following analyses were carried out as described by El-
Moursi et al. (1980): soil mechanical analysis, pH, E.C., CaCO;, organic matter,
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total N, NaHCO; -extractable- P, NH,OAC-extractable K, DTPA extractable Fe,
Mn, Zn and Cu.

B. Leaf analysis

115 days after sowing, a representative leaf sample ( 20 leaves) was taken
from the youngest fully matured leaf (4* leaf) on the main stem from each plot.
After preparation of the samples for analysis, concentration of Fe, Mn, Zn and
Cu was determined with an atomic absorption spectrophotometer, and contents
of totai N, P, K and Mg were determined according to Chapman and Pratt
(1978).

C. Growth traits
At harvest, five guarded hills were taken at random from the second row of
each plot to determine the following traits :

Plant height (cm) and number of fruiting branches/plant.

D. Earliness
Earliness % was determined as a percentage of the first pick to the total yield.

E. Seed cotton yield and its companents

From the above sample taken at harvest, the following vield components
were determined: numbers of total and open bolls/plant, boll weight (g), seed
cotton yield/plant (g), lint % and seed index (g).

Seed cotton yield/feddan” in kentars™ was calculated from the yield of the six
inner rows of each plot.

F. Fiber technological properties

Fiber length at 2.5% S ( mm), length uniformity (%), fiber strength at 1/8
inch gauge and fiber elongation (%) [HVT], according to ASTM (D-4605), 1986..
Also, Micronaire reading, fiber maturity % and fiber weight (Micromat).

All fiber tests were carried out at the Cotton Fiber Research Section, Cotton
Research Institute, Agricultural Research Centre, Giza, Egypt, at a constant
relative humidity 65 + 2% and temperature of 20 + 1.2°C, by using High Volume
Instrument (HVI) and Micromat Instrument.

The obtained data were subjected to statistical analysis according to the
procedures outlined by Snedecor and Cochran (1976). The treatments means
were compared using L.S.D. at 0.05 level of probability.

*One feddan = 4200.83m>.
** One kentar = 157.5 kg.
Egypt. J. Bot. 42, No. 1-2 (2002)
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A. Soil tests

Results

Mechanical, physical and chemical properties of soils of the two sites in kafr
El-Zayat District, Gharbia Governorate are presented in Table I. The results
show that the two experimental soil sites had high pH and low salinity. CaCO;
and organic matter contents were low. Soil texture was clay. The electrical
conductivity of the saturated extract (E.C.) was three times high as in the soil of

first season.

Concerning soil macronuirients content, the soils of the two sites were fairly
low in total N, very high in extractable-P, and medium in available K.

Regarding soil micronutrients content, the soils of the two sites were poor in
their available contents of Fe, Mn, and Zn measured by the critical levels

according to Ankerman and Large (1974).

TABLE 1. Soil analysis of the experimental sites in 2000 and 2001 seasons.

Characteristics 2000 season 2001 season

Soil granules %

Clay 44.2 46.3
Silt 33.0 320
Sand 228 21.7
Texture clay clay
pH 8.0 7.9
E.C. mmhos/cm 1.1 0.35
CaCO; % 2.4 0.80
Organic matter % 1.6 1.8
Total N 3 331
Available P } mg/100g soil 43 45
Available K 26.5 25.8
Available Fe 9.3 43
Available Mn } ppm 38 4.0
Available Zn 0.28 0.37
Available Cu 23 1.6

B. Leaf nutrient content

Tables 2 and 3 show the effect of the tested micronutrients treatments on leaf

macro and micro nutrients content, respectively in both seasons.

Egypt. J. Bot. 42, No. 1-2 (2002)
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TABLE 2. Effect of micronutrients treatments on total leaf content of N, P, K and
Mg in 2000 and 2001 seasons.

