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Effect of Seed Priming and Foliar Application with some Plant

Stimulants on Growth, Yield and Quality of Carrot.
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Vegetable Res. Dept., Hort. Res. Inst., Agric. Res. Center, Giza, Egypt.

ABSTRACT

This experiment comprises a Laboratory and field trials at Horticulture Research
station, Mansoura and Shabrawish Village, Aga, Dakahila Governorate, Egypt during the
winter seasons of 2020/21 and 2021/22 on carrot to investigate the effect of seed priming
and foliar application with some stimulants on growth, yield and quality of carrot. In the
experiment dry seed (control), distilled water, salicylic acid (SA) at a rate of 50 ppm,
ascorbic acid (AsA)100 ppm, chitosan (Chit.) 0.5 %, Zinc sulphate (ZnSO, 7H,0) 2% and
hydrogen peroxide (H20,) 1% were tested as seed priming for 24 (hr.). In addition, the
same stimulants were tested as foliar application in the same concentration in priming
whereas (Chit.) was applied at 200 ppm, ZnSO, at 200 ppm and (H;0;) at 100 ppm
spraying was done thrice at 35, 50 and 65 days after sowing date. In the Laboratory trail all
priming treatments significantly increased seed germination parameters of carrot ZnSO,
being the most effective treatment for (germination %, weight of 100 seedling, seedling
length and seedling vigor index) while the least seed germination time was recorded in
response to (chit.). Results of the field trial indicated that vegetative growth parameters,
yield and its component root quality, NPK content in leaves, chlorophyll a, b and total
chlorophylls were significantly increased due to seed priming in ZnSO, in both seasons.
The highest NPK in roots were obtained due to foliar spraying with (H,O,) however, the
highest value of Zn in root was recorded in response to foliar spraying ZnSO,.

Keyword: Carrot; salicylic acid; ascorbic acid; chitosan; zinc sulphate
INTRODUCTION

Carrot (Daucus carota L.) belongs to technique of seed hydration and drying to
the family Apiaceae, carrot is a cool improve  the  pre-germinated  metabolic
season crops that is utilized for the edible processes to increase germination, seedling
top root. As an economically important growth and final yield under normal as
vegetable root crop, its  remarkable well as adverse conditions (Wagas et al.,
nutritional and rich source of carotenoids, 2019). Seed priming tends to advance
vitamin and mineral nutrition (Rubatzky et some metabolic  processes related to
al, 1999 and Que et al, 2019). Carrot germination and avoid radicle extension
seeds is slow to germinate depending on by controlling the hydration state of seeds
soil and weather conditions, delayed and (Zhao et al., 2018; Srivastava et al., 2021).
erratic emergence is a major problem with Seeds priming is considered as an effective
fertilizer utilization, post emergence weed technique that can be applied for
control and uniform harvesting of crops enhancement of growth and yield of crops.
and impact final vyield and quality It was reported that variety of chemicals,
especially for vegetable crops established antioxidants and plant hormones are used
by direct seeding such as carrot (Mereddy as priming agent to ensure maximum
et al, 2000; Mozumber and Hossain germination and crop establishment (Lee
2013). Application of growth stimulators et al, 2002). Advantageous effects from
has become necessary today, for the aim of priming have been reported for several
stability of agricultural crops vyield. The vegetable seeds such as carrot (Aazami
quality of seed can be improved though and Zahedi 2018). Salicylic acid (SA)
priming in  addition to the field mediates regulation of different aspects of
management  techniques for better seed plant life such as growth, photosynthesis
germination. Priming is a physiological and chloroplast structure (Sakhabutdinova
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et al, 2003). Priming the seeds in growth
regulators such as salicylic acid (SA),
ascorbic acid (AsA) and in water (hydro-
priming) has been reported as a simple and
safe technique for increasing the capacity

of seeds to osmatic adjustment and
enhancing seed germination (AfghaniAsl,
and Taheri 2012; Ghasemi-Lemrasky and

