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Abstract 

Laboratory experiment was conducted to study standardization of seed priming with chemicals, bio 
control agents as well as plant growth regulators on seed quality parameters of rice. Seed priming, an 
effective seed invigouration method, has become a common seed treatment to increase the rate and 
uniformity of emergence and crop establishment in most vegetable and flower crops especially in 
advanced countries. The seeds of rice were given priming treatments viz., CaCl2, CaSO4,ZnSO4, FeSO4, 

Pseudomonas fluorescens, Azophos and Pungam leaf extract at 0.5 and 1.0% each and with GA3, IBA at 
both 10 and 20 ppm concentrations for 12 and 18h soaking durations and sown along with control under 
laboratory condition. The results revealed that seed priming with Azophos 1.0%, ZnSO4 1.0%, GA3 
20ppm, Pseudomonas fluorescens 1.0%, CaSO4 1.0% and FeSO4 1.0% for 18h could be recommended as 
suitable priming treatments for enhancing germination and vigour of rice. 
 
Keywords: Priming, GA3, ZnSO4, germination, vigour index 

 

Introduction 

Rice (Oryza saiva L.) is the world’s most important staple food-grain grown in over 100 

countries, consumed regularly by over two billion people and the primary source of protein for 

millions. India is the leading rice producing country in terms of area and is the second largest 

producer next to China. Rice plays an important role in food as well as livelihood security for 

almost every household, more so in India. To feed this estimated 1.6 billion population of 

India by 2050 calls for stepping up the current production of 106 mt of milled rice to 140 mt. 

Higher production and productivity of crop is possible only through use of good quality seeds 

and proper management practices. Good quality seeds imply vigour, uniformity and structural 
soundness besides its genetic and physical purity. Seed priming is a controlled hydration 

process that involves exposing seeds to low water potentials that restrict germination, but 

permits pre-germinative physiological and biochemical changes to occur (Heydecker and 

Coolbear, 1977; Bradford, 1986; Khan, 1992). The present study will accentuate on the effect 

of seed priming with various chemicals, growth regulators and biofertilizers on seed and 

seedling characteristics of Rice. 

 

Materials and methods 

The present study was carried out by using genetically pure seeds of rice varieties TNAU Rice 

TRY3 and Improved White Ponniobtained from the Department of Plant Breeding and 

Genetics, ADAC&RI, Trichy formed the basic materials for the study. The laboratory 

experiments were carried out in Seed Science and Technology laboratory, Department of Plant 
Breeding and Genetics, ADAC&RI, Trichy, Initially, the rice seeds were dried to bring down 

the moisture content to less than 13 percent and then cleaned with the help of suitable sieves 

and winnowed to obtain uniform sized seeds. The seeds were surface sterilized with 10% 

ethanol and soaked in double the volume of priming agents’ solution for 12 and 18h durations. 

The unprimed seeds formed the control. After soaking, the seeds were removed from 

respective priming solutions and dried under shade at room temperature to bring back to 

original moisture content. The primed seeds were evaluated for the following seed and 

seedling characters along with unprimed seeds. The experiment was carried out with four 

replications in Factorial Completely Randomised Design (FCRD). 

http://www.chemijournal.com/
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Treatment details 

 
T0 : Control 
T1 : Hydropriming 
T2 : Halopriming with CaCl2 0.5% 
T3 : Halopriming with CaCl2 1.0% 
T4 : CaSO4 0.5% 
T5 : CaSO4 1.0% 

T6 : ZnSO4 0.5% 
T7 : ZnSO4 1.0% 
T8 : FeSO4 0.5% 
T9 : FeSO4 1.0% 
T10 : GA3 10 ppm 
T11 : GA3 20 ppm 
T12 : IBA 10 ppm 
T13 : IBA 20 ppm 

T14 : Pseudomonas fluorescens 0.5% 
T15 : Pseudomonas fluorescens1.0% 
T16 : Azophos 0.5% 
T17 : Azophos 1.0% 
T18 : Pungam leaf extract 0.5% 
T19 : Pungam leaf extract 1.0% 

 
Soaking duration : D1- 12 h D2- 18 h 
Varieties : V1 – TNAU Rice TRY 3 V2- I.W.Ponni 

 

