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Abstract

The present investigation was carried out at green house, department of crop physiology, S.V
Agricultural College, Tirupati to know the effect of seed priming on growth and physiological parameters
of dry direct sown rice (Oryza sativa L.) under pot culture. The experiment was conducted in completely
randomized design with 20 combinations (4 varieties and 5 treatments). Varieties screened are MTU
1010, JGL 20171, NLR33671 and MTU 1112, whereas treatments are Control (Hydropriming/Water
soaking), 1000 PPM GAs and combination of both gibberillic acid and KNOs treatments i.e.; GAs
(200PPM, 500PPM, 1000PPM + KNOs@3%), in order to know the effect of growth and physiological
performance of seed primed rice genotypes under pot culture. Various physiological observations like
plant height, No of leaves, Leaf area, Total dry matter, Days to 50% flowering and Yield attributes was
measured in all four genotypes.
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Introduction

Rice (Oryza sativa L.) is the most important cereal food crop of the developing world and the
staple food of more than half of the world’s population. Rice crop plays a pivotal role in our
national food security and serves as a source of livelihood for millions of rural households.
Globally rice is grown over an area of 162.05 million ha with an annual production of 755.4
million tonnes (FAOSTAT). Irrigated rice is the major consumer of fresh water. Of late water
has become the most crucial resource for agriculture especially in Asia and becoming
increasingly scarce due to competition from domestic and industrial requirement. It was
estimated that by 2025, about 15-20 million hectares of irrigated rice will be affected due to
water scarcity which threatens the productivity. Combining the growing demand for food with
increasing water scarcity, rice producers in Asia need to produce more rice with less water.
Therefore, a major challenge in rice production is to save water while maintaining or even
increasing the grain yield (Yang and Zhang, 2010) %, Many water-saving technologies are
currently used in rice production, including alternate wetting and drying irrigation, the rice
intensification system, aerobic rice and the ground cover rice production systems (GCRPSS)
(Qin et al., 2006) . Among these aerobic rice is gaining popularity as a strategy for water
saving agriculture.

Aerobic rice can achieve yields of 4-6 tons per hectare with 50 - 70% less water compared to
lowland rice it does not require flooded wetland (Qin et al., 2010) 4. In aerobic rice
production, the seeds are direct-seeded in aerobic soil without any standing water layer, which
minimizes water use and boosts up water productivity by eliminating continuous seepage and
percolation, reducing evaporation and eliminating wetland preparation (Nie et al., 2012; Singh
et al., 2008) [*3 171, Season-long weed infestation in aerobic rice may cause yield reduction up
to 80% or complete failure of crop in extreme cases (Jayadeva et al., 2011; Sunil et al., 2010)
[9, 18]

Therefore, the aerobic rice cultivars should have the capacity of early seedling establishment,
quick crop growth and yield stability. Identification of strong weed competitive rice cultivar is
a feasible solution to inhibit the growth of weeds and it is a cost-effective and safe tool for
weed management (Zhao et al., 2006) 4. Seedling vigour is a physiological trait and a sign of
potential seed germination, seedling growth and tolerance to adverse climatic factors. On the
other hand,
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it significantly improves the speed, uniformity and the final
percentage of germination, and leads to ideal field appearance
with good potential grain yield under direct-seeded conditions
(Foolad et al., 2007) 61,

Thus, to suppress weed growth, early seedling vigour of an
elite variety should be achieved. Seed priming is a viable
option to attain this target. Seed priming, which is also called
seed hardening, is a physiological seed enhancement method.
It is a pre-sowing treatment in which seeds are soaked in an
osmotic solution that allows them to imbibe water and go
through the first stages of germination, but does not permit
radicle protrusion through the seed coat. Subsequently, the
seeds can be dried to attain their original moisture content and
stored or planted using conventional techniques.

