
Sci.Int.(Lahore),28(2),1269-1273,2016 ISSN 1013-5316; CODEN: SINTE 8 1269 

March-April 

RESPONSE OF MUNGBEAN TO DIFFERENT HYDRO-PRIMING PERIODS 
AND TEMPERATURE REGIMES 

Ghulam Mustafa Laghari
1*

, Mustafa Raza Laghari
1
, 

 
Aijaz Ahmed Soomro

1
,  Shah Jahan Leghari

1
,  

Majeeduddin solangi
2
, Ashifa Soomro

3
 

1Department of Agronomy, Sindh Agriculture University Tandojam, 70060-Pakistan 
2Department of Horticulture, Sindh Agriculture University Tandojam, 70060-Pakistan 

3Department of Land and Water Management, Sindh Agriculture University Tandojam, 70060-Pakistan 

*Corresponding author’s email: leghari222@gmail.com 

 ABSTRACT: Laboratory experiment was laid out in Replicated Complete Design under laboratory condition during 2013-14 

at Seed Testing Laboratory, Department of Agronomy, Sindh Agriculture University Tandojam. The results for mangbean 

varieties showed that maximum germination (86.78%), shoot length (10.71cm), root length (5.32cm), shoot fresh weight 

(1693mg), root fresh weight (658.0 mg), shoot dry weight (54.74mg), root dry weight (7.89mg), were observed in 4 hours 

priming. Whereas, the 2 hours priming ranked second with germination (84.78%), shoot length (10. 40cm), root length (5.19 

cm), shoot fresh weight (1664mg), root fresh weight (642.6mg), shoot dry weight (52.81mg), root dry weight (7.71 mg). 

However, No priming (check) had minimum germination (68.88%), shoot length (7.53cm), root length (3.09cm), shoot fresh 

weight (1103 mg), root fresh weight (431.9mg), shoot dry weight (38.56mg), root dry weight (5.49mg)..  The data further 

indicated that the maximum germination (86.52%), shoot length (11.12cm), root length (5.60cm), shoot fresh weight (1839mg), 

root fresh weight (664.7 mg) shoot dry weight (57.88mg), root dry weight (8.20mg), were recorded in 35
o
C temperature 

regimes as compared to 25
o
C temperature regimes which  was produced germination (81.71%), shoot length (9.51cm), root 

length (4.48 cm), shoot fresh weight (1553mg), root fresh weight (591.8mg), shoot dry weight (49.09mg), root dry weight (6.89 

mg). Whereas, the lowest germination (72.21%), shoot length (8.01cm), root length (3.51cm), shoot fresh weight (1068 mg), 

root fresh weight (476.0mg), shoot dry weight (49.14mg), root dry weight (6.00mg) were observed in 15
o
C temperature 

regimes. These results are statistically significant (P<0.05) probability levels. It is concluded that seed priming period 4 hours 

proved better for seed germination and early growth traits of mungbean. At 35
o
C temperature regime early growth and yield of 

mungbean was determined.  
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INTRODUCTION 
Green mung bean is very important annually leguminous 
crop. Its seed contains about 22 to 25% of protein and thus it 
becomes a good source in term of vegetable protein for 
peoples [1]. This crop is cultivated in many areas of Pakistan, 
but maximum crop yield cannot be obtained in the country. It 
is due to weak crop growth and establishment which is a big 
problem in mung bean cultivation [2; 3]. And high yield is 
associated with early vigorous growth and development [4]. 
Unfavorable conditions of environment are the major cause 
of poor stand of crop that is responsible for low crop yield in 
one of many ways. Good germination insures better 
establishment of crop and it is a big sign for maximum crop 
yield. For that seed treatment are necessary before sowing. in 
the field conditions, primed seeds resulted earlier germination 
[5]. It has potential to enhance crop by increasing yield and 
its quality [6]. Seed priming restored deteriorated seeder parts 
and quickened germination because of speedier developing 
life [7]. Seed priming is a controlled hydration method in 
which seeds are soaked in water or low osmotic potential 
solution for a point where germination related metabolic 
exercises start in the seeds, however radical development 
does not happen [8]. Diverse priming treatments joined with 
various substances, for example, San & KNO3 enhanced 
seeds by the incitement of germination and impervious to 
stress [9]. During seed priming, it was found effective for 
legumes that is, yields of legume harvest were increased 
impressively by priming seeds before sowing [10; 11; 6]. 
Moreover to better establishment, primed crops were grown 
extra vigorously, earlier flowered and provided maximum 
growth constituents [8; 15]. Levels of preparing media are not 
suitable for seedling development and foundation in mung 
bean. Further studies are required for option treatments, 
advancements of temperatures and substrates, etc and/or 

consolidating of distinctive seed priming methods [12] In 
view of above facts the study was started to study impact of 
priming periods on mungbean seedling growth and evaluate 
the response of mungbean seedling growth to temperatures 
regimes. 
 
