Seed Research

16(1): 60 65. June, 2018

s Mitigation through Seed Priming

Stres :
Heat Treatment In Wheat

ONIKA A JOSHI*, SUDIPTA BASU AND KIRAN B GAIKWAD'

i CAR- IARI, New Delhi - 110012, India
ivisi Science and Technology, | ' :
SR Of‘SD?\igior?'of Genetics, ICAR-IARI, New Delhl -110012, India
*monikakshat622@gmail.com

(Received : January 2018: Revised : April 2018; Accepted : May 2018)

RAVI BHUSHAN PRASAD, M

i orld’s population uses it as a staple
ABRTRAG T WtisRbine Ml Cere'al i t'he. world:enadt Orr]sdtﬂclzrt?v?t;taii‘gh causp;spmore than 30% yield loss
food. Presently: he?t e maijr?élzadcitnog; Ip'):;;?cg(gical, Fg);row'(h, developmental, yield and quality of wheat.
?22 ':gzg:f :tsu;j ”\A?ausscgrr?;fstizsto evaluate the efficacy of various pr_iming treatment for he_at st;esss rgltslggtuon,
The zeld experiment was conducted during rabi 2014-15 arjd 2015-16 in the field gf the_DlvuI-:.lon of See c;:?ce
and Technology, ICAR - Indian Agricultural Research Ins.tltute (IARI)., New Delhi, India. 'E even regresgn 'n{e
varieties from different zones were planted on three sowing dates viz.; normal sown (mid-Novem e, h1), ate
sown (mid-December, S,) and extremely late sown (early January, S,) so as to study the comparative c anges;
experienced in heat stress versus non-heat stress environment. Seed harvested frorp he_at stressed environmen
(S,) was treated with different priming treatments and based on t!'\e-spee'd of germination, best copcgntratlons
forsthe respective priming treatments were identified viz.; halo priming with KH,PO, ('1 %), osmopriming (PEG-
6000 @ — 1Mpa and plant growth regulator- GA,@ 50 ppm. The study reyealed 3|gn|ﬁc§nt effect of all the
priming treatments in increasing the plant height and yield contributing traits. Seed quality parameters also
increased significantly as a result of seed priming. Seed priming with GA, was found to be the best treatment as

AR

compared to others.
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Wheat (Triticum aestivum L.) is a major cereal crop of
the world and one third of the world’s population uses it
as a staple food. Wheat production in India during the
crop year 2016-17 was 96.68mt (DoAC) with an acreage
of 30.37mha. It is a thermo-sensitive long day crop and
is excellent matched to temperate climates; but growing
population pressure and increased demand for food has
forced farmers to grow wheat in non-traditional, hotter
environments where heat stress is major factor limiting
wheat productivity. In changing climate scenario, abiotic
stresses are serious threat in crop production [1].

In India, the whole wheat growing area falls under the
tropical and subtropical environment. The optimum
sowing time for wheat in the major wheat growing area
in India (North-west and central India) is first three weeks
of November. Wahid et al. [2] suggested that the best
temperature for all physiochemical processes of wheat
from vegetative to reproductive stage is 20°C or lower.
Wardlaw et al. (3] reported that the ratio of different
protein and carbohydrate is affected due to rise in
temperature. Kaur and Behl [4] reported that a yield

reduction of 0.7% per day occurs when sowing is delayed
since the reproductive and ripening phases of growthof ©
late sown wheat crop are generally exposed to high

temperature stress during the month of March and April,
which in turn reduces the growth and yield. An increase
in 1°C can decrease grain weight up-to 4mg [5]. Thus,
heat stress at different stages of crop, may accelerate
the vegetative growth, shorten the phenological events
and ultimately reduce the yield. It also has a profound
impact on seed quality and seed health status of cereals.
mainly because of their impact on nutrient uptake,

assimilates supply, partitioning, and remobilization of
nutrients.

