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ABSTRACT
The experiment was conducted at Institute of Adrical Sciences, University of the Punjab, Lahore,

Pakistan during the period of Jan. to Feb. 2012 Jdeds of three varieties of mungbean (NIAB-2@0RI-
2006 and Chakwal M-6) were collected during 2010fbn National Institute of Agriculture and Biology
Faisalabad (NIAB); Arid Zone Research InstituteaBkar (AZARI) and Barani Agriculture Research Ihge,
Chakwal (BARI) to assess the quality status of sePdrity percentage and germination percentagieeofeeds
of all varieties were higher than the national sseahdard. The minimum purity was 99.33%, germimatvas
88.11% and moisture content of all seed sampleslovesr than the acceptable seed standard. The mimim
moisture content of seed samples was 8.33% anlighest 8.75%. The highest 1000 seed weight didfén@m
56.58 to 63.33 g among the mungbean varietiesedd $ealth test, nine species of fungi under siegewere
recorded from mungbean seed samples. They déemaria brassicicola, A. brassicae, Aspergillus flavus, A.
niger, A. Fumigatus, Ascochyta rabiei, Fusarium sp, Macrophomina phaseolina and Rhizopus sp. Among them
Aspergillus spp @A. flavus andA. niger) were the most predominant fungi which was folldvios Fusarium sp.
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INTRODUCTION

Mungbean Yigna radiata (L.) Wilczek) is an important wide spreading, herdaus, annual, self-
pollinated legume pulse crop under the family Leguwsae. Mungbearvigna radiata (L.) Wilczek) are the
major Rabi (October to May) and Kharif seasons @uiops respectively. Mungbean is also cultivatethe
summer season. Mostly it is grown as a catch cuomser or autumn season. Its major concentratiéouisd in
the districts of Jhelem, Chakwal, Rawalpindi, Sdign Mianwali, and Bhakkar etc. It can fix atmogijhe
nitrogen through symbiotic relationship with rhizoim bacteria and improves the soil fertility (Yadeval.
1994). It is an excellent source of proteins andarals for most of the peoples of Pakistan. Munghiees been
considered as a “poor men’s protein” (Mian 1976)aA from 26% protein, it also contains 51% carlulvhte,
10% moisture, 4% minerals and 3% vitamins (Khan]_19$he average yield of mungbean is very low (363.

kg ) as compared to its potential yield of 2 to 4 to(rRamaknshnaet al. 2000). There are various factors
which are responsible for low yield of mungbearour country of which use of poor quality seed aiskase
infestation in the field are the most importantkBand Rahman, 1998). Poor seed quality like lownjeation
capacity affects the yield of mungbean. Seeds lithgermination capacity may capable to emergeas®ime
degree but healthy plants can not be ensured.yfeitentage and moisture content of seed alsotaffeyield
of mungbean. Impure seeds create many hazards fiettl like suboptimal crop population and enhamnest of
weed infestation. Similarly, seed moisture contambve safe life is highly dangerous as it is acatds the
death of seed at much high rate than that of ddwtors related to seed deterioration. Seeds arencm carrier
of plant pathogens, which act as the primary sowfcéocula of many diseases (Rahman and Mia, 1998)
Contaminated seeds can often result in poor getinmand poor seedling vigor, resulting in an umdtrey
crop. Healthy seed is the foundation of healthyppla necessary condition for good yields (Déhzal. 1998).
Field fungus associated with seeds cause detedoraf seed quality, affect viability and reducesrgination
(Srivastava and Gupta, 1981). The infected sedbd®fgerminate or seedlings and plants developettié field
from infected seeds may escape early infectionntyt often be infected at the later stage of groB#sides,
pathogens can spread over a long distance andeatedf field may be infected by the seeds in whifferént
pathogens are present (Faddral. 2001). A large number of mycoflora was reportedé associated with the
mungbean seedAlternaria sp, Fusarium oxysporum, Fusarium solani, Fusarium equiseti, Myrothecium
roridum, Drechslera spp Aspergillus flavus, A. niger andMacrophomina phaseolina were found in germinating
seed and seedling of mungbean (Bakr and Raham@m).28t present, fifteen mungbean varieties ardlavie

in Bangladesh. However, information relating seedlity and performance of those varieties is notl we
documented. Therefore the study was thus undertédkeevaluate the quality status of seeds of differe
mungbean varieties commonly available in Pakistan.

MATERIALSAND METHODS

The experiment was conducted at Institute of Adriral Sciences, University of the Punjab, LahoakiBtan
during the period of Jan. to Feb. 2012. The seéttgee varieties of mungbean (NIAB-2006, AZRI-20&&d
Chakwal M-6) were collected during 2010-11 fromiNiaal Institute of Agriculture and Biology, Faishéx
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(NIAB); Arid Zone Research Institute, Bhakkar (AZARwnd Barani Agriculture Research Institute, Chakw
(BARI) to assess the quality status of seeds. Glogriam seeds of each variety was collected andl ikegir
tight polyethylene bag. They were brought to thmtatory and preserved in a refrigerator at 4 °Qalify
attributes and health status of the seeds werendietd by taking samples from each variety of theds. For
quality tests such as purity test, moisture testmgnation test, 1000-seed weight and health statue studied.