Materials and Methods

Preparation of treatmental combinations of GA3; and KNOs.
0.1, 0.25 and 0.5 g each of GA; (gibberellic acid, HIMEDIA)
was dissolved separately 500 ml each in DDW along with 1.5
g KNOs in each case to prepare a series of solutions that gives
GA: @ 200 ppm + KNOz @ 3%, GA3 @ 500 ppm + KNO3
@ 3%, GA; @ 1000 ppm + KNO3 @ 3%, whereas for control
treatment seed were soaked in water (Hydropriming), 0.5 g of
GA; was dissolved in 500 mL of DDW to get GA; @1000
ppm.

Standard crop husbandry measures in terms of nutrition,
irrigation and plant protection measures were followed.
Altogether there were 20 combinations in this experiment (4
varieties and 5 Treatments). Each combination was sown in
seven pots. There were 6 plants accommodated in each pot by
taking care of spacing requirement. Three plants were
collected from each pot at each stage for destructive analysis.
Each pot was considered as one replication.

Results and Discussion

Plant height (cm)

Plant height was recorded at 15 days interval from 15 days
after sowing till 90 DAS and presented in Table 1. The data
revealed a continuous increase in plant height from 15 DAS
till 90 DAS.

Among varieties MTU 1010 (17.34, 33.38, 45.61, 55.34,
62.51 and 71.64) recorded significantly highest plant height at
all the crop growth stages viz; 15, 30, 45, 60, 75 and 90 DAS
followed by JGL 20171 expect at 15 and 90 DAS, whereas
MTU 1112 recorded significantly lowest plant height (14.38,
23.83, 32.46, 42.25, 53.51 and 69.11) at corresponding
growth stages. Thus the results of laboratory test was
confirmed in pot culture. The initial early vigour of MTU
1010 and JGL 20171 compared to MTU 1112 was very clear.
The effect of treatment on plant height was also observed to
be significant. T4 (GA; @ 500 ppm + KNO; @ 3%) (19.77,
33.46, 45.45, 54.32, 63.92 and 72.88) recorded significantly
highest plant height at all the stages of crop growth stages. At
90 DAS T (Control) (68.90) recorded significantly lowest
and at par value with Ts (GAs @ 1000 ppm + KNO3; @ 3%)
(69.70).Interaction effect among verities and treatments was
found to be significant at all the stages except at 30 DAS.

At 15 and 90 DAS V3T, (20.23 and 74.36) recorded
significantly highest plant height whereas V4T; (9.5 and
66.86) was observed to record significantly lowest plant
height.

The positive influence of seed priming with GA; and KNO3
on plant height also reported by Rood et al., 1990 I, Helms
et al., 1990 I']; Bevilaqua, 1996 [ and Kumar et al., 2015 (1,

Leaf area (cm?)
Leaf area of a plant represents its source size. Higher
functional leaf area is an essential prerequisite for better yield.
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The data on effect of seed priming treatments and varieties on
leaf area was presented in table 2.

Leaf area was found to increase gradually from 15 DAS to 90
DAS. However between 30 to 45 days as well as 75 to 90
days of the crop duration the increase was observed to be
higher.

Among varieties MTU 1010 (14.29, 30.49, 177.77, 343.54,
501.14 and 802.78) recorded significantly highest leaf area
followed by JGL 20171 and NLR 33671, whereas MTU 1112
(11.93, 27.41, 161.98, 289.7, 457.99 and 692.09) recorded
significantly lowest leaf area at all the crop growth stages.
The initial advantage of 19.78 and 11.2 percent was observed
in MTU 1010 over MTU 1112 at 15 and 30 DAS.

Significant differences among the treatments was observed
with respect to leaf area. T4 (GAs @ 500 ppm + KNO3; @ 3%)
(15.01, 31.92, 176.49, 364.26, 548.28 and 848.15) recorded
significantly highest leaf area and T, (Control) (12.78, 26.19,
162.05, 281.54, 429.1 and 742.6) recorded significant lowest
leaf area at all the crop growth stages. An initial increase of
17.4 and 21.8 percent was observed in T4 over Ti.