Pre-sowing seed treatments seem to be a promising
technique to raise successful crop in arid and semi-arid
tropics since they stimulate germination and subsequent
seedling growth [6]. It has been reported that priming =
enhances days to emergence, anthesis and increases
dry matter production. Wheat seed primed with 0.3%
P,O, gave less time to anthesis and yield increased with
each increment of priming [7]. Various morphological
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traits in wheat viz.; tiller number, spike length, number
of grains /spike, thousand grain weight and seed yield
per plot increased as a result of seed priming [8]. In lieu
of the above, the present study was carried out to
évaluate the efficacy of various seed priming treatments
for heat stress mitigation in wheat (Triticum aestivumL.).

MATERIALS AND METHODS

" The experiment was conducted during rabi 2014-15 and
2015-16 in the Division of Seed Science and Technology,
’AR - Indian Agricultural Research institute (IARI), New
Ihi, India. Eleven representative varieties, from different
nes of the country were used for the study (Table 1).

V’ble 1. List of wheat varieties

Variety Zone

HI-1563

Central zone, timely sown

HI-1544 Central zone, timely sown
HD-2932 Central zone, late sown
GW-322 Central zone, timely sown
HD-3059 NWPZ, late sown
HD-2967 NWPZ, timely sown
PBW-17 NWPZ, timely sown
PBW-550 NWPZ, timely sown
HD: 2733 NEPZ, timely sown
HD-3118 NEPZ, normal sown
HD-3090 Peninsular zone, late sown

he above eleven wheat varieties were planted on
wing dates during rabi season 2014-15 viz..
sown (mid-November, S,); late sown (mid-
mber, S,) and extremely late sown (early January,
Seed harvested from heat stressed environment (S,)
eated with different priming treatments (Table 2)
Il the eleven varieties.

le 2. Seed priming treatments

ent ' Concentration Duration Temperature

priming (Water) Distilled water 14 hour 20°C
> priming (PEG- 6000) -0.5, -1, -1.5 Mpa 14 hour 20°C
growth regulator- GA, 50ppm,100ppm 14 hour 20°C
priming (KH,PO,) 05,1,2%  14hour  20°C

ach priming treatment, an optimum dose was
Atq be worked out for the field evaluation. Hence,
ed of germination was worked out [9] for all the
ling treatments. These selected best treatments were

o all the eleven varieties and sown in the
ntal field along with control under normal sown
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conditions during rabi season 2015-16. From the primed
seed various morphological traits viz.; plant height, number
of seeds per spike, thousand seed weight and seed yield
per plot along with seed quality parameters (germination
percentage and vigour indices) were recorded,

RESULTS AND DISCUSSION

The speed of germination was worked out for all the
priming treatments (Figures 1, 2, 3) so as to select the
best concentration for the respective treatment. The
study revealed that for Osmopriming (PEG- 6000), a
concentration of — 1Mpa was found to be the best (Figure
1). For Plant growth regulator GA,, 50 ppm concentration
was found to be the best (Figure 2). For halo priming
with KH,PO, concentration of 1% was found to be the
best (Figure 3); since all these respective concentrations
for different priming treatments gave the maximum speed
of germination. Thus, these three priming treatments (at
their respective selected concentrations) were given to
seed harvested from S, environment for all the eleven
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Figure 1. Selection of best priming concentration for Osmo priming
(PEG 6000) on the basis of speed of germination
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Figure 2. Selection of best priming concentration for GA, on the
basis of speed of germination
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Flgure 3. Selection of best priming concentration for Halo priming
(KH,PO,) on the basis of speed of germination
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racters in Wheat

