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ABSTRACT 
 
An experiment was conducted at BINA sub-station, Gopalganj during Aus season in 2019-20 to 
compare the performance between System of Rice Intensification (SRI) and conventional rice 
cultivation methods. In this experiment the treatments were system of rice intensification (SRI) and 
conventional method of rice cultivation and the test crop was Binadhan-14. In SRI method (A10S2M) 
seedling age (A) was 10 days, no. of seedlings/hill (S) was 2 and irrigated condition was moist (M).  
In conventional method (A25S3F) seedling age (A) was 25 days, no. of seedlings/hill (S) was 3 and 
irrigated condition was flooded (F). In terms of plant height, tillers/hill and dry matter partitioning SRI 
performed better than the conventional method of rice cultivation. SRI showed better performance 
in terms of yield contributing characters than conventional cultivation method. SRI showed the 
highest yield (7 t/ha) than conventional (6.67 t/ha) cultivation method. 

Original Research Article 



 
 
 
 

Akondo et al.; APRJ, 6(4): 1-7, 2020; Article no.APRJ.62093 
 
 

 
2 
 

Keywords: System of Rice Intensification (SRI); aus; binadhan-14; moist condition and dry matter 
partitioning. 

 
1. INTRODUCTION 
 
Rice (Oryza Sativa L) constitutes one of the most 
important staple foods of over half of the world’s 
population. Globally, it ranks third after wheat 
and maize in terms of production [1]. Today’s 
world person of 6.0 billion is expected to increase 
by 35% to reach about 8.0 billion by 2030. The 
increasing population will result in considerable 
additional demand for food. Simultaneously, 
water demand for non-agricultural sectors will 
keep increasing in both developed and 
developing countries. About 40% of the land in 
the world is under arid and semi-arid climatic 
conditions [2]. With a rapidly increasing world 
population, the pressure on limited fresh water 
resources increases. SRI is a rice cultivation 
method developed in Madagascar which 
increases rice productivity with reducing the 
external inputs like fertilizers and herbicides [3,4]. 
Sustainable rice production would be possible by 
increasing yields on the same piece of land 
reducing the input like water, chemicals, 
fertilizers and labor [5,6]. SRI consists of some 
principles including transplanting of younger 
seedlings (< 15 days) at wider spacing in square 
grid pattern, only one seedling hill-1, water 
management with alternate wetting and drying, 
mechanical weeding and use of organic compost 
fertilizer instead of chemical fertilizer [7]. Use of 
younger seedlings, wider spacing and a single 
seedling hill-1 facilitate the utilization of the 
resource to develop stronger individual plants in 
the rice field. System of Rice Intensification (SRI) 
method of paddy cultivation is very important 
because it needs less seed, less water, less 
fertilizer and fewer attacks of pest and disease 
but per hectare yield gain is over traditional 
method of paddy cultivation [8]. It has been 
recognized that the conventional method, which 
is based on high yield varieties and intensive 
uses of artificial inputs, is no longer acceptable 
since in many ways it has resulted in the 
degradation of natural resources and 
undermined rural values. At this time to be 
search for alternative or new methods of rice 
productivity which is capable of restoring the 
natural resources and while maintaining the high 
productivity of rice crop. Declining profitability 
owing to high input prices and low prices of rice 

is also leading to farmers’ withdrawal from rice 
cultivation, and thus jeopardizing future rice 
supply [9]. There is a need to make rice 
cultivation more efficient in terms of returns on 
farmer investments and use of water resources. 
So the experiment was conducted to find out the 
proper method of sowing of rice in SRI and 
compare to conventional method. 

 
2. MATERIALS AND METHODS 
 
This experiment was carried out at BINA sub-
station, Gopalganj during Aus season in 2019-20 
to compare the performance between System of 
Rice Intensification (SRI) and conventional rice 
cultivation methods. The rice variety was 
Binadhan-14. The experiment was laid out in a 
RCBD with three replications. The experiment 
was carried out in pot. The unit pot size was 60 
cm X 40 cm. Two seedlings were transplanted in 
15 cm X 20 cm spacing. The treatments were 
SRI and conventional methods of cultivation. In 
SRI method (A10S2M) seedling age (A) was 10 
days, no. of seedlings/hill (S) was 2 and irrigated 
condition was moist (M).  In conventional method 
(A25S3F) seedling age (A) was 25 days, no. of 
seedlings/hill (S) was 3 and irrigated condition 
was flooded (F). The irrigations were given as 
and when required depending upon the intensity 
of rains. Water level of 5±2 cm was maintained in 
treatment under conventional method during the 
crop growth period. In SRI, water level was 
maintained at soil saturation level by intermittent 
light irrigation coinciding with alternate wetting 
and drying. Some further details of the SRI 
methodology are contrasted with the 
conventional practices for irrigated rice in Table 
1. 

