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Abstract

A field experiment about the effect of dry spells on the growth parameters and chlorophyll content of
wheat was conducted during Rabi 2020 at the Instructional cum Research Farm, Shaheed Gundadhoor
College of Agriculture and Research Station, Jagdalpur, Chhattisgarh to study the effect of dry spells on
growth parameters and chlorophyll content of wheat. The experiment was laid on Randomized Complete
Block Design (RBD), replicated 4 times with 5 treatments i.e., T1 (25 days dry spell at 45 days after
sowing), T2 (20 days dry spell after flower initiation), T3 (20 days dry spell after 50% flowering), Ta
(Irrigation at 30% moisture in soil) and Ts (Control). Dry spells significantly reduced the plant height,
number of tillers per plant, number of leaves as well as the dry matter. Similarly, the content of
chlorophyll A and B were significantly reduced during and after imposition of dry spells. Maximum
reduction of all the growth parameters as well as chlorophyll content were recorded in treatment Ts
(Control). Hence it was concluded that treatment T4 with irrigation at 30% moisture in soil performed
better than all other treatments.
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1. Introduction

Wheat (Triticum aestivum L.) is a chief grain crop cultivated all over the world. It is one of the
essential staple foods of around 2.5 billion of the world population. It is ranked as the second
most important food crop in India after rice (Ramdas et al., 2019). This crop is mainly
responsible for the green revolution and attenuating the problem of food insecurity in India.
Water is one of the most important factors for the proper growth and development as well as
the yield of all crops (Kanwal et al., 2020) . One of the major obstacles to the production of
wheat is irrigation which puts a huge limit on the per-unit production of wheat (Nowsherwan
et al., 2018) [, Water deficit is considered as one of the most critical natural factors hindering
plant growth and reducing productivity more than any other environmental factor (Shao et al.,
2009) [*1. Dry spell intervenes with the development, water relations, nutrients, partitioning of
assimilates, photosynthesis and eventually cause a remarkable decrease in the yield of the crop
(Lisar et al., 2012) [l Improper management of water not only declines productivity but also
increases insect and disease incidence by creating an environment favorable for their growth
(Singh et al., 2011) (161, Bukhat (2005) [ reported that lack of water at any stage of crop
growth results in decreased biomass, tillering ability, number of grains per ear, and size of
grains. Whereas, Nowsherwan (2018) [ found that water stress distinctly affects different
phases of crop growth as certain stages can adapt up very well with water stress while some
other are discovered to be more defenseless. The severity of water stress and the stage of
growth at which it occurs are the main factors determining the effect of water stress on the
yield of the crop (Rauf et al., 2007) *2. In view of above issues, the present study was
conducted to study the effect of dry spells on growth parameters and chlorophyll content of
wheat.

2. Materials and Methods

2.1 Experimental site, soil, and climate

The field experiment was carried out during Rabi 2020 at Instructional cum Research Farm of
S. G. College of Agriculture and Research Station, Jagdalpur, Chhattisgarh, India. The soil of
the study site had a sandy loam texture with neutral pH (6.91), EC (0.026 dS m), and less
content of OC (0.47%), Also, the soil was deficient in available N (141.8 kg ha*) and P (9.56
kg ha) while high in K (270 kg ha'). Average annual rainfall of 1665.4 mm was received
during 2020-21.
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2.2 Experimental design

The experiment was laid out in Randomized Block Design
(RBD) with four replications on a gross plot size of 5 m x 4
m. The treatments comprised of Ti: 25 days dry spell at 45
days after sowing, T2: 20 days dry spell after flower initiation,
Ta: 20 days dry spell after 50% flowering, Ta: Irrigation at
30% moisture in soil, and Ts: Control (No irrigation after 20
days). Variety GW-273 was sown on 20" November 2020
with a geometry of 20 x 8 cm and the crop was harvested on 3
March 2021. The crop was fertilized with the recommended
application dose of 120-60-40 kg ha?! of N-P-K. The data
relating to growth parameters and chlorophyll content were
collected from five randomly selected plants from each plot.

