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PROJECT REPORT

Iffect of Nano Kremniy Silagreen on growth, yield
and cconomices of Rice (Paddy)

Nami Agri Tech, Mumbai

Dr. P, Sudhakar,

Associate Professor in Agronomy

Experimental Farm, Department of Agronomy,

Faculty of Agriculture, AU, Annamalai Nagar

Nano Kremniy Silagreen

6 Test weeds

Broad leaf, Grassy weeds & Sedges

[ 7 ‘ Duration of project

One season
'8 | Season Samba 2023
9 | Crop Rabi: Transplxjnte(@Var - ADT 43
10 | Experimental details : 0’\ *
e | Design RBD 7~
| . Treatment : 5’& (\V
|r . Replication : )
| . Plot size - Gross Plot N 5x4=20m2
I| Spacing 20cm X 10 cm
. Water volume 200 Vac if required

Method of application and
equipment

Broadcast in 4 - 5 cm standing water

Date of Sowing

02.09.2022

. Application date ( Spray)

. Date of sampling/
harvesting

| Spray ( Tillering) — 18.10.2022
11 Spray(Panicle Initiation) - 15.11.22

19.01.2023




INTRODUCTION

Rice is a significant grain crop that is widely farmed in tropical and subtropical
climates across the world. It is the primary source of calories and the staple diet for more than
three billion people worldwide. Rice is grown over 162.09 million hectares worldwide,
yielding 494.22 million metric tons with a productivity of 4.55 metric tons per hectare.
Almost 90% of the rice planted worldwide is produced and consumed in Asia, with China
leading the way in production, followed by India. India has the most rice acreage (44.16
million hectares), a total output of 116.48 million metric tons, and a yield of 3.96 metric tons
per hectare. It is grown on 1.88 million hectares in Tamil Nadu, with yields and productivity

of 7.2 million t and 4 t per hectare, respectively.

Rice yields are dropping owing to poor soil health, fertilizer-fertilizer imbalance, a
lack of appropriate rice types, insect infestations, and frequent floods and droughts.
Inadequate availability of macro and micronutrients, for example, impacts rice growth and
production. In more detailed nutritional research, an eIem;&known as silicon was discovered

to be similarly significant as macronutrients and_is ing interest from scientists for

improving rice productivity and quality. %\

Silicon (Si) is the second most ;11 element in the earth's crust after oxygen.

Although Si is not an essential elem @hlghu plants, it is beneficial for improving plants
growth, especially for the rice pﬁPlants grown on soils low in available Si generally
produce low yields. In addition to yield reduction, Si deficiency may decrease rice grain
quality due to low Si content. Si deficiency in crop production can be ameliorated through
agronomic techniques. Applying Si can significantly enhance the accumulation of Si and
other nutrients such as N, P, K, Ca, Mg, Zn, Fe, and Mn in the rice grains thereby improving

the rice quality.

Rice is a Si accumulator; therefore, adequate attention should be given to the
beneficial role that Si nutrition and its management can play in a balanced integrated

nutrient management system for increasing and sustaining rice yields.

The solubility of soil Si is low. Si in soil solution (intensity factor) is largely influenced
by its dissolution kinetics, which in turn is influenced by various soil factors. Application of
nano silicon as seed coating and as foliar spray will be handy. But reports on influence of

nano silicon on rice is l]l(‘dl.,(,'
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Thus. the introduction of nano Si on rice productivity is essential and has added a new
dimension to the possibility of improving the yield in rice. Keeping the facts above in
consideration. the present investigation was carried out in faculty of Agriculture, Annamalai
university Chidambaram, Tamil nadu to standardized the dose and explore the agro-
morphological performance of rice grown under different levels of Nano Kremniy Silagreen
(Nano S1) fertilization with the following specific objectives:

1. To evaluate the effectiveness of Nano Kremniy Silagreen (Nano Silicon) on growth,

vield attributing characters and yield in Rice (Paddy) crop.

2. To study economic feasibility of Nano Kremniy Silagreen (Nano Silicon) on rice.
3. To identify the phyto toxicity effect of Nano Kremniy Silagreen on rice crop
MATERIALS AND METHODS

Experimental Details:

Field experiment was conducted in the Experi \@Farm, Department of Agronomy,
Annamalai University, Annamalai nagar, Tami f\l&du during samba 2022 to evaluate the

effect of Nano kremniy Silagreen on growth ield’and economics of rice (paddy) developed
by Nami Agri Tech., Mumbai.