Hosseini  2012). Pre-sowing application of
salicylic acid significantly affected vitamin
C, TSS, TA of tomato fruit, SA
ameliorated the vyield contributing aspects
which increased the fruit yield of tomato
(Sing and Sing 2016). Foliar application of
SA improved carrot growth, productivity
and quality of roots (EL-Tohamy et al,
2020). Chitosan is a natural biopolymer
derived chitin, a polysaccharide found in
exoskeleton of crustaceans, insects as well

as cell wall of fungi and some alga
(Boonlertnirum et al, 2010). Chitosan
seed priming improved germination,

growth, and the yield of faba bean (Rabani
and Cheatsazen 2021). Foliar application
of chitosan alone or in combination with
soil application has significant effect on
growth, vyield and biochemical characters

of tomato (Lycopersion esculentum L.)
fruits (Parvin et al., 2019). Zinc is one of
most important essential nutrients required
for plant growth, higher  emergence
percentage, rate of emergence, vigor index

of carrot was recorded in treated seeds
priming with zinc at rate of (1.5%)
solution (Munawar et al. 2013). Foliar

application of zinc sulfate at a rate 200
ppm significantly influenced the quality
characters of tomato fruits measured in
terms of total soluble solids, ascorbic acid,
total sugars and moisture content in fruits
(Nagar et al, 2021). Hydrogen Peroxide
(H20,) is the most stable form of ROS and
is capable of rapid diffusion across cell
membranes (Upadhyaya et al., 2007).
Narimanov (2000) indicated that soaking
seeds of melon, radish and carrot for short
period of in 6 Y+ x? to 6x10° M H,O,
solution increased germination, enhanced
at the early appearance of sprouts and
promoted the development of plants.

Therefore, the aim of this study was to
investigate the effect of seed priming and foliar
application of some plant stimulants on growth,
yield and quality of carrot.

MATERIALS AND METHODS

This study was conducted during the
winter season of 2020/21 and 2021/22 in
the  Laboratory of the  Horticulture
Research station in Mansoura and in the
field at Shabrawish Village, Aga, Dakahila
Governorate, Egypt to study the effect of
some treatments i.e., seed priming and
foliar applications by some stimulants on
growth productivity and quality of carrot
(Fire Wedge F1 Hybrid) the source of the
hybrid F1 carrot seeds was accompany

Takii & Co., Ltd. Kyoto, Japan. The
experiment comprised 13 treatments
follows:

The treatments were applied
separately as seeds priming and foliar
application.

a) Seed priming treatments:

1- Dry seed (control).

2- Seed soaking in distilled water.

3- Seed priming in 50 ppm salicylic acid
(SA).
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4- Seed priming in 100 ppm Ascorbic acid

(AsA).

5- Seed priming in 200 ppm chitosan
(Chit.).

6- Seed priming in 2 % Zinc sulphate
(ZnSOy).

7- Seed priming in 1% hydrogen peroxide
(H20),

b) Foliar application treatments:

8- Distilled water.

9- Salicylic acid (SA) at the rate of 50
ppm.

10- Ascorbic acid (AsA) at the rate of 100
ppm.

11- Chitosan (chit.) at the rate of 200 ppm.

12- Zinc sulphate (ZnSO,) at the rate of
200 ppm.

13- Hydrogen peroxide (H.O,) at the rate

of 100 ppm.

The treatments were applied
separately as seeds priming and foliar
application. That is, the seed that have

been soaked will not be sprayed, but those
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that have not been soaked will only be replication were used to calculate seedling
sprayed.  Salicylic acid, ascorbic acid, growth  parameters.  Germination  quality
chitosan,  Heptahydrate  Zinc  sulphate parameters were determined as follows:
(ZnO4. THO 20 % Zn) and Hydrogen Germination percentage was
peroxide (H.0,10 %) were obtained from calculated according to the equation of
El-Gomhoria Chemicals Company Cairo, Anonymous (1990).
Egypt. Germination (%) =  total number
Laboratory experiment germinated seeds/total number of seeds x
Seeds were soaked in solution of 100 o _
distilled water and some plant stimulants Mean germination time (MGT) was
for 24 hr. with seeds solution ratio of 1-5 calculated according to the equation of
wiv. The seeds were dried at 25°C for 24 (O’Domovan et al., 2005) as follow:
hr. in the Laboratory for close to original 2 (MmTi+nT+ ... +1ngTy)
moisture content (88.2%). MGT =
Germination test was performed to 2 (n+naTa+ + k)
determine the best seeds priming treatment Where n = number of newly germinated
that could be evaluate under field seeds and T = time from the beginning of
conditions one hundred seeds were planted the experiment.
in petri dishes (9 cm diameter) compassed One hundred seedlings were
of double layers of what man No.l filter measured from each treatment to get
paper, which were moistened with 4 ml mean seedling root and shoot length and
distilled water up to 14 days. Each seedling fresh weight
treatment was replicated three times in a Seedling vigor index (SVI) was estimated
Completely Randomized Design (CRD), according to the equation of Paparella et al.
each replicate consisted of two petri dishes (2015).
were placed at 25°C those seeds were SVI = [seedling length] x [final germination]
considered as germinated which showed Field experiment: Two field
radicle production up to 2 mm. experiments were carried out during the
Data were recorded daily for assessing successive winter seasons of 2020/21
quality germination parameters. and 2021/22 at Shabrawish Village, Aga,
Germination percentage was calculated as Dakahila ~ Governorate, ~ Egypt. =~ Some
the cumulative emerged seeds with normal physical and chemical properties of the
radicles and plumule. After complete experimental soil at the depth of (0-30
emergence, ten normal seedlings  per cm) soil are shown in Table (1).