N% (13 K& |- Mg

Treatmenis 'V

2000 | 2000 | 2000 | 2000 | 2000 | 2001--| 2000°f 2001
T, Control 42 | 43 | 027 [ o2s o2 ] os Josz} om
T: Fa 18 | 44 ] 02 | o0 | os | 10 |'osd| ose
Tu Feu 29 [ 38 ] 028 | o [ 05| o5 os| o
T, M 20 ) 3a | oz | o2 |07 | 12 foaa fi0m
Te M 29 f a0 | o | os2 | ez | 1o {08 os
T Zn, 32 | 40 | oxs | o1 [ o6 | 14 |oa]| o
T 2 16 42 022 0. 08 I.J“ - 0.“\ 036 ;
Te Fey + Mmy 1t ) a1 ] o3 | o2 | o6 i os |'ose’| oss
To Feu + Miw 29 | a1 { om | o2 |09 { o8 {os| 0
To Fes Zn 321 29| 02 | o | o6 | o6 [0s3]| om
T Few s Znn a0 | a0 ] o2 oz o2 | 07 [ost| osr
Ti Mg + 2 27 ] 40 f oy | o0 | 10] o8 |ose| on’
T Mows Zng 27 | a0} 036 | a2 | os.| 10 | ost| om
TiFaoMaozn | 30 | 42 | om2 | o2 | | 15 ost| oss
TuFeaoMoasZow | 27 | 30 | 02¢ | 031 | 10 ] 14 {os2| o8y
Fu ‘ e Ns e Ns . ae (1] (1]
L.S.D0.0s 06 | - | oos - | o2 03 [oor | ocs

** and NS indicate P < 0.01 and not significant, respecively.
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TABLE 3. Effect of micrenutrients treatments on total leaf content of ¥e, Mn, Zn
and Cu in 2000 and 2001 seasons.

Fe {ppm) Mn {ppm) Zn (ppm) Cu {ppm}

Treatments
2000 2001 2000 | 2001 2000 200t 2000 2001

T, Control 274 208 7% 54 39 21 7 12
T, Fe. 299 1316 149 91 55 35 8 19
T. Fey 278 281 41 88 3 29 9 19
T, Mn, 255 287 62 62 28 38 1 17
T, My 208 318 62 95 35 38 11 18
T. Zn, - 387 275 46 85 . 37 37 19 20
T Zn 41l 215 61 82 29 41 t2 18
T. Fe, +Mn, | 421 229 76 84 42 36 13 12
T, Few+ M, | 389 226 135 71 38 42 17 12
Tw Fe +Zn, L 323 239 68 75 32 36 12 9
Ty Few+ Zng 378 226 47 83 35 38 16 9
TI2 Vol + 7ol | 393 239 124 82 44 38 io 11
TI3 MH+ZnH | 363 242 1313 84 43 41 19 11
Ti4 Fel + 365 338 64 85 38 36 23 20
Mni + ZnL
TsreH. (583 |40 s | |71 |a 25 2
MnH + ZnH
Forest % ok *k o ** s e **
LS.D0.0S 121 69 8 19 15 8 4 2

** Indicates P < 0.01
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The effect of the tested micronutrients treatments was negative on leaf N
content and, in general, positive on leaf P content as compared with the control
in the first season, where the highest leaf P content was obtained from two foliar
applications of Mn + Zn combination at the high level. In the second season, the
tested treatments gave insignificant effect on leaf N and P contents. However,
they gave a positive effect on leaf K content in both seasons, where the highest
leaf K ¢ ontents were obtained from the application of the three micronutrients
combination either at the low or high levels.

The highest leaf Mg content was obtained from foliar feeding twice with the
high level of Mn + Zn combination in the first season and from foliar feeding
with the low level of Fe + Zn combination in the second season.