ical cha
rious seed priming treatments on morphologica it
el plant height (cm)  No. of seeds per spike 1000 seeds wt () Saed yieid
Variety Treatment = 37.67 33.02
HI-1563 T0 (Control) ;:’ 53 42.00 35.11
T1 (1% KH,PO,) 33 44.67 33.84
T2 (-1MpaPEG) 82‘3 " 54.33 38.94
T3 (GA, 50 pPm) g anad 3197
HI-1544 T0 (Control) (T o 34.52
T1 (1% KH,PO,) 85.93 : P
T2 (-1MpaPEG) 85.33 44.33 :
87.23 53.33 35.98
T3 (GA, 50 ppm) 31.18
GW-322 TO (Control) 74.67 35.33 e
T1 (1% KH,PO,) 80.40 43.67 338
T2 (-1MpaPEG) 79.13 43.67
T3 (GA, 50 ppm) 83.47 53.00
HD-2967 TO (Control) 71.93 34.67
T1 (1% KH,PO,) 79.07 43.33
T2 (-1MpaPEG) 73.53 38.67
T3 (GA, 50 ppm) 81.20 52.00
PBW-17 TO (Control) 76.73 37.33
T1 (1% KH,PO,) 84.13 45.33
T2 (-1MpaPEG) 82.13 38.67
T3 (GA, 50 ppm) 82.73 53.33
PBW-550 TO (Control) 75.13 33.33
T1 (1% KH,PO,) 78.73 42.67
T2 (-1MpaPEG) 79.67 42.00
T3 (GA, 50 ppm) 81.80 51.00
HD-2733 TO (Control) 75.47 32.33
T1 (1% KH,PO,) 78.53 44.33
T2 (-1MpaPEG) 76.67 40.67
T3 (GA, 50 ppm) 85.87 - 53.67
HD-3118 TO (Control) 75.48 37.33
T1 (1% KH,PO,) 88.20 43.67
T2 (-1MpaPEG) 85.67 43.33
T3 (GA, 50 ppm) 91.67 55.00
HD-3090 TO (Control) 73.07 36.00
T1 (1% KH,PO,) 82.86 4370
T2 (-1MpaPEG) 85.73 3400
T3 (GA, 50 ppm) 90.67 5170
HD-3059 TO (Control) 77.27 33.00
T1 (1% KH,PO,) 83.40 43.0
T2 (-1MpaPEG) 82.53 ‘
T3 (GA, 50 ppm) 85.73
HD-2932 TO (Control) 69.67
T1(1% KH,PO,) 79.03
T2 (-1MpaPEG) 75.33
T3 (GA, 50 ppm) 85.60
SEm(+) :
Variety
Treatment
VxT
CD (p = 0.05)
Variety :
Treatment
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and sown in the experimental field along with of these priming treatments on morphological and yield

er normal sown conditions during rabi season parameters (Table 3) and seed quality parameters (Table
Field evaluation was done to study the effect 4).

; vThe effect of various priming treatments on seed quality parameters in wheat

Treatment Germination % Seed Vigour Index | Seed Vigour Index |l
TO (Control) 735 2163 10.27
T1 (1% KH,PO,) 89.5 2704 17.93
T2 (-1MpaPEG) 845 2540 11.41
T3 (GA, 50 ppm) 90.5 2987 42.56
TO (Control) 715 1656 5.37
T1 (1% KH,PO,) 86.0 2676 18.90
T2 (-1MpaPEG) 84.0 2121 11.36
T3 (GA, 50 ppm) 91.0 3027 40.19
TO (Control) 79.0 2367 11.45
T1 (1% KH,PO,) 845 2502 19.85
T2 (-1MpaPEG) 85.0 2501 9.76
T3 (GA, 50 ppm) 925 2938 41.10
TO (Control) 79.0 2249 12.24
T1(1% KH,PO,) 86.0 2728 17:18
T2 (-1MpaPEG) 85.5 2449 11.54
T3 (GA, 50 ppm) 88.5 2778 46.49
TO (Control) 79.0 1830 8.76
T1(1% KH,PO,) 89.0 2580 24.57
T2 (-1MpaPEG) 825 2087 9.50
T3 (GA, 50 ppm) 93.0 3242 46.56
TO (Control) 825 2219 14.08

T1 (1% KH,PO,) 875 2633

15.80
- T2 (-1MpaPEG) 80.5 2326 9.67
- T3(GA, 50 ppm) 925 2968 38.38
80.0 2265 8.80
85.5 2815 17.51
-, 82.0 2374 9.43
T3 (GA, 50 ppm) 89.5 2826 48.38
TO (Control) 75.5 2256 11.35 ;
1(1% KH,PO,) 89.0 2721 2318 GEng
T2 (-1MpaPEG) 88.0 2553 9,68 i viox
T3 (GA, 50 ppm) 94.0 2956 544400 48
0 (Control) 815 1834 1060
T1(1%KH,PO,) 86.5 2472 292
T2 (-1MpaPEG) 85.0 1911 M45 &
~ T3(GA, 50 ppm) 925 2831 :

