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Abstract

Drought is a major abiotic constraint for growing rainfed rice in Bangladesh. A
set of 18 boro rice genotypes were evaluated under irrigated and rainfed conditions to
identify the high yielding and stress tolerant genotypes. The experiment was conducted
by using randomized complete block design with three replications. Significant variations
were observed among the genotypes both in irrigated and rainfed conditions. The
genotypes BRRI dhan55, Gopal Deshi and Soilerpona showed the superior performance
in terms of grain yield and yield contributing characters under rainfed condition. Based
on stress tolerance index (STI) value, the genotypes BRRI dhan55, BRRI dhan58,
Soilerpuna and Gopaldeshi were graded as drought tolerant genotypes. Under rainfed
condition, yield per plant showed the positive and significant correlation with flag leaf
length, number of primary branches per panicle, number of secondary branches per
panicle, number of grains per panicle and thousand-seed weight. Path analysis revealed
that the number of primary/secondary branches per panicle, and number of unfilled grains
per panicle showed the highest positive and direct effect on grain yield under irrigated
condition while Plant height, panicle length and thousand-seed weight had the highest
direct but negative effect on grain yield. Thousand seed weight, number of primary
branches per panicle and number of unfilled grains per panicle showed the highest
positive and direct effect on grain yield under rainfed condition. Based on the results,
seven genotypes from among the eighteen tested namely BRRI dhan36, BRRI dhan55,
BRRI dhan58, BRRI dhan59, Soilerpona, Gopal Deshi and Borail were identified as
drought tolerance genotypes with high yield potential.
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Introduction

Rice (Oryza sativa L.) is the most important cereal crop in tropical and
subtropical regions (Singh et al., 2012) of the world. It is cultivated at least in 114
countries and is the primary source of income and employment for more than 100 million
households in Asia (Singh et al., 2015). So, we need more rice production for the
increasing population such as high yielding and abiotic stress tolerant varieties by using
modern technologies (BRRI, 2019). China is the first position as producer of rice in the
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world (FAO, 2020). As a cereal grain, rice is the second most important food crop next to
maize and wheat in the world, but its position in Bangladesh is first in terms of providing
food, income, and employment. Bangladesh is the fourth largest producer of rice in the
world with the annual productions of 35.3 million metric tons (MMT) in the area of 11.8
million hectares. It is being cultivated under diverse ecologies ranging from irrigated to
rainfed, upland to lowland and deep water conditions. Drought is considered one of the
main constraints that limit rice yield in rainfed and poorly irrigated areas. Drought is a
common feature in Bangladesh (north-western part), especially in the dry season (winter
and pre monsoon) which causes a substantial reduction of rice yield (Pervin et al., 2015).
Rice is sensitive to water stress and shows several morphological changes at different
growth stages in response to drought stress (Henry et al., 2016). These involve plant
height reduction, leaf rolling, leaf senescence, stomatal closure, decreased leaf elongation
and lower dry matter production (Kumar et al., 2015). The local rice varieties are long
(up to one meter) and can survive in deep water and as such are suitable to grow in the
flooded lands whereas the modern varieties cannot be grown (Ullah et al., 2014). In
Bangladesh, Rajshahi division is highly drought affected. Chittagong and Khulna
divisions are also known as drought prone area. Water shortage at the grain filling stage
may cause drastically seed yield loss. Water stress after or before panicle initiation
reduces potential spike number and decreases translocation of assimilates to the grains,
which results low in gain weight and increases empty grains (Davatgara et al., 2009).

Drought is a common phenomenon both for the local land races as well as for the
modern rice varieties. The effect of drought at the grain filling stage on the local rice
yield has not been evaluated so far. Therefore the performance of both the local and the
modern varieties under drought stress condition at the reproductive stage should be
needed. Considering the above statement, the present study was designed to know the
effect and relationship of different yield and yield contributing traits on rice grain yield at
both the irrigated and rainfed conditions. It is essentially required to know the
morphological potentiality of drought tolerance rice genotypes in order to select drought
tolerant varieties. To identify drought tolerant rice varieties, the present study was
undertaken to evaluate the effect of rainfed condition at reproductive stage of different
local and BRRI released boro rice genotypes.

