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Abstract

The present study was conducted to determine the viability and vigor of fourteen rice varieties through
tetrazolium test as well as the effect of different growing medium and salt stress on the root and shoot length of
these varieties. The presence and location of living tissue within the seeds was evaluated through Tetrazolium
(TZ) test. Among the fourteen rice varieties, Basmati 515 showed highest viability, while Basmati 370 showed
least viability. Among the different growing substrates, the best performance of root and shoot length was
recorded on compost 5.25 and 10.9 cm, respectively. The highest root length against all types of soil achieved
by Basmati 515 i.e. 4.5 cm, while Basmati 198 developed least root length of 3.2 cm. The highest shoot length
was recorded by PS 2 i.e. 9.65 cm, while KSK 434 showed least shoot length of 6.19 cm. Salinity affects the
water uptake by the plants causing reduction in cell turgidity as well as root and shoot elongation. Root and
shoot length of rice varieties were evaluated against various electrical conductivity (EC) values from the day of
germination and carried up to fourteen days. Seed performance at salt concentrations 1 to 6 ds m™ were made
with reference to higher salt concentration of Rice belt of Punjab province. The highest root length at all salt
concentrations was achieved by Basmati Pak i.e. 4.17, while KSK 133 developed least root length 3.03 cm.
Variety Basmati Pak developed highest shoot length 6.33 cm, while KSK 133 developed least shoot length 4.88
cm. The study revealed the effectiveness tetrazolium test with respect to time saving and reliability reflecting

field performance.
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Introduction

Soil physical and chemical properties, land
preparation seedling age, seed quality, plant density,
vigor, nutrient and pest management are among the
important factors that contribute towards good crop
yield. However, vigor and good quality of the seeds
are the most desirable factors for farmers to get
optimum  stand  establishment but certain
environmental and storage conditions can lead to
loss of quality (Wang et al., 2010; Kapoor et al.,
2011; Mahender et al., 2015). Therefore, root and
shoot development aspect of seed quality focus of
certain activities that efficiently evaluate the
potential of seed lot for successful production.
Therefore, the cumulative assessment of seed quality
is made against various types of stress like soil type,
water, salt concentration etc. according to the
growing conditions of crop (Daniela et al., 2017).
Vigor tests considered as key tools as well as crude
assessment of potential of seed lot quality. Common
seed vigor tests are seedling growth (seedling vigor
classification and seedling growth rate), stress tests
(accelerated aging, cold and cool) and biochemical
tests (tetrazolium and electrical conductivity) (ISTA,
2013; AOSA, 2014). However, there is no single
vigor test that is universally accepted for all plant
species i.e. Blotter paper, paper towel and sand bed
tests. These methods are generally providing
guideline to grower for selection of variety. Proper

interpretation of these tests also provides information
that helps in selection of better seed lots,
determination of the required quantity of seeds and
its distribution during sowing and estimation of
probable commercial success under various field
condition (Khan et al., 2010; Martins et al., 2014).
Therefore, following investigation was conducted
with objective to evaluate vigor and viability of rice
seed through different vigor test.

Material and Methods

Certified commercial germplasm used in the
investigation comprised of fine Basmati germplasm
viz. Basmati super, Basmati 515, Basmati 370,
Basmati 385, Basmati 2000, Basmati Pak, Kisan
Basmati and Basmati 198 and fine Non-Basmati
comprises PS 2 and PK 386 and coarse germplasm
viz. KSK 434, IR 6, KSK 133 and KSK 282, and
these were procured from Rice Research Institute
Kala Shah Kaku (RRI, KSK), Lahore, Pakistan.

Tetrazolium test

The efficacy of tetrazolium test (TZ) was
evaluated on both Fine and coarse varieties, seeds of
each variety were soaked overnight in distilled water
and dried on pre-sterilized blotter paper. The seeds
were cut one fourth through the embryo and
endosperm. A total of 25 seeds were placed in Petri
dish and 30 mL tetrazolium solution (1%) was
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poured in Petri dish. Then the plates were incubated
at 30 °C for 2 hours. Change of embryo color on
treatment with tetrazolium was made in three
replicated trails against fine and course varieties of
rice and observations were recorded at 30 min of
intervals.