Leaf Fe, Zn and Cu contents were significantly affected by the tested
treatments in both seasons, where the highest contents of leaf Fe, Zn and Cu
were obtained from the high level of the mixture of Fe + Mn+ Zn. Leaf Mn
content was significantly affected by the tested treatments in both seasons, where
the highest content was obtained from the application of Fe + Mn + Zn
combination at the high level in the first season and from the application of Mn
at the high level in the second season.

C. Growth traits

The results given in Table 4 indicate clearly that cotton plant height at
harvest was significantly affected by different micronutrients foliar treatments in
both seasons, where the tallest plants were produced when the three
micronutrients were applied in combination at the high level, while the short
plants were produced from untreated plants. The same Table shows that the
mean values of plant height tend to increase with increasing micronutrients level.

Treatments gave a significant effect on number of fruiting branches/plant in
both seasons, where the highest value was produced from two foliar feeding with
Fe + Mn + Zn combination at the high level. Also, the best results were obtained
when the mixtures of micronutrients were applied either at the low or high levels
as compared with the three micronutrients when used alone (Table 4).

D. Earliness

Data in Table 4 show that treatments gave significant effect on earliness % in
both s easons, where the highest values of earliness % were obtained from two
foliar applications of Fe + Mn + Zn mixture either at the high or low levels and
from spraying Zn twice at the high level. However, the lowest value was
obtained from untreated plants,

Egypt. J. Bot. 42, No. 1-2 (2002)
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TABLE 4. Effect of micronutrients treatments on plant height at harvest, number of fruiting branches/plant, lint %, seed
idnex and earliness % in 2000 and 2001 seasons.

Plant height at No. of fruiting Lint % Seed index (g) Earliness %
Treatments harvest {cm) branches/plant

2000 2001 2000 2001 2000 2001 2000 2001 2000 2001
T, Control 132 125 12.9 12.7 37.2 37.6 %8 9.7 50 52
T, Fe, 133 128 13.0 13.2 374 | 3719 9.9 10.1 59 59
Ty Fey 138 131 12.8 13.0 374 379 10.2 98 59 59
Ty Mny, 135 128 13.4 13.8 317.7 379 10.0 10.2 52 54
Ts Mny 138 132 14.2 14.6 38.4 38.7 103 9.8 55 57
Ts Zng 134 128 13.4 136 37.1 38.1 10.0 10.2 60 61
Ty Zny 138 131 13.7 13.0 375 37.7 10.0 10.1 61 64
Ty Fe, + Mng 136 129 13.6 13.6 374 380 10.1 10.0 55 58
Ty Fey + Mny 140 131 14.6 14.7 383 37.7 102 10.2 56 59
Tio Fer +2n, 136 128 12.9 13.0 37.5 37.8 10.3 10.4 56 64
Ty Fey + Zny 139 132 139 14.0 382 38.5 10.5 10.4 56 61
Ti; Mo, +Zng 136 129 14.0 14.8 379 317 103 10.1 55 56
Ty3 Mnyy + Zny 139 132 14.1 15.2 38.1 389 10.5 10.4 55 58
Tw Fep,+Mn+ Zny, 137 131 14.4 15.2 38.1 383 10.7 10.7 62 64
Tis Fey + Mny + Zing 142 132 15.4 159 39.1 KR 10.8 10.7 64 66
F'test L] e Ll ] L L] L 1] [ X3 E L] EE] E L Lt ]
LSD0.05S 4 3 c.¢ 0.7 0.6 0.7 0.3 03 2 6

7'#* Indicates P < 0.01.

SINAELANOIDIA FNO0S HLIM ONIJIHd ¥vIT104d 10 103443
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E. Seed corton yield and its components

Results in Table 4 show a positive effect for the tested microntrients on lint
% and seed index in both seasons, where two foliar applications of Fe + Mn + Zn
combination at the high level gave the highest values of these two traits.