Materials and Methods

The present investigation was carried out during the boro season of 2018 at the
experimental farm of Sher-e-Bangla Agricultural University, Dhaka-1207. The healthy
seeds of genotypes of boro rice collected from southern part of Bangladesh along with
some BRRI rice varieties were used as experimental materials. The experiment was laid
out in randomized complete block design (RCBD) with three replications. Germinated
seeds were sown on the seed bed separately and proper tags were maintained. The N, P,
K fertilizers were applied in the form of urea, TSP and MP, respectively as recommended
dose. After establishment, the 21 days old seedlings were transplanted to the main field.
Intercultural, after care operations and necessary gap filling was done as when needed for



Genetic evaluation of boro rice genotypes 79

better growth and development of rice seedlings. In irrigated condition, flood irrigation
was given to maintain a constant level of standing water up to 2 cm in the early stages to
enhance tillering, proper growth and development of the seedlings and 10-12 c¢cm in the
later stage to discourage late tillering. In rainfed condition, drain out water from the plots
to maintain the rainfed condition at reproductive stage. The plots are maintained as a way
that’s why no water could pass into it as the plots were bordered from surroundings in the
reproductive stage. The other stages are same as irrigated condition. Proper weeding and
tagging were done. The rice genotypes were harvested manually according to their
maturity. Harvested crop from each crop were bundled separately and tagged properly.
Stress tolerance index (STI) were calculated by using the following formula:

ST = st

Yp

Where,

Y,i= yield of individual genotypes without drought stress
Y= yield of individual genotypes with drought stress
Y, = average yield of all genotypes of without drought stress

Data were collected on the following parameters viz., plant height, flag leaf
length, flag leaf width, number of primary branches per panicle, number of secondary
branches per panicle, panicle length, number of filled grains per panicle, number of
unfilled grains per panicle, thousand seed weight and yield per plant. Statistical analysis
was done with GENSTAT software program.

Results and Discussion

Mean separation table showed the significant variations were present among the
genotypes. Number of unfilled grains per panicle showed the highest CV percentage in
both irrigated (20.35%) and rainfed (18.73%) conditions. Plant height showed the lowest
CV percentage in both irrigated (10.40%) and rainfed (10.49%) conditions (Tables 1 and
2). BRRI dhan55 (4.42 ton/ha), Gopal Deshi (4.26 ton/ha) and Soilerpona (4.15 ton/ha)
showed the highest grain yield under rainfed condition (Table 1 and 2). These water
stress tolerance genotypes may be used as the base material for the development of water
stress tolerant rice variety, because the development of base materials is the prime work
in any breeding program. The genotypes BRRI dhan36 (7.64 ton/ha), BRRI dhan59 (7.23
ton/ha), BRRI dhan58 (7.03 ton/ha) and BRRI dhan55 (7.0 ton/ha) showed the highest
grains yield in irrigated condition (Table 1). This study revealed a decrease in mean grain
yield among the genotypes due to imposing stress. Adhikari et al., (2017) found similar
result in rainfed and drought prone areas. All the genotypes produced higher grain yield
in the irrigated compared to rainfed condition. These might be due to that continuous
irrigation ensured sufficient field capacity level through until harvest. Reduction of grain
yield due to stress in crops has been previously reported by many workers (Dadbakhsh et
al., 2011; Farshadfar and Elyasi, 2012; Dixit et al., 2014; Bennani et al., 2017). Moderate
level of grain yield was observed here under irrigated condition. Ali and EI-Sadek, (2016)
also stated that moderate level of grain yield reduction is suitable for selecting stress
tolerant genotypes in wheat.



