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Hot Water Treatment of Mungbean Seeds: Effects on 

Seed-borne Macrophomina phaseolina and on Germination 
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Abstract : Hot water matmentwas done in mungbean seeds in order to control seed-borne AImphominaphaseolina. 

Total seven different temperatures viz. 5o0c, 52'~, 54'~, 56'~, 58'C, 6 0 ' ~  and 6 2 ' ~  and three durations viz. 10,15, and 

20 minutes for each temperature treatment were employed. Among them, the suitable temperature and duration for best 

germination and complete eradication of M phmeolina found to be 5 4 ' ~  for 20 minutes, 5 6 ' ~  for 10,15, and 20 minutes; 

and 5 8 ' ~  for 10 and 15 minutes. After 5 8 ' ~  for 15 minutes duration, the germination was sharply decreased with the 

increasing of temperature and period although the infection did not appear any longer. However, for convenience, the 

recommended tempemtue and period for hot water treatment in order to control seed-borne M phmeolina can be 5 6 ' ~  to 

5 8 ' ~  for 10 to 15 minutes. 

91 1 A' 
n R A U I  : n n n i r r i i ~ u i a ~ a ~ u a ~ ~ s i ' f u i i r ' ~ u ~ ~ ~ f i i o ' a ~ ' ~ ~ ~ s i  Macrophomina phaseolina i i l~ul6ui~1uia 

u 
laul4qtuwgiirhlouhqwua 7 rriiu l l u i  soOc, 52 O c ,  54 Oc, 56 Oc, 58 O c ,  60 O c  itni 62 OC 

unrui~uddunrnuiu lo, 1s 11o: 20 uiii nuiiQtucrSd~wln;nuu~~iifou'funisfi1~mtdosi~#oti~~nuU~d 
K ~ m : h d u a ~ i u ~ s n u o ~ ~ u i m ' f H ' ~ ~ ~ u u ~ n  liti $ g w ~ ~ i i  54 O c  ulu 20 u13 qwvgii 56 O c  u2u lo, 15 un: 20 

ui?i tmrdQaapS 58 O c  uiu lo no: 1s uiii m r ~ w w g ~ d ~ ~ n i i  58 O c  uiunii 1s uiil wuiinhiuimfiiia 

"nin3miia!i ner:m~varrnn~i m1~ncr1n'trl'iclJ9nriiIw a.1i7a.s a.i"ro~lwri sozoo 
Uninir ihcr~r  neramumrcrinai u w i ~ n l n ~ ~ ' i w I w r i  a.ri7a.s ~.iru.s~wrj 50200 
11 

Department of Agronomy, Chiang Mai University, Chiang Mai 50200, Thailand. 
U 

Department of Plant Pathology, Chiang Mai University,Chiang Mai 50200, Thailand. 



dl 
~n~e~nl'l?#il~o~do~~o'Il Macrophomina phaseolina 

tb * 
u~=na~u~onwe.twdmrr'ugna~wua 

Index words : '65nI~dRiaIiu1, seed borne disease, Mungbean 

Introduction Materials and Methods 

ThemotheraPy is one of the most common Seed sample: 
methods of physical seed treatment for controlling Seed sample of mungbean variety named 
certain plant diseases. Hot water treatment has as Chai Nat 60 was obtained from Chai Nat Field 

amtvariOus~ahgenic mim~anism -t nad infection ofM Phaseolina rnOTding 
some kinds of fhgi.  It is not only most effective 

to bloaer 
against superficial organisms but also has preventive 

properties and can reduce the incidence of internal Seed treatment: 
pathogens (Maude, 1996). It represents an Hot water treatment was carried out in a 
interesting means for controlling plant diseases water bath controlled by thermostat (model: 
because it is simple in principle, easy to use and not Memmert). Seven different temperatures viz. 50°C, 
expensive. Moreover, it is eco-friendly because of 520c, 540c, 560C, 580c, 600c and 620C including 
absence of chemical residue. three durations viz. 10,15, and 20 minutes for each 

temperature treatment were employed. At first, the 
So far' no attempt been made to seeds were soakedin sterilized water for 10 minutes. 