Growing media

To evaluate the suitable growing media for the
vigor of rice germplasm a set different growing
media comprising on sterilized soil, fine river sand,
field soil, silt, compost, compost + field soil was
2/3" filled in 8 x 12 cm? pots. The test pot was kept
three replicates and placed in natural field
environment. The data for germination and root
shoot development was recorded after 15 days.

Salt concentrations (SC)

Due to the saline nature of soil of rice belt of
Punjab, the test material was also checked against Na
salt concentrations of 1 ds m?, 2 ds m?, 3 ds m?, 4
ds m?, 5 ds m?, 6 ds m?, respectively, as field
performance indicator performance indicator
(Acosta-Motos et al., 2015) For the control
treatment, distilled water was applied. All treatments
were replicated thrice and kept under controlled
conditions of 27 °C in programmable growth
chamber, model no. WCG-450 (DAIHAN Scientific
co., Ltd, Korea). Data of shoot and root growth were
recorded after 15 days.

Isolation of seed borne mycoflora

The germplasm of rice was surface sterilized
with 2% sodium hypochlorite for 2 minutes and
rinsed two to three times with double distilled water
and dried on sterilized blotter paper. Twenty-five
seeds were placed on potato dextrose agar (PDA)
media plates and incubated at 25 + 2 °C for 3 days.
The fungal distribution and percentage frequency of
mycoflora were recorded using the formulae given
by Gaddeyya et al. (2012).

No.of CFUs of a species froma variety
Totanl No.of CFUs of all species from a variety

Frequency (%) =

For the microscopic studies, front and back
color of colony, conidia size, shape, formation and
mycelial morphological features were observed and
identified the colonies by specific keys (Goettel and
Inglis, 1997; Barnett and Hunter, 1999; Domsch et
al., 2007; Humber, 2012).

Data analysis

The collected data were statistically analyzed
through analysis of variance (ANOVA) using
Statistix 8.1 software. The varietal and treatments
means were compared with each other through LSD
at 0.05 probability level.
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Results and Discussion

Tetrazolium test

Viability of Basmati 515 presented statistically
significant response to the interaction of all fine
varieties Basmati 515 showed the maximum viability
(969%), which was statistically higher than Basmati
370 that showed minimum viability (74.67%) in Fig.
1. Viability of the coarse germplasm showed
statistically significant response to the interaction of
varieties. PS 2 exhibited the maximum viability
93.33% which was statistically higher, and PK 386
showed minimum viability 77.33% which was
statistically lower than other than other coarse
varieties respectively in Fig. 2. Fine rice exhibited
quick reaction to changing the embryo color from
white to red. This change appeared within 30 min
and after 60 to 90 min they turned into pink to red
color, coarse germplasm achieved pink to red color
within 60 to 120 min respectively (Fig. 3).

Growing media

The performance of seed is directly depending
on the growing medium, which gives the opportunity
to seeds to show their best performance under natural
conditions. Among all fine varieties the Basmati 515
shown in Table 1 the statistically significant growth
of shoot 14.67 cm in the Compost medium and
Basmati 198 had the lowest shoot growth 2.37 cm in
field soil. Among the coarse varieties the PS 2 in
compost produced maximum shoot growth 17.93 cm
which shown in Table 2 the significant than other
varieties and KSK 434 produced minimum shoot
growth 1.23 cm in field soil.

The performance of seed is directly depending
on the growing medium, which gives the opportunity
to seeds to show their best performance under natural
conditions. Among all fine varieties with the
maximum root development of 6.13 cm of Basmati
515 in compost medium which are statistically
significant then other varieties (Table 3). The B.198
had least root growth 1.6 cm in silt medium. Among
the coarse varieties the PS 2 in compost produced
maximum shoot growth 5.67 ¢cm which shown in
Table 4 which are significant than other coarse
varieties and KSK 434 and IR-6 produced minimum
root growth 1.67 cm and 1.61 cm in silt medium.