Table (1): Physical and chemical properties of the experimental soil used.

Property sand  silt  Clay Available nutrients (ppm)
0,
Vear (%) (%) (%) Texture O.M.% CaCO3y, pH N P K Fe 7zn Mn

2020/2021 23.05 17.43 59.52 Clayey 1.45 174 79 7210 1460 6840 30 15 14
2021/202223.07  17.30 59.63 Clayey 1.79 176 81 76.15 160 7815 36 16 17

The experiment was laid out in a For fertilization, calcium super
randomized complete block design with phosphate (12.5% P,0s) was applied once
three replications. The carrot primed and during soil preparation at a rate of 40 kg
unprimed seeds were sown on 2" and 9" P,Os/fed., ammonium nitrate (33.5% N) as
October during 2020 and 2021 seasons a source of nitrogen at a rate of 60 Kg
respectively. The seeds were cultivated in N/fed., added as three equal portions at the
upper bed about 1 cm depth, 4-5 cm 5 7 and 9 week from seeds sowing date
between plants within rows with rows 20 while, potassium sulphate (48% K,O/fed.),
cm apart. Each plot area was comprised at a rate of 48 Kg K,Offed. was divided in
three beds 5 m length, 1.2 m width plot two equal portions was added twice, first
area 18 m® .The unprimed seeds were half portion during soil preparation and the
foliar application three times at 35, 50 and second half with third dose of nitrogen
65 days after sowing date, in addition to fertilizer. All other agricultural practices

the control treatment (untreated dry seeds).

(153)
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were followed according to Ministry of
Agriculture’s Recommendations.

Data recorded:

- Vegetative growth parameters

Ten plants were taken randomly from
each plot at 75 days after sowing date in
both seasons to determine: plant height
(cm), number of leaves/plant, fresh weight
(9)/ plant and dry weight (g)/plant.

- Yield and its components:

At harvest time (120) days after
sowing the following date was recorded:
root length (cm), root diameter (cm), root
fresh weight/plant (g), total root fresh
weight (t/fed.), and root dry matter/plant
(9) were determined for estimation of root
dry mater, roots were dried at 70 °C until
constant weight.

- Root quality:

At harvest time, total soluble solids
(TSS) in the root extract were determined
by hand refractometer, Ascorbic acid
content in fresh roots was estimated as
mg/100 gF.W. by titration with 2, 6

dichlorophenol indophenol blue
according to (Jacobs, 1970).
Chemical contents:

The NPK content in the leaves were
determined in the 5" leaf from the plant
top at 75 days from sowing date in
addition NPK, as well as Zn content in
root were estimated at harvesting time.
Total nitrogen, phosphorus and potassium
were determined according to the methods

dye

described by Bremner and Mulvaney
(1982).  Whereas Zn  content  was
determined by wusing atomic absorption
spectrometry (ASS) according to
Chapman  and Pratt ~ (1971).  The
chlorophyll content a b and total
chlorophyll (a + b) in the fresh recently
expanded leaves were determined
calorimetrically as described in A.O.A.C.
(1990).

Statistical and analysis Data were statistically
analyzed and means were compared using
Duncan’s multiple range tested as described
by Snedecor and Cochran (1989).