80 Jomadder et al.

Table 1. Performance of different genotypes under irrigated condition

Genotypes PH FLL FLW NPBP  NSBP PL NFGP  NUGP TSW YH

Poshusail ~ 119.00g 26.00j 1.75ab 9.00e 21.00j 21.13h-j 1700b 22.00de 30.00cd 5.700i
Gorchihail  118.00h 27.80g 1.50hi  7.00i 23.00hi 22.23d-i 1100h 28.00b  29.00de 6.240 e-g
Birion 140.00b 27.60g 155fi 1050b 27.00d 23.46cde 2100a 11.67i  26.00gh 5.800 hi
Soilerpuna 134.90d 2450m 1.60c-h 10.00c 24.00gh 2252c-h 1200g 12337  28.00ef 6.400 d-f
Pankaich ~ 134.00e 2550k 1.65a-g 800gh 24.00gh 2050j  80.0j 3433a  29.30de 5.900 g-i
Gopal Deshi 141.00a 29.20d 177a  12.00a 27.00d 2093ij 1100h 1833fg 31.00bc 6.200 e-h
Borail 108.90j 28.80e 156f-i 9.00e 3200b 2097ij 130.0de 17.67g  29.60c-e 6.380 def
BRRIdhan28 89.63n 33.00a 158d-i 9.40d 26.00def 22.97 c-f 1259f 21.37d-f 28.00ef 6.133e-h
BRRI dhan55 10050 | 32.00b 1.64a-g 850f 36.00a 2210e-i 1200g 23.17cd 26.27gh 7.000 bc
BRRIdhand5 100.001 2520kl 1.71a-d 950d 3500a 25.21ab 130.0de 26.00bc 31.00bc 6.500 de
BRRIdhan50 82.00q 28.23f 1.66af 9.00e 26.00d-f 23.23cf 1280ef 12.67i  34.00a  6.000 f-i
BR 25 138.00c 27.22h 152g-i 8.00gh 23.00hi 21.22g4 1220g 19.00e-g 32.00b  4.500
BRRIdhan86 106.00k 2596j 1.73a-c 9.00e 26.00d-f 25.96a  1190g 12331  29.00de 4.500]
BRRIdhan29 91.03m 2335n 159d-h 822fg 26.80de 23.64cd 1322d 8.33] 2323k  6.500 de
BRRIdhan35 84.00p 26.00j 1.62b-h 8.00gh 25.00e-g 21.91fj 130.0de 19.30e-g 25.73gh 6.700 cd
BRRIdhan36 79.00s 27.00h 1.70ae 840f 24.80fh 22.64c-g 1295de 21.53def 26.90fg 7.637a
BRRIdhan58 85000 30.00c 150hi 9.47d 29.33c 2212ei 1423c 2350cd 2537g- 7.027bc
BRRIdhan59 80.00r 26501 164a-g 7.80h 24.13gh 22.00e-i 1299de 17.43gh 24.03i-k 7.220b

(%) of Lsd  0.7129 0.3387 0.1383  0.3387 1.801 1.468 3.392 3.310 1.611 4149

Leve' Of ** ** ** ** ** ** ** ** ** **
significance
% CV 10.40% 10.76% 15.08% 12.33% 14.13% 13.94% 11.59% 20.35%  13.50%  14.09%

Note: PH= Plant height (cm), FLL= Flag leaf length (cm), FLW=Flag leaf width (cm), NPBP=Number of
primary branches per panicle, NSBP=Number of secondary branches per panicle, PL=Panicle length (cm),
NFGP=Number of filled grains per panicle, NUGP=Number of unfilled grains per panicle, TSW=Thousand
seed weight (g), YH= Yield per hectare (ton/ha).

** indicates significant at 1% level. Each letter indicates significantly different from other.

STI was used to identify genotypes that produce higher grain yield (ton per
hectare) under both irrigated and rainfed conditions. The higher value of STI indicates
higher tolerance to stress of the genotypes. Rice genotypes BRRI dhan55 (0.824), BRRI
dhan58 (0.726) Soilerpuna (0.707) and Gopaldeshi (0.703) showed the highest value of
STl value (Table 3). Therefore, these genotypes were graded to be tolerant to water stress
at reproductive stage. With respect to STI value, BRRI dhan55, BRRI dhan58,
Soilerpuna, Gopaldeshi, BRRI dhan36, Borail and BRRI dhan59 were the top 7
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Table 2. Performance of different genotypes under rainfed condition

