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Original Research Article
Agronomic Performances of Rice Varieties at Different Transplanting Ages

ABSTRACT

A field experiment was carried out during the péripom November 2012 to May 2013 in Agro
ecological Zone 20 (Eastern Surma-Kushiyara Flcadpl to observe the varietal
performances of high yielding and local varieti€8Boro rice. Four varieties viz. BRRI dhan28, BRRI
dhan29, Khoiaboro and Begunbichi, and transplantirtayree seedling ages viz. 15, 20 and 25 days old
were included as treatments in the experiment. @meriment was laid out in a factorial
andomizedcComplete bBlock dBesign ) with three replications. The results revealed tha
BRRI dhan29 produced significantly highest graielgi(6.25 t ha) attributed by the higher number of
effective tillers hill* grains paniclé and 1000-grain weight ) BRRI dhan28
produced the second highest grain yield (5.37%) lwehile the local variety Begunbichi produced the
lowest grain yield (2.26 t F in spite of its highest number of grains pantcle because of its
small-sized grain. Total number of spikelets panitlenumber of grains panicte unfilled
spikelets paniclé, grain and straw yield varied significantly buhet characters did not among different - { comment [L1]: write the characters
ages of seedlings. The highest grain vyield of 4.48' was obtained from planting 28ays—old
seedlings ascribed to higher numbémrains paniclé . Grain yield of 4.23 t Hawas obtained
from planting 20-days-old seedlings which was statistically similar tattlof planting 25 and 1%lay
old seedlings. Interaction of variety and seedlage produced significant effect on
characters 2 Comment [L2]: Give the characters
This that all varieties require planting -28ays—old seedlings obtain higher
grain yield. Cost and return analysis showed tHRRBdhan29 gave maximum gross return, net return,
and Benefit Cost Ratio of US$ 1665.00"h&)S$ 699.28 and 1.72, respectively with plantibgday:
old seedlings. Local variety Begunbichi showed morefitability than BRRI dhan28 and local
Khoiaboro varieties. Comment [L3]: Begunbichi produced the lowest

grain yield (2.26 t b in line 14
Key words: Boro rice, Variety, Seedling age, Yield

1. INTRODUCTION

Rice is the staple food of about 149.69 million plexf Bangladesh and it is being grown in aboWt75
of the total cropped area and more than 80% ofdtaé irrigated area [16]. Almost all the farm fdies
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of 13 million grow rice in the country. It providesarly 40% of national employment (48% of rural
employment), about 70-76% of total calorie supplg 6% of protein intakes of an average person in
the country [16, 10]. Rice sector contributes oa#-bf the agricultural GDP and one-sixth of the
national income in Bangladesh [17]. Thus, rice playvital role in the livelihood of the Bangladeshi
people. Rice production needs to be increased amthe population of Bangladesh is still growing by
two millions in every year and may increase by heoB0 millions over the next 20 years. There are
less possibilities of bringing more lands undertigation of rice; much of the additional rice
requirement will have to be met by increasing therage yield from the existing land. Although rise
grown on large area in Bangladesh, its averagel yeektill far below the levels attained in otharer
producing countries in spite of having many higélging varieties. The average yield in Bangladssh i
about 2.74 t hdas compared to Japan (5.93 thand Korea (6.12 t A [19]. To combat the situation

it requires adoption of modern technologies suchedter management package, high yielding cultivars
of both inbred and hybrid, and higher input usd.[#Rere are several reasons behind this Imat of

the most important reasons is that the s®pdige is not managed properly to get vigsrou
seedlings for uniform stand and better bustatdishment. Among the various factors that
influence rice productivity, seedling age hasmeadous effect on plant height, tiller production,
panicle length, grain formation and other yieldibtiting characters [1]. Younger seedlings magt

be able to withstand transplanting shock wheréoo old seedlings may not be able to produce it
yield potential to the peak. Transplanting seedliing proper age can provide appropriate ground for
achieving potential production by reducing the Hedttillers. Chopreet al. (2002) evaluated the yield
and quality of seeds of the rice cv. Pusa 44 hysplanting seedlings at 25, 35, 45, 55, anddé§ys

[7]. They found that transplanting seedlings at&#s resulted greater number of panicles?hill
panicle length, 1000 seed weight and seedd yihan 55 to 65-day old seedlings. Farmers
transplant seedlings at different ages butremoften with those of at 25 to 50 days older i
lowland rice [9, 41, 35]. Many researchers regbtteat grain yield increased by transplanting yaing
seedlings of 25 days [36, 2, 26, 39]. On the otteard some studies exposed that grain yield was not
affected by transplanting even 30-60 days old segsll[6]. Recent studies on the System of Rice
Intensification (SRI) also showed that yield an@lgi components of rice might be increased by
transplanting seedlings as younger as 14 days mwpared to older seedlings of 21-23 days [22].
McHugh (2002) also observed in Madagascar that¥btdays old seedlings transplanted at 25 hifis m
produced the highest yields [24]. Bangladesh Rieserch Institute (BRRI) has recommended to
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decide seedling age of rice for transplanting atiogr to growing season. BRRI (1991; 1992)
recommended for transplanting 20-30 days old segsllin Aus season, 20-35 days old seedlings in T.
Aman season and 40-45 days old seedlings in Basose[4, 5]. It is generally seen that Researchers’
recommendations are not following by farmers [17l & has been reported that farmers even use 80
days old seedlings of Boro rice for transplantid@][ In Bangladeshi younger
seedlings in Boro season is very difficult and it is labeumtensive because of stunted
growth of seedlings due to cold weather. To avbil gituation older seedlings with optimum growth
need to be transplanted. It was reported that yadeld was decreased significantly after
transplanting of younger seedlings due to hiigher mortality rate in the field while tspianting
of older seedlings resulted in better perforoga[21]. In most of the above citationsansplanting
rice at different ages of modern varieties hav&

variation in their performances in respect of yibla local varieties have not
been tested iThe major objectives of the study to know the effect of seedling
age at transplanting on the growth and yield perforces of high yielding and local varieties of Boro
season in Sylhet region, Bangladesh.