 
Application of fertilizer and intercultural 
operations were done as recommended.  At 30, 
60 and 90 days after transplanting (DAT) data on 
different morphological characters were         
collected and data on yield and yield            
contributing characters were collected at  
harvest. The collected data were                        
analyzed by using Statistix 10 package and             
the mean differences were adjusted by LSD   
test. 
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Table 1. Comparison between major agronomic practices for SRI and for conventional irrigated rice production 
 

 Seed 
requirement 
(kg/ha) 

Age of 
seedlings 
(days) 

Transplants 
per clump 

Spacing of 
clumps (cm) 

Transplants 
per m2 

Water management Fertility 
management 

Weed 
management 

SRI method 5 - 10 8 – 15 1 25x25 to 50x 50 4 to 25 Moist soil; 
intermittent drying 

Compost 3-4 rounds, 
with rotary hoe 

Conventional 
production 
methods 

80 - 120 20 - 30 3 to 4 10 x 10 to 20x20; 
usually in rows 

75 to 150 Continuous flooding Basal mineral fertilizer 
+N top dressing 

2 rounds; may 
use herbicides 

Source: [10]
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3. RESULTS AND DISCUSSION 
 

3.1 Plant Height 
 

Plant height is an important index for assessment 
of crop performance. There was a gradual 
increase in the plant height till maturity. This was 
mainly due to increase in the length of leaves 
and size of panicle till harvest. System of rice 
intensification recorded significantly higher plant 
heights than conventional method of cultivation 
at all the growth stages. Similar result was found 
by [11]. The tallest plants were recorded in SRI 
and shortest plant height found in conventional 
methods of cultivation. In both cultivation 
methods plant height increased up to 90 DAT 
(Fig. 1). Similar significant variation in plant 
height was also found by [12]. 
 

3.2 No. of Tiller/Hill 
 

No. of tiller/hill was increased significantly with 
system of rice intensification. Tillering ability is 
genetically controlled, but is also much 
dependent on environmental factors. System of 
rice intensification has higher tillers number as 
under wide spacing each individual crop could 
have effectively utilized more available resources 
such as space, foraging area for root system, 
better root spread, more light interception etc. 
resulting in enhanced tiller production [13]. SRI 
showed the highest no. of tiller/hill than 
conventional method of cultivation throughout the 
growing season (Fig. 2). In both SRI and 
conventional cultivation methods no. of tiller/hill 
showed the similar trends throughout the growing 
season. These results are consistent with the 
work of [14] and [15], showing that the technical 
methods of SRI avoid the growth-limiting factors 
introduced by transplanting stress when older 
seedlings are used and when transplanting is 
done quickly and carefully. 
 
3.3 Dry Matter Partitioning 
 
The dry matter accumulation is increased as the 
growth progressed and the maximum value was 
observed at 60 DAT for both leaf and leaf sheath. 
On the other side the highest dry matter 
accumulation for panicle was recorded at 90 
DAT. System of rice intensification increased 
plant height, tillers/hill and leaf area index 
indicating higher photosynthetic efficiency which 
in turn resulted in higher dry matter accumulation 
than conventional method of cultivation at all the 
growth stages. This was in conformity with the 
finding of [16]. SRI increased plant height, total 

tillers/hill and leaf area index indicating higher 
chlorophilic area improving photosynthesis 
efficiency of plant which in turn resulted in higher 
dry matter accumulation. Dry matter partitioning 
into leaf, stem and leaf sheath increased up to 55 
days after transplanting while panicle dry weight 
continued to increase till maturity. Dry matter 
partitioning into vegetative organs decreased 
after 55 days after transplanting which indicated 
remobilization of assimilates from vegetative 
parts towards developing grain. Several authors 
[17,18] showed that two physiological processes 
are involved in grain growth; utilization of 
photosynthates through current photosynthesis 
and remobilization and translocation of 
assimilates accumulated before anthesis. In 
present study, it seemed that stem had higher 
amount of dry matter remobilization than other 
vegetative organs of rice as reduction of stem 
reserve was more pronounced. This result was in 
consistent with the findings of [19] and [20] and 
they reported that different rate of remobilization 
among the rice genotypes were reported to their 
agronomic and physiological characteristics. 

 
3.3.1 Leaf dry weight/hill 

 
It was observed that leaf dry weight reached the 
highest plateau at 60 DAT in both the cultivation 
methods. SRI showed the highest leaf dry weight 
throughout the growing season than conventional 
cultivation method (Fig.3a). 
 
3.3.2 Leaf sheath dry weight/hill 

 
Leaf sheath dry weight also showed the similar 
trends as leaf dry weight throughout the growing 
season (Fig. 3b). It was observed that dry 
matters partitioning were better at SRI than 
conventional cultivation method. It was might be 
due to efficient water use and no. of seedlings 
that lower the competition in SRI cultivation 
method. 