The germination test was conducted by following the 

procedure outlined in ISTA (1999) using paper (Between 

papers) medium. Four replicates of 100 seeds each were 

germinated in a seed germinator maintained at 25 ± 2ºC 

temperature and 95 ± 3% RH. After fourteen day, the 

seedlings were evaluated and the normal seedlings were 

counted and expressed in percentage]. Ten normal seedlings 

of each of the crop/treatment /replication were selected at 

random and measured using measuring scale for root length 
(Root length was measured from the point of attachment of 

seed to the tip of primary root). The mean values were 

calculated and expressed in centimetre. The seedlings used for 

measuring root length were also used for measuring shoot 

length. The shoot length was measured from the point of 

attachment of seed to tip of the leaf and the mean values were 

expressed in centimetre. The speed of germination was 

calculated by using four replicates of twenty-five seeds from 

different treatments. The seeds showing radicle protrusion 

were counted daily from third day after sowing until 

fourteenth day. From the number of seeds germinated on each 
day, the speed of germination was calculated using the 

following formula and the results were expressed in number 
[10]. 

 

 
 

X1- Number of seeds germinated at first count 
X2- Number of seeds germinated at second count 

Xn- Number of seeds germinated on nth day 

Y1- Number of days from sowing to first count 

Y2- Number of days from sowing to second count  

Yn- Number of days from sowing to nth count 

 

After measuring the root and shoot lengths, ten normal 

seedlings in each replication were shade dried for 24 h and 

then in hot air oven maintained at 85 ± 1°C for 24 h. Then 

they were cooled for 30 min in desiccators which contained 

calcium chloride and then weighed in an electronic balance. 

The drymatter production was expressed in g seedlings-10. 
Based on the results obtained, the vigour index values were 

computed as per [1] and the values were reported as whole 

number without unit. The data obtained from the experiment 

was analysed for the ‘F’ test of significance following the 

methods described by [15]. Wherever necessary, the per cent 

values were transformed to angular (Arc-sine) values before 
analysis. The critical differences (CD) were calculated at 5% 

probability level. The data were tested for statistical 

significance. If the F test is non-significant, it was indicated 

by the letters NS.  

 

Results and discussion 

Priming has been developed and used extensively to improve 

seed germination and seedling vigour in a wide range of crop 

species and it was identified as an integrated common seed 

treatment to reduce the time between seed sowing and 

seedling emergence and the synchronization of emergence. 

Significant differences were observed due to seed priming 
treatments and soaking durations in two varieties tested viz., 

TNAU Rice TRY 3 and I.W. Ponni. Between the soaking 

durations,18h recorded higher germination, early germination, 

longest root length, shoot length higher seedling drymatter 

production and vigour index of (90%;8.1;18.8cm;13.7cm; 

0.104gseedlings-10;2905) whereas 12 h recorded 

(88%;7.2;18.3cm; 13.0cm; 0.103 g seedlings-10; 2765). 

Germination percentage was highest for Azophos1.0% primed 

seeds of both varieties and all priming treatments are 

significantly different and statistically superior from the 

control and reveals the benefit of priming treatments over 
control. It is clearly evident from the Table 1 that significantly 

maximum increase in mean seed germination per cent was 

registered by T17-Azophos1.0% (92.0%) where as control 

registered T0 (84%)followed byZnSO4 1.0% (T7) GA320ppm 

(T11) Pseudomonas fluorescens (T15) registered (91 per cent) 

and CaSO4 1.0% (T5)(90 per cent).Various prehydration or 

priming treatments have been employed to increase the speed 

and synchrony of seed germination [3]. Common priming 

techniques include osmopriming (soaking seeds in osmotic 

solutions such as polyethylene glycol), halopriming (soaking 

seeds in salt solutions) and hydropriming (soaking seeds in 

water).During seed priming the amount of water absorption is 
controlled so as to allow necessary metabolic activities for 

germination to take place but prevent radicle emergence by 

limiting the seed water content, different physiological 

activities occur within the seed at different moisture levels. [5, 

6, 9]; McDonald, 2000;  

Similarly, the speed of germination also highest in the seeds 

primed with Azophos 1.0%, recorded 9.0 followed by ZnSO4 

1.0% (8.6), GA3 20 ppm (8.5), Pseudomonas fluorescens1.0% 

(8.0), CaSO4 1.0% (7.8) and FeSO4 1.0% (7.7). (Table 2). 

