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Abstract: A field experiment was carried out at the experimental field, Bangladesh Institute of Nuclear
Agriculture  (BINA),  Mymensingh  during  the  period  of  July to November, 2005 to evaluate the effect of
multi-nutrient fertilizer at different dose on field diseases and seed health of rice. The experiment was laid out
in RCBD with four replications. There were seven treatments, among them multi-nutrient fertilizer @ 375 kg haG1

i.e. 25%  higher  than  recommended  dose,  show  better  result  in  respective  of disease incidence, severity
and seed health. Except germination percentage and 1000-grains weight the effect of multi-nutrient fertilizers
@ 375 kg haG  and multi-nutrient fertilizers @ 300 kg haG  shows better performance among the treatments. 1       1
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INTRODUCTION from the disease or be resistant to disease or may

Rice (Oryza sativa L.) is one of the major cereal crops nutrition may affect the development of a disease when
of the world used as the staple food by the 60% of the the concentration of all the nutrients is increased or
world population. It also staple food crop of the people of decreased  beyond  a  certain  range  [07].  Complex  or
Bangladesh where it is extensively grown in all seasons of (multi-nutrient) fertilizer may play good role in this aspect.
the year. About 80% of cropped area of this country is Nutritional management of disease can be considered
used  for  rice  production, with annual production of as an alternative to minimize the yield loss due to diseases
25.18 million tons from 10.29 million ha of land [1]. The of rice. Ultimately, health, yield and quality of rice are
climate  and  soil  of  Bangladesh  are   favourable  for affected. In order to obtain maximum yield by minimizing
year-round rice production. Nevertheless, the average disease, there is a need to add nutrients to the soil in a
yield of rice in Bangladesh is 4.01 t haG  [2] which is judicious way. Although very few and sporadic research1

almost less than 50% of the world average rice grain yield. have been done on effect of multi-nutrient fertilizer on rice
There  are  many  constraints  responsible  for  low productivity depending on the edaphic and climatic

yield of rice in Bangladesh. Lack of adoption of modern conditions [8]. Thus, the present study was under taken-
production technology and use of low yielding varieties to evaluate the effect of multi-nutrient fertilizer on seed
are important limiting factors to achieve desirable yield. health and some agronomic characters of transplanted rice
Plant diseases are also important factors to reduce rice cv. BINA Dhan 6.
yield substantially [3]. There is no accurate estimate about
the yield loss of rice due to diseases. However, roughly, MATERIALS AND METHODS
10% yield loss of rice may be incurred annually due to
seed-borne diseases in the country [4]. The field experiment was conducted at the

Application of fertilizers and manures in the soil are experimental field of Bangladesh Institute of Nuclear
aimed to supply nutrients to the plant. It induces disease Agriculture (BINA), Mymensingh, Bangladesh during the
resistance to plants. As a result, the plants may recover period  from  July  to  November,  2004. The experiment

overcome the disease epidemic [5,6]. Even a balanced
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was laid out in a Randomized Complete Block Design were collected from 10 infected plants of each plots.
(RCBD) with 4 replications comprising seven different These seeds were used as seed samples. Infected seeds
multinutrient fertilizer treatments are as follows: and healthy seeds were taken and grouped into three

Treatments Name of Fertilizers kg haG1

T Control (No fertilizer) -1

T Multi-nutrient fertilizer2

(Recommended dose). 300 
T Multi-nutrient fertilizer3

(25% less than recommended dose). 225 
T Multi-nutrient fertilizer4

(25% higher than recommended dose). 375 
T NPKSZn fertilizers as per BARC,5

Fertilizer Recommendation Guide,
2005 for medium yield. 100, 20, 30, 10, 2.5

T NPKSZn fertilizers as per BARC,6

Fertilizer Recommendation Guide,
2005 for high yield. 140, 30, 40, 15, 5 

T NPKS (Farmer’s practice). 100, 50, 40, 20 7

The seed of BINA Dhan 6 was collected from
Bangladesh Institute of Nuclear Agriculture (BINA),
Mymensingh. The land was ploughed and cross
ploughed three times with country plough followed by
laddering in each time for bringing a desirable tilth. Weeds
and stubble of the previous crop were removed. The
seedlings were raised in seed bed. The sprouted seeds
were than broad casted uniformly on the well-prepared
seedbed. The seeds were covered with a thin layer of fine
soil. Thirty days old seedlings were transplanted on July
22, 2006. The planting distance was maintained at 25 cm
(row-row)  ×  15  cm (hill-hill) with three seedlings hillG .1