The Experimental Farm 1$ted at 11°24’ N latitude and 79°44’ E longitude and at
an altitude of +5.79 m above mean sea level. The weather at Annamalainagar is moderately
warm with hot summer months. The maximum temperature ranged from 27.8 to 34.1°C with
a mean of 30.8°C. The minimum temperature ranged from 19.4 to 26.1°C with mean of
23.6°C. The relative humidity ranged from 80 to 92 per cent with a mean of 83 per cent. Its

records an annual rainfall of around 1250 mm

The soil of the experimental field is classified as udic chromustert (FAO / UNESCO,

1974). The soil is deep clay, low in available N, medium in available P and high in available
K.
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Metcorological data for the cropping Period

Data ‘ TEMPERATURE'C ] R.H HBSS Wind RAINFALL | Rainy
[ : (%) (Hirs) velocity (mm) days
Month | MAX MIN (Kmph)

SEP'22 \ 343 236 72 5.4 4,0 077.4 6
OCT *22 ‘ 32.1 ' 22.8 79 34 2.4 106.8 10
| NOV™ 22 ‘ 30.0 21.2 81 43 32 582.0 14
DEC® 22 | 294 21.0 | 4.7 3.7 187.7 12
JAN 23 i 294 18.8 73 7.0 33 037.5 4

Experiment Methodology:
The crop management practices were performed as per crop production guide

2013 published by Tamil Nadu Agricultural University and Department of
Agriculture, Government of Tamil Nadu. The experim laid-out in randomized
block design (RBD) comprising of five treatme ‘mq ing three treatments of Nano
kremniy Silagreen and replicated four times. The Its were statistically analyzed.
The treatments were imposed at cified time as per the schedule. The
biometrics on plant height, numbero ers/m2, Leaf area index, chlorophyll content
. number of panicles/ m2, numb&vains per panicle, 1000 grain weight (g), grain
yield (kg/ha) and straw yield was recorded as per standard agronomic practices.
Economic evaluation of Nano kremniy Silagreen was also done by calculating the

gross income, net income and benefit cost ratio.

Treatment details:

The following are the detail of the treatments investigated in the experiment:

Ti: University/ICAR recommendations + Seed treatment with Nano Kremniy Silagreen @

300 g in 15 litre of water (for every 1 ton of seeds) + Nano Kremniy Silagreen spray @ 50 g

per acre in 200 litre water at phase 1-2 leaves and at the tillering and at the phase

(paniculation) or in the flowering phase

T2: University/ICAR recommendations + Seed treatment with Nano Kremniy Silagreen @

400 g in 15 litre of water (for every 1 ton of seeds) + Nano Kremniy Silagreen spray @ 60 g

T




per acre in 200 litre water at the tillering and at the phase (paniculation) or in the flowering
phase

T3: University/ICAR recommendations + Seed treatment with Nano Kremniy Silagreen @
500 g in 15 litre of water (for every 1 ton of seeds) + Nano Kremniy Silagreen spray @70g

per acre in 200 litre water at the tillering and at the phase (paniculation) or in the flowering
phase

Ta: University/ICAR recommendations

Ts: Absolute control (without plant protection measures & nutrition)

Phytotoxicity:

Phyto-toxic effect of Nano Kremniy Silagreen @ 70 g acre”! at tillering and at
flowering phase on paddy plants were observed on 7, 15, and 30 days after application as per
the protocol provided by M/ Nami Agri Tech, Mumbai for the phyto-toxic symptoms like

yellowing, wilting, necrosis, stunting, epinasty and hyponasty which was recorded based on
the following 10 point visual rating scale:

& \
. - - &\.;’ - - “
Rating Phytotoxicity (%) + Knjing Phytotoxicity (%)
\ ®
0 No phytotoxicity 6,) 6 51-60

1 1-10 O 7 61-70
4;\
2 - Q}' 8 71-80

3 313 9 81-90
4 31-40 10 91-100
5 41-50
EXPERIMENTAL RESULTS:
GROWTH ATTRIBUTES

1. Plant height (cm)

The perusal of the data furnished in the table (1) showed significant effect on different
levels of Nano Kremniy Silagreen fertilization on plant height of rice at all stages of crop
growth in samba season. The maximum plant height was recorded in treatment T; ( Nano

Kremniy Silagreen spray @ 70 g acre™! 2 times along with seed treatment) at all the stages of




growth .. Which was followed by T and Ty All the treatments are significantly superior than

control treatment ( Ts).

