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Carrot Germination Laboratory experiment was conducted to study the effect of seed priming
Hormones using different concentrations of IAA and IBA on carrot seeds (Daucus

carota). In laboratory experiment, three concentrations of IAA and IBA
(75 ppm, 50ppm, 25ppm) treated with distilled water with priming
duration of 24 hours. Experiment was laid out in CRD with three
replications. Data was collected to investigate the effect of seed priming
with 1AA and IBA under these condition like that (fresh weight, dry
weight, speed of germination, root length, seed length, seedling length,
final germination rate, mean germination time and dry matter content).
Maximum fresh weight, final germination percentage, seedling length,
energy of germination, speed of germination and mean germination rate
was recorded IBA 75ppm. Maximum dry weight and dry matter content
was observed IBA 25ppm.Maximum shoot length was recorded IBA
50ppm. Non-significant difference was recorded in root length.

Introduction

The carrot (Daucus carota L. Apiaceae.) originated in Asia is a very common vegetable grown
throughout the world. The word carrot was first recorded in English around 1530. They are
scientifically classified as Daucus carota and categorized as root vegetable carrots come in
different colors such as orange, white, purple, yellow, and red. Carrots contain vitamin A in
form of betacarotene which help in improvement of vision (Afrigan et al., 2013).

Carrot productivity in developing countries including Pakistan faces many problems like that
lack of suitable condition is said that causes decreasing in germination percent and unbalanced
seedling growth (Khan et al., 2020). Carrot field reduced due to poor germination Temperature
also effects on carrot field, lower temperature can reduce carrot field by 20% as well as
increasing the risk of premature bolting when temperature above 350C than carrot seed
germination can be erratic or reduced. Carrot seed germination best when soil temperature is
between 50- and 85-degree Fahrenheit (Afzal et al., 2006).

Carrot seed germination problems may be occured due to unavailibility of hormones like that
Auxin, GA, salicylic acid cytokinins. Germination may be slow or stop in dry or windy weather
(Liagat et al., 2020). For improvement of germination rate and to overcome all these problems
seed priming technique is used. Actually priming is a form of seed planting preparation in
which seeds are presoaked before planting. This technique involves imbibition of seeds in
water under controlled condition to initiate early events of germination, followed by drying the
seed back to its initial moisture content (Armin et al., 2010).
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Most important function of plant hormone is controlling and coordinating cell division, growth
and differentiation. Plant hormones can affect different plant activities including seed
germination. ABA and gibberellins are necessary for seed germination. IAA or synthetic auxins
to plants cause profound changes in plant growth and development. Ethylene can influence a
wide range of plant activities. Ethylene is necessary for process of seed germination (Jima et
al., 2015).

Keeping in view the importance of seed priming and role of hormones on plant metabolism an
experiment has been conducted in Horticulture Laboratory at UAF sub-campus Burewala-
Vehari to assess the impact of hormonal seed priming on seedling vigor of carrot. The
objectives of the experiment were; (1) To compare the efficacy of IBA and I1AA on seed
germination and growth of carrot seedling, (2) To find out the dose of IAA and IBA for the
effective seed priming of carrot seeds.

The experiment was conducted in completely randomized design (CRD) consisting three
applications in Olericulture section of Horticulture laboratory at UAF Sub-Campus Burewala
Vehari during 2018.

Carrot cultivar (Daucus Carrota) cv. T-29 was purchased from local market of Burewala. For
seed priming, 3-Indole acetic acid (IAA) and Indole butyric acid (IBA) were obtained from
Horticulture laboratory of UAF sub-campus Burewala-Vehari. Total of 18 petri plats were
taken from Horticulture laboratory of UAF sub-campus Burewala, Vehari. Forceps and
scissors, filter paper, distilled water, ethanol was used in experiment. Forceps were used for
purpose of seeds picking. Filter paper was used as are growing medium. Ethanols were used
for the sterilization of hands, petri plats, filter paper and forceps. Distilled water was used for
irrigation purpose. Scissor was used for filter paper cutting (Gorgich et al., 2020). All the
equipments were obtained from Horticulture laboratory of UAF sub-campus Burewala, Vehari.