Genotypes PH FLL FLW NPBP NSBP PL NFGP NUGP TSW YH

Poshusail ~ 11500d 23.40h 160a 750gh 19.001 RC 1000c 22.67de 19.00hi 2570 ij
Gorchihail ~ 111.00f 24.00g 1.44c-f 650j  2500fg 20.78f 300k 3867a 23.00e 2873 hi
Birion 12600a 26.00d 145b-e 11.90a 2850de 2151de 130.0a 12.33j 26.50ab 3.630 cd
Soilerpuna  118.00c 25.00ef 150a-d 11.00c 29.00cd 23.04a 850d 1233j 26.00b 4.150ab
Pankaich ~ 106.00h 20001 125g 920e 2250i 22.09bc 60.0i  38.33a 2200f 3.080 gh
Gopal Deshi 126.00a 27.00b 155a-c 1150b 27.50e 22.00bc 80.0e  17.56hi 26.30b 4.260a
Borail 92001 26.80bc 1.36d-g 950e  33.80b 21.67d 850d  18.33g-i 27.20a 3.850 bc
BRRIdhan28 84.83m 2500ef 142cf 823f  2200ij 23.05a 1100b 27.43c 23.00e 3.160e-h
BRRIdhan55 94.00j 28.00a 144cf 10.60d 38.00a 21.79cd 112.0b 25.78cd 24.00d 4.420a
BRRIdhan45 93.00k 2040k 147ad 820f 3000c 2000g 650h  20.33e-h 2400d 1.4701
BRRIdhan50 80.00p 26.60c 150a-d 7.80g 22200 22.14b 70.0g 21.00e-g 2500c 3.450 de
BR 25 119.00b 24.80f 137d-g 7.70g 2060k 2129e 650h 31.00b 26.00b 2.300jk
BRRIdhan86 95.00i 2320h 152a-c 1050d 24.20gh 22.05bc 76.0f  18.33g-i 23.00e 2250k
BRRIdhan29 82.00n 2250i 136d-g 7.50gh 22.00ij 20.70f 680gh 16.00i 18.50hi 2.750i
BRRIdhan35 81.000 21.20j 143cf 7.20hi 2000kl 19.28i 80.0e  2340de 18.20i 3.100 f-h
BRRIdhan36 76.00s 2530e 159ab 7.50gh 21.00jk 19.25i 102.0c 17.60hi 19.30gh 3.400 d-f
BRRIdhan58 78.00q 2340h 136d-g 820f 2500fg 19.67h 82.0de 23.20de 21.20f 3.880 bc
BRRIdhan59 77.00r 22201 146a-e 830f 22200 20.10g 79.0ef 19.30fh 20.00g 3.210 e-g
(%)of Lsd 07944 03347 01478 03222 1238  19.00i 3310 3271 08181 0.3136

Level of *% *% *% *% *% 0.3179 ** K% Ex3 *%
significance
% CV 10.49% 10.85% 16.29% 12.23% 12.99% ** 12.55% 18.73% 12.21% 16.24%

Note: PH= Plant height (cm), FLL= Flag leaf length (cm), FLW=Flag leaf width (cm), NPBP=Number of
primary branches per panicle, NSBP=Number of secondary branches per panicle, PL=Panicle length (cm),
NFGP=Number of filled grains per panicle, NUGP=Number of unfilled grains per panicle, TSW=Thousand
seed weight (g), YH= Yield per hectare (ton/ha).

** indicates significant at 1% level. Each letter indicates significantly different from other.

performer under stress condition (Table 3). The genotypes BRRI dhan45 (0.255), BRRI
dhan86 (0.271), BR 25 (0.277) and Poshusail (0.391) showed the lowest STI (Table 3)
value which implies that these were highly susceptible to stress, especially at
reproductive stage. Based on STI value, some promising drought tolerant genotypes were
identified namely BRRI dhan55, BRRI dhan58, Soilerpuna, and Gopaldeshi. Previously a
number of studies showed that STI was an important index for identifying drought
tolerant genotypes (Raman et al., 2012; Kumar et al., 2014; Muthuramu and Ragavan,
2020).
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The analysis of correlation co-efficient among different characters under irrigated
(Table 4) condition showed that plant height exhibited significant but negative correlation
(-0.535™) with grain yield and non-significant correlation (-0.09™) under rainfed
condition (Table 5). Flag leaf length (0.634), thousand-seed weight (0.480), number of
primary branches per panicle (0.438), number of filled grains per panicle (0.472), number
of secondary branches per panicle (0.370) were showed the positive and significant
correlation with grain yield under rainfed condition (Table 5). Selection based on these
important yield contributing traits would be effective for the development of drought
tolerant rice varieties because grain yield depends on the contribution of many
independent variables.