2.3 Growth parameters

2.3.1 Plant height (cm)

Plant height was measured from the ground surface to the
apex of the plant with the help of a meter scale and the
average was calculated.

2.3.2 Number of tillers per plant

The number of tillers of five randomly selected plants was
counted at an interval of 15 days and the mean was worked
out.

2.3.3 Number of leaves per plant

The number of leaves of five randomly selected plants was
counted at an interval of 15 days by the visual counting
method and its mean was calculated.

2.3.4 Dry matter (g plant?)

Three plants harvested randomly from the outside of the net
plot were washed properly to remove any extraneous material
and dried in an oven at 60°C until a constant weight was
achieved. Subsequently, the dry weight of all the plant
samples from each plot was recorded as the total dry weight
of the plant.

2.4 Chlorophyll content

The chlorophyll content was estimated by the method
suggested by Arnon (1949) and Wellburn and Lichtenthaler
(1984) by using the formula:

Chla (mg g) = [12.7 (A663)-2.69 (A645)] x /1000 X W
Chl b (mg gl = [22.9 (A645)-4.68 (A663)] x \V//1000 x W

2.5 Statistical analysis

All the data collected on various parameters were subjected to
statistical analysis by applying the Randomized Complete
Block Design procedure suggested by Gomez and Gomez
(1984).

3. Results and Discussion

3.1 Plant height

Plant height is a hereditary feature which is likewise
constrained by several ecological components. The data
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concerning plant height is presented in Table 1. Dry spells
had a significant effect on the plant height at all the growth
stages of the crop. Higher plant height was attained by
irrigation at 30% moisture in the soil (T4) at all stages of
growth but it was comparable to 20 days dry spell after 50%
flowering (T3) and 20 days dry spell after flower initiation
(T2), respectively. The lowest plant height was observed in
control (Ts) at all the growth stages of the crop. The height of
plants decreased due to a lack of nutrients in treatments
subjected to dry spells. Similar results were observed by
Khayatnezdah et al. (2010) (1,

3.2 Number of tillers per plant

The data relating to the number of tillers plant? as influenced
by dry spells are presented in Table 1. Among all the
treatments, irrigation at 30% moisture in soil (T4) produced
significantly higher number of tillers per plant throughout the
crop growth period which was found significantly on par with
20 days dry spell after 50% flowering (T3). The minimum
number of tillers per plant was produced in control (Ts)
during all the growth stages. The increment in the number of
tillers might be due to adequate accessibility of water
throughout the crop growth period especially at tillering stage
along with greater nutrient uptake and increased
photosynthetic activity. The number of tillers is directly
related to the number of irrigations applied. These results are
in accordance with the findings of McDonald (1984) ! and
Sharif (1999) 91,

3.3 Number of leaves per plant

The number of leaves per plant as affected by different
treatments has been presented in Table 1. A significantly
higher number of leaves were observed in irrigation at 30%
moisture in soil (T4) than the remaining treatments which was
found on par with 20 days dry spell after 50% flowering (Ts).
This might be due to the fact that healthy plants produced
higher number of green leaves. On the other hand, the
minimum number of leaves was counted in control (Ts).

Similar findings are reported by Kriedemann and Barrs (1981)
16l

3.4 Dry matter (g plant?)

The data regarding the accumulation of dry matter have been
presented in Fig. 1. The highest dry matter accumulation was
recorded under treatment T4 (Irrigation at 30% moisture in
soil) throughout the growth period which was found
statistically at par with Tz (20 days dry spell after 50%
flowering) and T, (20 days dry spell after flower initiation).
This was because of the sufficient availability of moisture
required by the crops. Minimum dry matter accumulation was
noted under Ts (Control) throughout the growth period. This
might be due to a reduction in the number of leaves, leaf area
index and lack of adequate water at the important growth
stages which led to a reduction in photosynthetic activity and
ultimately reduced the accumulation of dry matter. These
findings are concomitant with the outcomes of Wajid et al.
(2011) 1 and Naserian et al. (2007) I,
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Table 1: Effect of dry spells on plant height, number of tillers per plant and number of leaves per plant