Salt concentrations

Due to the sodic soil nature of Pakistan the
vigor of germplasm was evaluated under the
different concentrations of salt stress. The
performance of the shoot shown in Table 5 the
Basmati Pak had statistically significant growth of
shoot 8 cm in 0 ds m™? and the Basmati 515 had
minimum shoot growth in 6 ds m. Among the
coarse varieties the PS 2 shown in table 6 the
maximum shoot length 8.27 cm in 0 ds m™ which
had significant then others and KSK. 133 had
minimum shoot growth 2.73 cm under the 6 ds m™
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concentration.

Root length of fine and coarse germplasm is
shown in Table 5 and Table 6, respectively. In the
fine germplasm the B. 370 had maximum and
minimum root growth in 2 ds m?* and 6 ds m¥,
respectively. In coarse germplasm the root length of
PS 2 had 5.00 cm which are statistically significant
in 0 ds m? and the KSK. 133 had minimum root
length 2.13 cm in 6 ds m™* salt concentration.

Percentage contribution and frequency of seed
borne mycoflora

A total of eight fungal species were isolated,
Fusarium oxysporum, Fuasrium sp., Alternaria
alternata, Penicillium sp., Aspergillus flavus,
Aspergillus sp. and Aspergillus niger. It was
observed that among isolated fungal species the
Aspergillus niger exhibited highest percentage
contribution (30.45%) while Fusarium sp. had the
minimum of 4.10% (Table 9). The highest frequency
of fungal specie association was recorded for
Aspergillus flavus (39.68%) on basmati super
whereas percentage frequency of Fusarium sp.,
Penicillium sp. and Aspergillus terreus were 1.59%,
1.59% and 1.33% were recorded from the KSK. 282,
Basmati 198, and KSK 133, respectively (Table 10).

Seed vigor as a quality attribute reflects
physiological seed characteristic which determine
reliability of seed under their respective growing
conditions (Khajeh-Hosseini et al., 2003). There are
a number of routine and high-tech lab techniques to
evaluate seed quality. Therefore, the stakeholder of
seed trades always in struggling in identifying
economical, efficient, easy operating and reliable
performance methods for seed quality assessment
Seedling establishment and demands development of
certain methods to identify differences among seed
lots according to their physiological potential. Under
optimal conditions vigor testing is considered the
key factor to get information and solution of the
problems during the production process (Bertolin et
al., 2011; Pervez et al., 2009).

Two criteria have set by ISTA for vigor tests to
be acceptable the first set rule for vigor test is that it
can be repeated and has enough uniformity in terms
of obtained results. The second rule is that the results
should correlate with the results of seedling growth
in the field. TZ test determines the percentage of
viable seeds by the activity of the dehydrogenase
enzyme system regardless of the dormancy level of
seeds (Elias et al., 2012).