With respect to numbers of total and open bolls/plant, boll weight and seed
cotton yield/plant, results in Table 5 show a positive effect for the micronutrients
under study on these traits in both seasons of study. The highest mean values of
these traits were obtained by two foliar sprayers with Fe + Mn + Zn combination
at the high level, while the lowest values were obtained from untreated plants
(control), Generally, the best results were obtained when the different mixtures
of micronutrients were applied either at the low or high levels as compared with
the three micronutrients when used alone,

Data in Table 5 show that seed cotton yield/fed, was significantly increased
by the tested micronutrients as compared with the control in both seasons with
the exception of using Mn at the low or high levels which insignificantly
increased seed cotton yield/fed. as compared with the control. Two foliar
sprayings with Fe + Mn + Zn combination either at the high or low levels led to
the highest yield/fed. followed by the two foliar sprayings with Mn + Zn either at
the high or low levels without significant differences among these four
treatments, while the lowest yield/fed. was obtained from untreated plots
(control). The same table shows that the different micronutrients mixtares
increased seed cotton yield/fed. in order of Mny + Zny > My + Zny > Fey + Zny
> Fep + Zny > Fey + Mny > Fey + Mng, while, yield increases of single elements
were in the order of Zny > Zny > (Fey or Fey) > Mny > Mn,.

The high level of Fe + Mn + Zn mixture significantly increased seed cotton
yield/fed. by 37.08 and 40.29% over the control in the first and second seasons,
respectively. Also, the low level of Fe + Mn + Zn mixture significantly increased
seed cotton yield/fed. by 33.08 and 40.14% over the control in the first and
second seasons, respectively.

F. Fiber Properties

Fiber length parameters

Data in Table 6 show that the analysis of variance of the 2.5% span length
and fiber length uniformity % indicated that the differences in these parameters
were significant in both seasons under study.

In the first season, it could be conclude that the measure of the 2.5% span
length did not show any tendency to be higher or lower for different treatments.
On the other hand, the 2.5 % span length in the second season was increased by
using Fe, Mn and Zn at the lower level, as well as Fe + Zn and Fe + Mn at both
levels.

Regarding the fiber length uniformity %, it was increased by using Fey + Zny
in the first season and by using Mny + Zny, in the second season.

Egypt. J. Bot. 42, No. 1-2 (2002)
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TABLE 5. Effect of micronutrients treatments on numbers of total and open bolls/plant, boll weight, seed cotton yield/plant and

seed cotton yield/fed. In 2000 and 2001 seasons.

No. of total No. of open Boll weight (g) Seed cotton Seed cotton yield
Treatments bolls/plant bolle/plant yield/plant {¢) {kentar/fed.)

. 2000 2001 2000 2001 2000 2001 2000 200] 2000 2001
T, Conizol 113 11.7 10.7 10.9 220 2.39 236 26.0 6.50 7.00
T, Fe, 13.0 13.1 12.4 12.4 2.26 2.44 28.0 30.2 7.38 8.06
T; Fey 13.0 13.1 124 12.4 226 2.44 28.0 30.2 7.38 8.06
T, Mng 12.0 11.7 113 11.0 2.21 2.50 25.0 275 6.76 7.42
Ts Mny 12.5 12.4 11.9 11.8 2.23 2.40 26.5 283 7.08 71.72
Ts Zng 13.1 13.4 12.7 12.9 225 247 286 319 7.39 8.18
T; Zny 13.5 i3.6 12.8 13.1 2.27 2.44 29.0 320 7.72 8.23
Ty Fep +Mng 13.4 13.9 §2.7 13.2 2.30 2.50 292 329 7.82 8.26
To Fey + Mny 134 14.2 12.7 13.3 2.36 2.52 30.0 335 7.89 8.43
Tio Fer + Zny 12.9 14.0 12.0 13.4 2.56 2.55 306 34.1 7.92 8.77
T. Fey+ Zny 12.6 14.3 1.9 13.6 2.60 2.57 309 349 8.12 9.10
Ty Mn, + Zn, 13.1 14.5 12.6 13.7 2.63 2.62 33 359 8.39 9.56
Ti; Mny + Zoy 13.6 14.6 12.8 13.9 2.66 2.60 34.0 36.0 8.62 9.72
T.s FeL +Mny + Zng 13.5 14.4 12.9 13.9 2.67 2.63 344 36.5 8.65 9.81
T)s Fey + Mny + Zng 13.8 154 13.0 14.9 2.70 2.65 350 394 8.91 9.82
F_test E L ®x *¥ L L % L1 L L sy E 2 EE
L.S.D0.05 1.2 1.3 1.1 1.4 0.12 0.12 2.6 34 0.62 0.67