MTU 1112 was considered as a low vigour check variety.
However it also responded well to different priming
treatments. At 90 DAS leaf area with T4 (GA; @ 500 ppm +
KNO; @ 3%) in this genotype was 848.15 where as it was as
low only 782.16 with T; (control). It explains the positive role
of GAs on increased metabolism of the plant in the initial
stages compared to hydropriming.

Variety and treatment interaction was observed to be
significant at all the growth stages. At 90 DAS highest leaf
area was recorded with V1 T, (867.8) whereas lowest was
observed in V4 T, (645.6). Such preliminary advantage of
canopy development with priming treatment was also
reported by Rood et al., 1990 [** and Anwar et al., 2012 [,

Total dry matter (g)

Total dry matter signifies the accumulation of photosynthates
and their conversion in to plant biomass. Data on effect of
seed priming treatments and varieties on total dry matter was
presented in table 3.Total dry matter of the plant was
observed to be increased with time.

Among different varieties MTU 1010 (0.98, 2.06, 4.96, 1032,
15.74 and 24.3) recorded significantly highest total dry matter
at 15, 30, 45, 60, 75 and 90 DAS respectively. However JGL
20171 (2.0, 5.18 and 9.58) and NLR 33671 (1.94, 4.90 and
10.28) were observed to be at per with MTU 1010 at 30, 45
and 60 DAS. Thus compared to the lowest check (MTU 1112)
all the varieties were observed to possess more or lesssame
total dry matter content.

Influence of T4 (GA3; @ 500 ppm + KNO; @ 3%) (108, 25,
6.08, 11.42, 17.03 and 26.45) observed to be significantly
higher among different varieties at different crop growth
stages. Whereas T, (Control) (0.75, 1.52, 3.73, 7.95, 12.48
and 18.73) recorded significantly lowest total dry matter at the
same periods of crop growth. It signifies the advantage of
GA:; priming over hydropriming.

The interaction effect was observed to be significant between
varieties and treatments. ViT4 (1.2, 6.4, 12.3 and 28.9)
recorded significantly highest total dry matter at 15, 45, 60
and 90 DAS, whereas the lowest values were recorded in
V4T (1.3 and 18.0) at 30 and 90 DAS. The results clearly
explained the positive effect of variety MTU 1010, treatment
T4 (GA; @ 500 ppm + KNO; @ 3%) and their interaction
over other varieties and treatments. Similar results were also

suggested by Tilahun et al., 2007 [ and Namuco et al., 2009
[12]
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Days to 50% flowering

Data on days to 50% flowering was recorded from the rice
genotypes grown on pot culture and presented in table 4. The
initial vigour of the seedling and accumulation of more dry
matter at the initial stages of the crop might lead to shift the
plant from vegetative to reproductive phase. The data
revealed a significant difference among genotypes with
respect to days to 50% flowering.

The genotypes MTU 1010 (76.4) recorded significantly early
flowering followed by JGL 20171 (77.8) and NLR 33671
(93.6) whereas the genotype MTU 1112 (102.2) recorded a
delay in flowering. Among the treatments T, (GAs; @ 500
ppm + KNOs @ 3%) (84.75) promoted early flowering
followed by T, (GAs @ 1000 ppm) (86.75).However, the
interaction effect was observed to be non-significant. Sanders
et al., 2000 % also reported a similar accelerated maturity
with seed priming.

Yield and yield attributes

Number of productive tillers per plant

The data on Yield and yield attributes was presented in table 4.
The data revealed a significantly higher number of Productive
tillers with variety MTU 1010 (7.0) and treatment T4 (GA; @
500 ppm + KNO3; @ 3%) (8.75). The interaction effect was
observed to be significant and the highest number of
productive tillers were recorded in V1T4 (10.0) whereas the
lowest was observed with V,T, (4.0).

Such an increased number of productive tillers with seed

http://www.chemijournal.com

priming was also suggested by Mahajan et al., 2011 14,

Grains per panicle

MTU 1010 genotype recorded significantly, highest number
of grains (161.28) followed by JGL 20171 (154.22), NLR
33671 (144.84) whereas MTU 1112 recorded lowest values
(133.59). Among the treatments T4 (GAs @ 500 ppm + KNO3
@ 3%) (204.95) recorded significantly highest value.