RESULTS AND DISCUSSIONS

Laboratory experiment: (Germination
parameters):

Data in Table (2) showed that
priming  treatment of carrot  seeds
significantly  affected the  germination
parameters; resulting in greater
germination percentage, mean
germination time, weight of hundred
seedling, seedling length, and seedling

vigor index in both seasons. The highest

values of germination percentage were
recorded for carrot seed priming with
ZnSO, at a rate of 2 %followed by

chitosan 0.5 % for 24 hr. (93.67, 90.67-
91.67- 88.00) compared with unprimed
treatment (82.67-81.00) in the two
growing seasons, respectively  notably,
the lowest mean germination time were
recorded with chitosan at a rate of 0.5%
and ZnSO, at 2 % for 24 hr. (5.40, 5.40
and 6.30-6.47) respectively, similarly the

maximum weight of hundred seedling
(1.67- 1.63), seedling length (13.65-
13.45) and  seedling  vigor index
(1278.83-1272.34) were recorded with

seed primed with ZnSO,4 at a rate of 2 %
for 24 hr. followed by chitosan 0.5%

(154)

which  recorded of weight hundred
seedling  (1.57-1.35), seedling length
(12.86-12.78) and seedling vigor index
(1178.90-1124.33) in the two season
respectively. These results agree with
those of Babaevaet al., (1999) on
Echinacea, (Kaya et al, 2007) on
common bean Harris et al., (2008) on

chickpea and Munawar et al., (2013) on
carrot. Seed priming with zinc might be
involved in various processes during
early seed development (Cakmak 2000),
seed priming enhances germination by
the regulation of DNA repair pathways,
degrading enzymes, catalase, and other
antioxidant- scavenging enzymes, the de
novo synthesis of proteins and nucleic
acids, thus  the  accumulation  of
phospholipids and sterols (Rajjou et al.,
2012; Kubola et al., 2015a; Paparella et
al., 2015). In addition of Zn in priming
solution enhancement seedling growth in
early stages depending upon possible
involvement of Zn in the early stages of
coleoptile and radicle development
(Ozturk et al, 2006). Priming induces
early emergence of radicle and produced
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longer radical with raid cell division and
cell elongation might be due to enhanced

tryptophan is a precursor of auxin
(Saranya et al, 2017). Also, Proper
seedling may be related to induced
plasma membrane fluidity, zinc plays
function role in preserving structural

integrity of cell membranes and protein
synthesis membrane function (Mostafa et

al., 2019), Seedling vigor indicates the
potential for rapid germination, uniform
emergence, and development of normal
seedlings (McDonald 1993). Within this
context (Harris et al., 2007) indicated
that enriched amounts of Zn in seeds
maintained by priming can  produce

vigorous seedling with heavier biomass.

Table (2).

parameters of carrot seeds during of two seasons 2020/21 and 2021/22.

Effect of seed priming with some plant stimulants on germination

Characters Germination (%) Mei?ngszgalgstlon V\s/:é%wngf(lg())o Seedling length (cm) Seedling vigor index

Treatments 2020/21 2021/22 2020/21 2021/22 2020/21 2021/22 2020/21 2021/22 2020/21 2021/22

Seeds priming

Control 82.67f  81.00e 8.80a 9.20a 0.95f 0.93g 11.39f 11.19f  941.33e  906.67e
Distilled water 85.00e  83.00d 7.80b 8.17b 1.21e 1.16f 11.77e 11.62e  1000.70d 964.77d
Salicylic acid 50 ppm _ 89.00c  87.33b 6.80e 7.20d 1.50c 1.42c 12.13d  11.85de 1079.57c 1049.50b
Ascorbic acid 100 ppm 87.00d  85.00c 7.50c 7.50c 1.38d 1.34d 12.39¢c 12.22c  1078.00c 1038.40b
Chitosan 0.5% 91.67b  88.00b 5.40g 5.40f 1.57b 1.53b 12.86b 12.78b  1178.90b 1124.33a
ZnS0, 2% 93.67a 90.67a 6.30f 6.47e 1.67a 1.63a 13.65a 13.45a 1278.83a 1134.33a
H,0, 1% 85.00e  83.00d 7.13d 7.40cd 1.35d 1.29% 12.06d  12.08cd 1025.40d 1001.03c

Means followed by the same letter/s within each column didn’t significantly differ at 5% level.

Field experiment:

Vegetative growth parameters:-

Data in Table (3) indicated that the
vegetative growth parameters of carrot,

of
of

ie., plant height, number
leaves/plants, fresh and dry weight
plant were significantly increased with

seed priming and foliar

application the

tested stimulants in the two seasons. The
maximum plant height (72.29 cm) was
application
hydrogen peroxide (H,O,) at a rate of

achieved  with

100 ppm in the
maximum  plant
second  season,
leaves/plant  in
14.85) were

foliar

first
height

Season

(70.73) i

maximum
both
recorded due

season

number
(15.69-
foliar

to

of

while

the
of

spraying of ZnSO, at a rate of 200 ppm,

however the
weight (61.05-
recorded in response

to the early seedling
allowed

primed  seeds

maximum fresh and dry
57.27 ,34.64-32.25) were

seed priming of
ZnSO, at a rate of 2% in the two season
respectively. These results could be due
emergence

efficient

from
and

longer use of light and soil resource by
during growth and development

plants
(Ghassemi

et al

2010).