** Indicates P < 0.01.

SLNATdLANOYIIN HWO0S HLIM DNIGTHA AVITO0A 40 LDF449
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TABLE 6. Effect of micronutrients treatments on some fiber technological properties in 2000 and 2001 seasons.

The 2.5% Fiber length | Fiber strength Fiber Micronaire | Fiber weight Fiber
Treatments span length | uniformity at 1/8 inch elongation reading (millitex) maturity (%)
(mm) (%) gauge (g/tex) %
2000 | 2001 | 2000 | 2001 | 2000 (2001 | 2000 j 2001 | 2000 | 2001 | 2000 ; 200! § 2000 | 2001
T, Control 3351321 | 495 498 | 2815|277 | 6.8 | 6.67 | 498 | 4.63 | 168 173 | 798 | 78.0
T, Fer 329 1336 | 511 | 520 | 289 |2827) 642 | 7.13 | 498 | 493 | 164 165 | 80.0 | 82,7
T; Fey 3241328 | 520 53.6 | 2785266 | 638|640 | 520510 174 166 | 81.0 | 80.0
T. Mng 329 {340 | 51.2 | 5201 | 2945|281 | 6.08 | 7.07 | 492|517 | 172 169 | 78.5 | 80.7
Ts Mny 327 1338521 | 515 ) 293 [ 281 ] 65 | 7,10 | 52 | 483 ) 168 173 | 80.0 | 78.5
Ts Zng 329 1342 | 527 | 517 | 2838|296 | 6.5 [ 6.83 | 522 | 5.17 ] 171 171 § 80.8 | 77.5
T, Zny 331 [ 334 | 515 | 509 | 2693 [ 30,0 | 635 7.5 | 508 | 5.00 | 169 169 { 755 | 79.5
Ts Fe, + Mng 334 | 339 | 524 | 521 | 2752 (255|615 7.2 {5.05] 5.20 166 180 | 79.5 | 78.5
Ty Fey+ Mny 33.0 | 338 | 51.8 ) 481 | 2638 {2737 605 | 7.2 1518|510 | 171 180 | 77.0 | 77.5
Tyo FeL+Zny 322 (338 | 524 ( 514 [ 2815|277 (640 7.2 | 5.08| 4.7 169 180 | 78.5 | 75.0
T Fey+ Zny 328 1 343 [ 531 | 518 | 282 [ 272 665 7.0 | 525 5.0 166 165 { 79.8 | 8L.0
Ty, ML+ Zny 325 | 326 | 49.5 | 50.2 | 2945 12737 658 | 6.9 | 520 | 5.07 | 168 173 | 80.8 | 81.0
Ty Mny + Zny 329 | 328 {500 | 596 | 283 | 288 | 642 | 74 | 495|517 | 162 173 | 80.3 | 81.0
T Fe,+Mn,+Zng | 325 [ 319 ] 509 | 503 | 29.5 |26.37| 638 | 6.5 | 5.02 | 500 ; 173 168 | 76.0 | 81.0
T,s Fey+Mny +Zny | 33.0 | 320 | 52.1 | 51.6 | 27.98 (2747 6.20 | 6.77 | 4.85 | 5.07 | 172 180 | 76.8 | 79.3
F'-lest * L} )] * * * * ] L L] NS &k NS LLJ NS L
L.5.D 0.05 09 | 06 | 2.1 2.1 28 | 0841064045 - | 0.19 - 9.0 - 33