the seed-borne infection caused by M. phaseolina in Then 400 soaked seeds were wrapped in a thin and - - 
mungbean seeds hot water treatment' A soft cloth following dipping in the water of water 
vqfewment literatures are availabletoconl bath at the required temperatures for various 
M. phaseoZina in other like cowpea. Sinha durations. Before dipping the seed in water bath, 
and Khare (1977) found most effective control of the desired temperature was adjusted. ne conml 
M. phaseolina in cowpea seeds by hot water treatment was maintained with soaking the seeds in 
treatment at 4 6 ' ~  for 20 minutes. Therefore, the normal water but without eeatment in hot water. 
present study was undertaken to explore the suitable After treating in required duration, the seeds were 
temperam andchration ofbot water for mungbean immedjafely immersed in cold water for 15 minutes, 
which is lethal only to the seed-borne M. phaseolina 

but not on the germination. 



Evaluation of hot water treated seed by blotter 

method: 

All the seeds were placed in sterilized 

petriplate contained 3-layered moist Whatman No. 1 

blotter paper. In each petriplate, 10 seeds were 

placed All the petriplates with seeds were incubated 

under 12 hours alternating light and darkness. After 

7 days, the seeds were examined under stereo- 

binocular microscope for observing the infection of 

M. phaseolina including germination percentage. 

The data were recorded on the basis of 4 replications 

in each treatment while 10 petriplate i.e. 100 seeds 

were considered as one replication. 

Plantation of hot water treated seed in i n -vh  

phaseolina by blotter method). Two hundred treated 

seeds with equal number of untreated seeds (but 

soaked with normal water for 20 minutes) for each 

category were planted in plastic pots filled with 

sterilized soil (size 16cm x 12cm) maintaining four 

replications using 25 seeds per pot. The pots were 

placed in the glass house and watering was done as 

usual. The germination and disease incidence was 

recorded until three weeks. 

Results 

Evaluation of hot water treated mungbean seed 

by blotter method: 

Results from hot water treatment are 
condition: 

presented as line graph in Figure 1. The most 
The hot water treated seeds were evaluated 

effective temperature and duration for complete 
in plastic pots filled with sterilized soil. The seeds 

reduction of M. phaseolina infection in mungbean 
were treated with effective temperature and 

durations found in blotter method. The seeds were seed were found to be 5 4 ' ~  for 20 minutes and 

treated by hot water at 5 6 ' ~  for 20 minutes (which above. Below this temperature and duration, i.e. 

was found to be effective for controlling M. 50°c for 10915 and 20 minutes; 5 2 ' ~  for 10915 and 

Hot water treatment in mungbean seeds. 

-m- Gemination 

40 

Tenperatwe and duration 

Figure 1 Effect of hot water treatment in different temperatures and durations for controlling 

seed borne Macrophominaphaseolina in mungbean seed. 
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20 minutes; 5 4 ' ~  for 10 and 15 minutes could not 

able to eliminate M. phaseolina completely although 

5 2 ' ~  for 20 minutes, 5 4 ' ~  for 10 and 15 minutes 

were declined M. phaseolina partially (Figure 1). 

Plantation of hot water treated seed in pot: 

Hot water treatment significantly reduced 

the diseased development and increased germination 

compared to untreated control (Table I). In hot 

water treated seeds, 36.23 percent germination was 

increased compared to untreated control treatment. 

Moreover, the treated seeds produced uniform and 

more vigorous seedlings (Figure 2). In the hot water 

treated seeds only 3.0 percent infection was appeared 

which was decreased by 90.62 percent in comparison 

to control treatment. Finally, the healthy seedling 

production was increased by 37.3 1 percent compared 

to control. 