Table 3. Stress Tolerance Index (STI) of different characters among the genotypes

Genotypes PH FLL FLW NPBP NSBP PL NFGP  NUGP  TSW YH

Poshusail 1.189d 0.828) 1.077a 0.874hi 0.5711 0.864h-j 1.020b 1.340de 0.736g 0.391h
Gorchihail 1.112e 0.908i 0.830fj 0589m 0.824f-h 0.940c-f 0.198n 2.901b 0.86lef 0.477¢g
Birion 1511a 0977f 0.860ei 1.617b 1.105c 1.063ab 1.637a 0.378] 0.889de 0.561 ef

Soilerpuna 1.394b 0.834j 0.918c-f 1.423c 0.997d 0.978cd 0.612gh 0.403ij 0.938cd 0.707 bc
Pankaich 1260c 0.694n 0.794h-j 0.953fg 0.776¢g-j 0.887e-i 0.288m 3524a 0.830f 0.484¢g
Gopal Deshi ~ 1.518a 1.073c¢ 1.050ab  1.787a 1.066cd 0.893e-i 0.528ij 0.853gh 1.051ab 0.703 bc
Borail 0.865g 1.050d 0.817g-j 1.107e 1553b  0.951c-e 0.663f 0.873gh 1.039b 0.656 cd
BRRIdhan28 0.664h 1.123b 0.863e-i 1.002f 0.820f-i 0.985cd 0.830c 1574cd 0.830f 0.518fg
BRRIdhan55 0.818g 1.219a 0.903d-g 1.166de 1.963a 0.869¢g-j 0.806cd 1.604cd 0.814f 0.824a
BRRIdhan45 0.811g 0.700 mn 0.967 b-d 1.008f 1505b  1.098a 0.507j 1.416c-e 0.960c 0.255ij
BRRIdhan50 0.550i 1.022e 0.953b-e 0.909gh 0.828e-h 0.973cd 0.538i 0.718¢-i 1.097a 0551f
BR 25 1430b 0.919hi 0.796h-j 0.797jk 0.678k  0.921d-h 0476k 1.581cd 1.074ab 0.277i
BRRIdhan86 0.851g 0.820j 1.006a-c 1.224d 0904e 1.057ab 0.542i 0.611h-j 0.861ef 0.271i
BRRIdhan29 0.660h 0.715m 0.832fj 0.798jk 0.845e-g 0.896e-h 0.539i 0.349j 0555kl 0.476¢g
BRRIdhan35 0.571i 0.7501 0.891d-h 0.746kl 0.718jk 0.830ij 0.624g 1.200ef 0.603jk 0.554f
BRRIdhan36 0.526i 0.930h 1.034ab  0.816ij 0.747i-k 0.876fj 0.792d 1.020fg 0.670hi 0.692 bc
BRRIdhan58 0.582i 0.955g 0.785ij 1005f 1.052cd 0.875g-j 0.700e 1.453c-e 0.695gh 0.726 b

BRRIdhan59 05361 0801k 0921c-f 0.838ij 0.768h-j 0.822j 0.616 gh 0.892f-h 0.619ij 0.619 de

Note: PH = Plant height (cm), FLL= Flag leaf length (cm), FLW=Flag leaf width (cm), NPBP=Number of
primary branches per panicle, NSBP=Number of secondary branches per panicle, PL=Panicle length (cm),
NFGP=Number of filled grains per panicle, NUGP=Number of unfilled grains per panicle, TSW=Thousand
seed weight (g), YH= Yield per hectare (ton/ha).