*, ** and NS indicate P < 0.05, P <0.01 and not sigrificant, respectively.
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Fiber strength and elongation %

Data in Table 6 show that the analysis of variance of fiber strength at 1/8 inch
gauge and fiber e longation % indicated that the differences in these properties
were significant. In spite of the above result, the data in the first season did not
show any tendency to be higher or lower for different treatments. Whereas, in the
second season, the data showed that the results of fiber strength were increased
by using each of Zng, Zn; and Mny + Znyg. Also, fiber elongation % was
increased by using each of Zny and Mny + Zng.

Fiber fineness and maturity

Data in Table 6 show that the analysis of variance o f M icronaire reading,
fiber maturity% and fiber weight indicated that the differences in these properties
were not significant in the first season. Whereas, the differences in these
properties were significant in the second season.

Regarding the second season, the results showed that the mean of fiber
maturity % was increased by 4.7%, whereas the mean of fiber weight was
decreased by 8.0 millitex. by using Fer. The same trend was obtained by using
FCH + Zl'lH.

Discussion

The previous results revealed that high alkali reaction and low organic matter
in soil considerably reduced availability of most nutrients to plant (Wallace,
1983). However mean contents of available Fe, Mn and Zn are not deficient in
such alluvial soils. Compactness of soil due to high clay proportion was
suggested to hinder root growth leading to shortage of plant nutrients needed for
high yield (Talha et al., 1978). The total content of K, Mg, Fe, Mn, Zn and Cu in
cotton leaftended to increase with foliar application with micronutrients such
increases in total nutrient content enhance plant metabolism and increase the
dry weight of cotton plant (El-Hattab er af, 1981), and mmprove root growth
which led to greater absorbing surface (Wittwer and Bukovac, 1969). Besides,
high available Cu in soil may increase Cu content of cotton leaf.

The maximum increase in majority of elements content and growth
measurements of cotton plants were reached at high level o f foliar application
treatments in response to mixture ¢ ompound of Fe, Mnand Zn would find an
interpretation through metabolic function of micronutrients in plant (Amberger,
1980).

The noticed effect of Zn in complete mixture on cotton plant height at harvest
may be related to its role in biosynthesis of the natural auxin, indole acetic acid
{Mengel and Kirkby, 1982) and account for promotion of stem elongation.

The mean values of plant height at harvest tend to increase with ircreasing
micronutrients level. This may be due to that Mn activates several important

Egypt. J. Bot. 42, No. 1-2 (2002)



14 NOFAL, O. A. et al.

metabolic reactions and plays a direct role in p hotosynthesis ( Amberger, 1980
and 1991).

The number of fruiting branches/plant was reached the highest increase due
to two foliar sprayings with the mixture of Fe + Mn + Zn containing the high
level of these three trace elements. In this connection, it is worthy to note that
trace elements were reported to control the hormonal balance of the plant (Coke
and Whittington, 1968).

The highest numbers of total and open bolls/plant and earliness % were
obtained by applying the high level of Fe + Mn + Zn combination. This result
may be due to that foliar feeding with micronutrients stimulated biological
activities, i.e. enzyme activity, chlorophyll synthesis and rate of translocation of
photosynthetic products. Amberger (1980) and (1991) cleared that direct
activation of the relevant enzymes may be one of the possibie reasons, where Zn,
Mn or Fe acts as prosthetic group.

The results show that the heaviest bolls were produced from plants receiving a
complete mixture of the three micronutrients either at the high or low levels. This
result is in harmony with that obtained by Abou Khadrah (1974), Sorour et al,
{1975) and Abou Khadrah and Zahran (1979).