Discussion 

Fromthe present investigation, it is unveiled 

that for mungbean seed treatment so as to eradication 

of M. phaseolina infection as well as escalating of 

germination through hot water treatment is 

obviously effective. The most impressive 

temperature and duration, which was lethal to 

M. phaseolina and enhanced the maximum 

germination was found to be 5 4 ' ~  for 20 minutes, 

5 6 ' ~  for 10,15 and 20 minutes, and 5 8 ' ~  for 10 and 

15 minutes. However, for convenience, the 

nxmmmended temperature, and period for hot water 

treatment can be 5 6 ' ~  to 5 8 ' ~  for 10 to 15 minutes. 

From the upshot of the present 

investigation, it is revealed that the hot water 

treatment in mungbean seed can not only eliminate 

the M. phaseolina infection but also able to improve 

the germination ability. Virtually when M. 

phaseolina infects the seed, the seed experiences 

germination reduction. Due to this reason, because 

of hot water treatment, the germination was 

increasing along with M. phaseolina infection 

reduction. In addition, when the hot water treated 

seeds planted in the pot, the seedlings were observed 

as more vigorous and uniform compared to control 

treatment. It is due to elimination of pathogen from 

the seed after hot water treatment. 

Table 1 Effect of hot water treatment on Macrophominaphaseolina infection and on rmination 

of mungbean when the seeds were planted in plastic pot with sterilized soil (mean of four 

replications). 

~ermination (%) Infection appeared (%) Healthy seedlings (%) 

Control Hot Increase LSD . Control Hot Decrease LSD Control Hot Increase LSD 

Water over at 0.05 Water over at 0.05 Water over at 0.05 

Treated control Treated control Treated control 



figure 2 LWtings from hot water treated seed and control (without hot water treatment) of 

mungbean a h r  8 days trf plrmntins 

Althougb psinent Iitcratun-s otl k t  wrer 

treament in tnunghean for controlling 

M. p k e o h u  arc notavaihble. ho~~ever, Sinha and 

Khare 1 1977) wccessfully controlled A#. yhcL~u>li~~a 

mf'cction in camp .see& by hot water treatment. 

'They found 46% tm 20 minutes was el'rixtive fir 

Af. ph.u~'eoIinrr elimination in cottrpca =&T. I h e  

efl'kctive tternperaturt: for ccl~yea and presently 

investing crop nungbeanl were rwt alike because 

tltx two lypsofwdsare not same. According to 

Grondesu and Samson (1994) the effective 

tetnpritture and dumtion dt.per.Kts on heir seed 

stnrcture, tle3tsuscepQ3ility ofhost suchas 9rniSttlre 

col~ta~t. dm~natrcy, age and vigor. conditions of 

external layers. In addition. they reported that 

therrmd~erapy is not suitable for legun~e .wecl 

matment. They nlenrioned fhermcrther~fpy was 

difficult for legumes like pea, bean. md soybean 

htmu,se a significant decmase of gemination wits 

found before the patkwgen had ken totally killed. 

Tripathi eta]. (1957)ah &%xibed that in chickpea 

seeds, A4.vt*oc&~&t r&ki was eradicated after 6- 1 1 

hours at 25 to 60f i :  while more fhnn $0 pe~CeM 

treated seed did not grtninatz. This f m w g  d e s  

not sqpclrt rfie orttcome of investigation. 

The pbahlc reav)tt9 are Ihe reported crops belong 

tn @gme but not n~ungbea~ Moreover. 'Trim ut 

ud. (1987) treated the seeds for very long perid, 

whichciuced ,gxmimfion redustion. In t l~e presetlt 

investigation. duratiorl of hot water treatment was 

maintained within 10 to 20 rnint~tes. which did not 

show any adverse effect on ger~ninatio~i of 



mungbean seeds besides inducing germination. The 

gemination increasing was due to reduction of 

pathogen as well as infection. 

Conclusion 

For complete eradication of seed-borne M. 

phaseolina from mungbean seed, hot water 

treatment at 5 6 ' ~  to 5 8 ' ~  for 10 to 20 minutes might 

be recommended. However, before making final 

recommendation to the fanners, comprehensive 

research and field trial is needed. 
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