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Abstract

A semi-field experiment has done at Atomic Energy Research Establishment campus from April 2015 to July 2015. In this study,
investigate the potential of oligo-chitosan on rice plant. Chitosan was applied foliarly to rice field and water was use when needed. Foliar
application of o-chitosan improves the morphological parameter that is plant height, number of effective tillers per plant [1], panicle length

and yield of rice with compare to control.
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1. Introduction

Chitosan has a wide range of application, such as in waste
water treatment, in medicine and cosmetics, food,
functional food and agriculture [1-4]. The production of
chitin/chitosan is currently based on crab and shrimp shells
obtained as a food industry waste. The global annual
estimate of shellfish processing waste is more than one
million metric tons [1]. Thus, disposal of selfish wastes has
been a challenge for most of the shellfish-processing
countries. Bangladesh, the largest Delta country in the
world, have 724 km long coastal belt. Day by day, the
prawn cultivation area is increasing and its area is about
203,071 hectares. Present production of prawn/shrimp in
Bangladesh is about 750,000 MT/y. Around 3,00,000
people are directly involved in prawn production, marketing
and associated activities in addition to 4,00,000 people of
prawn post-larvae fishing. Therefore, production of value-
added products such as chitin/chitosan, oligomers and their
derivatives for utilization in different fields is of most
interest. Study on preparation of low molecular weight
(Mw) chitosan and oligo-chitosan by irradiation (-rays,
electron beam) has been carrying out in many radiation
processing research centers due to their beneficial
properties and potential applications in different fields. The
weight average molecular weight from 10,000 to about
100000 is low molecular weight chitosan, while molecular
weight of oligo-chitosan is generally less than 10000.
Chitosan prepared from chitin by the deacetylation process
has generally high molecular weight which in many cases
limits its application. The low Mw chitosan and its
oligomer have some special biological properties which are
different from that of the ordinary high Mw chitosan such
as antioxidant property [5, 6], antimicrobial property [7-10],
antitumor activity [11], immunity stimulation for animal
[12, 13] and for plant growth [14-16]. A variety of
techniques including chemical and enzymatic hydrolysis,
radiation degradation processes can be used to prepare low
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Mw chitosan and its oligomer as described by Makuchi
[17]. However, radiation (x-rays, electron beam) is a useful
tool for degradation of polymer from the viewpoint of
environmentally friendly processing technology [18].
Chitosan has a wide scope of application. With high affinity
and non-toxicity, it does not harm human beings and
livestock. Chitosan regulates the immune system of plants
and induces the excretion of resistant enzymes. Moreover,
chitosan not only actives the cells, but also improves its
diseases and insect resistant ability [19]. The purpose of this
study is to determine the effect of oligo-chitosan on
morphological features and yield attributes in rice.

2. Materials and Methods

A field experiment was conducted at the Atomic Energy
Research Establishment (AERE) area in the year 2015.
Each experimental plot size was 2.5x2.5m?. The experiment
was done with randomized complete block with four
replications. BINA Dhan-14 seeds were soaked with 100
ppm o-chitosan for 24 hours whereas the control seeds were
soaked in distilled water. Four different concentrations were
used in this experiment that is 0, 40, 80 and 100 ppm
oligomeric chitosan and four times foliar spray after
germination (on day 3, 17, 55 and 70 at field stages) were
carried out. In the control treatment only water was
sprayed. Plant height, number of effective tiller per plant,
panicle length, total grains per panicle, 1000-grain weight
and yield were recorded at harvesting time. All data were
subjected to analysis of variance according to the
experimental design used in this study and Least Significant
Difference (LSD) was utilized to compare the different
means of treatment.

3. Results and Discussion

Seed soaking in oligo-chitosan before planting tends to
stimulate plant height. Plant height does not show any
statistically significant differences between control and 40
ppm oligo-chitosan sprayed plants. But for 80 and 100 ppm
oligo-chitosan sprayed plants show significant differences
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with compared to control (Tablel). Ouyang and Langali
reported that foliar spraying chitosan increased plant height
and leaf area of chinese cabbage plants [20]. From Table 1
it is observed that number of effective tillers per plant,
panicle length, total grains per panicle and thousand grain
weights also show significant differences between control
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plants and foliar sprayed chitosan plants. It is also found
that (Table 1) with o-chitosan the yield of rice shows good
result with compare to control. With 100 ppm o-chitosan
the yield of rice in terms of t/ha is 8.3 whereas in control it
is 6.0 t/ha. The increase of yield with chitosan in terms of
control is 38%.

Table 1. Effect of different levels of oligo-chitosan on some morphological characters and yield in rice

Treatment (cm) PH NET/P (cm) PL TG/P(g) TGW yield Straw yield Grains yield Total
Control 89.25b 12.5d 21.33d 100.8d 20.33d 3.24d 3.04d 6.0

40 ppm 89.33b 14.58c 22.75¢ 111.4c 23.38c 3.58¢c 2.40c 6.8

80 ppm 97.00a 16.25b 25.17b 119.4b 25.17b 3.89b 3.70b 7.4
100 ppm 100.0a 17.50a 27.27a 126.4a 26.75a 4.38a 4.15a 8.3
LSD value 5.05a 0.69 0.97 2.53 0.92 0.12 0.13 0.26
cv 6.47 5.49 4.82 2.66 4.66 411 4.64 9.28

PH = Plant height, NET/P = No. of effective tillers /plant, PL = Panicle length, TG/P = Total grains /panicle,

TGW = 1000 grain weight

4. Conclusion

It is concluded that foliar application of oligo-chitosan
increased the vyield of rice with compare to control.
Therefore, application of oligo-chitosan at 100 ppm may be
recommended for rice cultivation. However, more
experiments should be conducted in different locations and
seasons to draw a valid conclusion regarding the chitosan
foliar application for yield improvement of rice.
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