Each letter indicates significantly different from other.
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Table 4. Correlation co-efficient among different characters under irrigated condition

PH FLL FLW NPBP  NSBP PL NFGP NUGP TSW YP
PH 1 -0.161 -0.065 0.309ns -0.204ns -0.253ns -0.004ns 0.080ns 0.261 ns -0.535 **
ns ns
FLL 1 -0.028 0.330* 0.407** -0.227ns 0.017ns 0.225ns 0.211 ns 0.249 ns
ns
FLW 1 0.260ns 0.022ns 0.190ns -0.001ns 0.017 ns 0.304 ns 0.091 ns
NPBP 1 0.299ns 0.001ns 0.271ns -0.228 0.294 ns 0.063 ns
ns
NSBP 1 0.120ns -0.017ns 0.122ns 0.029 ns 0.316 ns
PL 1 0.195ns -0.395* -0.050 -0.152ns
ns
NFGP 1 -0.441 -0.141 0.067 ns
** ns
NUGP 1 0.129 ns 0.097 ns
TSW 1 -0.219 ns
YP 1

Note: PH = Plant height (cm), FLL= Flag leaf length (cm), FLW=Flag leaf width (cm), NPBP=Number of
primary branches per panicle, NSBP=Number of secondary branches per panicle, PL=Panicle length (cm),
NFGP=Number of filled grains per panicle, NUGP=Number of unfilled grains per panicle, TSW=Thousand
seed weight (g), YP=Yield per plant (g).

* indicates: significant at 5%, ** indicates: significant at 1% and ns indicates: not-significant

In the path analysis flag leaf width (0.084), number of primary branches per
panicle (0.274), number of secondary branches per panicle (0.166), number of filled
grains per panicle (0.101), number of unfilled grains per panicle (0.138) showed positive
and direct effect on grain yield under irrigated condition (Table 6). Flag leaf length
(0.509), number of primary branches per panicle (0.310), number of filled grains per
panicle (0.117), number of unfilled grains per panicle (0.153) and thousand seed weight
(0.349) showed the positive and direct effect on grain yield under rainfed condition
(Table 7). Flag leaf width (0.084) and number of secondary branches per panicle (0.166)
showed the positive direct effect under irrigated condition (Table 6) but these two traits
showed the negative direct effect under rainfed condition (Table 7). Sahu et al., (2017)
observed the similar findings. Selection based on leaf width and number of secondary
branches per panicle would not be effective for the development of drought tolerant
varieties. Flag leaf length (0.509) showed the positive effect on yield under rainfed
condition but revealed negative direct effect on yield under irrigated condition (Table 6
and 7). Therefore, selection based on flag leaf length would be effective. By observing
the direct and indirect effects of different yield contributing traits on yield, the breeder
can select the best promising genotypes. Results in this study indicated a positive and
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highly significant correlation exist between grain yield and other yield contributing
characters under stress level. The genotypes that showed high grain yield under non-
stressed condition also revealed high yield under stressed condition.

Table 5. Correlation co-efficient among different characters under rainfed condition

PH FLL FLW NPBP NSBP PL NFGP NUGP TSW YP

PH 1 0.076ns 0.002ns 0.423** 0.153ns 0.616** -0.035ns 0.095ns 0.357* -0.090 ns
FLL 1 0.334* 0.439** 0.442** 0.213ns 0510** -0.297ns 0.634 **
FLW 1 0.091ns -0.039ns -0.119ns 0.277ns -0.308ns 0.186ns 0.223 ns
NPBP 1 0.601** 0.395* 0.499 ** -0.479** 0.525** 0.438 **
NSBP 1 0.340* 0.241ns -0.206ns 0.528** 0.370*
PL 1 0.014ns 0.046ns 0.655** -0.026 ns
NFGP 1 -0.521** 0.167ns 0.472 **
NUGP 1 -0.102 ns -0.237 ns
TSW 1 0.480 **
YP 1

Note: PH = Plant height (cm), FLL= Flag leaf length (cm), FLW=Flag leaf width (cm), NPBP=Number of
primary branches per panicle, NSBP=Number of secondary branches per panicle, PL=Panicle length (cm),
NFGP=Number of filled grains per panicle, NUGP=Number of unfilled grains per panicle, TSW=Thousand
seed weight (g), YP= Yield per plant (g).