Purity test
After mixing 2-3 times, 400 g of mungbean seed tek®n from each variety for purity test. These
working samples were separated into three compsrsech as pure seed, other seed and inert matter.

M oisture content

Moisture content was determined by oven dry mefoddwing low constant temperature oven method
(ISTA 2006 a). Three independent working sampleseefds were drawn from each sub samples. Five grhms
seed of each working sample were dried in an oteh038+2C for seventeen hours. Percentage of meistur
content was calculated using following formula:

% Moisture Content = --—--—-————--

Where,
M1= Weight in grams of the container,

M2: Weight in grams of the container, its cover anchgbean seed before drying, and
M3: Weight in grams of the container, cover and meagbseed after drying.

Thousand seeds weight

To determine 1000 seeds weight, sub samples wergndfrom each seed samples. For that purpose
3000 pure seeds were sorted out. They were diviatedthree working samples. Weight of 1000 seeds wa
measured taking 100 seeds at a time. Average wefghtee working samples were computed and recbage
1000-seed weight (Ariyaratne 1998).

Germination test

Four (4) hundred pure seeds were randomly taken &ach sample for germination test. Three layered
moistened blotting paper was taken on germinationtainers. Hundred (100) seeds were placed on each
container and kept at 25C temperature. First candtfinal count were taken at 5 days and 8 dagpesctively.
Only the normal seedlings were counted for gerrmongpercentage. Mungbean seed species is belongbe t
seedling evaluation group 2.1.2.2 (ISTA 2006bjs Iticotyledon with epigeal germination, elongaggcotyl
and secondary roots are taken into account if pgin@ots are defective. .
Vigor index

Vigor index (V1) was calculated (Anon. 1983) acdaorgto the following formula:

No. of germinated seeds at first count No. of geated seeds at final count
VI = +
Days of first count Days of final count

M ean ger mination time
Mean germination time (MGI) was calculated accagdimthe equation of Ellis and Roberts (1981):

~Dn
MGI =

zn
Where n is the number of seeds germinated on dayd™D is the number of days counted from the baggaof
germination.
Seed health test

Health status of seeds was determined by blottéhadg(ISTA 1966). A working sample of 400 seeds

was randomly drawn from each sample. The seeds pleced on three layered moistened blotter papglaiss
petridish (9 cm) at the rate of 25 seeds per fstrid’he petridishes were incubated at 25+2C undaural light
and darkness cycle for seven days. Different fgmngivn on the incubated seeds were recorded by ssémgo
binocular microscope following standard keys. Isecaf confusion, temporary mounts were prepared and
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examined under compound microscope for identificatof the associated fungi. Prevalence of fungi was
expressed in percentage based on total number eofs splated. Data were analyzed statistically bygisi
MSTAT-C software for proper interpretation. The mealues were compared according to Duncan Multiple
Range Test (DMRT) at 5% level of significance.

RESULTSAND DISCUSSION

Results of the quality tests of mungbean varieteed collected from National Institute of Agricuéu
and Biology, Faisalabad (NIAB); Arid Zone Resealastitute, Bhakkar (AZARI) and Barani Agriculture
Research Institute, Chakwal (BARI) are presentddvine
Purity

Among three seeds samples, the range of purity98a30% to 99.65%. All the samples had higher
purity percentage than the recommended standafd)(8$ National Seed Standards (NSS) of Pakistabléra
1). The highest average purity percent of 99.65% whtained from NIAB mung-2006 followed by AZRI
mung-2006 (99.55%) and Chakwal M-6 gave the loyweasty (99.30%).

M oisture content

Moisture content of seed samples of different esediffered significantly. The highest moisture
content (8.78%) was recorded in Chakwal M-6 whiaswtatistically identical with AZRI mung-2006 (B%%).
Significantly the lowest moisture content was reeat from NIAB mung-2006 (8.33%) (Tablel). As per
recommendation of National Seed Standards (NS®akistan moisture content of mungbean seeds sheuld
less than 10.00%. Results of the present invegiigahowed that moisture content of all the seedpses were
lower than the recommended standard.

Thousand seed weight

1000-seed weight of three mungbean seed samplésg feom 56.58 to 63.33g (Table 1). Significantly
the highest 1000-seed weight of 63.33 g was oldafimem NIAB mung-2006 which was followed by Chakwal
M-6 (60.63g). and AZRI mung-2006 (56.589).