Table 1: Effect of Nano kremniy fertilization on plant height (em) of rice

Fﬁtﬁeﬁs 20 DAT 40 DAT 60 DAT
Ti i 3877 | 5991 76.39

.L T: T a9 | 66l 82.17

T_ Ty 46.21 6995 87.44

T T 35.36 s IS8

i Ts 20.99 01 66.70

‘ SEd 138 2.01 2.32

" CD (p=0.05) 2.81 4.08 4.81

2. No. of tillers hill':

The corresponding number of tillers hill” is ted in table (2) The data for the
number of tillers hill"! was recorded at 20,40 anc &@T‘:‘ The number of tillers hill"! was
counted at different crop growth stages, and } be concluded that the number of tillers
increased from 20 DAT to a maximum @)AT. The significantly highest number of tillers
hill"! was recorded in the treatmen h receives Nano Kremniy Silagreen spray @ 70 g
acre”! 2 times along with see%nent (T3) at different stages of crop growth. This was
followed by T2 . Ti and Ts and the lowest tiller numbers was recorded in treatment Ts

(control).

Table 2: Effect of Nano kremniy fertilization on number of tillers hill"! of rice

Treatments 20 DAT 40 DAT 60 DAT
[ T 13.27 20.18 22.72
Tz 13.83 20.81 23.58
Ts 1436 21.78 24.66
T T4 1229 19.36 21.89
Ts 8.15 9.27 10.11
SEd 0.19 0.27 0.38
. CD(p=0.05) 0.43 0.61 0.75
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X Leafavea index (LAD

The data furmished in the tables (3) reveal the significant impact of rice on different
levels of Nano Kremniy Silagreen spray along with seed treatment on TAL Leaf area index
values were significantly lagher i Treatment (T3) and was followed by Ty, Ty and Ty

treatments. All the treatments are significantly superior than control treatment.

Table X: Effect of Nano kremnuiy fertilization on leaf area index of rice

Treatments | 20 DAT 40 DAT 60 DAT
T\ | 2.56 3.10 4.25
T ' 2.75 3.33 4.46
Ta 2.08 3.61 4.83 :
T4 234 2.83 402
" | 2.03 2.46 329
TSEd 0.06 T 009 014
CD (p = 0.05) 0.14 0.19 023
RN
4. Chlorophyll content (mg g'') %\‘
The chlorophyll content was ; ' on 20,40 and 60 days after transplanting and

the dara is presented in table 4. t Ts which received Nano Kremniy Silagreen spray
@ 70 g acre” 2 times along eed treatment recorded maximum chlorophyll content,
followed by T2 Ty and Tsrespectively. All the treatments are superior to the control treatment

Ts.

Table 4: Effect of Nano kremniy fertilization on chlorophyll content (mg g™') of rice

Treatments 20 DAT 40 DAT 60 DAT
Ti .‘ 3.76 6.69 8.59
T * 4.03 717 9.19
Ts 4.37 7.71 9.98
T4 3.48 6.26 8.11
Ts 2.15 3.93 6.09
SEd - 0.09 0.18 0.22
CD (p = 0.05) 0.20 0.38 0.46
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5. Dry Matter Production (DMP) (kg ha™')

Dry matter production of rice at 20,40 and 60 days after transplanting was furnished
in the table 5. The data revealed the significant impact of different levels Nano Kremniy
Silagreen spray 2 times along with seed treatment. Significantly highest DMP value was

registered in treatment T3 Next in the order was T2, Ti and Ty respectively. The lowest DMP

values was recorded in control treatment.

Table 5: Effect of Nano kremniy fertilization on dry matter production (kg ha') of rice

L Treatments 20 DAT 40 DAT 60 DAT
| T 5234 5938 8891
k T2 5578 6371 9456
' Ts 5891 6743 10107
| T4 4906 5513 8263
Ts 3812 4167 5974
" SEd 93 118 271
\ N
' CD(p=0.05) 187 . RV 548
| . \\ o
V 4
Yield attributes 00
6. Number of panicles m (b

The data on the number of panicles m? was presented in table 6 indicated that the

number of panicles m* significantly increased due to various treatments. The number of

panicles m? was significantly higher in the treatment T3 which receives Nano Kremniy
Silagreen spray 2 times along with seed treatment. This was followed by T, T; and Ts

Minimal number of panicles m™ were recorded in control treatments (Ts).

7. Grains per panicle:

The values on the number of grains per panicle was presented in table 6 which
confirms that the number of grains per panicle significantly increased due to application of
different doses of Nano Kremniy Silagreen spray. The number of grains per panicle was
significantly higher in the treatment with 2 times Nano Kremniy Silagreen spray along with

seed treatment T3 and was followed by T T; and T4 The lowest grains per panicle was
recorded in absolute control.
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8. Test Weight (g):
The data about 1000 grain weight is presented in table (6) Test grain

weight was not much influenced by various treatments and was not significant among them.
The highest value was recorded in Treatment Ty and the lowest values of test weight was

observed in the control treatment.