2. MATERIALSAND METHODS
The experiment was conducted during the period fidovember 2012 to May 2013 at Patnipara,

Chicknagul union under Jointapur upazila of Sylidistrict, 18 km far North-East from Sylhet
Agricultural University, Sylhet. Geographically thecation is situated at 23° to 25North and 90°57
to 92°28 East longitude and latitude, respectively withedgvation of 34 m above the mean sea level.
The experimental field had fairly leveled topogrgpimedium low land good drainage
system. The experimental plot was under the Agaegical zone 20 and the soil type was silty clay
loam in texture and pH of the soil was about 5&-@rganic matter content of the soil was moderate.
Levels of cation exchange capacity (CEC) and:Zs medium while the status of P, K and B was
low. Sylhet has a tropical climatsickas the monsoon clouds blow in the area throughwtyear
considerable rainfall in most of the months of year while June and July receive the
highest amount. This area is much cooler and hattan the other parts of Bangladesh. Monthly
maximum and minimum temperature, rainfall and redabhumidity during the crop growing period have

been presented in Table 1.

Comment [L4]: Cooler and hotter?
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Table 1. Monthly average rainfall, minimum and maximum temperatures and relative humidity

during the study period from November 2012-June 2013

Month Year Rainfall Air Temperature C) Relative
(mm) Maximum | Minimum | Average| Humidity (%)

November 2012 11.9 29.2 18.9 24.1 68
December 2012 Nil 25.0 14.5 19.8 75
January 2013 Nil 25.6 11.8 18.7 63
February 2013 2.3 31.2 15.9 23.6 49
March 2013 1.9 36.2 19.7 27.8 47
April 2013 13.9 33.0 21.9 27.5 59
May 2013 34.2 30.4 22.7 26.6 78
June 2013 26.9 33.9 25.8 29.9 75

Source: Department of Meteorology, Sylhet

The treatments included in the experiment werebeis.
Factor A. Variety: 4
i. BRRI dhan28 (V)
ii. BRRIdhan29 (V)
iii. Khoiaboro (\)
iv. Begunbichi (\4)
Factor B. Seedling age at transplanting: 3
i. 15 days old seedlings (15DOS)
ii. 20 days old seedlings (20DOS)
iii. 25 days old seedlings (25DOS)

Among the varieties BRRI dahn28 and BRRI dahn29%we&e High Yielding Varieties (HYV) and
Khoiaboro and Begunbichi (aromatic) were the lagahdigenous varieties of rice. The experiment was

laid out according te andomized

The unit plot size was 3 m x 2 m. Seed was usélteatate of 10 kg ihhaving germination percentage
of 93%, 95%, 92% and 95% for BRRI dhan28, BRRI @®arKhoiaboro and Begunbichi, respectively.
Pregerminated seeds of all varieties were sown ineryrbeds on 23-November 2012 (for 28ay:

old seedlings), 28-November 2012 (for 2@lays-old seedling) and 03 -December 2012 (for 15 days

old seedlings). Frequent irrigation was done tontad@ enough moisture content in the seed bedd Fiel

119 ‘ was prepared

days before

Formatted: Superscript

Formatted: Superscript

Formatted: Superscript



120
121
122
123
124 ‘
125
126 ‘
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150

transplanting ¢t Organic manures and inorganic fertilizers werpliag in the field. The
source of organic manures was edung andt applied at the rate of 10 t has basal application 10
days before final land preparation. Fertilizers evapplied as suggested by BRRI (2011) [3] at the ra
of 138-20-60-20-4 kg FANPKS & Zn for the variety of BRRI dhan29, 121-20-B0-4 kg hd NPKS

& Zn for BRRI dhan28, 52-15-15 kg Haf NPK, respectively and 5 t fiaof Cowdung as basal for
both the local varieties of Khoiaboro and Begunbith P, K, S and Zn were applied through Urea,
TSP, , Gypsum and ZnSQ respectively. Urea was applied into three instafits- 1/ at
final land preparation, 1/3at 21 days after transplanting (DAT) (tilleringage) and 1/8 at 36 DAT
(active tillering stage) in each plot. The nursbeds were made wet by application of water both in
morning and evening on the previous day of uprgptire seedlings. Seedlings were uprooted carefully
so that minimum damage was done to the root systethuprooted seedlings kept in shade before
transplanting. The methods were followed for eaa$emf uprooting and transplanting for differereésag