There was a wide range of variations in
germination and seedling sensitivity salt stress levels
of lower and higher levels. The varietal difference in
rice germplasm against different salt concentrations
appeared on quality attributes of emerging seedlings
have been reported (Thu et al., 2020). In present
investigation of chemical stress, the varietal
germplasm was treated with Na salt concentrations
of 1 ds m?, 2 ds m? 4 ds m? and 6 ds m?,
respectively. Vigor and viability data were recorded
after 15 days. Statistically significant response
between seedling growth was observed. Among fine
varieties Basmati Pak and Basmati 515 showed
maximum 6.33 and minimum 4.37 cm shoot length
of when grown in 0 ds m? or control. In case of
coarse varieties interaction of PS 2 when grown in 0
ds m? or control produces maximum shoot growth
6.47 cm which was statistically higher whereas KSK
133 produced minimum 4.88 cm shoot length.
Among the fine varieties maximum root growth 4.17
cm was recorded for Basmati Pak when grown in 2
ds m? and in case of coarse rice maximum 4.03 ¢cm
root length was recorded for PS 2 at 1 ds m while
minimum root growth 3.03 was observed for KSK
133 at 6 ds m* of Na salt. Results of this research
indicated that vigor testing is significant tool to
predict the performance of seed lot under different
environmental condition and can be considered as
most desirable characteristic for better yield of rice
crop therefore more new more advance methods
should be incorporated in rice vigor testing. Fungi
associated with crop Seed plays significant role
determining seed quality and crop loss therefore in
this study data of seed borne fungi from rice
germplasm was recorded and different seed borne
fungi were isolated from tested rice germplasm.
These fungal species have been reported earlier to be
responsible for several nursery and field diseases in
rice crop (Ibaim et al., 2006). The findings of this
investigation provide evidence that mycoflora
irrespective of variety and environmental condition
caused serious damage to seed quality and transmits
diseases that are difficult to control. Moreover, the
long term surviving nature of seed borne pathogen
also reduces seed viability and damage genetic
integrity so all these factor make these fungal species
a potential threat to crop production when
germplasm is used for plantation and propagation
purpose after long period storage (Duan et al., 2007).
Therefore, practice of seed health testing is important
to reduce diseases and crop loss.