The interaction effect was found to be significant and was
highest with V1T, (231.4). Similar results were also reported
by Farooq et al., 2008 451,

Test weight

1000 grain weight is an important yield attribute which
signifies translocation of photo-assimilates in to the
reproductive sinks. The data revealed that highest 1000 grain
weight was observed with MTU 1010 (19.82) followed by
JGL 20171 (19.64) and NLR 3367 (18.33) whereas the
genotype MTU 1112 recorded significantly lowest value
(18.23).

Among treatment T4 (GA; @ 500 ppm + KNO; @ 3%)
(21.0), Ts (GA; @ 1000 ppm + KNO3; @ 3%) (19.85) and T3
(GA; @ 200 ppm + KNO; @ 3%) (19.57) recorded highest
and significantly at par values. The lowest value were
recorded with T1 (control) (16.72) which was at par with T
(GAs @ 1000 ppm) (18.12).

Further it was observed that V1T, (22.4) recorded significantly
highest interaction effect with respect to 1000 grain weight.

Table 1: Influence of different seed priming treatments and varieties on plant height (cm) at different crop growth stages under pot culture

Variety 15 DAS Mean 30DAS Mean 45 DAS Mean
T T2 T3 Ta Ts T T2 T3 Ta Ts T1 T2 Ts Ta Ts
MTU 1010 |16.00(17.53|19.33|20.07 | 13.80| 17.35 | 31.33|34.60|32.50| 38.47 | 30.00| 33.38 | 44.37 | 45.40 | 45.33| 48.30 | 44.67 | 45.61
JGL 20171 |14.77|15.23|13.50| 19.97 |15.20| 15.73 | 26.70|33.33|32.17 | 33.67 | 25.03 | 30.18 |44.20|46.97 | 43.00 | 48.33 | 42.27 | 44.95
NLR 33671 |14.27|18.33|15.87|20.23|12.37 | 16.21 |28.50|31.00|29.50 | 33.90 | 25.40| 29.66 | 43.50 | 40.83|42.40 | 46.87 | 38.63 | 42.45
MTU 1112 | 9.50 [14.97|14.00| 18.83 | 14.63| 14.39 | 23.17|23.70|25.43| 27.83 | 19.00| 23.83 | 34.70|32.70|30.93| 38.30 | 25.70 | 32.47
Mean 13.63|16.52|15.68| 19.78 | 14.00 27.43]130.66 [ 29.90| 33.47 | 24.86 41.69(41.48|40.42| 45.45 | 37.82
Vv T |VXT Vv T |VXT Vv T |VXT
C.D 1.23 | 1.37 | 2.74 1.83 | 2.04 | NS 144|161 | 3.23
SE(D) 0.60 | 0.68 | 1.35 0.90 | 1.01 | 2.01 0.71] 0.80 | 1.59
SE(M) 0.43 ] 0.48 | 0.96 0.64]0.71 | 1.42 0.50 | 0.56 | 1.13
Variety 60 DAS Mean 75 DAS Mean 90 DAS Mean
T T2 T3 T4 Ts T T, T3 Ts Ts T T2 T3 Ta Ts
MTU 1010 [54.37|58.73|53.63|56.23 |53.77| 55.35 |59.17|63.17|63.33 | 68.17 |58.73 | 62.51 | 70.10|71.40|72.37|73.17 | 71.17| 71.64
JGL 20171 |53.50(57.33|50.50|57.17 |54.33| 54.57 [61.33|64.77|63.80| 68.17 | 59.83 | 63.58 | 68.50|71.50 | 71.37 | 71.83 | 69.50 | 70.54
NLR 33671 |51.50|52.77|52.37 | 55.63 |49.53 | 52.36 |60.50 | 64.00 |60.10| 64.20 |59.10| 61.58 | 70.17|70.33|72.07 | 74.37 | 69.17 | 71.22
MTU 1112 |38.67 |44.33|45.00| 48.27 | 35.00| 42.25 |54.23|50.30|55.00 | 55.17 {52.83 | 53.51 [66.87 | 70.80|66.73| 72.17 | 69.00| 69.11
Mean 49,51153.29(50.38 | 54.33 | 48.16 58.81|60.56 |60.56 | 63.93 | 57.63 68.91|71.01|70.63|72.88|69.71
Vv T |VxT \Y% T |VXT Vv T |VXT
C.D 1.38 | 1.54 | 3.09 1.13 | 1.26 | 2.52 0.98 | 1.10 | 2.20
SE(D) 0.68 | 0.76 | 1.52 0.56 | 0.62 | 1.24 0.49 | 0.54 | 1.09
SE(M) 0.48 | 0.54 | 1.08 0.39 | 0.44 | 0.88 0.34 | 0.38 | 0.77