of seedling. The seedlings uprooted from the nyrbed were transplanted on the same day. Single
seedling of each 15, 20 and 25 days old was transgl in a square pattern maintaining 25 cm x 25 cm
spacing on the well puddled plots on 16 Decembdf20uring transplanting of seedling the plot was
saturated with sufficient 2-3 cm depth of water. Maintain the desired plant population in each,plot
gap filling was done within 10 days of transplagties some hills died off using seedling of the same
source of the respective age. The first manual ingedas done at 21 DAT after which first top dregs
urea was done. Second top dress of urea was dteresaond weeding at 36 DAT for each crop. At
both weeding and top dressing sufficient moistues wnsured in each plot. Water management was
done properly following flood irrigation method Wwithe help of shallow tubewell from surface water.
After transplanting 3-4 cm water depth was mairgdithroughout the life cycle of the crop but rembve
10 days before maturity. For controlling insectipgmnular insecticide Carbofuran 5G (Furadan) was
applied at the rate of 16 kg hay maintaining 4-5 cm water depth in the cropdiet maximum
tillering stage. Crop maturity was determined wB6pb6 grain of all panicles in a plot turned intodgn
yellow in colour except Khoiaboro. Grain colour Kiiciaboro rice was blackish yellow. At this stage
culm and leaves were also turn into yellow coloir.maturity ten random hills were sampled for
collection of data on yield and yield attribute®RB dhan28 was harvested on 12, 19, 25 April 2013
respectively for the seedling age of 25 days didgd@ys old and 15 days old, respectively. BRRI @8an
was harvested on 2, 9 and 15 May 2013 April, repdy of the seedling age of 25 days old, 20 days
old and 15 days old. Khoiaboro was harvested onlé2and 18 April 2013 of the seedling age of 25
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days old, 20 days old and 15 days old, respectigaly Begunbichi was harvested on 12, 20 and 24
April 2013 of the seedling age of 25 days old, 29old and 15 days old, respectively. First of all
border row from each side were harvested and these excluded from final threshing. Remaining net
plot area was harvested manually at ground levielgusickle and kept separately for recording crop
yield plot wise. Then grains were separated froohdaundle by beating with bamboo sticks and grains
were dried in the sun. Then moisture was recordddmoisture meter (GMK-303RS) and grain weight
of individual plot was adjusted at 12% moisture teoi After thorough sun drying straw weight was
recorded separately. Finally, grain and straw wisighkg plot* of the individual plot were converted into
t ha'. Data were collected on the growth, yield andd/ettributes as follows.
i. Number of tiller plarit at every 10-day intervals
ii. Days to 50% flowering (when at least 50% tillers Ipanicle in each plot).
iii. Days to maturity
iv. Plant height at harvest
v. Total number of tillers hitt
vi. Number of effective tillers hift
vii. Number of non-effective tillers hil
viii. Length of panicle
ix. Total number of spikelets panicle
x. Number of grains panicfe
xi. Number of unfilled grains panicte
xii. 1000 grain weight
xiii. Grain weight plot
xiv. Straw weight plot
xv. Biological yield
xvi. Harvest index
Number of total tillers was counted from the seddctive hills at every 10 day intervals. Tillers ree
counted by spreading the base of each standingdithat small tiller may not be left out. Numbér o
tillers counted in each date from five hills wasemaged for individual plot and this data were
statistically analyzed.
Harvest index (HI) was calculated on the basisrafrgand straw yields using the following formulada

expressed in percentage [13].
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Where, Biological Yield= Grain yield + Straw yield

Statistical analysis
The collected data were tabulated and these wexlyzad using computer software MSTATE
) . _ Grainyield . o )
Mean -separatidharvegsendexe ¥ABi0anga dnst Significant Difference (LSD) Test

iological yiel
wherever F values were significant at either 0.@%.05% level of probability.

3. RESULTSAND DISCUSSION

Number of tillershill™* at 10-day intervals

Individual effect of variety and seedling age hasheendiscussed here as interaction effect of variety
and seedling age was found significant for numbetillers hill’* at 10-day intervals at most of the
cases. Interaction effect of variety and seedligey@as found non-significant for number of tilléi™

at 40 DAT but at 50 DAT (Figure 1). The highest memof tillers (14.00 hilt) was recorded from the
combination of \¥x25D0S and the lowest (1.89 Hijl was obtained from the combination of
V3x15D0OSat 50 DAT. The result indicated that at 60 DAT, twmbination of V2x25DOS produced
maximum number of tillers (25.66 Kl which was statistically similar to that 06%20D0S(23.67 hill

1 and minimum (6.88 hitt) was found in the combination of;¥15DOS. Number of tillers hifl was
significantly affected by the interaction of vagietnd seedling age at 70 DAT. The maximum number
of tillers (33.67 hillY) was recorded from the combination of425DOS which was statistically similar
to that of Lx20D0OS(29.78 hill') and \4x25D0OS (32.22 hilt). The minimum number of tillers (14.56
hill™) was obtained from the combination ofA15DOS similar to that of %15DOS (16.65 hift) and
V3x15D0S(17.33 hill™).
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Figure 1. Number of tillershill-1in Bororiceat 10 intervalsas
influenced by theinteraction of variety and seedling age

The interaction effect of variety and seedling ages non-significant for number of tillers Hillat 80
DAT while the same was significant at 90 DAT (Figut). The highest number of tillers (33.89 Hill
was recorded in the combination 0§¥25DOS which was statistically similar to that ofX15DOS
(33.22 hill), V;,x25D0S(31.33 hill') and \4x25D0S (31.44 hilt) combinations. On the other hand,
the lowest number of tillers (22.11 Hijl was found in the combination of,¥15DOS which was
statistically at par with that of #20DOS (22.44 hilt). The result revealed that older seedling produced
more number of tillers hifl. Interaction of variety and seedling age produsiggificant effect on the
number of tillers hilft at 100 DAT and the results showed that the highestber of tillers (37.22 hiff)
was produced by the combination 0§¥20DOS while the lowest (20.33 Hi) was produced by the
combination of \{ix15D0OS. The highest number of tiller (40.67 Hillvas obtained due to the treatment
combination of ¥x20DOS which was significantly different from théhers while the lowest (17.00
hiII'l) was obtained in the combination ofA15DOS at 110 DAT.
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Phenology, yield components and yield