* indicates: significant at 5%, ** indicates: significant at 1% and ns indicates: not-significant

Table 6. Path coefficient among different characters under irrigated condition

PH FLL FLW NPBP NSBP PL NFGP  NUGP TSW YP
PH -0.650 0.014  -0.005 0.085 -0.034 0.088 0.000 0.011 -0.042 -0.535
FLL 0.105 -0.088 -0.002 0.090 0.068 0.078 0.002 0.031 -0.034 0.249
FLW 0.042 0002 0.084 0.071 0.004 -0.066 0.000 0.002 -0.049 0.091
NPBP -0.201 -0.029 0.022 0.274 0050 0.000 0.027 -0.032 -0.048 0.063
NSBP 0133 -0.036 0.002 0.082 0.166 -0.041 -0.002 0.017 -0.005 0.316
PL 0.165 0020 0.016 0.000 0.020 -0.346 0.020 -0.055 0.008 -0.152
NFGP 0.002 -0.002 0.000 0.074 -0.003 -0.068 0.101 -0.061 0.023 0.067
NUGP -0.052 -0.020 0.001 -0.063 0.020 0.137 -0.044 0.138 -0.021 0.097
TSW -0.170 -0.019 0.026 0.080 0.005 0.017 -0.014 0.018 -0.162 -0.219

Residual Value (R): 0.699

Note: PH = Plant height (cm), FLL= Flag leaf length (cm), FLW=Flag leaf width (cm), NPBP=Number of
primary branches per panicle, NSBP=Number of secondary branches per panicle, PL=Panicle length (cm),
NFGP=Number of filled grains per panicle, NUGP=Number of unfilled grains per panicle, TSW=Thousand
seed weight (g), YP=Yield per plant (g).
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A positive correlation between grain yields has also been reported earlier by
many workers (Dadbakhsh et al., 2011; Rahman, 2014; Bennani et al., 2017). Positive
and significant correlation also exists between STI and yield/plant as previously reported
by other workers (ilker et al., 2011; Toorchi et al., 2012).

Table 7. Path coefficient among different characters under rainfed condition

PH FLL FLW NPBP NSBP PL NFGP NUGP TSW YP

PH -0.143  0.039 0.000 0.131 -0.011 -0.241 -0.004 0.014 0.125 -0.090
FLL -0.011 0509 -0.025 0.136 -0.031 -0.083 0.060 -0.045 0.221 0.731
FLW 0.000 0170 -0.075 0028 0.003 0.047 0.033 -0.047 0.065 0.223
NPBP -0.061 0.223 -0.007 0.310 -0.042 -0.154 0059 -0.073 0.183  0.438
NSBP -0.022 0.225 0.003 0.18 -0.070 -0.133 0.028 -0.032 0.184 0.370
PL -0.088 0.108 0.009 0.122 -0.024 -0.391 0.002 0.007 0.229 -0.026
NFGP 0.005 0259 -0.021 0.155 -0.017 -0.006 0.117 -0.080 0.058 0.472
NUGP -0.014 -0.151 0.023 -0.148 0.014 -0.018 -0.061 0.153 -0.036 -0.237
TSW -0.051 0323 -0.014 0.162 -0.037 -0.256 0.020 -0.016 0.349  0.480

Residual Value (R): 0.5

Note: PH = Plant height (cm), FLL= Flag leaf length (cm), FLW=Flag leaf width (cm), NPBP=Number of
primary branches per panicle, NSBP=Number of secondary branches per panicle, PL=Panicle length (cm),
NFGP=Number of filled grains per panicle, NUGP=Number of unfilled grains per panicle, TSW=Thousand
seed weight (g), YP=Yield per plant (g).

Conclusion

The study was designed to investigate the relationship of different yield and yield
contributing traits on grain yield and observe the yield performance of different Boro rice
genotypes under irrigated and rainfed conditions. Among the eighteen genotypes, BRRI
dhan55, Gopal Deshi and Soilerpona showed the superior performance in terms of gran
yield and yield attributes under rainfed condition. Therefore, these genotypes could be
used for the future water stress breeding program. The genotypes BRRI dhan55, BRRI
dhan58, Soilerpona, Gopaldeshi and BRRI dhan36 showed the highest STI value
therefore could be recommended as parent materials to develop drought tolerant varieties.
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