Table 1: Shoot length (cm) of fine rice germplasm under different growing media.
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Variety/Treatment Silt Sand Compost Field Soil Field soil + Variety
Compost mean
B. 2000 437 1-p = 8.73e-l+ 1017c-ex 323np= 6.7 i-k £ 6.64 CD
0.15 1.62 2.03 1.05 151
B. 385 353m-p=x 9.17d-gx 1127bc+x 37mp= 7.48f-j 7.03BC
0.32 0.15 1.11 0.72 0.36
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B. Super 513 k-nt 8.57e-l% 12.77 ab + 421-pt 8.48 e-l = 7.83B
0.76 0.71 2.32 0.26 1.29
B. 515 52k-nt 10.83b-d+ 1467a+ 487k-0z 9.77cf+ 9.07 A
0.26 0.59 3.17 0.25 1.63
Basmati Pak 4331p+ 9.77cf+ 1253 b+ 3.030p 7.78fj 7.49 BC
0.32 0.76 0.87 0.50 0.29
B. 370 4.03m-p+ 8.9d-h+ 9.63cf+ 39m-pz 6.77 i-k £ 6.65 CD
0.96 0.36 3.67 1.59 2.45
Kisan Basmati 3.6m-p=x 8.03fj 85e-1+ 3.8m-px 6.15j-1 £ 6.02 DE
0.35 0.85 3.69 0.68 2.01
B. 198 317np+ 6.93 h-k £ 8.43e-1% 237pt 54k-mz 5.26 E
0.86 1.01 1.11 0.38 0.72
Growth medium 417D 8.87B 10.996 A 3.64D 7.32C
mean
Table 2: Shoot length (cm) of coarse rice germplasm under different growing media.
Variety/Treatment Silt Sand Compost Field Soil Field soil + Variety
Compost mean
PS 2 427 -1+ 9.63b-et 17.93a+ 497 h-1 + 11.45b + 9.65 A
0.90 0.74 0.79 0.72 0.18
PK. 386 3.97 kl + 823c-g+ 1067b-d+x 34kmzt 7.03f-h+ 6.66 B
0.15 1.45 2.73 0.79 1.44
KSK. 434 84c-f+ 11.73b + 123mz+ 6.48 f-j + 6.19B
3.1Im+0.98 0.72 2.71 0.15 141
IR. 6 7.43e-h = 8.17d-g+x 347k-mz 5.82g-k + 5.597 B
3.1Im=+£0.98 1.16 2.38 0.85 1.12
KSK. 133 3.27Im =+ 7.53eg = 26Im+ 6.24 B
0.50 1.86 11b+1.47 0.92 6.8 f-1+£0.28
KSK. 282 4.33i-1 = 7.63egt 10.7 bc £ 27Im+ 6.41B
0.99 2.30 1.75 0.36 6.7 f-j £ 0.95
Growth medium 3.672C 8.14B 11.7A 3.39C 7.34B
mean
Table 3: Root length (cm) of fine rice germplasm under different growing media.
Variety/Treatment Silt Sand Compost Field Soil Field soil + Variety
Compost mean
B. 2000 22m-0+ 4c-j+0.26 5ladz 1.87no x 3.48 h-m % 3.33CD
0.26 0.95 0.50 0.46
B. 385 2.23m-0 t 343h-m+ 5.03ae+ 2471-0% 3.75d-1+ 3.38CD
0.15 0.35 1.80 0.83 1.30
B. Super 26k-0z% 34h-mz 543ab £ 2571-0% 4c-j+0.82 3.6 B-D
0.26 0.26 1.00 0.65
B. 515 3.17i-nt 493a-g+ 6.13a+ 3.6f1t 4.87 a-g £ 454 A
0.21 0.61 1.68 0.82 1.19
Basmati Pak 3.33h-m = 4.33b-1+ 5.37ab =+ 251-0+ 3.93c-k+ 3.89BC
0.49 0.81 1.07 0.79 0.90
B. 370 3.17i-n+ 353g-m+ 487a-g+ 253l-0x 3.7e-1+1.07 356B-D
0.38 0.25 1.57 0.57
Kisan Basmati 2471-0 5.23a-ct 543 ab + 287j-0% 4.15b-j 4.03 AB
0.36 0.46 1.40 0.92 1.16
B. 198 160+010 4c-j+060 46b-hz 241-0 3.5h-m+ 322D
0.98 0.70 0.30
Growth medium 2.595C 411B 525 A 26C 3.92B