Varietal performances

Maximum days to 50% flowering (115.0) was recorétedn the variety Begunbichi and minimum days
to flowering (97.3) was recorded from the varietydiaboro (Table 2). Both the varieties BRRI dhan29
and Begunbichi took maximum days for their matu¢it$1.8) while Khoiaboro took the minimum days
for maturity (122.0) (Table 2). Plant height wagnsiicantly varied among the varieties irrespectofe
seedling age. Result revealed that the local waBegunbichi produced the tallest plant (154.49 cm)
which was significantly different from the otheloderate plant height was found in Khoiaboro whilst
the shortest plant (96.82 cm) was found in BRRIn®8awhich was statistically similar to that of BRRI
dhan28 (100.33 cm). Both the local varieties preduthe taller plant and HYV’s produced the shorter
might be due to genetic variations of the varie(€able 2). Total number of tillers Hfllincluded
effective and non-effective tillers was signifidgndiffered among the varieties. It is evident that
maximum number of tillers (27.20 hfil was obtained from the local variety Khoiaboro erhiwas
significantly different from the others. Minimumt& number of tillers (20.70 hit) was found in the
local aromatic variety Begunbichi. BRRI dhan28 &BBRRI dhan29 produced statistically similar
number of total tillers (22.30 and 22.70 Hijlirespectively) to the local variety Begunbichi ifa2).
The highest number of effective tillers (22.51 Hilwas found in the variety Khoiaboro which was
significantly different from the others (Table 2Jhe Begunbichi produced the lowest number of
effective tillers (16.41 hilt) while both the varieties BRRI dhan28 and BRRI rfté produced
moderate number of effective tillers HillVenugopal and Singh (1985) obtained the highestber of
effective tillers in short duration rice varietyQ There was significant variation among the \igggein
respect of number of non-effective tillers fiilBoth the varieties Khoiaboro and Begunbichi prti
statistically similar number of non-effective titte(4.7 and 4.3 hifl, respectively) having the highest in
the variety Khoiaboro. The lowest number of noreetitze tillers (3.0 hilf) was found in the variety
BRRI dhan29 which was statistically similar to tregiety BRRI dhan28. The variety BRRI dhan28 also
produced similar number of non-effective tillerd hito the varieties Khoiaboro and Begunbichi. The
varieties differed significantly in terms of lengthf panicle. BRRI dhan29 and Begunbichi had
statistically similar panicle length having the légt value (25.0 cm) in the variety Begunbichi. The
variety Khoiaboro had the lowest panicle length.@26ém) which was similar to that of BRRI dhan28
(22.2 cm) (Table 3). There was also significaniataon in terms of total number of filled and uidl

spikelets paniclé. The variety Begunbichi produced maximum total bemof spikelets (200.89

9
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paniclé) while the variety Khoiaboro produced minimum &7 paniclé). BRRI dhan29 produced the

second highest total number of spikelets (177.9%cter) which was significantly different from that of

BRRI dhan28 (141.29) (Table 3). Variation was fowignificant among all varieties in respect of

number of grains panicfe Significantly highest number of grains (163.9hipke®) was found in the

variety Begunbichi followed by BRRI dhan29 whileettowest number (69.18 panic)ewas found in

the variety Khoiaboro (Table 3).

Table 2. Phenology and yield components of ricevarieties during Boro season 2012-2013

Varieties| Days to 50% | Days to Plant height | Total Number of Number of non-
flowering maturity | (cm) at number of | effective tillers | effective tillers
harvest tillers hill™* | hill™* hill ™

A 101.7 126.8 100.33 2214 18.17 40"

Vs 114.3 141.8 96.82 21.69 18.72 3.0

Vs 97.3 122.0 146.02 27.2G 22.5F 4.7

\ 115.6 141.8 154.49 20.72 16.4F 4.3
CV(%) 2.11 1.55 3.73 9.70 8.85 27.54
LSDo.05 2.206 2.015 4.542 2.121 1.638 1.077

Note: V;= BRRI dhan28, V2=BRRI dhan29, V3= Khoiaborg/~\Begunbichi; Figures within the same column hasage
or no letter(s) do not differ significantly at 5%vEl of probability.

Maximum number of unfilled spikelets (56.8 panitlewas found in BRRI dhan29 and the local variety

Khoiaboro produced the minimum (18.4 panil¢Table 3). The second highest number of unfilled

spikelets of 37.3 panicfevas found in the variety Begunbichi and it was 3#aficle’ in BRRI dhan28.

Table 3. Yield components of ricevarieties during Boro season 2012-2013

Variety Length of Total number of Number of Number of unfilled | 1000 grain
panicle (cm) spikelets panicié | grains panicié | spikelets paniclé weight (g)
vV, 22.7 141.29 108.63 32.69 22.0F
V, 247 177.92 121.09 56.87 22.38
Vs 22.0 87.57 69.1¢ 18.4¢ 20.8F
V, 25.¢ 200.89 163.92 37.3¢ 12.10
CV(%) 5.21 3.88 6.53 9.26 4.05
LSD g5 1.197 5.769 7.382 3.287 0.765

Note: V;= BRRI dhan28, ¥=-BRRI dhan29, ¥= Khoiaboro, \\= Begunbichi; Figures within the same column hawsage
or no letter(s) do not differ significantly at 5%vEl of probability.

10
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Statistically similar 1000 grain weight was foumdhioth varieties BRRI dhan28 and BRRI dhan29 and
having maximum (22.38 g) in BRRI dhan29 (TableT3)e variety Begunbichi gave the minimum 1000
grain weight (12.10 g) which was significantly @ifént from others. Significant variation was also
observed among varieties in terms of grain yielge Tesult showed that the highest grain yield (.25
ha') was produced in BRRI dhan29folved by BRRI dhan28 (5.37 t fipwhilst the lowest (2.26 t ha
1y was obtained in the local variety Begunbichi (lEad). The highest grain yield in BRRI dhan29 was
possibly attributed by the higher number of effeetillers hill* and grains panicle In spite of lower
number of effective tillers hifl in BRRI dahn28 than Khoiaboro grain yield was cengated in BRRI
dhan28 probably due to its higher number of graimsvell as larger grain size. On the contrary, the
local variety Begunbichi had the highest numbegrains paniclé but due to its lower number of tillers
hill”* and smallest grain size the variety produced theest grain vyield (Table 4). The variety
Khoiaboro produced maximum straw yield (6.86 thamong the variety irrespective of seedling age
which was statistically similar to that of BRRI dt29 (6.82 t hd) (Table 4). Moderate straw yield (5.71
t ha') was found in BRRI dhan28 and the minimum straeldyi(4.88 t hd) was found in the local
variety Begunbichi. Local variety Khoiaboro proddomaximum straw yield might be due to its taller
plant stature but in spite of taller plant in Babichi lowest straw yield was produced might be tlue
its thin plant stature.
Table 4. Yield and harvest index of rice varieties during Boro season 2012-2013