Treatments Plant height|Number of tillers per plant|Number of leaves per plant
Ta: 25 days dry spell at 45 days after sowing 79.57 7.75 3.83
T2: 20 days dry spell after flower initiation 83.57 7.80 4.35
Ts: 20 days dry spell after 50% flowering 85.92 7.81 4.57
T4 Irrigation at 30% moisture in soil 89.42 8.10 4.60
Ts: Control (No irrigation after 20 days) 68.97 6.00 3.42
S.Emz 2.07 0.24 0.12
CD (P = 0.05) 6.46 0.76 0.37
CV % 5.09 6.52 5.73

T4: Irrigation at 30% moisture in soil

T3: 20 days dry spell after 50% flowering

T2 20 days dry spell after flower initiation

T1: 25 days dry spell at 45 days after sowing

0

Dry matter (g plant?)

1. Contel Qo nigation e 20 v |

4 6 8 10 12 14

Fig 1: Effect of dry spells on the dry matter

3.5 Chlorophyll content

Chlorophyll is one of the significant chloroplast segments for
photosynthesis and chlorophyll content is a measure of the
activity of photosynthesis and its strength for the conjugation
of biosynthesis of assimilates. Data in Table 2 reveals the
effect of dry spells on the chlorophyll content of the crop. The
data clearly shows that there was a significant effect of the
different treatments on chlorophyll content. The values of
chlorophyll A and B were more during the dry spell and
reduced significantly after the dry spell. The least chlorophyll
A and B value were computed in control (Ts) both during dry
spell and after dry spell. The reason behind this is extreme dry
spells repress the photosynthesis in plants by altering the
content of chlorophyll and destroying the photosynthetic
apparatus which ultimately decreases the total chlorophyll

deteriorating when they are exposed to dry spells.
Significantly higher chlorophyll A content was computed in
irrigation at 30% moisture (Ts) which was superior over
remaining treatments however it was on par with 20 days dry
spell after 50% flowering (T3) during and after imposition of
dry spell. A comparable pattern was noticed in chlorophyll B
as well. This might be due to the availability of adequate
moisture at all basic development stages served in solubilizing
the available nutrients present in soil which thereby increased
several metabolic processes and consequently increased the
chlorophyll content in leaves. Also, a greater reduction in
chlorophyll B was noted under all the treatments than
chlorophyll A both during and after the dry spell. These
results are in accordance with the findings of Sairam et al.
(1998) 31 and Wajid et al. (2011) 1171,

content in plants. Also, chlorophyll in plants starts

Table 2: Effect of dry spells on chlorophyll content during and after dry spell in wheat

Treatments Chlorophyll A Chlorophyll B
During dry spell | After dry spell | During dry spell | After dry spell

T1| 25 days dry spell at 45 days after sowing 2.65 0.83 0.32 0.18
T2| 20 days dry spell after flower initiation 2.77 0.65 0.35 0.21
T3| 20 days dry spell after 50% flowering 2.95 0.88 0.38 0.23
T4 Irrigation at 30% moisture in soil 3.35 0.97 0.40 0.25
T5 Control (No irrigation after 20 days) 1.88 0.64 0.28 0.16
S.Em+ 0.17 0.03 0.01 0.01

CD (P =0.05) 0.53 0.10 0.03 0.02

CV % 12.47 7.87 5.53 6.27
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4. Conclusions

Results showed that dry spells caused a significant reduction
in the growth parameters like plant height, number of tillers
per plant, number of leaves per plant, dry matter as well as
chlorophyll content of the crop. Hence, it’s quite evident that
dry spells seriously hinder the growth of wheat and also bring
a drastic reduction in the chlorophyll content of the crop.
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