Similarly the root length and shoot length also highest in seed 

priming with Azophos1.0%(19.3;14.1cm) and ZnSO4 1.0% 
(19.1;14.0cm) followed by seed priming with GA3 20 ppm 

(19.0 ;13.8cm), Pseudomonas fluorescens 1.0% 

(18.9;13.7cm), CaSO4 1.0% (18.8;13.7cm) and FeSO4 1.0% 

(18.7;13.8cmrespectively) (Table 3&4)The values of 

interaction for priming treatments and varieties were 

significant for shoot length.The relative enhancement of 

germination and seedling vigour might be attributed to the 

role of phosphorus solubilising bacteria known as 

phosphobacteria in enhancing the solubilisation of insoluble 

phosphorus and making it available to the germinating seed 

with consequent enhancement in the metabolic activity which 

resulted in higher germination [4]. The results of the present 
study are in agreement with the findings of [19] (2001) in rice 

due to seed biofortification with Azospirillum. They reported 

1 2 1 n n 1

1 2 n

X X X X X
Speed of germination = ...........

Y Y Y

−− −
+ + +
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that it enhanced seedling vigour encompassing speed of 

germination, seedling length and dry weight of high vigour as 

well as low vigour seedlots. Similar increase in the seedling 

growth due to liquid phosphobacteria seed treatments was 

reported by [7, 11, 20, 23]. Suggested that liquid formulation was 
an effective method of seed inoculation of biofertilizer.  

Higher seedling drymatter production were recorded in the 

seeds treated with Azophos1.0% (0.108 g seedlings-10) 

followed by ZnSO4 1.0% (0.106 seedlings-10), GA3 20 ppm 

(0.105 g seedlings-10) Pseudomonas fluorescens (0.104 g 

seedlings-10), CaSO4 1.0% (0.104 g seedlings-10) and FeSO4 

1.0% (0.104 g seedlings-10) (Table 5).In the present study 

revealed that seed biopriming with Pseudomonas fluorescens 

produced desirable results, both promoting the germination as 

well as increased the seedling growth and vigour of rice. The 

results of the present investigation are in agreement with [2, 12, 

13, 14, 16, 18, 21, 22]. Similarly higher vigourindex value of 

3039was registered by Azophos1.0%followed by ZnSO41.0% 

(2987), GA3 20ppm(2983),Pseudomonas fluorescens1.0%, 

(2942), CaSO4 1.0% (2900) and FeSO4 1.0% (2842) (Table 

6).Whereas control recorded germination, speed of 
germination, root length, shoot length, drymatter production 

and vigour index. (84%;6.7;18.0cm;12.2 cm;0.098 g 

seedlings-10.2550 respectively). 

 

Conclusion  

The results revealed that paddy seeds priming with Azophos 

1.0%, ZnSO4 1.0%, GA3 20ppm, Pseudomonas fluorescens 

1.0%, CaSO4 1.0% and FeSO4 1.0% for 18h could be 

recommended as suitable priming treatments for enhancing 

germination and vigour of rice. 

 
Table 1: Effect of seed priming treatments and soaking durations on laboratory Germination (%) in rice varieties TNAU Rice TRY 3 and I. W. 

Ponni 
 

Treatments 

Germination (%) 

Treatment mean 
TNAU Rice TRY 3 (V1) I.W. Ponni (V2) 

Soaking duration (D) 

12h 18h Mean 12h 18h Mean 

To 84 (66.52) 84 (66.52) 84 (66.52) 84 (66.52) 84 (66.52) 84 (66.52) 84 (66.52) 

T1 86 (68.25) 88 (70.30) 87 (69.46) 85 (67.62) 87 (69.46) 86 (70.30) 87 (69.46) 

T2 88 (69.36) 88 (69.43) 88 (69.44) 86 (68.11) 88 (69.76) 87 (69.46) 88 (69.76) 

T3 89 (70.88) 90 (71.78) 90 (71.34) 89 (70.19) 90 (78.15) 89 (70.67) 90 (78.15) 

T4 86 (68.15) 87 (68.93) 87 (68.55) 86 (67.88) 87 (68.48) 87 (68.18) 87 (68.48) 

T5 90 (71.15) 92 (73.40) 91 (72.28) 88 (69.86) 89 (70.32) 88 (70.09) 90 (71.15) 

T6 89 (70.32) 91 (72.77) 90 (71.55) 87 (68.98) 90 (71.15 89 (70.32) 90 (71.15) 

T7 92 (73.57) 93 (75.25) 93 (74.41) 89 (70.90) 91 (72.67) 90 (71.78) 92 (73.57) 

T8 85 (67.62) 87 (69.46) 86 (70.30) 86 (68.25) 88 (70.30) 87 (69.46) 87 (69.46) 

T9 89 (70.88) 90 (71.78) 90 (71.34) 86 (67.69) 89 (70.27) 87 (68.98) 89 (70.32) 