The  multi-nutrient  fertilizers  and  NPKSZn  fertilizers
were applied one day before transplanting as basal. The
fertilizers NPKSZn were applied through urea, triple super
phosphate, muriate of potash, gypsum and zinc sulphate.
Urea was applied in three equal installments. The first
installment  was applied after 10 days of transplanting.
The second and third doses of urea were top dressed at
active tillering (30 days after transplanting) and panicle
initiation (60 days after transplanting) stages,
respectively. Within one week of transplantation dead
seedlings were replaced carefully by planting new healthy
seedlings  from  the  same  source.  Weeding was done
two  times.  1  was on 7 days after transplanting (DAT)st

and 2  was 30 DAT. Data on different yield componentsnd

were recorded from 10 randomly selected hills from the
whole  plot.  The  grain  and  straw weight were expressed
in kilogram (kg) and converted to t haG . The 1000-grain1

weight  was  taken  from  dried  grain  samples  of  each
unit plot. 

On the next season the seeds from the same
experimental field were sorted out by dry inspection on
the basis of their morphological characteristics. Seeds

categories by using magnifying glass such as (i) healthy
grain. (ii) Spotted grain (iii) Unfilled grain. The seeds
under each category were counted and percentage was
calculated in each seed sample. In addition 1000 seed
weight of symptom bearing seeds and healthy looking
seeds were taken by an electric balance and calculated out
the reduction of seed weight (%) due to disease infection.

Data were collected on normal seedling, abnormal
seedling, diseased seedling ungerminated seed and
germination percentages was collected at 14 days after
sowing. This study was carried out in the Greenhouse of
SPC using tray method. Plastic trays (18"×9") were used.
One  hundred  seeds  were  selected   at  random  and
sown on sterilized sand in each plastic tray in four lines
(25 seeds/line). A total of 400 seeds were tested for each
treatment according to ISTA rules for testing germination
of seeds [9].

The  collected  data  were  analyzed  statistically
using “Analysis of variance” (ANOVA) technique and
the significance of mean difference were adjudged by the
Duncan’s Multiple Range Test [10] by using MSTST-C
statistical software [11].

RESULTS AND DISCUSSION

Seed Health: Effect of multi-nutrient fertilizer on percent
healthy grain, percent spotted grain, percent unfilled grain
and 1000 grain weight were determined and the results are
presented in Table 1. It was observed that the treatments
show difference on healthy grain per panicle. Healthy
grain varied from 94.50% to 88.03%, where the highest
(94.50%) healthy grains were obtained in T  and lowest4

(88.00%) in T . Percent spotted grain varied from 4.50% to1

6.25%,  where  the highest spotted grains were observed
in T  and the lowest (4.50%) was in case of using T6          4

(Table 1). Percent unfilled grains varied from 4.00% to
6.75%, where the highest (6.75%) unfilled grains were
recorded in T  treatment and the lowest (4.00%) in case of6

using T . These results were also supported by Baki and4

Anderson [12].

Seedling Health: Data on normal seedling, diseased
seedling, abnormal seedlings and non-germinated seeds
were presented in Table 2. The multi-nutrient showed very
little effect on germination. Seed germination varied from
93.85 (T ) to 95.25% (T  and T ) but the treatment shows5    4  6

difference  in  respect  of  normal  seedlings  which  varied
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Table 1: Effect of multi-nutrient fertilizers on healthy grain, spotted grain and unfilled grain of rice cv. BINA Dhan 6

Treatment Apparently healthy grain (%) Spotted grain (%) Unfilled grain (%)

T  88.03 b  6.00 a  6.25 a1

T  93.44 a  4.75 b  4.56 b2

T  88.99 ab  6.00 a  6.00 a3

T  94.50 a  4.50 b  4.00 b4

T  89.15 a  6.25 a  6.25 a5

T  88.75 b  5.90 a  6.75 a6

T  93.34 a  5.90 a  6.65 a7

LSD  5.66  0.67  0.785%

T = Control (no fertilizer); T = Multi-nutrient fertilizer @ 300 kg haG  (recommended dose); T = Multi-nutrient fertilizer @ 225 kg haG  (25% less than1     2          3 
1         1

recommended dose); T = Multi-nutrient fertilizer @ 375 kg haG  (25% high than recommended dose); T = NPKSZn @ 100, 20, 30, 10, 2.5 kg haG for4             5 
1               1

medium  yield  goal  (BARC,  2005);  T  =  NPKSZn  @  140,  30,  40,  15,  5  kg  haG for high yield goal (BARC, 2005); T = NPKS @ 100, 50, 40,6                          7 
1