Methods

Petri plates were washed with distilled water. Distilled water was used for solution preparation.
Initially, 75ppm solutions of IAA and IBA were made by dissolving 75mg of IAA and IBA in
200ml distilled water separately in 1000ml volumetric flasks. After dissolving both solutions
separately, volume of both volumetric flasks was made up to the mark. Solutions of 50 and
25ppm were made by using the following formula;

C1V1=Cy V2

Where,

C: is concentration of stock solution (75 ppm)

V1 is the volume of stock solution used to make further concentrations
C2 is concentration of diluted solution

V2 is the volume of diluted solution

Table 1. Treatments

Treatments Details
Tl 3-Indole acetic Acid 75 ppm
T2 3-Indole acetic Acid 50 ppm
T3 3-Indole acetic Acid 25 ppm
T4 Indole Butyric Acid 75 ppm
T5 Indole Butyric Acid 50 ppm
T6 Indole Butyric Acid 25 ppm
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Seed treatment

Seeds of carrot were soaked into the prepared solution of 3IAA and IBA for 24-hours. On filter
paper 15 seeds were placed in per glass Petri plate. Three replications of each solution carried
out. Each replication were treated with distilled water. Finally petri dishes were transferred out
from fume hood. Seed germination was recorded daily in a certain time for 7days. After 7 days
fresh weight of all germinated seeds was measured. Root length and shoot length was measured
of 5 germinated seeds of each Petri plate. Then seedlings were dried in oven for 24 hours at
80°C and their weight was measured on weight balance.

Parameters Studies

Following parameters were recorded under different aspects using different methods: (a) Fresh
Weight, (b) Dry weight, (c) Speed of germination, (d) Root length, (e) Shoot length, (f) Energy
of germination, (g) Dry matter content
Dry matter content was measured by using following formula:
Dry weight
D %) = ————x1
ry matter contents (%) Fresh weight X 100
Mean germination time
Mean germination time was measured on 7 day of germination by using following formula:

Germination of 7th day
7

Mean germination time =

Final germination percentage
Final germination percentage was measured as:

Germination at 7th day
X

100
20

Final germination percentage =

Results and Discussion
Weight

Significant differences were observed in treatment means for fresh weight (Table 4.1).
Maximum fresh weight (0.50) was observed in seed treated with IBA 75ppm. Minimum fresh
weight (0.76) was observed in seed treated with 3IAA 25ppm.

Table 2. Effect of seed priming on fresh weight, dry weight and dry matter content of carrot

seedlings
Treatment Chemical Fresh weight Dry weight Dry matter

(9) (9) content
75ppm 3IAA 0.45¢c 0.00133 ab 0.3085 ab
50ppm 3IAA 0.7203 a 0.00113 b 0.1583 b
25ppm 3IAA 0.7646 a 0.0014 ab 0.184 b
75ppm IBA 0.5015 c 0.00187 a 0.3829 a
50ppm IBA 0.692 ab 0.00113 b 0.1649 b
25ppm IBA 0.5665 bc 0.000867 b 0.1605 b

Length
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Nonsignificant differences were observed in treatment means for root length of carrot seedling
(Eisvand et al., 2011). Significant differences were observed in treatment means for speed of
germination Maximum energy of germination (2.46) was observed in seed treated with IBA
50ppm which was at par with seeds treated with IBA 75ppm. Minimum energy of germination
(4.2) was observed in seed treated with 31IAA 75ppm.

Table 3. Effect of seed priming on root length shoots length seedling length of carrot

seedlings
Treatment Chemical Root length Shoot length
(cm) (cm)
75ppm 3IAA 3.04a 4.2267 a
50ppm 3IAA 2.3133a 4.0867 a
25ppm 31AA 1.9867 a 4.0667 a
75ppm IBA 1.8067 a 2.4867 b
50ppm IBA 244 a 2.4667 b
25ppm IBA 2.9867 a 4.2267 a

Speed of germination

Significant differences were observed in treatment means for speed of germination Minimum
speed of germination(17.25) was observed in seed treated with IBA75ppm which was at par
with seeds treated with 31AA 25ppm. Maximum speed of germination (43.8) was observed in
seed treated with IBA 25ppm.

Final germination percentage

Significant differences were observed in treatment means for speed of germination Maximum
energy of germination (45.6 ) was observed in seed treated with IBA75ppm which was at par
with seeds treated with 3IAA 25ppm.Minimum energy of germination (85)was observed in
seed treated with 31AA 50ppm.

Table 4. Effect of seed priming on energy of germination speed of germination and final
germination percentage

. Energy of Speed of Fl.nal .
Treatment Chemical 97 L germination
germination germination
percentage
75ppm 3IAA 81.667 a 33.461 b 81.667 ab
50ppm 3IAA 76.667 a 35.44 ab 85a
25ppm 3IAA 83.333 a 36.162 ab 85a
75ppm IBA 46.667 b 17.256 ¢ 45.667 ¢
50ppm IBA 76.667 a 30.646 b 76.667 b
25ppm IBA 86.667 a 43.832a 86.667 a
Conclusion

Hormonal seed priming is useful to mitigate stress situations faced by plants and it should be
exercised for better plant growth and better performance. The study plays an important role in
improvement of plant growth in stress.
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