T10 89 (70.88) 89 (70.32) 89 (70.32) 87 (68.98) 90 (71.15 89 (70.32) 89 (70.32) 

T11 90 (71.78) 95 (76.58) 93 (74.19) 91 (72.50) 90 (72.04) 90 (72.27) 92 (73.57) 

T12 86 (68.15) 87 (68.93) 87 (68.55) 86 (67.88) 87 (68.48) 87 (68.18) 87 (69.46) 

T13 85 (67.40) 90 (72.04) 88 (69.73) 86 (67.69) 89 (70.27) 87 (68.98) 88 (69.73) 

T14 86 (68.15) 87 (68.93) 87 (68.55) 86 (67.88) 87 (68.48) 87 (68.18) 87 (69.46) 

T15 90 (72.04) 94 (76.21) 92 (74.13) 89 (70.82) 90 (71.79) 89 (71.30) 91 (72.83) 

T16 89 (70.72) 90 (71.78) 90 (71.26) 87 (68.93) 91 (72.83) 89 (70.88) 90 (71.15) 

T17 90 (70.52) 95 (77.43) 93 (74.61) 90 (71.22) 92 (73.84) 91 (72.53) 92 (73.57) 

T18 89 (70.32) 87 (68.93) 88 (69.63) 85 (67.45) 85 (67.27) 85 (67.36) 87 (69.46) 

T19 89 (70.82) 89 (70.59) 89 (70.71) 88 (69.86) 89 (70.32) 88 (70.09) 89 (70.32) 

Mean 88 (69.36) 90 (70.52) 89 (70.71) 88 (69.36) 89 (70.71) 88 (69.63) 89 (70.32) 

Soaking duration 12 h 18 h  

Mean 88 (69.63) 90 (71.79)  

(Figures in parentheses indicate arcsine values) 

 
 T D V T x D DxV TxV T x D x V 

SEd 1.13 0.358 0.358 1.60 0.50 1.60 2.27 

CD (P=0.05) 2.23 0.706 0.706 NS NS NS NS 

 
Table 2: Effect of seed priming treatments and soaking durations on speed of germination in rice varieties TNAU Rice TRY 3 and I. W. Ponni 

 

Treatments 

Speed of germination 

Treatment mean 
TNAU Rice TRY 3 (V1) I. W. Ponni (V2) 

Soaking duration (D) 

12h 18h Mean 12h 18h Mean 

To 6.1 7.2 6.7 6.0 7.2 6.6 6.7 

T1 6.6 7.6 7.1 6.4 7.2 6.8 7.0 

T2 6.5 7.6 7.1 6.6 7.6 7.1 7.1 

T3 7.2 8.0 7.6 7.2 8.0 7.6 7.6 

T4 6.7 7.8 7.3 6.8 7.8 7.3 7.3 

T5 7.6 8.4 8.0 7.2 8.0 7.6 7.8 

T6 7.9 9.0 8.5 7.9 8.9 8.4 8.5 

T7 8.4 9.2 8.8 7.8 9.0 8.4 8.6 

T8 6.6 7.6 7.1 6.1 7.2 6.7 6.9 

T9 7.6 8.4 8.0 7.0 7.8 7.4 7.7 
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T10 7.7 8.7 8.2 7.5 8.6 8.1 8.2 

T11 8.1 8.9 8.5 7.6 9.2 8.4 8.5 

T12 6.5 7.5 7.0 6.1 7.2 6.7 6.9 

T13 7.2 8.1 7.7 6.7 7.6 7.1 7.4 

T14 6.7 7.8 7.3 6.8 7.8 7.3 7.3 

T15 7.8 8.3 8.1 7.4 8.3 7.8 8.0 

T16 8.2 9.2 8.7 7.7 8.8 8.3 8.5 

T17 8.6 9.4 9.0 8.6 9.4 9.0 9.0 

T18 7.1 8.1 7.6 6.8 7.9 7.4 7.5 

T19 7.4 8.3 7.8 7.4 8.3 7.8 7.8 

Mean 7.2 8.2 7.8 7.1 8.0 8.0 7.7 

 
Soaking duration 12 h 18 h 

Mean 7.2 8.1 

 
 T D V T x D DxV TxV T x D x V 

SEd 0.13 0.04 0.04 0.19 0.06 0.19 0.27 

CD (P=0.05) 0.27 0.08 0.08 NS NS 0.38 NS 

 
Table 3: Effect of seed priming treatments and soaking durations on root length (cm) in rice varieties TNAU Rice TRY 3 and I. W. Ponni 