3%

Ta1: Control; T2: GAs @ 1000 ppm; Tz: GAz @ 200 ppm + KNO3 @ 3%; T4: GAs @ 500 ppm+ KNOz @ 3%; Ts: GAs @1000 ppm + KNOs @

Table 2: Influence of different seed priming treatments and varieties on leaf area (cm? plant?) at different crop growth stages under pot culture

. 15 DAS 30 DAS 45 DAS
Variety T1 T2 T3 Ts Ts Mean T1 T2 Ts Ta Ts Mean T T2 T3 Ty Ts Mean
MTU 1010 [13.52|14.50|15.50|16.40 (11.57|14.30 [25.67|28.90|32.34| 34.60 {30.98| 30.50 | 165.78|176.80|180.90|185.60(179.80|177.78
JGL 20171 |13.57|14.13|14.53|15.43|10.87| 13.71 | 25.70|24.35|32.70| 30.90 [ 28.90| 28.51 [ 164.56 {174.30(172.40(176.78(170.98|171.80
NLR 33671 [{12.50{13.73|13.80| 14.70|10.03| 12.95 |28.90(29.80(26.78| 32.40|30.20| 29.62 | 158.90| 167.89|172.40|177.89|169.80|169.38
MTU 1112 (11.57|12.19|12.35|13.53(10.03| 11.93 |24.50|28.90|26.00| 29.80 [27.89| 27.42 | 158.98 | 162.34 | 163.00 | 165.70|159.90 | 161.98
Mean 12.79|13.64|14.05|15.02 [10.62 26.19(27.99|29.46|31.93|29.49 162.06|170.33|172.18|176.49|170.12

\Y/ T |[VxT V T |[VxT \Y/ T VxT

C.D 0.13 | 0.14 | 0.29 154|261 | 2.10 210 | 2.60 | 1.78

SE(D) 0.06 | 0.07 | 0.14 1.15(1.29 | 2.58 6.79 | 7.59 | 15.19

SE(M) 0.05 | 0.05 | 0.10 0.81]0.91 | 1.82 4.80 | 5.37 | 10.74
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Variety 60 DAS Mean 75 DAS Mean 90 DAS Mean
T T2 T3 Ts Ts T T2 T3 Ts Ts T T2 T3 Ta Ts
MTU 1010 [298.80|320.90(345.60(386.70|365.70[343.54|436.70]456.80(487.90(589.70|534.60|501.14(765.70|789.60(800.90(867.80|789.90/802.78
JGL 20171 |250.78|267.80(324.50|367.90|300.90(302.38|434.70|529.80(498.70|500.98|432.10(479.26|735.60|802.45(798.78|823.45|810.98(794.25
NLR 33671|298.70[300.80|310.90|356.78|289.00|311.24(423.70(400.98|523.45|567.80(456.70|474.53|723.50(756.80|823.50|857.80(798.90|792.10,
MTU 1112 |277.89|234.67|289.70|345.67|300.60(289.71|421.30]400.90(432.10(534.67|500.98|457.99|645.60|669.80|700.70(743.56|690.80|692.09
Mean [281.54|281.04(317.68|364.26(314.05 429.10(447.12|485.54(548.29(481.10 742.60(782.16|805.97(848.15|797.65
\Y/ T |VxT \Y/ T |VxT \Y/ T |VxT
C.D 25.17|28.15|20.30 38.40|42.35|84.70 20.30|31.54 | 22.30
SE(D) 12.41|13.88|27.75 18.67 | 20.88 | 41.75 23.40 | 35.26 | 24.93
SE(M) 8.78 | 9.81 | 19.62 13.20|14.76 | 29.52 17.80|70.52 | 49.87