MATERIAL AND METHOD  
Laboratory experiment was laid out in Replicated Complete 
Design under Laboratory condition during 2013-14 at Seed 
Testing Laboratory Department of Agronomy, Sindh 
Agriculture University Tandojam,. mungbean variety C-23 
healthy seeds was used in the experiment. Mungbean variety 
was C-23, twenty (20) seeds were soaked in distilled water 
and canal water for 2 and 4hours and was kept in Petri dishes, 
than kept these seed into incubator under different 
temperature regimes. In this study factor A mentioned as  
three hydro-priming periods viz. control (no priming), 2 
hours  seed soaked in distilled water and 4 hours soaked in 
canal water and factor B showed  three temperature regimes 
as 15 

0
C, 25 

0
C and 35 

0
C. Observations recorded viz. Seed 

germination%, Soot length (cm), Root length (cm), Shoot 
fresh weight (g), Root fresh weight (g), Shoot dry weight (g) 
and Root dry weight (g). Data analysis data were statistically 
analyzed through MSTAT-C computer software. The LSD value 
for mean comparison was calculated only if the general 
treatment F test was significant at a probability of ≤ 0.05 [13]. 
 
RESULT AND DISCUSSION  
The results showed that maximum mean seed germination% 
(86.78) was recorded at Hydro-priming period 4 hours, 
whereas the lower seed germination % (68.88) no priming. In 
case of temperatures the higher seed germination% (86.52) 
was found at 35 

0
C and the lower seed germination % (72.21) 

was observed at lower temperature regime 15 
0
C, 
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respectively. The interaction results showed that the higher 
seed germination % (93.73) was recorded at 4 hours Hydro- 
priming period x 35 

0
C temperature regime where as the 

lower interaction value (60.45) was observed at no priming or 
check x 15 

0
C, respectively. The primed seeds revealed 

earlier germination in conditions of field [5].The results 
showed that maximum mean shoot length cm (10.71) was 
recorded at Hydro-priming period 4 hours, whereas, the lower 
(7.536) found at no priming or check. In case of temperatures 
the higher shoot length cm (11.12) was recorded at 35 

0
C and 

the lower shoot length cm (8.012) was observed at lower 
temperature regime 15 

0
C, respectively. The interaction 

results for shoot length (cm) showed non- significant 
response to hydro-priming periods x temperature regimes. 
During seed priming found effective for legumes that is, 
yields of legume crops were increased considerably by 
priming seeds before sowing [10; 11; 6]. 
The maximum mean root length cm (5.324) was recorded at 
Hydro-priming period 4 hours where as, the lower (3.093) 
found at no priming or check. In case of temperatures the 
maximum root length cm (5.602) was recorded at 35 

0
C and 

the lower shoot length cm (3.518) was observed at lower 
temperature regime 15 

0
C, respectively. The interaction 

results for root length (cm) showed non- significant response 
to hydro-priming periods x temperature regimes. Results 
revealed that maximum means shoot fresh weight mg (1693) 
was recorded at Hydro-priming period 4 hours where as, the 
lower shoot fresh weight mg (1103) was found at no priming 
or check. In case of temperatures the higher shoot fresh 
weight mg (1839) was found at 35 

0
C and the lower shoot 

fresh weight mg (1068) was observed at lower temperature 
regime 15 

0
C. The interaction results showed that the higher 

shoot fresh weight mg (2057) was recorded at 4 hours Hydro- 
priming period x 35 

0
C temperature regime where as the 

lower interaction value (752.0) was observed at no priming or 
check x 15 

0
C, respectively.   

Results revealed that maximum mean root fresh weight mg 
(658.0) was recorded at Hydro-priming period 4 hours, where 
as, the lower root fresh weight mg (431.9) was found at no 
priming or check. In case of temperatures the higher root 
fresh weight mg (664.7) was recorded at 35 