 
3.3.3 Panicle dry weight/hill 

 
In SRI panicle dry weight decreased up to 90 
DAT but conventional cultivation method showed 
the opposite trends. SRI showed the highest 
panicle dry weight than conventional cultivation 
method throughout the growing season (Fig. 3c). 
 
Significant improvement in yield attributes i.e. 
effective tillers/hill, panicle length, 
spikelets/panicle, filled grain/panicle and 1000- 
grain weight was recorded under system of rice 
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intensification (Table 2). This may be attributed to 
adequate availability and supply of resources 
under system of rice intensification and their 
translocation along with other nutrients to the 
sink [21]. Also reported that changes in 
management under SRI could form more 
photosynthetic organ, strengthen photosynthetic 
ability, produce higher dry matter, provide 
sufficient nutrient to sink continually, make the 
seed more plump, increase 1000-grain weight, 
seed setting percentage and filled grains per 
panicle. Conventional method of cultivation 

resulted in shorter grains, which was largely due 
to low rate of photosynthesis and poor supply of 
photosynthate to the developing sink. 
 
All the yield contributing characters showed 
statistically similar except 1000 grains weight. 
SRI showed better performance in terms of yield 
contributing characters than conventional 
cultivation method. SRI showed the highest yield 
(7 t/ha) than conventional (6.67 t/ha) cultivation 
method (Table 2). 
 

 
 

 
 

Fig. 1. Plant height (cm) 
 

 
 

Fig. 2. No. of tiller/hill 

 
Table 2. Yield and yield contributing characters 

 
Treatment Effective 

tiller hill-1 
Non –
effective 
tiller hill-1 

Panicle 
length 
(cm) 

spikelets
/panicle 

Filled 
grains 
panicle-1 

Unfilled 
grains 
panicle-1 

1000 
grains 
weight 
(gm) 

Yield 
(t/ha) 

A10S2M 36.17a 8.50a 24.60a 124.93a 96.80a 28.13a 23.57a 7.00a 
A25S3F 32.83a 4.83a 22.21a 96.80a 77.87a 18.93a 21.29b 6.67a 
LSD (5%) 18.44 11.13 5.99 76.38 96.32 44.73 2.14 1.05 
CV% 15.21 47.53 7.28 19.61 31.39 54.11 2.72 5.71 
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                   (3a)                                                                  (3b) 

 

 
                 (3c) 

 
Fig. 3. Dry matter partitioning in different plant parts 

 
4. CONCLUSION 
 
SRI practice is more beneficial than the 
conventional method of rice cultivation at 
Gopalganj district especially in southern part of 
Bangladesh. The present study showed              
that rice cultivation adopting SRI produced (7 
t/ha) higher yield over the conventional               
method (6.67 t/ha). Moreover, in SRI             
technique as very tiny seedlings was used               
that could be maintained easily in dapog 
seedbed and ready for transplanting in short time 
where it require 20 to 25 more in                
conventional method. In this experiment SRI 
proved their better performance over the 
conventional method of rice cultivation in terms 
of morphological characters, dry matter 
partitioning and yield and yield contributing 
characters. 

 
COMPETING INTERESTS 
 
Authors have declared that no competing 
interests exist. 

REFERENCES 
 

1. Bandyopadhay S, Roy CN. Rice 
Processing Technology, IBTT publishing 
Co. PVT. Id, 66. Japath, New Delhi, India; 
1992. 

2. Gamo M. Classification of arid regions by 
climate and vegetation. J. Arid Land Stud. 
1999;1:9–17. 

3. Thakur AK, Uphoff N, Antony E. An 
Assessment of Physiological Effects of 
System or Rice Intensification (SRI) 
Practices compared with recommended 
rice cultivation practices in India. Expl 
Agric. 2009;1-22. 

4. Vermeule M. More from less, from less to 
more. Scaling Up: Dissemination of a Rice 
Cultivation Technique. Farming Matters. 
Amsterfoort, the Netherlands. 2009;3. 

5. Bouman BA, Peng S, Castañeda AR, 
Visperas RM. Yield and water use of 
irrigated tropical aerobic rice systems. 
Agric. Water Mngt. 2005;74:87-105. 