Varieties | Grain vield (t i3 | Straw vield (t hd) | Biological yield (t h&) | Harvest index (%)

Vi 5.37 577 11.08 48.60
2 6.25 6.82 13.07 47.98
Vs 2.90 6.86 9.77 30.09
\ 2.2¢' 4.88 7.14 31.78
CV(%) 10.54 8.42 7.06 7.67
LSDo.0s 0.432 0.499 0.708 2.968

Note: V;= BRRI dhan28, ¥=BRRI dhan29, ¥= Khoiaboro, \\= Begunbichi; Figures within the same column hasage
or no letter(s) do not differ significantly at 5%vel of probability.

Variation on biological yield was also found sigeént among the varieties. BRRI dhan29 gave the
maximum biological yield (13.07 t Hawhile the minimum biological yield (7.14 t fiawas found in
the variety Begunbichi (Table 4). BRRI dhan28 himldgical yield of 11.08 t hidfollowed by that of

11
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Khoiaboro (9.77 t h& which was significantly different from each otkefThe result revealed that
variety BRRI dhan28 gave the highest HI (48.67%) iamvas to that of BRRI
dhan29 (47.95%). There were statistically identlzatvest indices of 30.09% and 31.78% of the local
varieties Khoiaboro and Begunbichi (Table 4). Tesults that assimilate partitioning is
more in the grains of s than local which in turn

resulted larger size of seed as well as highengrald in HYV's.

Effect of seedling age

Planting 20 days old seedlings took maximum dunatiw 50% flowering (110.9 days) and 15 days old
seedlings took minimurd (103.5 days) (Table 5). The results confirmeeh-the
findings of Rajuet al. (1989) who stated that days to flowering delayedase of planting older
seedlings [29]. But Padalia (1981) observed thas deom sowing to flowering decreased with the
increase of seedling age at planting [27]. Planfibgdays old seedlings took maximum duration for
maturity (136.4 days) while planting 15 days olédiengs took minimum (130.3 days) (Table 5). Plant
height did not vary significantly by the seedlingea However, plant height ranged from 123.06 cm in
planting 15 days old seedlings to 125.97 cm in folgn20 days old seedlings (Table 5). Planting 25
days old seedlings produced shorter plant of 124r3than that of planting 20 days old seedlings.
Similar result has been reported by Murtiiyal. (1993) [25]. Gankt al. (2002) reported that younger
seedlings produced taller plant than older [12]taTmumber of tillers hilf as well as number of
effective tillers hill* did not vary significantly due to variation of séieg age. The results revealed that
number of effective tillers ranged from 18.14 Hilh planting 20 days old seedlings to 19.55™hih
planting 25 days old seedlings (Table 5). The tesale in partial conformity with that of Mannandan
Siddique (1991) [23]. On the contrary, Detsal. (1988) obtained higher tillers KHlin younger seedling
[8].

Table 5. Phenology and yield attributes of rice as influenced by seedling age during Boro season
2012-2013

Age of | Days to 50%| Days to | Plant height | Total Number of | Number of non-
seedlingg flowering maturity | (cm) at number of | effective effective tillers
harvest tillers hill™* | tillers hill™™ | hill™*
15D0OS 103.% 130.3 123.06 23.09 19.13 3.9
20DOS 106.8 132.8 125.97 22.22 18.14 4.0
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25D0OS 110.% 136.4 124.23 23.50 19.55 3.9

CV(%) 211 1.55 3.73 9.70 8.85 27.54
LSDq.oz 1.910 1.745 NS NS NS NS

Note: 15DOS= 15 days old seedlings, 20DOS= 20 déyseedlings, 25DOS= 25 days old seedlings; Fgywithin the
same column having same or no letter(s) do notdsfignificantly at 5% level of probability; NS =oNsignificant.

umber of non-effective tiller hifl was not significant and it was found that

number of non-effective tiller was about 4.0 hitor different ages of seedling (Table 5).
Table 6. Yield attributes of rice asinfluenced by seedling age during Bor o season 2012-2013

Age of Length of Total number of | Number of Number of unfilled | 1000 grain
seedlings | panicle (cm)| spikelets paniclé | grains paniclé | spikelets paniclé weight (g)
15DOS 23.6 143.74 111.8 32.0 19.52
20D0S 23.3 151.87 114.8" 36.8 19.07
25D0S 23.7 160.44 120.6 40.F 19.39
CV(%) 5.21 3.88 6.53 9.26 4.05
LSD .05 NS 4,996 6.393 2.847 NS

Note: 15DOS= 15 days old seedlings, 20DOS= 20 déysseedlings, 25D0S= 25 days old seedlings; Fgywithin the
same column having same or no letter(s) do natrdgfignificantly at 5% level of probability; NS =oNsignificant.