mean
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Variety/Treatment Silt Sand Compost Field Soil Field soil + Variety
Compost mean
PS2 35¢c-h=x 35¢c-h=x 567az+ 33¢cjt 448 a-c+ 4.09 A
0.32 0.85 1.60 0.95 0.33
PK. 386 197kl = 39cet 427b-d+x 237¢g-l% 3.32¢cjt 3.16 BC
0.59 0.53 0.85 0.67 0.75
KSK. 434 1671£025 343c-l % 52abt 211+ 3.65cf+ 3.21BC
0.40 1.05 0.75 0.83
IR. 6 1.61+£0.36 3.43c-l £ 3.53¢c-h+ 25f1+ 3.02d-k + 2.82C
0.40 1.30 1.06 0.74
KSK. 133 2.1j-1£0.26 2.7¢e-1% 53ab 2211 3.75¢c-f% 3.21BC
0.44 1.20 0.56 0.75
KSK. 282 2.07 -1 3.63cg+ 52ab 2.33h-1+ 3.77c-fx 34B
0.42 0.38 0.95 0.86 0.35
Growth Medium 24C 3.82B 5.08 A 254C 24B
Mean
Table 5: Shoot length (cm) of fine rice germplasm under salt concentrations.
Variety/Treatment 0dsm? 1dsm? 2dsm? 4 ds m* 6 ds m? Vriggerfy
B. 2000 7.1b+0.30 6.7 b-f 6.33b-h x 5m-px 3.63rst 5.75B
1.04 0.40 0.40 1.00
B. 385 6.73 b-f+ 6.03 f-k + 6.37b-g 6.2d-j + 44pr+ 5.95B
0.35 1.29 0.35 0.62 0.40
B. Super 6.53b-g = 553i-n% 533k-0+ 6.03f-k= 5.33k-0% 5.75B
0.51 0.06 0.25 0.25 0.25
B. 515 527k-0+ 49m-p+ 477nqx 4qr£036 29s+0.66 437D
0.15 1.14 0.80
Basmati Pak 8.00a+056 6.93b-d+ 6.33b-h+x 493m-pz 5.43j-0% 6.33A
0.74 0.25 0.38 0.21
B. 370 6.13e-j 587g-l+ 557h-mt 4.730-q% 473 0-q % 541C
0.31 0.31 0.50 0.25 0.51
Kisan Basmati 7.07 bcx 6.3c-1+ 55j-0+% 437 p-r+ 511p+ 5.67 BC
0.15 0.25 0.79 0.75 0.55
B. 198 6.87 b-e + 5.3k-0+ 53k-0+ 6.47b-gx 483m-p+ 5.75B
0.15 0.36 0.56 0.32 0.46
SC means 6.71 A 5.95B 5.69 B 521C 455D
Table 6: Shoot length (cm) of coarse rice germplasm under salt concentrations.
Variety/Treatment 0dsmt 1dsm? 2dsm? 4 dsmt 6 ds m? Vri;:‘rt]y
PS?2 6.67 b-e £ 6.5b-f+ 5.6i-k+ 5.33j-1 £ 6.47 A
8.27a%0.15 0.36 0.56 0.32 0.46
PK. 386 6.83 bc = 6.2d-1+ 6.4cg+x 517k-mz 597 f-1 £ 6.11B
0.35 0.26 0.36 0.15 0.15
KSK. 434 6.8b-d £ 517k-m+  6.03f-1+ 491-nt 4.6 mnt 55C
0.20 0.15 0.42 0.66 0.53
IR. 6 6.33c-h+ 6.33c-h+ 580t 573 h-k + 5.23j-k 5.89B
0.15 0.15 0.30 0.21 0.40
KSK. 133 6.57 b-f £ 6.33c-h+ 4.47n+ 43n+ 488D
0.38 0.15 0.15 0.30 2.730+0.51
KSK. 282 6.77 b-d + 6.13e-1 £ 7.07bt 6.le-l+ 4.6mnt 6.13B
0.32 0.31 0.42 0.10 0.10
SC means 6.93 A 6.13B 6.04 B 53C 474D
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Table 7: Root length (cm) of fine rice germplasm under salt concentrations.