 

Treatments 

Root length (cm) 

Treatment mean TNAU Rice TRY 3 (V1) I. W. Ponni (V2) 

Soaking duration (D) 

12h 18h Mean 12h 18h Mean  

To 18.5 18.3 18.2 17.9 17.6 17.7 18.0 

T1 18.0 18.8 18.4 18.0 17.9 17.9 18.2 

T2 18.1 18.8 18.5 18.1 17.9 17.9 18.2 

T3 18.2 19.7 18.9 18.4 18.1 18.2 18.6 

T4 18.2 18.9 18.6 18.4 18.1 18.2 18.4 

T5 18.6 19.8 19.2 18.3 18.5 18.4 18.8 

T6 18.5 19.2 18.8 18.4 18.4 18.4 18.6 

T7 18.6 20.4 19.5 18.6 18.6 18.6 19.1 

T8 18.4 18.6 18.5 18.0 18.3 18.2 18.4 

T9 18.5 19.7 19.1 18.1 18.4 18.2 18.7 

T10 18.5 18.9 18.7 18.1 18.5 18.3 18.5 

T11 18.7 20.1 19.4 18.5 18.5 18.5 19.0 

T12 18.3 18.4 18.4 18.1 18.0 18.1 18.3 

T13 18.5 19.6 19.0 18.1 18.4 18.2 18.6 

T14 18.5 18.9 18.7 18.1 18.5 18.3 18.5 

T15 18.5 20.3 19.3 18.1 18.8 18.4 18.9 

T16 18.5 19.3 18.9 18.4 18.7 18.5 18.7 

T17 18.7 20.4 19.5 18.7 19.2 19.0 19.3 

T18 18.1 18.4 18.2 18.0 18.2 18.1 18.2 

T19 18.4 18.5 18.4 18.1 18.0 18.0 18.2 

Mean 18.4 19.2 18.8 18.2 18.4 18.3 18.5 

Soaking duration 12 h 18 h  

Mean 18.3 18.8  

 
 T D V T x D DxV TxV T x D x V 

SEd 0.15 0.04 0.05 0.21 0.06 0.21 0.30 

CD (P=0.05) 0.29 0.09 0.09 0.42 0.13 0.41 0.59 

 
Table 4: Effect of seed priming treatments and soaking durations on shoot length (cm) in rice varieties TNAU Rice TRY 3 and I. W. Ponni 

 

Treatments 

Shoot length (cm) 

Treatment mean 
TNAU Rice TRY 3 (V1) I. W. Ponni (V2) 

Soaking duration (D) 

12h 18h Mean 12h 18h Mean 

To 12.1 12.5 12.3 12.3 12.0 12.1 12.2 

T1 12.5 13.3 12.9 12.1 12.8 12.5 12.7 

T2 12.3 13.6 13.0 12.4 12.8 12.6 12.8 

T3 13.0 14.2 13.6 12.7 13.4 13.1 13.4 

T4 13.0 13.8 13.4 12.8 13.3 13.0 13.2 

T5 13.4 14.1 13.8 13.4 13.7 13.5 13.7 

T6 13.4 13.9 13.7 13.0 13.6 13.3 13.5 

T7 14.0 14.3 14.2 13.2 14.1 13.7 14.0 

T8 12.7 13.3 13.0 12.7 13.1 12.9 13.0 

T9 13.4 14.1 13.7 13.2 13.6 13.4 13.6 
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T10 13.1 14.0 13.6 12.9 13.4 13.2 13.4 

T11 13.5 14.5 14.0 13.4 13.8 13.6 13.8 

T12 13.1 14.0 13.6 12.7 13.1 12.9 13.3 

T13 13.0 14.4 13.7 13.0 13.8 13.4 13.6 

T14 13.3 13.8 13.5 12.8 13.5 13.1 13.3 

T15 13.6 14.2 13.9 13.3 13.8 13.5 13.7 

T16 13.5 14.2 13.8 13.1 13.7 13.4 13.6 

T17 14.0 14.8 14.4 13.5 14.0 13.8 14.1 

T18 12.3 13.0 12.6 12.2 12.5 12.4 12.5 

T19 12.9 13.5 13.2 12.4 13.3 12.9 13.1 

Mean 13.1 13.9 13.5 12.9 13.4 13.1 13.3 

Soaking duration 12 h 18 h  

Mean 13.0 13.7  

 
 T D V T x D D x V T x V T x D x V 

SEd 0.20 0.06 0.06 0.30 0.09 0.28 0.41 

CD (P=0.05) 0.40 0.13 0.13 0.57 NS NS NS 

 
Table 5: Effect of seed priming treatments and soaking duration son drymatter production (g seedlings-10) in rice varieties TNAU Rice TRY 3 

and I.W. Ponni 
 

Treatments 

Dry matter Production (g seedlings-10) 