Length of panicle did not vary significantly duevtariation in the age of seedling in this experitmen
Rao and Raju (1987) also recorded similar findiagsl they stated that seedling age produced no
significant effect on panicle length of rice [3@Jut Singhet al. (2004) concluded that planting 21 days
old seedlings produced higher panicle length thah of planting 31, 41 and 51 days old seedling$.[3
A significant variation was found in terms of totalmber of spikelets panicte The highest number of
spikelets (160.4 panicl® was obtained from planting 25 days old seedlir@)anting 15 days old
seedlings produced the lowest number of spikelet8.7 paniclé) (Table 6). The results exhibited that
there was significant variation in terms of numbérgrains paniclé. The highest number of grains
(120.4 panicld) was found in the planting 25 days old seedlimys the lowest number of grains (111.7
panicle') was found in planting 15 days old seedlings (€a#). Number of grains of 114.7 panitle
was produced in planting 20 days old seedlings.r€balt did not agree with many other scientists [1
29, 33]. Planting 25 days old seedlings had sigaifily highest number of unfilled spikelets (40.1
panilce’) while planting 15 days old seedlings produced ldveest (32.0 panicld (Table 6). Reddy
and Narayana (1981) observed that spikelet stedétreased with the increased seedling age [32]. B
Gill and Shahi (1987) opined that spikelet sterilitcreased in the older seedlings [14]. Seedligg a
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also failed to produce significant variation inpest of 1000 grain weight. It was found that plagtl5,

20 and 25 days old seedlings gave 19.52, 19.071ar89 g 1000 grain weight, respectively (Table 6).
The result did not agree with the findings of Sun8eghet al. (1983) who opined that 1000 grain
weight increased significantly with the increasesekdling age [37]. On the contrary, Kanatlial.
(1991) reported that 1000 grain weight reduced wisimsplanting older seedlings [20]. Seedling age
showed a significant influence on grain yield. Theult presented in Table 7 showed that grain yield
increased with the increase of seedling age. Rigutd days old seedlings gave the highest graid yie
(4.49 t hd) and it was significantly different from other atenents. Planting 20 days old seedlings
produced grain yield of 4.23 t flavhich was statistically similar to that of bottapting 25 and 15 days
old seedlings. The lowest grain yield of 3.86 t:lveas obtained from planting 15 days old seedlings
(Table 7). Higher grain yield in planting 25 dayigl geedlings was ascribed to mainly by the higher
number of grains panicle Initial higher leaf area and photosynthesis, less respiration loss for tiller
production than 15 and 20 days old seedlings helpgatoduce more early dry matter accumulation
which in turn might augment formation of more numbggrain in planting 25 days old seedlings. The
results are in close conformity with that of Tee#iggan and Palaniappan (1984) who stated that
planting 25 days old seedlings gave the higheshgjield of rice [38]. Prasaet al. (1992) reported
that grain yield increased with the seedling agé&ratsplanting up to 35 days old [28]. Rashidil.
(1990) opined that planting 40 days old seedlireygeghigher grain yield than that of planting 2066r
days old seedlings [31].

Table 7. Yield and harvest index of rice as influenced by seedling age during Boro season 2012-
2013

Age of Grain yield Straw yield Biological yield Harvest index (%)
seedlings (t ha®) (t ha?) (t ha®)
15D0S 3.88 5.25 9.1 40.79
20DOS 4.2% 6.19 10.40 39.33
25D0OS 4.48 6.78 11.27 38.70
CV(%) 10.54 8.42 7.06 7.67
LSDg 05 0.374 0.435 0.613 NS

Note: 15DOS= 15 days old seedlings, 20DOS= 20 dégyseedlings, 25DOS= 25 days old seedlings; Fgywithin the
same column having same or no letter(s) do no¢dsfignificantly at 5% level of probability; NS =oNsignificant.
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The highest straw vield of 6.78 t havas obtained from planting 25 days old seedlingienthe lowest

of 5.25 t h& was obtained from planting 15 days old seedlifimnting 20 days old seedlings produced
6.19 t h& straw yield which was significantly different froafl other seedling ages (Table 7). The result
indicated that planting 20 days old seedlings hhttle bit higher plant height as well as totalnmiper of
tillers hill™* which might be attributed to produce more stragldsi The lowest straw yield was obtained
from planting 15 days old seedlings because d¢ Ittt lower plant height and tillering capacityath
others. Planting 40 days old seedlings produceklehigtraw yield than that of planting 20 or 60 days
old seedlings [31]. Furukt al. (2009) also stated that planting 2 weeks old lsegsigave the lowest
straw yield than planting 4 weeks old seedlingsrioé [11]. Biological yield was significantly
influenced by seedling age. The highest biologjgeld (11.27 t hd) was obtained from planting 25
days old seedlings whilst the lowest biologicaldig9.11 t hd) was recorded from planting 15 days old
seedlings. The result clearly indicated that lgalal yield was increased with increase of seedtigg
from planting 15 to 25 days old (Table 7). Harviestex (HI) was not influence significantly due to
seedling age (Table 7). The highest HI (40.79%) whatmined from planting 15 days old seedlings.
Planting of both 20 and 25 days old seedlings daveest indices of 39.33% and 38.70%, respectively.
I nteraction effect of variety and seedling age

The result exhibited that BRRI dhan29 took maximdays for 50% flowering (121.3 days) with
planting 25 days old seedlings closely followedB®gunbichi (119.0 days) (Table 8). Khoiaboro took
the minimum duration for 50% flowering (91.67 dawgs$)planting 15 days old seedlings. It was found
that the variety BRRI dhan29 took the maximum diysmaturity (146.0) closely followed by the
variety Begunbichi (145.3) at planting 25 days s#edlings. The variety Khoiaboro took minimum days
(116.7) for its maturity (Table 8). Variations dfpt height at harvest, total number of tillerd“hénd
number of non-effective tillers hitl due to the interaction of variety and seedling agee not
significant. Interaction of varieties and ages eédling exerted significant influence on number of
effective tillers hill". The results revealed that the combination 28DOS gave the highest number
of effective tillers (25.47 hift) while the combination ¥%20DOS gave the lowest (15.67 H)l(Table

8). The combinations of ®25D0OS, \4x15D0OSand V,;x25DOS also produced statistically similar
number of effective tillers hifl to that of \4x20DOS. Actually there was no consistent trencespect

of the number of effective tillers hillwith different seedling ages for different varisti