Variety/Treatment 0dsm? 1dsm? 2dsm? 4 ds m? 6 dsm? V;g;erfy
B. 2000 3.03jk+ 457 a-d £ 41b-gz 453 a-d 2.87 kl £ 3.82 AB
0.21 1.27 0.26 0.21 0.50
B. 385 3.23i-k+ 457 a-d £ 41b-gt 3.97c-l % 3379kt 3.85 AB
0.21 1.27 0.26 0.15 0.15
B. Super 3.379-k+ 3.63e-k+ 347fk+ 417b-g+ 4.63a-d+t 3.85 AB
0.06 1.10 0.06 0.15 0.32
B. 515 35fkzt 437b-e+ 397clz 3.95A
4.2 b-f£0.20 0.10 0.21 0.15 3.7e-j+£0.95
Basmati Pak 457 a-d £ 357ek+ 347 f-k + 4.33b-e £ 417 A
4.9ab +0.26 1.19 0.15 0.21 0.25
B. 370 3.03jk+ 3.43f-k+ 523at 4.03c-l = 3.57B
0.06 0.15 0.35 0.25 2.131+0.31
Kisan Basmati 3.67e-k=+ 3.83d-j = 417b-g+x 4.07c-hz 341kt 3.83 AB
0.15 0.36 0.57 0.06 0.25
B. 198 477 a-c + 3.87cl+ 417b-gx 397c-l% 3.27h-k + 4.00 A
0.15 0.50 0.06 0.15 0.35
SC means 3.76 B 3.995 AB 415A 4.02 AB 3.46C
Table 8: Root length (cm) of coarse rice germplasm under salt concentrations.
Variety/Treatment 0dsm? 1dsm? 2dsm? 4 ds m* 6 ds m? Vg;gy
PS?2 437bc+ 500azt 3.77d-h+x 343fkzt 357fj+ 403 A
0.25 1.11 0.15 0.31 0.20
PK. 386 3.33g-k+ 4.37bc+ 337g-k+x 313j1+ 39cgt 3.62B
0.15 0.40 0.35 0.12 0.10
KSK. 434 35fk+010 3.73e-lx 377d-ht 3j1+£020 3.27h-kz 3.45B
0.31 0.32 0.42
IR. 6 3.77d-h 3.53f-k = 417 b-e 4.33b-d x 4.3 b-ex 402 A
0.15 0.21 0.31 0.15 0.20
KSK. 133 3.33g-k+ 3.03j-1 3.17i-1 297kl+  2.631%£0.72 3.03C
0.15 1.00 0.60 0.21
KSK. 282 3.17i-1 3.53fk+ 45ab+ 3.97b-f+ 3.37g-k+ 3.71B
0.21 0.31 0.30 0.21 0.21
SC means 3.58 BC 3.87A 3.79 AB 3.47C 351C
Table 9: Percentage contribution of mycoflora associated with germplasm of rice.
Varieties No O.f Fo F sp Aa Psp Af Asp An At
colonies
B. 2000 15.00 1.67+ 033+ 0.33+ 167+ 5.00 0.67 + 5.00 + 033+
1.03 0.52 0.52 0.52 1.79 0.52 1.55 0.52
B. 385 19.33 3.00+ 1.00 £ 2.00 + 0.00 + 533+ 133+ 5.67 £ 1.00 £
0.00 0.89 0.89 0.00 1.37 1.03 1.03 0.89
B. Super 11.33 133+ 0.67 + 1.00 £ 033+ 5.00 + 033+ 2.67 0.00+
1.03 0.52 0.00 0.52 1.55 0.52 2.07 0.00
B. 515 16.00 1.00 1.00 £ 033+ 0.67 + 6.00 + 233+ 433+ 0.33+
0.00 0.89 0.52 0.52 0.89 0.52 1.86 0.52
B. 6129 15.00 2.00+ 0.67+ 16+ 1.00+ 433+ 0.67 + 400+ 0.67 +
1.55 0.52 1.37 0.00 1.03 0.52 1.79 0.52
B. 370 15.67 0.33 % 033+ 0.67+ 0.67+ 533+ 233+ 533t 0.67 +
0.52 0.52 0.52 0.52 1.37 0.52 1.03 0.52
Kisan 15.00 0.67 £ 0.00+ 0.00 £ 033+ 4.67 + 2.67t 6.00 + 0.67 +
Basmati 0.52 0.00 0.00 0.52 1.37 1.86 0.89 1.03
B. 198 16.33 2.00+ 0.67+ 0.67 % 033+ 4.67 + 1.00 + 533+ 1.67 =
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0.89 0.52 0.52 0.52 1.86 1.55 1.86 1.37
PS 2 15.67 2.00 1.00 = 033z 133+ 533+ 1.00 £ 433+ 033+
0.00 0.00 0.52 0.52 0.52 0.89 1.86 0.52
PK. 386 17.67 2.00 = 0.67 + 1.00 £ 0.67 + 533+ 1.67 £ 5.67 + 0.67 +
1.55 0.52 0.89 0.52 1.37 0.52 0.52 0.52
KSK. 15.67 2.00 1.00 = 033z 1.00 533+ 133 % 4,67 + 0.00 +
434 0.89 0.00 0.52 0.00 0.52 1.03 1.03 0.00
IR. 6 15.67 2.00+ 0.67 + 1.00 £ 1.00 + 5.00 + 0.67 + 433+ 1.00 +
0.89 0.52 0.89 0.00 1.55 0.52 1.03 0.89
KSK. 20.33 233+ 1.00 + 033+ 233+ 6.33 1.00 + 6.67 + 0.33+
133 1.37 0.89 0.52 0.52 0.52 0.89 0.52 0.52
KSK. 19.00 233+ 033+ 133 % 1.00 5.67+ 233+ 533+ 0.67 +
282 0.52 0.52 1.37 0.00 1.03 0.52 0.52 0.52
Total 227.67 24.67 9.33 11.00 12.33 73.33 19.33 69.33 8.33
Contri- 10.83 4.10 4.83 5.42 3221 8.49 30.45 3.66
bution
(%)
Fo = Fusarium oxysporum F sp = Fusarium sp Aa = Alternaria alternata
P sp = Penicillium sp Af = Aspergillus flavus A sp = Aspergillus sp
An = Aspergillus nigar At = Aspergillius terreus