Ti: Control; T2: GAs @ 1000 ppm; Ts: GAz @ 200 ppm + KNO3z @ 3%; T4: GAz @ 500 ppm + KNOz @ 3%; Ts: GA3z @1000 ppm + KNOs @

3%

Table 3: Influence of different seed priming treatments and varieties on total dry matter (g) at different crop growth stages under pot culture

Variety 15DAS Mean 30DAS Mean 45 DAS Mean
T | T2 | T3 Ta Ts Ti | T2 | T3 Ta Ts T1 | T2 | T3 Ta Ts
MTU 1010 |0.80|1.00|/0.90| 1.20 |1.00| 098 [1.40|1.90|2.30| 2.70 |2.00| 2.06 |4.00|4.60|4.80| 6.40 |[5.00| 4.96
JGL 20171 |0.60(1.00{0.90| 1.00 {0.70| 0.84 |1.80|1.90|150| 2.80 [2.00| 2.00 [3.90(5.40|4.80| 6.20 |5.60| 5.18
NLR 33671 |0.70(/0.90(1.00| 1.10 {0.98| 0.94 |1.60|2.00|1.80| 2.30 |2.00| 1.94 |3.80(4.90|5.10| 6.00 |4.70| 4.90
MTU 1112 |0.90|{0.80|0.70| 1.00 |1.00| 0.88 [1.30|1.50|2.00| 2.20 |1.70| 1.74 |3.20|4.20|5.80| 570 [4.30| 4.64
Mean 0.75]0.93|0.88| 1.08 |0.92 153(1.83|1.90| 250 |1.93 3.73|4.78|5.13| 6.08 |4.90
\Y/ T |VxT \Y T |VxT \Y/ T |VxT
C.D 0.07|0.04| 0.03 0.15]0.17| 0.34 0.30|0.44| 0.12
SE(D) 0.080.04| 0.03 0.080.08| 0.17 0.19]0.22| 0.43
SE(M) 0.17]0.08| 0.06 0.05|0.06| 0.12 0.14|0.15| 0.31
. 60 DAS 75 DAS 90 DAS
Variety Ti | T2 | T3 Ta Ts Mean T T2 T3 Ta Ts Mean T T2 T3 Ta Ts Mean
MTU 1010 |8.90(9.00|10.40|12.30 {11.00| 10.32 {13.00|15.70|18.50 | 16.80 | 14.70| 15.74 | 19.80|21.40|23.80| 28.90 | 27.60 | 24.30
JGL 20171 |7.60|8.50|11.40|10.50 | 9.90 | 9.58 |12.70|14.80|15.40| 17.80 | 16.30| 15.40 | 18.70|24.30|25.00 | 26.70 | 22.70 | 23.48
NLR 33671 [7.90|9.40|10.30| 12.00 |11.80| 10.28 | 12.20|14.60|15.90| 17.00 | 16.00 | 15.14 | 18.00|21.40|23.70| 24.60 | 22.10| 21.96
MTU 1112 |7.40|8.20| 9.10 | 10.89 | 9.00 | 8.92 [12.00(13.80|15.90 16.50 [14.20| 14.48 | 18.40|21.00|22.40| 25.60 | 18.90 | 21.26
Mean 7.95(8.78|10.30| 11.42 {10.43 12.48114.73|16.43| 17.03 | 15.30 18.73|22.03|23.73| 26.45 | 22.83
Vv T |VxT \Y/ T |VxT V T |VxT
C.D 0.78( 0.87 | 1.30 0.20 | 0.61 | 0.43 0.80 | 0.89 | 0.63
SE(D) 0.39| 0.43 | 0.86 1.38 | 0.68 | 0.48 2.03 | 1.00 | 0.71
SE(M) 0.27| 0.30 | 0.61 210 | 1.36 | 0.96 3.20 | 2.00 | 1.41