The favorable

effect of Zn on plant development might
be related to its essential role in many
physiological
functions within the plants. It is because

of the fact that Zn
that

metabolism
additionally,
improving plant development through
biosynthesis
which are
plant growth. The
conformity with those of Elizabath et al.
(2017) on carrot.

may be
nitrogen
growth.
barley,

similar

processes

Zn play a vital

of  endogenous
responsible for promoting of
results are

increased
which

enhancement
Arora and Singh (2004)
observations

and

were

cellular

involves in auxin
increases leaf length,
role in

hormones
in close
Moreover, applied Zn

the accumulation of
vegetative

on
also

reported by Tarig et al. (2021), on onion

crops.
plant

(155)

Increases

enhances
development in respect of
leaves plant™ and plant height.

plant

availability of Zn
growth

to
and

number of
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Table (3). Effect of seed priming and foliar application with some plant stimulants on
vegetative growth parameters of carrot at 75 days after sowing in the two
winter seasons of 2020/ 21 and 2021/22.

Characters Plant height (cm)

No. of leaves/plant Fresh weight of shoot (g) Dry weight of shoot (g)

Treatments 2020/21 2021/22 2020/21 2021/22 2020/21 2021/22  2020/21  2021/22
Seeds priming
Control 48.83] 44.53e  9.48h 8.87h 30.20i 29.25i 12.83k 12.55i
Distilled water 52.00i 48.23d 10.53g  9.65fg 36.15g 32.25h 15.97i 14.90h
Salicylic acid 50 ppm  62.87e  54.43c  11.25f  10.64e 52.50c 48.37c 18.08h 17.48g
Ascorbic acid 100 ppm 60.23g  55.70c  11.90e  11.18e  50.53d 46.50d 27.83d 25.89d
Chitosan 0.5% 61.52f 64.83b 13.59¢ 12.37cd 57.64b 54.05b 29.84c 27.83c
ZnS0,2% 59.53g 69.83a 15.56a 14.49% 61.05a 57.27a 34.64a 32.25a
H,0,1% 64.77d 63.47b 14.18b 13.55bh  45.4le 43.30e 21.35f 19.63f
Foliar application
Distilled water 54.38h  50.27d  9.81h  9.03gh 32.43h 29.95i 14.75j 14.52h
Salicylic acid 50ppm 69.55b  54.73¢c 11.03fg  9.95f 45.60e 44.48e 17.68h 16.73g
Ascorbic acid 100ppm 70.17b  55.30c 12.68d 11.82d 42.78f 40.27f 26.10e 24.40e
Chitosan 200ppm 67.42c 68.87a 14.30b 12.97bc  52.10cd 48.38c 28.53d  26.80cd
ZnS0O, 200ppm 66.31c 70.73a 15.69a 14.85a  56.62b 53.28b 32.51b 30.17b
H,0, 100ppm 72.29a 64.90b 14.27b 12.58c 41.07f 38.45g 19.89¢g 18.73f

Means followed by the same letter/s within each column didn’t significantly differ at 5% level.

Yield and its components:-

Data illustrated in Table (4) show that
root length, root diameter, fresh and dry
weight of root and total vyield were
significantly increased with seed priming
of some stimulants in both seasons. The
maximum root length, root diameter, fresh
and dry weight and total yield (22.27-
20.77, 3.71-3.34, 192.15-186.30, 26.13-
24.37, 56.38-52.79) were achieved
produced when seeds were primed in
ZnSO, at a rate of 2 %. On the other hand,
the lowest values of root length, root
diameter, fresh weight, dry weight and
total yield were obtained from seed
unprimed in  two experimental seasons.
The recorded increase in root traits leading

to roots vyield may be due to faster
emergence of plants raised from primed
seeds  consequently, producing more
vigorous  seedlings, and higher yield
compared with plants raised from non-
primed seeds (Harris et al. 1999).
Furthermore, earlier crop  establishment
with  vigorous growth minimizes weed
competition, which  facilitates  increased

(156)

water and nutrient absorption, reflecting in
a higher number of branches and yield
(Geubreegziabher and Qufa 2017). Zn
plays critical role in crop growth,
involving  in  photosynthesis,  respiration
and other biochemical and physiological
processes and  thus  contribution in
achieving higher vyields (Zeidan et al.,
2010). Zn also, plays an important role in
the biosynthesis of IAA, regulating the
auxin concentration in plant and other
biochemical and physiological  activities,
initiation  of  primordia for  reproductive
parts.in these respect sharma and Parmar
(2018) reported that higher vyield of pea
and maize Zn priming is attributed to the

increased synthesis of carbohydrates and
their transport to the site of grain
production.