Germination capacity

The germination percentage of three seed samplerinfbean varieties varied from 89.11% to 100%
(Table 2). Highest germination of 100% was foundNilAB mung-2006 and AZRI mung-2006 which were
statistically similar with NIAB mung-2006 (96.33%)he lowest germination percentage was obtaineh fro
Chakwal M-6 (89.11%). The results reflected thafedént mungbean varieties seeds saved by different
Research Institute had the higher germination dgpti@an the recommended by National Seed Standalgs)
of Pakistan (80%).

Vigor index (V1)

The vigor index of three seed samples of mungbeaieties varied from 75.68 to 92.12 (Table 2).
Significantly the highest vigor index of 92.12 wasorded in NIAB mung-2006 which was statisticadlgntical
with AZRI mung-2006 (85.28). Significantly the logtevigor index was recorded from Chakwal M-6 (79.68
M ean ger mination time (MGT)

The mean germination time studied on mungbean tiesiseeds are presented in Table-2 reflectedntieain
germination time was differed significantly. Sigoéntly the highest mean germination time of 1.@ysdwas
recorded in Chakwal M-6. NIAB mung-2006 gave sigaihtly the lowest mean germination time (1.18 {lays
Result revealed that different research institues@rved the seed samples of different mungbeadatiear at
optimum storage condition so therefore; seed qeslitf the entire seed sample were above the reeowhed
seed standard by National Seed Standards (NS3kadften.

Table 1. Quality attributes of three mungbean varieties seadples collected from NIAB, AZRI and BARI
Values a column with same letter(s) are not stedilly different at 0.05 level of significance byMIRT

Treatments Quality attributes

Purity Moisture Thousand Germination Vigor Germination on

(%) content seed weight Capacity (%) index (VI) time (MGT)
(%) (gm) (days)

NIAB 99.65 8.33ab 63.33a 100a 92.12a 1.18ab
mung-2006
AZRI 99.55 8.75a 56.58ab 96.33a 85.28b 1.66b
mung-2006
Chakwal 99.33 8.75a 60.63b 89.11b 75.68ab 1.97a
M-6
CV% 1.28 2.19 6.09 3.02 8.30 8.66

NS indicates not significant
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Seed Health status

Altogether eight species of fungi under six geneeae recorded from three seed samples of mungbean
varieties collected from different Research Ingtit(Table 2). They werAlternaria spp. @. brassicicola and A.
brassicae), Aspergillus spp. @. fumigates, A. flavus and A. niger), Ascochyta rabiei, Fusarium sp.,
Macrophomina phaseolina and Rhizopus sp. Among these fundispergillus spp. @. fumigates, A. flavus andA.
niger) was found to be the most prevalent fungi randimgn 8.84% to 22.93% which was followed by
Fusarium sp. ranging from 14.36% to 3.33%. The highaspergillus spp. were found in AZRlI mung-2006
(22.93%), followed by Chakwal M-6 (21.19%). The EstAspergillus spp. was found in NIAB MUNG-2006
(8.84%). In case dfusarium sp. the highedtusarium sp. were found in AZRI mung-2006 (14.36%) which was
statistically similar with Chakwal mung-2006 (13%89 The statistically lowelFusarium sp. was found in NIAB
mung-2006 (3.33%). In case Afternaria spp the highest number was reached in AZRI mung-200@2¢38)
and their was no record found in NIAB mung-2006eThighest percentage @fscochyta rabiei (6.70%)
Macrophomina phaseolina (3.61%), andRhizopus sp. (7.21%) was recorded in Chakwal M-6. The lowest
percentage ofiscochyta rabiei (2.58%) andRhizopus sp. (1.55%) were found in NIAB mung-2006 while
Macrophomina phaseolina was not recorded in this varity. The occurrencéhese fungi in mungbean seed has
been reported by many other workers (Betkal. 2001, Fakiret al. 2001, Barua 2004 Aspergillus flavus, A.
niger, Fusarium spp. . oxysporum, F. moniliforme, F. semitectum), Penicillium spp. andVl. phaseolina were
reported seed-borne in mungbean (Jayjal. 2007).

Table 2. Prevalence of different fungi in seed samples of three mungbean varieties

Treatment % Infection
Aspergill  Aspergillu  Aspergill  Alternari Ascochyt Fusariu  Macrophomi  Rhizopu
usniger s usflawus asp arabiel m sp. naphaseolina ssp.
fumigatus
NIAB mung- 2.41ab 3.61c 2.82c 0.00c 2.58c 3.33ab 0.00c 1.5bab
2006
AZRI mung- 12.24a 7.11b 3.58b 3.02a 5.15b 14.36a 2.06b 5.15b
2006
Chakwal M- 6.19b 8.82a 6.18a 2.06b 6.70a 13.39b 3.61a 7.21a
6
CV% 5.29 5.06 7.43 6.03 7.02 5.51 6.37 6.01

Values a column with same letter(s) are not stadiy different at 0.05 level of significance byMIRT
* Alternaria spp includesAlternaria brassicae andAlternaria brassicola
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