0
C and the lower 

shoot fresh weight mg (476.0) was observed at lower 
temperature regime 15 

0
C. The interaction results for root 

fresh weight (mg) showed non- significant response to hydro-
priming periods x temperature regimes.  The results showed 

that maximum mean shoot dry weight mg (54.74) was 
recorded at Hydro-priming period 4 hours, whereas the lower 
shoot dry weight mg (38.56) found at no priming or check. In 
case of temperatures the higher shoot dry weight mg (57.88) 
was found at 35 

0
C and the lower shoot dry weight mg 

(39.14) was observed at lower temperature regime 15 
0
C, 

respectively. The interaction results showed that higher shoot 
dry weight mg (63.63) was recorded at 4 hours Hydro- 
priming period x 35 

0
C temperature regime where as the 

lower interaction value (30.27) was observed at no priming or 
check x 15 

0
C temperature regime, respectively. Priming can 

increase the germination and growth of seedling under 
stressed conditions in oilseeds such as soyban seeds [14]. On 
the other hand the results displayed that maximum mean root 
dry weight mg (7.898) was observed at Hydro-priming period 
4 hours, where as the lower root dry weight mg (5.496) found 
at no priming or check. In case of temperatures the higher 
root dry weight mg (8.203) was found at 35 

0
C and the lower 

root dry weight mg (6.007) was observed at lower 
temperature regime 15 

0
C, respectively. The interaction 

results showed that higher root dry weight mg (8.940) was 
recorded at 4 hours Hydro- priming period x 35 

0
C 

temperature regime where as the lower interaction value 
(3.677) was observed at no priming or check x 15 

0
C 

temperature regime, respectively. Higher levels of priming 
media are not suitable for seedling growth and establishment 
in mung bean. Further studies are required for alternative 
treatments, optimizations of temperatures, substrates, etc., 
and/or combining of different seed priming techniques [12]. 
Seed germination (%) 
The result for germination % has affected by temperature 
regimes, Hydro-priming periods showed highly significant 
whereas their interaction was significant for germination % 
(Table-1). The maximum mean seed germination% (86.78) 
was recorded at Hydro-priming period 4 hours, whereas the 
lower seed germination % (68.88) no priming. In case of 
temperatures the higher seed germination% (86.52) was 
found at 35 

0
C and the lower seed germination % (72.21) was 

observed at lower temperature regime 15 
0
C, respectively. 

The interaction results showed that the higher seed 
germination % (93.73) was recorded at 4 hours Hydro- 
priming period x 35 

0
C temperature regime where as the 

lower interaction value (60.45) was observed at no priming or 
check x 15 

0
C, respectively.  

 
 

Table 1: Effect of temperature regimes and priming periods on seed germination % of mungbean 

Hydro-priming periods                 Temperature regimes  Mean for hydro- 

priming 

15 0C 25 0C 35 0C 

No priming (check) 60.45      g 69.70   f 76.48   e 68.88    C 

2 hours priming 77.68     de 87.32    c 89.34   b 84.78   B 

4 hours priming 78.49     d 88.11   bc 93.73  a 86.78  A 

Mean for temperature regimes  72.21    C 81.71   B 86.52  A  

 
 Temperature 

 Regimes 

Priming periods Priming periods x temperature regimes 

SE 0.3302      0.3302      0.5718      

LSD 5% 0.9809     0.9809     1.699      
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Shoot length (cm) 
 Shoot length (cm) has affected by temperature regimes, 
Hydro-priming periods showed highly significant, whereas 
their interaction was significant for shoot length (cm) (table-
2). The maximum mean shoot length cm (10.71) was 
recorded at Hydro-priming period 4 hours whereas the lower 

(7.536) found at no priming or check. In case of temperatures 
the higher shoot length cm (11.12) was recorded at 35 

0
C and 

the lower shoot length cm (8.012) was observed at lower 
temperature regime 15 

0
C, respectively. The interaction 

results for shoot length (cm) showed non- significant 
response to hydro-priming periods x temperature regimes.  