It is interesting to note that the lint percentage tended to increase by foliar
feeding with micronutrients mixture. This may be due to the important direct role
of trace elements on RNA-synthesis and the following protein formation, which
im turn affected directly fiber growth. These results confirmed by Amberger,
(1974) and Hegab et al. (1987).

For seed index, the results indicated that seed index was highly affected by
different micronutrients treatments. This result may be due to that the three
micronutrients have important functions in plant metabolism especially in
chlorophyll synthesis, photosynthesis, nitrate reduction, amino acid and protein
synthesis. In this respect, Tailakov (1976) cleared that spraying cotton plants
with trace elements were reported to increase the uptake of other nutritive
elements which must be reflected on the final yield.

The increases in seed cotton yield/plant and/fed. were found due to two foliar
applications with Fe + Mn + Zn at the high level in both seasons. These increases
may be attributed to the effect of micronutrients on dry matter yield or due to the
great efficiency of enzyme activities which affect plant pigments and the rate of
photosynthesis (Amberger, 1974, Hegab ef al, 1987 and Eid et al, 1997).
Another possibility may be the quantitative increase of enzyme responsible for
these Teactions as a result of more intake and mobilization of nutrients in plant
(El-Saved et al, 1992). Moreover, increasing growth of cotton plants and its
yield, indicated the improvement of physiological performance in treated plants
due to more mnutrients uptake by ireated cotton plants from soil. This
interpretation could be confirmed by the observation that leaves of plants treated
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with the high level of micronutrients contained more nutrients than the control,
not only Fe, Mn and Zn but also K and Mg. Such results are in agreement with
those obtained by Fawzi (1991). In addition, Sillanpi# (1982) reported that the
increases in seed cotton yield in response to micronutrients would further mean
that plants can't take up their micronutrients requirements under undesirable soil
conditions, such as high pH, low organic matter content and clay percentage.

In this respect, Abdel Shafy et al. (2001) reported that Zn, Fe and Mn
sprayed for two times at the beginning of flowering stage and the following
spray after 15 days gave the best effect in promoting plant growth, yield and
chemical constituents of leaves and seeds.

Regarding the effect of micronutrients under study, it could be reported that
the beneficial effect of spraying Fe, Mn and Zn either alone or in combinations at
the low or high levels may be due to the role of these elements on fundamental
metabolic reactions and acceleration protein synthesis which affects boll
development and formation as reported by Abdel Shafy ef al. (2001) and hence
affects fiber properties. In this concern El-Halwany (1979) found that Zn gave
insignificant effect on fineness and fiber strength, The fiber uniformity ratio was
highly significantly increased, while fiber span length was insignificantly
increased by Zinc application. Hegab er al. {(1982) found that foliar spray of Fe,
Mn and Zn as chelating compounds at the concentrations of 0.043, 0.036 and
0.025%, respectively gave the highest significant effect on micronaire reading
and fiber strength. However, Eid and Monged {1986) found that application of
iron and zinc at the beginning and at the maximum of flowering showed no
effect on fiber properties.

Conclusion

From the previous results it could be concluded the following :

Micronutrients foliar feeding is i mportant to c orrect the nutrient balance in
cotton plants under undesirable soil conditions.

Soil testing is considered as a helpful tool for suggesting the deficiency of
micronutrients and giving more efficient and economical usage of micronutrients
which the soil sites suffer from their deficiencies.

All mixtures of the three micronutrients used gave higher yield than separate
elements either at the low or high levels.

Foliar feeding with the mixture of Fe + Mn + Zn at the high level (3g/1.) at
the beginning of flowering and 15 days later could be recomtnended for cotton
Giza 89 cultivar at any cultivation region has similar soil conditions of that at
Kafr El-Zayat region where the experiments were carried out. This treatment
increases leaf macronutrients { K and M g) and micronutrients (Fe, Mn, Zn and
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Cu) content and gave best growth which reflect on high fiber quality and high
seed cotton yield.
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