Table 8. Phenology and yield attributes of rice as influenced by the interaction of variety and
seedling age during Boro season 2012-2013
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Interaction| Days to 50%| Days to Plant height| Total Number of Number of
(Variety x | flowering maturity | (cm) at number of | effective non-effective
Seedling harvest tillers hill* | tillers hill™* tillers hill™®
a
vgli)lsoos 101.0 126.3" 101.43 23.63 19.57 4.27
V,x20DOS| 101.3 125.7¢ 100.60 22.76 18.5%¢ 4.00
V1x25D0S| 102.7 128.3 98.97 20.03 16.90 3.83
V,x15D0S| 111.7 140.7° 93.63 22.00 19.57 2.73
V,x20DOS| 110.06 138.7 98.10 20.03 17.67 2.97
V,x25D0S| 121.3 146.G 98.73 23.03 19.83 3.20
V3x15D0S| 91.67 116.7 14253 25.50 21.60 4.50
V3x20DOS| 99.67 123.3 151.30 26.23 2197 5.17
V3x25D0S| 100.7 126.0° 144.23 29.86 2547 4.40
V4x15D0S| 109.7 137.3 154.63 21.23 16.87 4,37
V4x20D0S| 116.3 1427 153.87 19.86 15.67 4.20
V4x25D0S| 119.6* 145.3 154.97 21.06 16.70 4. 37
CV(%) |[2.11 1.55 3.73 9.70 8.85 27.54
LSDogs | 3.821 3.491 NS NS 2.837 NS

Note: Vi= BRRI dhan28, ¥=BRRI dhan29, ¥= Khoiaboro, \j= Begunbichi, 15DOS= 15 days old seedlings, 20DQ8=
days old seedlings, 25DOS= 25 days old seedlingsir€s within the same column having same or rteri@) do not differ
significantly at 5% level of probability; NS = Nsignificant.

Interaction of variety and seedling age was founaksignificant in respect of length of panicle aotl
number of spikelets panicteNumber of grain paniclkalso did not vary significantly due to interaction
of variety and seedling age (Table 9). Number dflled spikelets paniclé varied significantly due to
the interaction of variety and seedling age. Thseilte exhibited that the variety,VBRRI dhan29) had
significantly highest number of unfilled spikelepgnicle® (62.5) along with planting 25 days old
seedlings (Table 9). It is evident that variety Khoiaboro) produced the lowest number of unfilled
spikelets paniclé (11.0) with planting 15 days old seedlings whichasvstatistically identical to that of
planting 20 days old seedlings (14.6 pantylef the same variety. A moderate number of urdille
spikelets paniclé was observed in both the varieties BRRI dhan28) and ¥(Begunbichi) with all

seedling ages.
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Table 9. Yield attributes of rice asinfluenced by the interaction of variety and seedling age during
Boro season 2012-2013

Interaction Length of | Total number | Number of Number of 1000 grain
(Variety x Seedling age) panicle of spikelets grains paniclé | unfilled spikelets | weight (g)
(cm) paniclé’ paniclé’
Vx15D0S 22.10 136.30 105.5 30.9 22.27
Vx20DOS 21.83 148.63 115.7¢ 32.87 22.10
Vx25D0S 22.63 138.93' 104.7 34.7 21.67
V,x15D0S 25.73 166.70 113.58¢ 53.2 21.97
V,x20D0OS 23.93 174.93 120.2° 54.7 23.03
V,x25D0S 24.57 192.138° 129.6 62.5 22.13
V3x15D0S 21.83 86.70 75.7 11.¢ 21.17
V43x20DOS 22.33 66.03 51.8 14.6 20.17
V3x25D0S 21.87 109.97 80.4 29.6' 21.10
V,x15D0S 24.57 185.27 152.4 32.9 12.67
V,x20D0OS 24.97 216.67 171.7 45.0 10.97
V,x25D0S 25.53 200.73 167.7 34.¢ 12.67
CV(%) 5.21 3.88 6.53 9.26 4.05
LSD 05 NS 9.993 12.79 5.693 NS

Note: Vi= BRRI dhan28, ¥=BRRI dhan29, ¥= Khoiaboro, \}= Begunbichi, 15DOS= 15 days old seedlings, 20DQ8=
days old seedlings, 25DOS= 25 days old seedlirigsirés within the same column having same or rteri@) do not differ
significantly at 5% level of probability. NS = Nsignificant.

The results revealed that interaction of variety anedling age failed to produce significant effact
1000 grain weight. The values of 1000 grain weglesented in Table 9 indicated that the varietigs V
V, and \4 had comparatively larger sized grain (ranged f&0rl7 g to 23.03 g) while /had small
sized grain (ranged from 10.97 g to 12.67 g). Gyahd was not significantly varied due to intefant
of variety and seedling age (Table 10). The resnttated that all varieties included in the expent
required a particular seedling age for producingimam grain yield.

Table 10. Yield and harvest index of rice as influenced by the interaction of variety and seedling
age during Bor o season 2012-2013

Interaction
(Variety x Seedling age)

Grain yield (t hd)

Straw yield (t hd)

Biological yield (t hd)

Harvest index
(%)

V1x15D0S 5.24 5.50 10.74 49.19
V;x20DOS 5.42 5.59 11.0f 49.28
V,x25D0S 5.44 6.0% 11.48 47.33
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V,x15D0S 5.58 5.63 11.26 49.83

V,x20DOS 6.23 7.96 14.19 43.78
V,x25D0S 6.94 6.88 13.87 50.23
V3x15D0S 2.66 5.84 8.50° 31.32
V3x20DOS 2.98 6.1% 9.1¢ 32.70
V3x25D0S 3.07 8.62 11.69 26.24
V,x15D0S 1.97 4.04 6.0F 32.81
V,x20D0OS 2.30 5.00 7.3¢ 31.54
V,x25D0S 2.51 5.59 8.10° 31.00
CV(%) 10.54 8.42 7.67 7.67
LSD 05 NS 0.865 1.227 NS

Note: Vi= BRRI dhan28, ¥=-BRRI dhan29, ¥= Khoiaboro, \}= Begunbichi, 15DOS= 15 days old seedlings, 20DQ8=
days old seedlings, 25DOS= 25 days old seedlingsir€s within the same column having same or rteri@) do not differ
significantly at 5% level of probability. NS = Nsignificant.