L ST B
- T0 (Control) 775 1410 PR
- T1(1% KH,PO,) 86.0 1959

T2 (-1MpaPEG) 82.0 2148
T3 (GA, 50 ppm) 88.5 2412
TO (Control) 76.5
- T1(1%KH,PO,) 87.5
~ T2(-1MpaPEG) 83.5
- T3 (GA, 50 ppm) 92.0
- SEm()
~ Variety 1.08
~ Treatment 0.65
N 217

 CD(p=005)
Variety N/A
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a significant effect of

) at there was .
The study revealed th i .

all the priming treatments in increasing the

3). For sontrol, an
as compared to the control (Table 3). For the control, ¢

average of 74.96 cm plant height was recorded whvgg
increased to 81.98 cm for T,; 80.73 cm for T, and 85.
cm for T.. Various other morphological parameters sgch
as numL;m of seeds per spike, thousand grain weight
and seed yield per plot was also higher in primed seed
as compared to control. Seed priming with GA, was found
to be the best treatment as compared to others. GA,
priming-induced increase in grain yield is attributed to
the GA, priming-induced modulation of ions upt?kg,
partitioning, and hormone homeostasis under abiotic
stress conditions [10]. Toklu et al. [11] also observed the
positive effect of priming treatments on grain yield, and
several characteristics of bread wheat. Hussain et al.
[12] also found that seed priming resulted in more number
of productive tillers per unit area, spike length, number
of grains per spike, thousand grain weight and also
improved the grain yield. This can be attributed to the
fact that seed priming significantly decreases time to start
emergence, time to 50% emergence, mean emergence
time and improves energy of emergence in seeds
harvested from all previous sowing dates. Bolek et al.
[13] also reported that seed priming treatment gave better
field emergence in plant.

The freshly harvested seed from all priming treatment
was evaluated for the effect on seed quality parameters
(Table 4). The study revealed that there was a significant
effect of all the priming treatments in increasing the
germination percentage as compared to the control. For
the control, an average of 77.77% germination was
recorded which increased to 87.00% for T,; 83.86% for T,
and 91.32% for T,. Hence, priming treatments significantly
increased germination percentage as compared to control
and highest germination percentage was observed in s
as compared to other priming treatment.

Vigour index | is a multiple of germination percentage
and the seedling length (Root + Shoot) (cm). The effect
of heat stress on VI is depicted in Table 4. The study
revealed that there was a significant effect of all the
priming treatments in increasing the Vigour index | as
compared to the control. For the control, an average of
2049.47 was recorded which increased to 2584.11 for
T,,2313.15for T, and 2890.88 for T, The VI-Ilis a multiple
of germination percentage and the' seedling dry weight
(9). The study revealed that there was a significant effect

Seod Res, 46(1); 60-65, 2015

,atments in increasing Vigour indey
Il as compared to the control. ff-()f the C?Jn:rol{gr;:\,ferage
of 9.88 was recorded which increase | o t, ’tor T,
10.33 for T, and 46.16 for T, Hence, prlm’mgjrted ments
also significantly increased VI-Il as compared o control,

ment in seed quality parameters occurs
since priming induces several biochemical Char.‘gesf in
the seed that are required to start the germmét;on
process such as breaking of dormgncy, hydrolysis or
mobilization of inhibitors, imbibitions and enzyme
activation. All of these processes that p.recede t‘he
germination are trigged by priming and persist following
the re-desiccation of the seeds. Several workers [10 a.nd
13] also reported improvement in s‘eed quality
parameters a result of seed priming in various crops.

of all the priming tre

The improve

CONCLUSION

The study revealed that plant height, yield contributing
traits and seed quality parameters increased as a result
of seed priming. Seed priming with GA, was found to be
the best treatment as compared to others.
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