  

Table 2: Effect of temperature regimes and priming periods on shoot length (cm) of mungbean 

Hydro-priming periods                 Temperature regimes  Mean for hydro- 

priming 

15 0C 25 0C 35 0C 

No priming (check) 6.117      7.847     8.643     7.536   B 

2 hours priming 8.887    10.29    12.02   10.40  A 

4 hours priming 9.033    10.41    12.69   10.71  A 

Mean for temperature regimes  8.012    C 9.513   B 11.12  A  

 

 Temperature 

 Regimes 

Priming periods Priming periods x temperature regimes 

SE 0.2817      0.2817      0.5718      

LSD 5% 0.8369     0.8369     ---- 

Root length (cm) 
Root length (cm) has affected by temperature regimes, 
Hydro-priming periods showed highly significant, where as 
their interaction was significant for root length (cm) (Table-
3). The maximum mean root length cm (5.324) was recorded 
at Hydro-priming period 4 hours where as the lower (3.093) 
found at no  

priming or check. In case of temperatures the maximum root 
length cm (5.602) was recorded at 35 

0
C and the lower shoot 

length cm (3.518) was observed at lower temperature regime 
15 

0
C, respectively. The interaction results for root length 

(cm) showed non- significant response to hydro-priming 
periods x temperature regimes. 

 

Table 3: Effect of temperature regimes and priming periods on of root length (cm) mungbean 

Hydro-priming periods                 Temperature regimes  Mean for hydro- 

priming 

15 0C 25 0C 35 0C 

No priming (check) 2.060         3.033        4.187       3.093    C 

2 hours priming 4.200       5.120      6.250    5.190   B 

4 hours priming 4.293       5.310     6.370   5.324  A 

Mean for temperature regimes  3.518    C 4.488   B 5.602  A  

 

 Temperature 

 Regimes 

Priming periods Priming periods x temperature regimes 

SE 0.02108     0.02108     0.03651     

LSD 5% 0.06264    0.06264    ----    

 
Shoot fresh weight (mg) 
Shoot fresh weight (mg) has affected by temperature regimes, 
Hydro-priming periods showed highly significant, whereas 
their interaction was significant for shoot fresh weight (mg) 
(Table-4). Results revealed that maximum mean shoot fresh 
weight mg (1693) was recorded at Hydro-priming period 4 
hours, whereas the lower shoot fresh weight mg (1103) was 
found at no priming or check. In case of temperatures the 

higher shoot fresh weight mg (1839) was found at 35 
0
C and 

the lower shoot fresh weight mg (1068) was observed at 
lower temperature regime 15 

0
C. The interaction results 

showed that the higher shoot fresh weight mg (2057) was 
recorded at 4 hours Hydro- priming period x 35 

0
C 

temperature regime where as the lower interaction value 
(752.0) was observed at no priming or check x 15 

0
C, 

respectively.  

 
Table 4: Effect of temperature regimes and priming periods on shoot fresh weight (mg) of mungbean 

Hydro-priming periods                 Temperature regimes  Mean for hydro- 

priming 

15 0C 25 0C 35 0C 

No priming (check) 752.0      e 1116    d 1441    c 1103   B 

2 hours priming 1218     d 1756   b 2018  a 1664  A 

4 hours priming 1233     d 1787   b 2057  a 1693  A 

Mean for temperature regimes  1068    C 1553   B 1839  A  
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 Temperature 

 Regimes 

Priming periods Priming periods x temperature regimes 

SE 30.27       30.27       52.44       

LSD 5% 89.95      89.95      155.8      

 
Root fresh weight (mg) 
The result for root fresh weight (mg) has affected by 
temperature regimes, Hydro-priming periods showed highly 
significant where as their interaction was non-significant for 
root fresh weight (mg) presented in (Table-5). Results 
displayed that maximum mean root fresh weight mg (658.0) 
was recorded at Hydro-priming period 4 hours where as the 
lower root fresh weight mg (431.9) was found at no priming 

or check. In case of temperatures the higher root fresh weight 
mg (664.7) was recorded at 35 

0
C and the lower shoot fresh 

weight mg (476.0) was observed at lower temperature regime 
15 

0
C. The interaction results for root fresh weight (mg) 

showed non- significant response to hydro-priming periods x 
temperature regimes.  
 