6. Mati BM, Nyamai M. Promoting the 
System of Rice Intensification in Kenya: 

0.00
5.00

10.00
15.00
20.00
25.00
30.00
35.00

40 DAT 60 DAT 90 DAT

L
ea

f 
d

ry
 w

ei
gh

t 
(g

m
)/

h
il

l

Days after transplanting

A10S2M A25S3F

0.00
5.00

10.00
15.00
20.00
25.00
30.00
35.00

40 DAT 60 DAT 90 DAT

L
ea

f 
sh

ea
th

 d
ry

 w
ei

gh
t 

(g
m

)/
h

il
l

Days after transplanting

A10S2M A25S3F

0.00

10.00

20.00

30.00

40.00

50.00

60.00

60 DAT 90 DAT

P
an

ic
le

 d
ry

 w
ei

gh
t 

(g
m

)/
h

il
l

Days after transplanting

A10S2M A25S3F



 
 
 
 

Akondo et al.; APRJ, 6(4): 1-7, 2020; Article no.APRJ.62093 
 
 

 
7 
 

Growing more with less water: An 
information brochure used for training on 
SRI in Mwea; 2009. 
Available:http://www.imawesa.net/publicati
ons/training manuals/IMAWESA Training 
Manual5-SRI notes. 

7. Mati BM, Nyamai M. Promoting the 
System of Rice Intensification in Kenya: 
Growing more with less water: An 
information brochure used for training on 
SRI in Mwea; 2009. 
Available:http://www.imawesa.net/publicati
ons/training manuals/IMAWESA Training 
Manual5-SRI notes. 

8. Prusty, Ajay Kumar, et al. Socio-economic 
attributes of farmers adopting System of 
Rice Intensification (SRI) method - An 
overview. Mukt Shabd Journal. 2020; 
9(6):2477-2486. 

9. Thiyagarajan TM. Saving Water in Lowland 
Rice Cultivation While Improving 
Profitability: Transition in Rice Cultivation; 
2001. 
Available:http://www.waterforfood.nl/docs/ 

10. Willem AS, Uphoff N, Amir K. A review of 
agricultural research issues raised by the 
system of rice intensification (SRI) from 
Madagascar: Opportunities for improving 
farming systems for resource-poor 
farmers. Agricultural Systems. 2002;71: 
249–274. 

11. Patwardhan SM, Patel SM. Promotion of 
System of Rice Intensification (SRI) in 
rainfed rice cultivation amongst the 
farmers of Dang district of Gujrat. 3rd 
Symposoim on “System of Rice 
Intensification in India -Extended 
summaries”. 1-3rd December 2008, TNAU, 
Coimbatore. 2008;1:85-87. 

12. Alam MM, Hasanuzzaman M, Nahar K. 
Growth Pattern of Three High Yielding Rice 
Varieties under Different Phosphorus 
Levels. Advances in Bio. Research. 
2009;3(3-4):110-116. 

13. Thavaprakash N, Sangeetha SP, 
Devasenapathy P, Natarajan S. Perforance 
evaluation of SRI in comparison with 
method of planting under Organic farming 
in rice. 3rd Symposium on “System of Rice 
Intensification in India – Extended 
summaries” held at TNAU- Coimbatore 
from. 2008;46:200-202. 

14. Laulanié H. Le système de riziculture 
intensive et la Côte-Est de Madagascar 
(The system of intensive rice and the East 
Coast of Madagascar). Lakroa, 
Fianarantsoa. 1993;96. 

15. Serpantié G, Rakotondramanana M. 
L’intensification de la riziculture 
malagache, en pratique (Malagasy rice 
intensification, in practice). Cahiers 
Agriculture. 2013;22:401-10. 

16. Singh B, Natesan S K A, Singh B K, Usha 
K. Improving zinc efficiency of cereals 
under zinc deficiency. Curr Sci. 2005;88(1): 
36–44. 

17. Barvestani ZT, Pirdashty H. Dry matter and 
nitrogen remobilization of rice genotypes 
under different transplanting dates. 
Proc.10th Australian Agron. Conf; 2001. 

18. Ntanos DA, Koutroubus SD. Dry matter 
and N accumulation for India and japonica 
rice under Mediterranean conditions. Field 
Crops Res. 2002;74:93-101. 

19. Yang J, Wang JZ, Liu L, Zhu Q. Post 
anthesis water deficits enhance grain filling 
in two-line hybrid rice. Crop Sci. 
2003;43:2099-2108. 

20. Kumar R, Barawagi AK, Ramos C, 
Amarante ST, Ismail AM, Wade IJ. 
Partitioning of dry matter during drought 
stress in rainfed low land rice. Field Crops 
Res. 2006;9:1-11. 

21. Lu Y, Li JY, Wang JC, Tang YQ, Yu GP. 
Effect of SRI on dry matter production and 
grain yield of Yuyou 11. Southwest China 
J. Agricultural Sciences. 2005;18(6):719-
723. 

_________________________________________________________________________________ 
© 2020 Akondo et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License 
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 

 
 

 
 

Peer-review history: 
The peer review history for this paper can be accessed here: 

http://www.sdiarticle4.com/review-history/62093 


