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BJIMAHUE BHEKOPHEBOM IIOIKOPMKH YKEJIE30M HA COJAEPKAHUE
XJIOPOPUJIJIA B JIMCThAX TBEPAOM MIIEHUIIBL.

IllepmypoaoB Capaop 3aKup OrJibl
3asedyrowuti nabopamopueli FOxcHblll cebCK0X0351UCMBEHHbIL HAY4YHO-
uccsedosamenbCKUll UHCMumym

Abstract: A field experiment was carried out to evaluate the influence of foliar application of iron on
growth and physiological parameters of wheat (Triticum durum. Zilol cultivar) at various growth stages,
during the growing season 2023 2025 at Karshi district Station, Kashkadarya region. The experiment was
laid out in a systematic complete block design with three replications. Durum wheat plants were exposed to
four treatments: Absolute control, Fe applied to plants at Feckes growth stage tillering, Fe applied to plants at
Feckes growth stage stem elongation, Fe applied to plants at growth stage early booting. The treatments were
foliar application of Fe using entomicro 1.0; 1.5; 2.0 kg/ha and TUD 1,8; 2,7; 3,6 kg/ha. Foliar solution of Fe
was sprayed with a hand held pump sprayer on plant foliage. Soil samples were collected before sowing of crop
from 0-25 cm depth and analyzed for chemical and physical properties. Data analysis showed that there were
significant differences among treatments on plant height, flag leaf area and flag leaf chlorophyll content. The
highest flag leaf area (44.3 cm? and 42.3 cm?) and chlorophyll (10.0 and 8.8 SPAD value) were obtained from
the foliar application of Fe at stem elongation stage, in comparison with the control. The data suggest that
foliar application of Fe during vegetative growth stages can maximize plant growth and development of wheat.

Key words: entomicro, TUD growth stages, morphological and physiological parameters, durum
wheat.

AHHOTAnus: bbl1 nposedeH no.1egoli IKchepuMeHm No OYeHKe 8AUSHUS AUCMO80U
NOOKOPMKU JHcene30M HA pocm U ¢usuosozuveckue napamempsl nuweHuyst (Tpumukym
meepoblii. copm 3U/0/) HA PA3AUYHBIX CMAJUSIX pocma 8 meveHue 8e2emayuoHHO20
nepuoda 2023-2025 z2. Ha Cmanyusi KapwuHckozo pationa KawkadapbuHckoll o6aacmu.
JKkcnepumeHm 6bl1 NOCMPOEH NO cucmemamuyeckull cxeme No/HO20 6/0KA C mpemsi
nosmopeHusimu. PacmeHusi meepdoli nuweHuysl nodg8epzaaucb YemouipeM 8Udam
obpabomku: A6coromHblil KOHMpoab, Fe, BHecenHoe Ha pacmeHus 8 a3y pocma Fe-kuca
KyuweHue, Fe, BHeceHHoe Ha pacmeHust 8 pasy pocma Fe-kuca 8bixod 8 mpy6ky, Fe, sHeceHHoe
Ha pacmeHusl 8 paszy pocma Ha4a/o 8vixoda 8 mpyoky. Obpabomka npogoduaacb nymem
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Nno AUCMuvbAM ¢ uchosav3osaruem Entomicro 1,0; 1.5; 2,0 k2/za u TUD 6 2/x; 9 2/x; 12
80p Jices1e3a pacnslasiAu HA AUCMEY paAcmeHUll ¢ NOMOWbI0 PYYHO20 NOMNOBO20
tumens. 06pasybl noussl oméupaau neped nocesom ¢ 2ay6uHsl 0-25 cm U
a/u3uposanu Ha xumuveckue u usuveckue cgolicmea. AHa1u3 daHHbIX NOKA3a/, Ymo
Mexncdy eapuaHmamu o06pabomku Hab/A100AAUCL 3HAYUMEIbHbIE PA3/AUYUS NO 8blcome
pacmeHull, niowaou .1a208020 AUCMA U COOEPHCAHUI XA0POPUAIA 8 P1A2080M JAUCME.
[laowads gaazosozo aucma (44,3 cm? u 423 cm?) u codeprcarue xa0poduaia (3HaueHue
SPAD 10,0 u 838) 6bL1u nosyyeHvl npu 8HekopHegoll hodkopMmke Fe Ha cmaduu 8bixoda 8
mpy6Ky no cpagHeHuro ¢ KOHmposem. [losayuyeHHvle daHHble c8UAEemMEAbLCMBYI0M 0 MOM,
Umo BHeKOpHeBOe BHECEHUE JXCese3d 80 8peMsl 8e2emamueHol (asvl pocma Moixcem
MAKCUMU3UPOBAMb pOCM pAcmeHull U pazgumue nuleHuybl.

KiroyeBble cioBa: entomicro, myd, ¢aswsl pocma, Mopgdodusuosozuueckue
nokasame/u, meepoas NWeHuyd.

INTRODUCTION

Micronutrients are important elements: iron (Fe), manganese (Mn), zinc (Zn), copper
(Cu), boron (B) and molybdenum (Mo). These elements present in very small amounts in
both soils and plants, but their role is regularly as essential as the primary or secondary
nutrients. They are playing an important function in growth and development of plant.
Actually, their necessary function in plant nutrition and rising soil productivity makes their
significance ever greater. In the studies research showed that in an intensive cropping with
high yielding varieties and application of high analysis, primary and secondary nutrient
fertilizers, micronutrient deficiency have been more marked [1]. Research showed that Fe
plays major role in many plant functions. This function includes respiration, photosynthesis
processes, chlorophyll development, energy transfer within the plant, a component of at
enzymes and proteins, and involved in nitrogen fixation [2].