Table 6: Effect of Nano kremniy fertilization on yield attributes of rice

Treatments | Number of panicles m? | Number of grains | Thousand grain
‘ panicle’! weight (g)
T | 236 12 15.62 i
I | 247 119 15.94 |
T 259 127 15.98
T4 T 227 105 15.48
Ts 153 69 15.36
SEd 3.72 248 0.18
CD (p = 0.05) 7.19 N Q}} NS

Yield
9. Grain yield (kg ha')

The data on grain yield was presented in table 7. The treatments with Nano Kremniy
Silagreen recorded superior grain yields over other treatments. Among various Kremniy
Silagreen treatments, the highest grain yield was recorded in the plots which is applied with
Nano Kremniy Silagreen spray@ 2 times along with seed treatment (T3). Next in the order
was treatment Tz which was followed by T and T respectively. The lowest grain yield was

recorded under the control treatment.
10. Straw yield (kg ha™)

The data relating to straw yield was presented in table 7 showed that treatment T3
with 2sprays of Nano Kremniy Silagreen with seed treatment recorded the highest straw
yield, followed by T2, T ang T4 respectively. The control treatment Ts recorded significantly

the lowest straw yield over other treatments.
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Table 7: Effect of Nano kremniy fertilization on yield of rice

Treatments Grain yield (kg ha'") Straw yield (kg ha')

T 4136 5873
T ' 4330 6149
T3 1 4544 6452
| Te | 1725 5290
Ty ? 2088 2965
~ SKEd 1 9% 108
C CD(p=005) | 193 217

e . - | = i

11. Economics of Rice

The data on economics of rice under different levels of Nano Kremniy Silagreen for
samba season of the year 2022 are furnished in table 8._With reference to the levels of Nano
Kremniy Silagreen (Si) fertilization, Treatmcn} T .\&ed treatment with Nano Kremniy
Silagreen @ 500 g ton™ of seeds + 2 spray. A'Nano Kremniy Silagreen @ 70 g acre™ at
tillering and at flowering phase recorded aximum gross income and net income of Rs.
80.474 and Rs. 43,971 in samba 2023Q‘h]s was followed by treatment T2 which is applied
Seed treatment with Nano Krep agreen @ 400 g ton™' of seeds + 2 sprays with Nano
Kremniy Silagreen @ 60 g acre’ at tillering and at flowering phase. A minimum gross
income and net income of Rs. 36,978 and Rs. 14,196 was recorded under the control

treatment (Ts).

Regarding benefit cost ratio, the highest BCR of 2.20 was recorded in treatment Ts
followed by Tz (2.11) and T (2.03) respectively. A minimum benefit cost ratio of 1.62 was

recorded under control treatment (Ts).
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Table 8: Effect of Nano kremniy fertilization on economics of rice

l Trcatm(:n @ Cost oi; .;:I.;ivation (;rns(s; {i:.;:omc th(:?:;lmc BCR Ii
'-___;l‘u_ _ 36013 | 73249 37235 2.03 |
i T2 "'| | 36258 . 76684 40426 2.11
" T3 o . 76503 | 80474 43971 _ 2.20_
T4 i - 34:?09 65970 31171 | 1.90
Ts e -_22782 | 36978 h 1419_6- - 1_.52 |
12. Phytotoxicity:

Data presented in Table 9 revealed that there was no phytotoxicity symptom viz.

yellowing, necrosis, scorching, epinasty and hyponasty after the application of Nano Kremniy
Silagreen during the entire crop season. &0

R

Table 9: Phytotoxic effect of Nano Kremn(iSS' reen on rice during samba 2023
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CONCLUSION

Based on field study, it can be concluded that

» Seed treatment with Nano Kremniy Silagreen @ 500 g ton of seeds along with 2
sprays of Nano Kremniy Silagreen @ 70 g acre! at tillering and at flowering phase
was found to be an optimum dose for overall growth and development of rice plants
and produces higher yield contributing characters which reflect on higher grain yield
in rice. This was followed by the plots which received seed treatment with Nano
Kremniy Silagreen @ 400 g ton of seeds along with 2 sprays of Nano Kremniy
Silagreen @ 60 g acre™ at tillering and at flowering phase also produces higher yicld

contributing characters and higher grain yield in rice.

Nano Kremniy Silagreen as seed treatment @ 500 g ton™ of seeds with 2 sprays of
Nano Kremniy Silagreen @ 70 g acre™ at tillering and at flowering phase recorded

maximum gross income, net income and bcncf'\\bt ratio which proves economic-
L 2

superity over other treatments and the con(%\‘
/

» No phyto-toxicity symptoms were {ON&ed on rice crop by application of 2 sprays of

Nano Kremniy Silagreen @) @6" at tillering and at flowering phase.
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