Table 10: Percentage frequency of mycoflora associated with germplasm of rice.

Varieties Fo F sp Aa P sp Af Asp An At

B. 2000 1144 + 2.38+£3.69 4.60+3.57 1115+ 22,70 = 4.46 £3.48 20.48 = 2.08 £3.23
7.73 3.56 20.89 17.90

B. 385 15.86 + 465+3.69 7.86+6.19 0.00+0.00 18.08 = 6.41 £5.03 20.67 = 4.65 +3.92
2.55 7.08 12.08

B. Super 10.00 = 500+£3.92 754+6.42 222+3.44 39.68 + 2.78 £4.30 1111+ 0.00 £ 0.00
7.89 36.43 17.21

B. 515 6.32+0.71 6.61+394 3.70+287 3.94+3.06 28.57 1501+ 14.02 £ 2.38 £ 3.69

13.60 5.01 12.42

B. 6129 10.53 = 351+£6.44 7.02+7.19 8.27+4.66 2481 + 6.52 £ 6.46 18.30 £ 3.51+2.72
8.15 16.85 10.64

B. 370 256+3.97 208+272 465+3.66 4.42+3.55 24.84 + 1485+ 24.84 + 3.94 + 3.06

9.56 191 14.71

Kisan 460+357 0.00+£0.00 238+3.69 2.38+3.69 2333 % 17.96 + 25.24 + 4.17 £6.45

Basmati 9.92 12.44 19.64

B. 198 12.09 £ 462+4.07 4.62+4.07 159+246 20.20 = 476 £7.38 24.96 = 10.82 £
431 5.88 8.70 8.56

PS 2 13.33 6.67+149 500+447 833+149 25.56 = 6.11 £4.79 1722 + 1.67 +2.58
2.98 14.17 11.19

PK. 386 11.02 £ 3.67+3.03 4.44+344 3.67+3.03 2222 9.57 + 3.06 244+ 3.67 £3.03
9.08 1241 19.17

KSK. 434 12,78 £ 6.39+0.22 4.17+323 6.39+0.22 27.08 = 8.33+£6.45 16.67 0.00 £ 0.00
5.61 11.64 1291

IR. 6 13.89 = 432+£352 4.79+£3.74 6.54+1.09 21.03 3.98+£3.14 1949 + 5.73£4.76
7.98 17.96 17.21

KSK. 133 10.80 = 442+364 525+5.35 1185+ 23.06 = 4.63+£3.71 2173 1.33+2.07
453 3.48 13.70 18.50

KSK. 282 12.36 £ 159+246 6.72+6.42 5.30%0.50 2558 = 1219+ 17.74 £ 3.34 £ 2.60
2.84 13.22 1.71 13.97

Fo = Fusarium oxysporum F sp = Fusarium sp Aa = Alternaria alternata
P sp = Penicillium sp Af = Aspergillus flavus A sp = Aspergillus sp
An = Aspergillus nigar At = Aspergillius terreus
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Fig. 1: Percentage viability of fine germplasm of rice. Values with different letters show significant difference
(P<0.05).
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Fig. 2: Percentage viability of coarse germplasm of rice. Values with different letters show significant

difference (P<0.05).
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Fig. 3: Effect of tetrazolium on husked rice seed at different time intervals.
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