Treatment mean 
TNAU Rice TRY 3 (V1) I. W. Ponni (V2) 

Soaking duration (D) 

12h 18h Mean 12h 18h Mean 

To 0.120 0.112 0.116 0.080 0.080 0.080 0.098 

T1 0.118 0.118 0.118 0.080 0.084 0.082 0.100 

T2 0.119 0.121 0.120 0.080 0.084 0.082 0.101 

T3 0.122 0.120 0.121 0.084 0.083 0.084 0.103 

T4 0.121 0.121 0.121 0.082 0.083 0.083 0.102 

T5 0.122 0.123 0.123 0.084 0.085 0.085 0.104 

T6 0.122 0.123 0.122 0.084 0.086 0.085 0.104 

T7 0.122 0.126 0.124 0.086 0.090 0.088 0.106 

T8 0.120 0.122 0.121 0.082 0.083 0.083 0.102 

T9 0.121 0.122 0.122 0.084 0.085 0.085 0.104 

T10 0.122 0.123 0.122 0.083 0.084 0.084 0.103 

T11 0.122 0.123 0.123 0.088 0.084 0.086 0.105 

T12 0.120 0.120 0.120 0.084 0.084 0.084 0.102 

T13 0.120 0.121 0.121 0.084 0.084 0.084 0.103 

T14 0.121 0.123 0.122 0.083 0.084 0.084 0.103 

T15 0.123 0.124 0.123 0.083 0.087 0.085 0.104 

T16 0.128 0.123 0.125 0.087 0.093 0.090 0.108 

T17 0.124 0.125 0.125 0.095 0.084 0.090 0.108 

T18 0.121 0.121 0.121 0.083 0.084 0.084 0.103 

T19 0.120 0.120 0.120 0.084 0.085 0.085 0.103 

Mean 0.121 0.122 0.122 0.084 0.085 0.085 0.103 

Soaking duration 12 h 18 h  

Mean 0.103 0.104  

 
 T D V T x D D x V T x V T x D x V 

SEd 0.001 0.0004 0.0004 0.02 0.0006 0.002 0.003 

CD (P=0.05) 0.002 0.0009 0.0008 NS NS NS NS 

 
Table 6: Effect of seed priming treatments and soaking durations on vigour index in rice varieties TNAU Rice TRY 3 and I.W. Ponni 

 

Treatments 

Vigour index 

Treatment Mean 
TNAU Rice TRY 3(V1) I. W. Ponni (V2) 

Soaking duration (D) 

12h 18h Mean 12h 18h Mean 

To 2587 2570 2579 2520 2520 2520 2550 

T1 2601 2793 2697 2623 2702 2663 2680 

T2 2710 2807 2759 2614 2702 2658 2709 

T3 2777 3051 2914 2795 2835 2815 2865 

T4 2683 2845 2764 2700 2732 2716 2740 

T5 2880 3064 2972 2790 2866 2828 2900 

T6 2839 3012 2926 2767 2880 2823 2875 

T7 2999 3143 3071 2830 2976 2903 2987 

T8 2643 2775 2709 2640 2763 2702 2706 

T9 2839 2988 2914 2692 2848 2770 2842 

T10 2812 2928 2870 2714 2871 2793 2832 
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T11 2898 3221 3060 2903 2907 2905 2983 

T12 2700 2819 2760 2683 2706 2695 2728 

T13 2678 3006 2842 2675 2866 2771 2807 

T14 2735 2845 2790 2700 2784 2742 2766 

T15 2889 3149 3019 2795 2934 2865 2942 

T16 2848 3015 2932 2775 2948 2862 2897 

T17 2943 3259 3101 2898 3054 2976 3039 

T18 2706 2732 2719 2575 2610 2593 2656 

T19 2786 2839 2813 2684 2786 2735 2774 

Mean 2772 2979 2861 2754 2830 2767 2814 

Soaking duration 12 h 18 h  

Mean 2765 2905  

 
 T D V T x D D x V T x V T x D x V 

SEd 46.96 14.85 14.85 66.41 21.00 66.41 93.92 

CD (P=0.05) 92.51 29.25 29.25 NS 41.40 NS NS 
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