Many in the studies showed that wheat plant needs Fe in small quantity but foliar
spray of Fe alone or share with other micronutrients had a positive effect on growth and
yield parameters of wheat crop. [3]. As well as, very little deficiency of Fe is observed in
common soils but many factors can cause deficiencies of Fe including imbalance of nutrient
in soil, critical physico-chemical state of soil like high pH, poor aeration, and accumulation of
phosphorus (P)[4]. Florin Sala's research showed that The deficiency of Fe happened due to
the momentary storage of limestone near plum trees for purpose on nearby farmland. Rainfall
leached enough limestone into the soil to cause Fe deficiency [5].

Until now in Uzbekistan the affect of foliar iron fertilizer application of micronutrient
on growth parameters of durum wheat plant is not sufficient investigated. The present study
was undertaken to evaluate the impact of foliar application of Fe on some growth parameters
of durum wheat plant at different growth stages.

MATERIALS AND METHODS
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earch was conducted during the growing season of 2023-2025 at the Karshi
ation, Southern of agricultural research institute, Karshi. Composite soil sample of
s0il (0-25 cm depth) was taken after the site had been prepared, air dried, ground,
sed through 2 mm sieve, analysed for chemical and physical properties by using standard
methods at laboratory of Physical Chemical analysis. Available Fe was determined by
ammonium oxalate 0.2 N extractions. Soil texture was clay, pH 6.5, humus 0.81+0.20%, total
N 0.78+0.03%, P 0.180+0.04%, K 2.51+0.28 ppm, available Fe 20.30 ppm. The experiment was
laid out in a systematic completely block design (RCBD) with three replications. Seeds were
sown through drills at a 15 cm distance between rows. A seed rate 200 kg ha-1 of “Zilol”
durum wheat cultivar was used. Nitrogen was applied in four doses. Nitrogen was applied in
two doses.First dose of nitrogen along with full dose of phosphorus and potassium were
applied for 30% tillering stage, 30% stem elongation stage, 20% early filling stage the form of
complex 1:05:03 , respectively at the rate of 180 kg ha-1. Weeds and insects associated with
wheat were controlled by using a tractor- mounted boom sprayer. The experiment included
foliar spray treatments: control (only received distilled water) T1, tillering stem elongation,
early filling stage. Source of iron Fe entomicro (Fe 5%) and TUD. Foliar solutions of Fe were
sprayed at leaves with a hand pump sprayer at three growth stages: beginning of tillering,
jointing, heading stage. At maturity stage, plants in one square meter area selected randomly,
selected at three locations in each plot were harvested by manually and the following
parameters were obtained: Flag Leaf area. Flag leaf area was measured by taking the
maximum length and width of the fully grown flag leaf of the main tiller in cm. Flag leaf area
was calculated by using the formula Flag leaf area (cm?) = Maximum flag leaf length =
Maximum flag leaf width x 0.74. 0.74 = Correction factor. Measurement of Chlorophyll
content (Unit SPAD). Fifty flag leat of the main tiller samples were selected randomly from
each plot one week after anthesis to determine leaf chlorophyll content by using a SPAD-502
(Model Konica-Minolta, Osaka, Japan). Data presented are total chlorophyll. Data analysis.
Data were analyzed statistically for analysis of variance following the method described by
B.A.Dospexov(1983).

RESULTS AND DISCUSSIONS

Flag leaf chlorophyll content (mg/cm?). chlorophyll content was significantly increased
by foliar application of Fe at different growth stages (Table 1). The highest flag leaf area 0,50
cm? and 0,51 mg/cm? was obtained by foliar application with Fe at stem elongation growth
stages.
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Figure 1. Effect of foliar fertilizer of iron at different growth stages on flag leaf area of
wheat plant

The lowest chlorophyll content from control (T1). Compared with control, flag leaf
chlorophyll content was increased 0,4 and 051 mg/sm? by treatments application of T7 and
T16 respectively. Fe is an important element in crops, because it is necessary for synthesize
chlorophyll, keeps up the structure of chloroplasts, involved in nitrogen fixation which lead
to higher crop production and chlorophyll content increase [7].

Flag leaf SPAD chlorophyll index. The effect of foliar spray with Fe on chlorophyll
content (SPAD value) in the flag leaves of wheat plants at Stem elongation are shown in

(Figure. 2).
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Figure 2. Effect of foliar fertilizer of iron at different growth stages on flag leaf
chlorophyll content of wheat plant
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chlorophyll content was significantly increased by foliar application of Fe used
entomicro stem elongation T7 and 9 g/l TUD T16. The maximum value of leaf
hyll content (59.9) was recorded from the treated plants with T7, and followed by
. The minimum values of chlorophyll content (49.9) was recorded when wheat plant
received only distilled water (T1). Fe is important in chlorophyll formation, photosynthesis,
enzyme systems, chloroplast development and respiration of plants [8]. This result was
agreement with demonstrated that adding Fe alone or in combination with other
micronutrients increased chlorophyll content of plants.

CONCLUSIONS

The current study showed that foliar spray of Fe fertilizers (1.5 kg/ha entomicro and 9
g/l TUD) at different growth tillering, stem elongation, heading stage significantly increased
wheat flag leaf area and flag leaf chlorophyll content. The best result of all studied
parameters was obtained from Fe sprayed at steam elongation growth stages. The control
(T1) gave the lowest values of all studied parameters.
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