Ta: Control; T2: GAs @ 1000 ppm; Ts: GAz @ 200 ppm + KNO3 @ 3%; T4: GAz @ 500 ppm + KNO3z @ 3%; Ts: GA3z @1000 ppm + KNOsz @

3%

Table 4: Influence of different seed priming treatments and varieties on days to 50% flowering, productive tillers per plant, grains per panicle
(g) and test weight (g) at harvest under pot culture

Variety Days to 50% flowering Mean Productive tiller per plant Mean Grains per panicle Mean
T T2 T3 T4 Ts T1 | T2 | T3 T4 Ts T1 T2 T3 T4 Ts
MTU 1010 | 76.00 | 76.00 | 78.00 | 74.00 | 78.00 | 76.40 [5.00|6.00|7.00| 10.00 [7.00]7.00{113.40|132.50{154.30|231.40{174.80/161.28
JGL 20171 | 82.00 | 78.00 | 76.00 | 75.00 | 78.00 | 77.80 |5.00|7.00|8.00| 9.00 |5.00|6.80|132.50|{141.20{138.00(189.70|169.70|154.22
NLR 33671 94.00 | 90.00 | 92.00 | 90.00 |102.00| 93.60 | 7.00|8.00|6.00| 8.00 |6.00(7.00{121.30{134.60/143.60|200.20|{124.50|144.84
MTU 1112 {101.00{103.00/105.00|100.00{102.00|102.20(6.00|4.00|5.00| 8.00 |6.00|5.80/100.98|113.40{132.60|198.50{122.50|133.60
Mean 88.25 | 86.75 | 87.75 | 84.75 | 90.00 5.75/6.25|6.50| 8.75 |6.00 117.05|130.43|142.13|204.95|147.88
vV T |vxT V | T |VxT \ T |VXT
C.D 7.06 | NS NS 0.54|0.60| 1.21 5.20 | 13.54 | 27.09
SE(D) 348 | 389 | 7.78 0.27/0.30| 0.60 597 | 6.68 | 13.35
SE(M) 246 | 2.75 | 550 0.19/0.21| 0.42 422 | 472 | 9.44
. Test weight
Variety T T T T Ts Mean
MTU 1010 17.60 18.40 19.70 22.40 21.00 19.82
JGL 20171 16.70 18.30 21.00 21.40 20.80 19.64
NLR 33671 15.80 17.60 19.70 20.90 18.60 18.52
MTU 1112 16.78 18.20 17.90 19.30 19.00 18.24
Mean 16.72 18.13 19.58 21.00 19.85
\ T VT
CD 0.17 1.71 1.20
SE(D) 0.76 0.85 1.69
SE(M) 0.53 0.60 1.20

Ti: Control; T2: GAs @ 1000 ppm; Ts: GAs @ 200 ppm + KNO3 @ 3%; T4: GA3 @ 500 ppm+ KNOs @ 3%; Ts: GAs @1000 ppm + KNO3

~1744~



http://www.chemijournal.com/

International Journal of Chemical Studies

References

1.

10.

11.

12.

13.

14.

15.

16.

Anwar MP, Juraimi AS, Puteh A, Selamat A, Rahman
MM, Samedani M. Seed priming influences weed
competitiveness and productivity of aerobic rice. Acta
Agriculturae 2012;62:499-5009.

Bevilagua GAP, Scwengber JE, Peske ST. Cultivar
differences in treatment of rice seeds with gibberellic
acid. Lavoura Arrozeira 1996;49(428):8-12.

Bodapati N, Williams R, Fukai S. Increasing cold
tolerance in rice by osmoprotectants and gibberellic acid.
Former Newsletter 2002;159:20-22.