20 kg haG (Farmer’s practice)1

Table 2: Effect of multi-nutrient fertilizers on seed germination and seedling health of rice cv. BINA Dhan 6

Seedling health

---------------------------------------------------------------------------------------------------------

Treatment Germination % Normal seedling (%) Diseased seedling (%) Abnormal seedling (%) Ungerminated seed (%)

T  94.00  85.50 b  5.00 a  4.25 a  6.001

T  94.25  89.00 a  4.25 b  2.00 c  5.752

T  94.50  88.25 ab  4.25 b  2.75 b  6.503

T  95.00  92.00 a  2.50 d  1.00 d  5.004

T  93.00  88.75 a  3.50 c  2.75 b  7.005

T  94.05  91.25 a  3.25 c  1.00 d  5.956

T  95.00  88.00 b  4.25 b  3.50 a  5.007

LSD  NS  3.88  0.60  0.33  NS5%

T = Control (no fertilizer); T = Multi-nutrient fertilizer @ 300 kg haG  (recommended dose); T = Multi-nutrient fertilizer @ 225 kg haG  (25% less than1     2          3 
1         1

recommended dose); T = Multi-nutrient fertilizer @ 375 kg haG  (25% high than recommended dose); T = NPKSZn @ 100, 20, 30, 10, 2.5 kg haG for4             5 
1               1

medium  yield  goal  (BARC,  2005);  T  =  NPKSZn  @  140,  30,  40,  15,  5  kg haG for high yield goal (BARC, 2005); T = NPKS @ 100, 50, 40,6                         7 
1

20 kg haG (Farmer’s practice)1

Table 3: Effect of various level of nitrogen on the yield and yield contributing characters of rice cv. BINA Dhan 6

Plant Effective tiller Panicle No. of spikelet No. of filled 1000 grain Grain yield

Treatments height (cm) per hill length (cm) per panicle grains per panicle weight (g) (t haG )1

T 91.44 d 7.05 c 22.25 a 107.35 c 82.73 b 21.81 c 2.26 d1

T 92.47 d 10.17 ab 22.65 a 113.45 bc 83.54 b 22.30 c 3.37 cd2

T 94.82 cd 8.95 bc 23.82 a 120.25 abc 108.40 a 27.39 ab 4.40 bc3

T 99.74 bc 11.55 a 25.36 a 130.50 a 110.40 a 28.45 a 6.14 a4

T 104.55 ab 9.00 bc 24.65 a 124.65 ab 110.57 a 26.92 ab 5.65 ab5

T 105.67 a 10.30 ab 24.57 a 125.85 ab 112.56 a 28.50 a 6.05 a6

T 108.00 a 9.40 b 23.50 a 119.90 abc 107.85 a 24.86 bc 5.24 ab7

LSD 6.76 2.01 3.44 15.43 11.22 3.54 1.345%

T = Control (no fertilizer); T = Multi-nutrient fertilizer @ 300 kg haG  (recommended dose); T = Multi-nutrient fertilizer @ 225 kg haG  (25% less than1     2          3 
1         1

recommended  dose);  T  =  Multi-nutrient  fertilizer  @  375  kg  haG   (25%  high than recommended dose); T = NPKSZn @ 100, 20, 30, 10, 2.5 kg4                      5 
1

haG for  medium  yield  goal  (BARC, 2005); T = NPKSZn @ 140, 30, 40, 15, 5 kg haG for high yield goal (BARC, 2005); T = NPKS @ 100, 50, 40,1                     1
6                7 

20 kg haG (Farmer’s practice)1

from  85.50  to  92.00%.  Highest  normal  seedling seedling   highest   (4.25%)   in   T   and   lowest  (1.00%)
(92.00%)  was  in  T   Diseased  seedling  varied from T .    Ungerminated    seed    ranged   varied   from  5.00%4.