These results are in line with those
reported by (Kaya et al, 2007), on
common bean seed priming with zinc
significantly  improved vyield and related

trails (Tarig et al. 2021 on onion and
Prajapati, 2022) on wheat,



Horticulture Research Journal, 1(Special issue1),151:163,Sept. 2023, ISSN 2974/4474

i,
o

o
N
o

st

*

Table (4). Effect of seed priming and foliar application with some plant stimulants on
yield and its components of carrot at harvesting in the two winter seasons

of 2020/21 and 20/2022.

Characters Root length (cm) Root/ slginr?eter Fresrhoz\;e(lgrt of Dry WEI?gf;t of root 'I'((;é:;l/]z/elgl)d
Treatments 2020/21 2021/22 2020/21 2021/22 2020/21 2021/22 2020/21 2021/22 2020/21 2021/22
Seeds priming
Control 11.87h 10.51h  1.8%h 1.82f 93.50i 90.00i 16.45i 14.63h 15.39h 14.59g
Distilled water 15.10f 12.93fg 2.17gh 2.0lde 132.98g 131.07g 19.55h 18.55g 17.47g 16.48ef
Salicylic 50ppm 16.91e 15.30e 2.33fg 2.10d 172.59c 165.37c 22.05de 19.92e 20.25¢ 19.25c
Ascorbic acid 100ppm 18.42d 16.22d 2.71de 2.29c 168.22cd 160.08de 20.94fg 19.75ef 19.35de 18.04d
Chitosan 0.5% 20.25b 18.65b 2.95cd 2.93b 187.80ab 180.83b 23.00cd 21.37c 21.60b 20.20b
ZnS042% 22.27a 20.77a 3.7la  3.34a 192.15a 186.30a 26.13a 24.37a 23.69a 22.18a
H,0, 1% 19.08cd 17.39c 3.14bc  2.97b 166.33de 161.68cd 23.80bc 21.50bc 19.0lef 17.78d
Foliar application
Distilled water 14189 12.57g 2.00h  1.94ef 119.10h 114.81h 19.97gh 18.87fg 15.69h 15.12¢
Salicylic acid 50ppm  15.23f  13.47f 2.03gh 2.01de 151.35f 146.17f 20.42gh 19.23efg 18.60f 16.98e
Ascorbic acid 100ppm  17.30e  15.21e 2.53ef  2.25¢c 165.70de 162.05cd 21.58ef 19.65ef 17.64g  16.05f
Chitosan 200ppm 18.86cd 17.41c 3.22bc  3.02b 168.76cd 163.97cd 21.99def 20.08de 19.62d 18.18d
ZnS0O,4200ppm 19.28c 17.58c 3.4lab 3.23a 185.95b 181.98ab 24.72b 22.42b 21.22b 20.22b
H,0, 100ppm 18.31d 15.53de 3.17bc  3.05b 160.42e 155.96e 23.02cd 20.97cd 17.50g 16.59ef

Means followed by the same letter/s within each column didn’t significantly differ at 5% level.

Biochemical constituents:-

Data  presented in  Table (5)
demonstrate that NPK and chlorophylls in
the leaves were significantly increased in
response to seeds priming by plant
stimulants in the two seasons, results also
indicated that the plants raised from
ZnSO, primed seed gave the highest value
of NPK in the leaves (2.85-3.02, 0.362-
0.383, 3.13-3.45) chlorophyll a, b (0.893-
0.926, 0.572-0.592) and total chlorophylls
a + b (1.465- 1.518) in the leaves in both
seasons, while the lowest value of NPK %,
Chlorophyll a, b and total chlorophylls in
the leaves in both seasons were recorded in
plants raised from unprimed seeds. In the
present study seed priming of carrot
significantly increased NPK and
chlorophyll contents in leaves of carrots in
Table (°) the results agree with those
obtained by Siri et al. (2013) and Sharma