Farooqg M, Basra SMA, Asad SA. Comparison of
conventional puddling and dry tillage in rice-wheat
system. Paddy and Water Environment 2008;6:397-404.
Farooq M, Bassra SMA, Wahid A, Ahmad N. Changes in
nutrient homeostasis and reserves metabolism during rice
seed priming: Consequences for seedling emergence and
growth. Agricultural Sciences in China 2010;9(2):191-8.
Foolad M, Subbiah P, Zhang L. Common QTL affect the
rate of tomato seed germination under different stress and
non-stress conditions. International Journal of Plant
Genomics 2010, P1-10.

Helms RS, Dilday RH, Carlson RD. Using GAsseed
treatment in direct seeded rice in southern U.S.A. In:
Direct seeded flooded rice in the tropics: selected papers
from international rice research conference, International
rice research institute, Manila, Philippines 1990, P113-
114,

FAOSTAT. Food and Agricultural organization of the
united nations 2019.

Jayadeva HM, Bhairappanavar ST, Hugar AY,
Rangaswamy BR, Mallikarjun GB, Malleshappa C, Naik
DC. Integrated weed management in aerobic rice (Oryza
sativa L.). Agriculture Science Digest 2011;31(1):58-61.
Kumar V, Singh A, Mithra SV, Krishnamurthy SL,
Parida K. Genomic -wide association mapping of salinity
tolerance in rice (Oryza sativa L.). DNA Research
2015;22(2):133-145.

Mahajan G, Chauhan BS, Gill MS. Optimal nitrogen
fertilization timing and rate in dry-seeded rice in
northwest India. Journal of Agronomy 2015;103:1676-
1682.

Namuco Cairns JE, Torres OS, Simborio R, Courtois FA,
Agquino BGA, Johnson DE. Investigating early vigour in
upland rice (Oryza sativa L.): Part Il.Identification of
QTLs controlling early vigour under greenhouse and field
conditions. Field Crops Research 2009;113:207-217.

Nie L, Peng S, Chen M, Shah F, Huang J, Cui K, Xiang
J. Aerobic rice for water-saving agriculture. A review of
Agronomy and Sustainable Development 2012;32:411-
418.

QinY, LiuS, Guo Y, Liu Q, Zou J. Methane and nitrous
oxide emissions from organic and conventional rice
cropping systems in Southeast China. Biology and
Fertility of Soils 2010;46:825-834.

Rood SB, Buzzell RI, Major DJ, Pharis RP. Gibberellins
and heterosis in maize: quantitative relationship. Crop
Science 1990;30:281-286.

Sanders Fred S, Saichuk Jhonny, Bollich Pat, Funder
burg Eddie, Gronder Mary L. Rice Production Best
Management Practices. Louisiana State University
Agriculture Center Communications 2000.
http://www.isuagcenter.com.

17.

18.

19.

20.

21.

~1745~

http://www.chemijournal.com

Singh AK, Pal S, Datta SP, Rattan RK. Diagnosis and
amelioration of iron deficiency under aerobic rice.
Journal of Plant Nutrition 2008;31(5):919-940.

Sunil  CM, Shekara BG, Kalyanmurthy KN,
Shankaralingapa BC. Growth and yield of aerobic rice as
influenced by integrated weed management practices.
Indian Journal of Weed Science 2010;42(3):180-183.
Tilahun T, Ermias A, Akalu T, Alemayehu A, Melaku W,
Wondimu B. Proceedings of the 2nd Annual Regional
Conference on Completed Crop Research Activities, 14-
17 August. Amhara Regional Agricultural Research
Institute. Bahir Dar, Ethiopia 2007.

Yang J, Zhang J. Crop Management Techniques to
enhance harvest index in rice. Journal of Experimental
Biology 2010;61(12):3177-3189.

Zhao DL, Atlin GN, Bastiaans L, Spiertz JHJ. Cultivar
weed competitiveness in aerobic rice: Heritability,
correlated traits, and the potential for indirect selection in
weed-free environment. Crop Science 2006;46:372-380.


http://www.chemijournal.com/