2.50%  to 5.00%, where highest diseased seedling to  7.00%,  where  highest  was  recorded  in  T   and
recorded  in  T   and  lowest   was  in  T .  Abnormal lowest in T1           4

1
 

4

5

4.
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Germination and seedling health test carried out in 3. Fakir, G.A., 2000. An annotated list of seed bore
the laboratory showed that higher percentage of disease in Bangladesh. Seed pathology laboratory.
germinated  and  normal  seedling  were   obtained  in Department of Plant Pathology, Bangladesh
multi-nutrient fertilizer @ 375 kg haG  i.e. 25% higher than Agricultural University, Mymensingh, Bangladesh.1

recommended dose (T ) and lower percentage of diseased 4. Fakir, G.A., I. Hossain, M.U. Ahmad, M. Asad- ud-4

and abnormal seedling were obtained in multi-nutrient Doullah and M. Alam, 2002. Quality of farmer’s Boro
fertilizer @ 375 kg haG  i.e. 25% higher than recommended and  T.  Aman rice seeds collected before sowing1

dose (T ). The results indicate that fungal association from Bogra, Rajshahi and Rangpur Districts of4

with the seed has profound effect on germination. Bangladesh. A paper presented in the review and

Yield Components: Result of the present study regarding (PETRRA) project, held on 17-18 April at BRRI,
the influence of multi-nutrient fertilizer on the yield and Gazipur Bangladesh. 
yield components of rice cv. BINA Dhan 6. The analysis 5. Hossain, I., G. Yahia and M. Jahiruddin, 1995. Effect
of variance revealed that multi-nutrient fertilizer had of copper boron and molybdenum on leaf spot
significance effect on most of the characters studied in discus and grain  set  of  wheat.  Bangladesh  J.
this experiment (Table 3). All the yield attributes except Train.  Dev., 8(1,2): 77-81.
filled  grains  per  panicles were significantly influenced 6. Kundu, S., I. Hossain and M. Juhiruddin, 1996.
by different multinutrient packages. Among the Effects of Boron on leaf blotch (Bipolaris
treatments T  produced the tallest plants as the cell sorokiniana) and grain yield of wheat cv. Kanchan.7

elongation was enhanced by higher doses of nutrient. Progress. Agric., 7(2): 171-175.
Effective tillers per hills were highest with T  which was 7. Agrios, G.N., 1988. Plant Pathology 3  edn. Academic4

followed by T  and T . Number of spikelets per panicles press, New York and London. pp: 152-225. 6  2

was also greatly influenced by nutrient levels. In this 8. BRRI (Bangladesh Rice Research Institute), 1999.
study maximum number of spikelets per panicles was Adunik Dhaner Chash (In Bangla), Edn. BRRI,
observed with T  where the lowest was observed from T . Gazipur, pp: 25-27.4       1

Number of filled grains per panicles and 1000-grain weight 9. ISTA  (International  Seed  Testing  Association),
were significantly increased from the application of 25% 1976. International Rules for Seed Testing. 1976. Seed
of recommended fertilizer doses (T ). Then it increased Science and Technology, 4: 51-177.3

gradually but the change was not statistically significant. 10. Gomez, K.A. and A.A. Gomez, 1984. Statistical
However, grain yield was highest with T  (25% higher Procedures for Agricultural Research (2nd edition).4

than  recommended  doses) but differences were at per International Rice Research Institute, John Willey
with T , T  and T . These results were supported by and Sons, Inc. Singapore, pp: 139-240.5  6  7

Hoque et al. [13]. 11. MSTAT-C, 1994. A microcomputer program for the

REFERENCES research experiments. MSTAT, Michigan States

1. IRRI   (International    Rice    Research   Institute), 12. Baki, A.A. and J.D. Anderson, 1972. Physiological
2006. World Rice Statistics. Intl. Rice Res. Inst. and biological deterioration of seeds. In seed
http://www.irri.org/science/wrs. Accessed in July, biology, Vol. II. Academic Press, New York.
2006. 13. Haque,  A.H.M.M.,   M.A.H.   Akon,   M.A.   Islam,

2. BRRI   (Bangladesh     Rice     Research   Institute). K.M Khalequzzaman and M.A. Ali, 2007. Study of
2007. Bangladesh Rice Knowledge Bank. Seed Health, Germination and Seedling Vigor of
http://riceknowledgebank.brri.org. Accessed on Farmers Produced Rice Seeds. Intl. J. Sustain. Crop
January, 2007. Prod., 2(4): 34-39.

planning meeting of the rice seed health improvement

rd

design management and analysis of agronomic

Univ., East Lansing.