Effect of interaction between variety and seedhg on straw yield was found significant. The hgjhe
straw yield (8.62 t hi&) was obtained from the combination of425DOS. The lowest straw yield (4.04
t hal) was recorded from the combination af25DOS (Table 10). The combinations oft5D0S,
V1x20DOS, \ x25D0S, \x15D0S, \4x15D0S and ¥&20DOS produced statistically similar straw
yield. Significant variation was found in respeétbiological yield due to interaction effect of vety
and seedling age. The highest (14.19 t)haiological yield was obtained from the combinatiof
V,x20DOS which was statistically identical to that\ex25D0OS (13.81 t Y. The lowest biological
yield (6.01 t h&) was recorded from the combination af/15DOS (Table 10). The results indicated
that the combinations of ¥20DOS, \[{x25DOS and W&25DOS produced statistically similar
biological yields of 11.01, 11.48 and 11.69 f‘haespectively. The combinations of*15D0S and
V,x15DOS also produced similar biological yields & 74 and 11.20 t ha respectively. Biological
yields of 7.30 and 8.10 t Haof the combinations of 20DOS and ¥x25DOS were statistically
similar. Interaction effect of variety and seedliage also produced significant influence on harvest
index (HI). The highest HI (50.23%) was obtainednirthe combination of %25DOS which was
similar to the combinations of ¥15D0OS, \{x20DOS and ¥x15DOS (Table 10). The lowest HI
(26.24%) was obtained from the combination gx25DOS which was significantly different from
other combinations. The combinations okx¥5D0OS, \4(x20DOS, \x15DOS, \4x20DOS and
V4x25DOS produced statistically similar HI's of 31982 32.71%, 32.81%, 31.54% and 31.00%,
respectively.
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497

498 Economic performance

499 Total cost of cultivation was calculated maximumS@J)965.73 Hd) in the variety BRRI dhan29
500 followed by the variety BRRI dhan28 (US$ 957.29h&he maximum production cost incurred in the
501 HYV’'s due to the requirement of more inputs forith@oduction (Table 11). Maximum gross return
502 (US$ 1665.00 hd), net return (US$ 699.28 fipand BCR (1.72) were also obtained from the same
503 variety BRRI dhan29 with planting 25 days old sewgl. The higher profitability obtained in BRRI
504 dhan29 was due to its higher yield. It was fourat ttultivation of local variety ‘Begunbichi’ was meo
505 profitable than BRRI dhan28 with planting 25 dayd seedlings and than Khoiaboro at all seedling
506 ages. This was due to more market price of thetsdegrain of Begunbichi (US$ 0.43 Kgcompared to
507 BRRI dhan28 (US$ 0.23 Ky. Cultivation of Khoiaboro was found less profitdue to its lower
508 productivity as well as low market price becausé@otoarse size grains.

509 Table 11. Cost and return analysis of production of different rice varieties during Boro season
510 2012-2013

>t Interaction Yield (t ha') | Total cost Gross return (US$ Fa Net retu_rn BCR
of (US$ hd)

Variety | Seedling Grain | Straw | cultivation | Grain | Straw | Total
age (US$ ha)

A 15D0S 5.24 550 957.29 120520 55.00 1260.20 302.91  1.32
20DOS 5.42 559 957.29  1246.60 55.90 1302.50 34521  1.36
25DOS 5.44  6.04 957.29 125120 60.40 1311.60 354.31  1.37

Va 15D0S 558 5.63 965.73  1283.40 56.30 1339.70 373.98  1.39
20DOsS 6.23 7.96 965.73  1432.90 79.60 151250 546.78  1.57
25DOsS 6.94 6.88 965.73  1596.20 68.80 1665.00 699.28  1.72

Vs 15D0S 2.66 5.87 611.66  558.60 58.70 617.30 5.64 1.01
20DOS 298 6.13 611.66  625.80 61.30 687.10  75.44 1.12
25DOS 3.07 8.62 611.66  644.70 86.20 730.90 119.24  1.19

Va 15D0S 1.97 4.04 723.94  847.10 40.40 887.50 16356  1.23
20D0S 230 5.00 72394  989.00 50.00 1039.00 315.06  1.44

c1 25DOS 251 553 72394  1079.30 55.30 1134.60 410.66  1.57
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Note: V;= BRRI dhan28, ¥=BRRI dhan29, ¥= Khoiaboro, \{= Begunbichi, 15DOS= 15 days old seedlings, 20DQ@8=
days old seedlings, 25DOS= 25 days old seedlings.

Selling price: Rice grain — US$ 0.23 Kgfor both BRRI dhan28 and BRRI dhan29; US$ 0.2% fay Khoiaboro; US$ 0.43
kg™ for Begunbichi; Straw- US$ 0.01 kgl US$= BDT 80; BCR = Benefit-Cost Ratio.

CONCLUSIONS

On the basis of the results obtained from the émeit lead to conclude that 25 days old seedlings w
found to produce the highest grain yield and theesfall High Yielding and local varieties are
suggested to be grown with 25 days old seedlingRIBdhan29 gave the maximum economic benefit
followed by Begunbichi a local aromatic Boro ricariety. Considering the profitability the local iety
Begunbichi may also be suggested for cultivatiomtimer parts of the country as there is only a high

yielding fine rice variety BRRI dhan50.
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