 

Table 5: Effect of temperature regimes and priming periods on root fresh weight (mg) of mungbean 

Hydro-priming periods                 Temperature regimes  Mean for hydro- 

priming 

15 0C 25 0C 35 0C 

No priming (check) 323.1     446.3    526.4   431.9   B 

2 hours priming 545.4     657.7    724.9   642.6  A 

4 hours priming 559.6     671.6    742.8   658.0  A 

Mean for temperature regimes  476.0    C 591.8   B 664.7  A  

 

 Temperature 

 Regimes 

Priming periods Priming periods x temperature regimes 

SE 7.190       7.190       12.45       

LSD 5% 21.36      21.36      -----      

 
Shoot dry weight (mg) 
 Shoot dry weight (mg) has affected by temperature regimes, 
Hydro-priming periods showed highly significant where as 
their interaction was significant for shoot dry weight (mg) 
(Table-6). The maximum mean shoot dry weight mg (54.74) 
was recorded at Hydro-priming period 4 hours where as the 
lower shoot dry weight mg (38.56) found at no priming or 
check. In case of temperatures the higher shoot dry weight 

mg (57.88) was found at 35 
0
C and the lower shoot dry 

weight mg (39.14) was observed at lower temperature regime 
15 

0
C, respectively. The interaction results showed that 

higher shoot dry weight mg (63.63) was recorded at 4 hours 
Hydro- priming period x 35 

0
C temperature regime where as 

the lower interaction value (30.27) was observed at no 
priming or check x 15 

0
C temperature regime, respectively.    

 

 
Table 6: Effect of temperature regimes and priming periods on shoot dry weight (mg) of mungbean 

Hydro-priming periods                 Temperature regimes  Mean for hydro- 

priming 

15 0C 25 0C 35 0C 

No priming (check) 30.27       f 37.43      e 47.97 c 38.56    C 

2 hours priming 41.81     d 54.60   b 62.03  a 52.81   B 

4 hours priming 45.35    c 55.24   b 63.63  a 54.74  A 

Mean for temperature regimes  39.14    C 49.09   B 57.88  A  

 

 Temperature 

 Regimes 

Priming periods Priming periods x temperature regimes 

SE 0.5945      0.5945      1.030       

LSD 5% 1.766      1.766      3.059      

 
Root dry weight (mg) 

Root dry weight (mg) has affected by temperature 
regimes, Hydro-priming periods showed highly significant 
where as their interaction was significant for root dry weight 
(mg) (Table-7). The maximum mean root dry weight mg 
(7.898) was observed at Hydro-priming period 4 hours where 

as the lower root dry weight mg (5.496) found at no priming 
or check. In case of temperatures the higher root dry weight 
mg (8.203) was found at 35 

0
C and the lower root dry weight 

mg (6.007) was observed at lower temperature regime 15 
0
C, 

respectively. The interaction results showed that higher root 
dry weight mg (8.940) was recorded at 4 hours Hydro- 
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priming period x 35 
0
C temperature regime where as the 

lower interaction value (3.677) was observed at no priming or 
check x 15 

0
C temperature regime, respectively.   

 
 

Table 7: Effect of temperature regimes and priming periods on root dry weight (mg) of mungbean 

Hydro-priming periods Temperature regimes Mean for hydro- 

priming 

15 0C 25 0C 35 0C 

No priming (check) 3.677        g 5.863       f 6.947      e 5.496    C 

2 hours priming 7.077      e 7.347     d 8.723   b 7.716   B 

4 hours priming 7.267     d 7.487    c 8.940  a 7.898  A 

Mean for temperature regimes 6.007    C 6.899   B 8.203  A  

 

 Temperature 

Regimes 

Priming periods Priming periods x temperature regimes 

SE 0.02582 0.02582 0.04472 

LSD 5% 0.07671 0.07671 0.1329 

 
 

CONCLUSION 
It is concluded that seed priming period 4 hours 

proved better for seed germination and early growth traits of 
mungbean. At 35

o
C temperature regime early growth and 

yield of munbean was recorded. The results for mungbean 
varieties showed that maximum germination (86.78%), shoot 
length (10.71cm), root length (5.32cm), shoot freshy weight 
(1693mg), root fresh weight (658.0 mg), shoot dry weight 
(54.74mg), root dry weight (7.89mg), were observed in 4 
hours priming compare to 2 hours priming and no priming 
(check) had produced minimum values in term of 
germination, shoot length , root length, shoot fresh weight , 
root fresh weight , shoot dry weight and root dry weight . The 
results are statistically significant. . The data further indicated 
that the maximum germination (86.52%), shoot length 
(11.12cm), root length (5.60cm), shoot fresh weight 
(1839mg), root fresh weight (664.7 mg) shoot dry weight 
(57.88mg), root dry weight (8.20mg), were recorded at 35

o
C 

temperature regimes as compared to 25
o
C temperature 

regimes 
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