(157)

et al. (2014), so it might be the reason that
seed priming enhanced nutrient uptake and
results to enhanced chlorophyll content in
carrot leaves, these results are in similar
with  those of earlier studies which
indicated that seed priming enhanced leaf
nutrients accumulation in Mung bean
(Shah al, 2021). Seed priming
improved  significantly  nutrients  uptake
balancing of membrane potential and
regulating of osmatic pressure cell (Cherel,
2004). 1t might be related to seed priming

et

regulate  nutrients  uptake,  chlorophyll
accumulation (Anwar et al., 2020). Zinc
application  also, helps increasing the

uptake of nitrogen and potash. Zincis
necessary for root cell membrane integrity
its function and transport of P from root to
leaves (Welch et al. 1982; Shivay et al.,
2016 and Awad 2022) on carrot.
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Table (5). Effect of seed priming and foliar application with some plant stimulants on
NPK, chlorophyll a, b and total chlorophylls content in leaves of carrot at
75 days after sowing in the two winter seasons of 2020/21 and 2021/22.

Characters

Leaves minerals (%)

Leaves chlorophyll content (mg. g FW)

N

P

K

Chlorophyll a

Chlorophyll b

Total chlorophylls

Treatment

2020/21 2021/22 2020/21 2021/22 2020/21 2021/22 2020/21 2021/22

2020/21 2021/22 2020/21 2021/22

Seeds priming

(TSS) and vitamin C in root carrots in
two seasons. The highest contents from
N, P and K (1.64-1.81, 0.268-0.285,
2.63-2.79) were obtained from the plants
foliar sprayed by hydrogen peroxide
(H20,) at a rate of 0.5% in both seasons,
while the highest value of zinc in root
(30.44-32.61) was recorded with foliar
sprayed of zinc sulphate at a rate of 0.2%
in both seasons. On the other hand, total
soluble solids and vitamin C contents
(10.78 -10.23, 6.92 -6.77) respect were
obtained with seeds priming of zinc
sulphate at a rate of 2 % in the two

seasons. The increments in  mineral
content in the roots carrot might be
attributed to the exogenous application

(158)

Control 2181 2.30h 02631 02779 2341 257i 0.816i 0.843g 0.4901 0.505i 13051 1.348k
Distilled water 225k 2409 0274k 0.292f 242k 267h 0.829h 0.853fg 0501k 0.516h 1.329k  1.369]
Salicylicacid 50ppm ~ 2.74c  2.89b 0.341c 0.360b 2.97c 3.24c 0.879b 0.906b 0556c 0.572c 1.436c 1.479c
Ascorbic acid 100ppm  2.41h  255e 0.300h 0.318¢ 2.61h 2.86g 0.847f 0.875de 0.523h 0.541f 1.370h 1.416g
Chitosan 0.5% 280b 2.97a 0.354b 0376a 3.04b 3.35b 0.884b 0.909b 0.565b 0.581b 1.449b 1.491b
ZnS0,2% 2852 3.02a 0.362a 0.383a 3.13a 3.45a 0.893a 0926a 0.572a 0592 1.465a 1.518a
H,0,1% 2.60e 277c 0.325e 0.346c 2.82% 3.09de 0.865d 0.899bc 0.54le 0.562d 1.406e 1.461d
Foliar application
Distilled water 2.33ij 247fg 0.279jk 0.296f 2.45jk 2.68h 0.831h 0.859f 0.506] 0.523g 1.337]  1.383i
Salicylic acid 50ppm 230] 2459 0.281) 0.299f 2.47j) 2.72h 0.834gh 0.863ef 0.508] 0.526¢ 1.342j 1.389hi
Ascorbic acid 100ppm ~ 2.48g  2.63d 0.308g 0.326d 2.68g 2.94f 0.854e 0.885cd 0.529g 0.547ef 1.383g  1.432f
Chitosan 200 ppm ~ 2.67d  2.86b 0.334d 0.357b 2.87d 3.13d 0.873c 0.899bc 0.548d 0.564d 1.421d 1.463d
ZnS0, 200 ppm 253f 2.71c  0.318f 0.34lc 2.76f 3.03e 0.858¢ 0.888cd 0.536f 0.555e 1.394f 1.442¢
H,0,100 ppm 2.38hi  2.53f 0.293i 0312 2551 28lg 0.838g 0.863ef 0.515i 0.529g 1.353i 1.393h
Means followed by the same letter/s within each column didn’t significantly differ at 5% level.
Root Quality:- of HyO, producing a vigorous root
Data in Table (6) illustrate that the system in the plants which increased the
seeds priming and foliar spraying by absorption area for important critical
stimulants significantly increased mineral ions inducing NPK, which
contents of NPK, Zn, total soluble solids further increased the N assimilation from

hairs root. These results are in agreement
with those obtained by (Tang et al.,
2001, Hammed 2004; Li et al., 2007 and
Selvaanathin and Beulah 2020), the same
Table ZnSO, 2% for 24 h. significantly
enhanced root quality of carrot in terms
of total soluble solids and vitamin C
might be due to activation of enzymes by
zinc that enhances protein formation and

metabolism of carbohydrates that
enhances the quality of roots carrot.
These results are in confirmation with
Elizbath et al. (2017) on carrot Sharma
and Parmar (2018) on maize and
pea.Tariq et al. (2021) who reported that
Zn enhances the quality of onion

projapati et al. (2022) on wheat.
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Table (6). Effect of seed priming and foliar application with some plant stimulants on NPK,
Zn, total soluble solids and ascorbic acid contents in carrot roots at harvesting in
the two winter seasons of 2020/21 and 2021/22.

Characters Root content Root quality

N% P% K% Zn ppm TSS % V.C mg/100g

Treatments 2020/21 2021/22 2020/21 2021/22 2020/21 2021/22 2020/21 2021/22 2020/21 2021/22 2020/21 2021/22

Seeds priming

Control 1.23h  1.36g 0.194h 0.205k 2.15k 2.27h 23.65h 24.89h 7.65g 7.30h 5.20h 4.98g

Distilled water 1.26h  1.39g 0.197h 0.210jk 2.19jk 2.33g 23.94h 25.50gh 8.08f 7.94g 6.13f 5.96f

Salicylic acid 50 ppm  1.45ef 1.58e 0.228¢ 0.240g 2.38ef 2.51le 25.98e 27.38e 8.35f 8.35f 6.41de 6.40cd

Ascorbic acid 100 ppm 1.41f  1.55e  0.219f 0.232h 2.34fg 2.48ef 25.26f 26.73ef 9.37de 9.23de 6.74bc 6.62b

Chitosan 0.5% 1.35g 1.49f 0.215f 0.228h 2.30gh 2.44f 24.69fg 26.18fg 9.85bc 9.65bc 6.86ab 6.70ab

ZnS0O, 2% 1.33g 1.47f 0.206g 0.218i 2.25hi 2.38g 27.22d 28.76d 10.78a 10.23a 6.92a 6.77a

H,0,1% 1.49de 1.63d 0.235d 0.250f 2.42de 2.58d 26.64d 28.38d 9.47de 9.55c 6.64c  6.46C

Foliar application

Distilled water 1.26h 138y 0.200gh 0.212ij 2.21ij 2.34g 24.26gh 25.68g 8.03f 7.90g 5.92g 5.86f

Salicylicacid 50 ppm 1.62a 1.79a 0.26lab 0.277b 2.59ab 2.76ab 29.19b 31.04b 8.23f 8.08fg 6.3le 6.15e

Ascorbic acid 100ppm 1.59ab 1.74b 0.256b 0.271c 2.57bc 2.72b 28.52c 30.25¢ 9.22f 8.95  6.45d 6.32d

Chitosan 200 ppm  1.56bc 1.70c 0.246c 0.263d 2.53c 2.71b 27.90c 29.86c 9.65cd 9.4lcd 6.48d 6.42cd

ZnSO,200ppm 1.53cd 1.68c 0.240cd 0.257e 2.46d 2.64c 30.44a 32.6la 10.08b 9.89b 6.72c 6.61b

H,0, 100ppm 1.64a 1.8la 0.268a 0.285a 2.63a 2.79a 29.78b 31.66b 9.27¢ 9.04e  6.48d 6.38cd

Means followed by the same letter/s within each column didn’t significantly differ at 5% level.

rate of seedling emergence and seedlings
growth, with seeds priming of carrot at rate of 2
low risk treatment that useful technology % 2ZnSO, for 24 hours being the most
for farmers, reduce crop duration and beneficial ~ treatments with  respect to
increase  crop  productivity especially in germination parameters, vegetative growth and
low quality seed, inadequate seedbed yield furthermore, foliar spraying with
preparation, adverse soil properties (e.g., hydrogen peroxide at a rate of 100 ppm was
crusting)  untimely sowing and  poor proved beneficial effect for enhancing roots
sowing technique. quality  of carrot through increasing their
The results indicated that carrot seed priming mineral nutrients content.

with some stimulants have positive effect on
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