p

\

arm

Y " e
Il ) Y : f . ‘:‘f-‘-" " ' "1 s
v . Ryt : i ‘ ; R A o ‘:'l ¢ R TO f
() I 11 ‘ \ \ ) (Rt iy T e ol
(L LAY iR ) 71"‘ h, i ‘r'm‘.i H‘n‘p’/lu 1 \ L] A ‘ {1 y (i) i it ’ '
7 PV i | " u‘ If ‘ ',‘“ I ‘,v‘.{‘ﬁ'v“" 1y ¥ bt "ﬁ " . J
,'\1;.' | M\ ,‘l, ‘I".] \ it )', "“lh ‘ 'l‘ V“'“ “h A" 1‘ "‘ \| LA | - ‘ul “‘w“‘ I TN ¥ AT ;
L \,"\. ¥ g ll'! ", ' 1 “I % ‘:," i} R
S |||-‘| ."r/ 'y |“ , I A ' "", " N
e ‘\ | = N
TN s L" l Ml \ ¥ ‘m W"er,wk'ﬂqu " M
| v|\g?l|‘.,w f -” e “‘.‘ ,) " ‘Yj'"”” ' mvr 1 \ Al & I // ", /" ' /I I / D IR
Qi T bt I (1 (i Whi W'H”n il etopplh ORI TR A ey f “ ' | i '/« |
al Al V | 4 : , | | / i/
i { 't Jh ,: 1 Yil n\ | .1 ;I i\ | il . ﬂ? ‘ ‘ \” t ‘ f ol ‘, /
\ Y : ) ‘I 'l
.u,./,, Hor g 21} A /
1 an nVIronme f e i
Vo J1 , . T/ Tur il ¢ W / {1 H" ./ | I
; ‘ e T, J% , ,H JLa i { ,,/,‘ U (e' 1 Ml [y
. u' | ylins // w‘” Il/ / .w! I i ‘, J" Il
| I ‘ J { ‘I

()| ‘ “ \ﬂ“!,wu \),’ | 1|
Mm [A(,"' 1 llq P ‘| ‘\ | JI 'v v", 3 ‘ i/ v “ N ;’,; I' (l "‘ i
-”/ ,’ (A ' il AT H it I
a0 T \ N A ‘;
| | {/ / f ) : ,H/!I‘ Y "I" i Hi

\ :\,‘,)‘“ “
m, h.“ (o U ) N | A T v an e ¥



Types of general fertilizers

= Classified based on physical form:

» Solid fertilizer (Granular)

» Liquid fertilizer

Solid Fertilizers

I

Straight fertilizers Compound fertilizers Mix fertilizers
= Urea (46-0-0) = DAP (20-53-0) = physical mixtures of
= KCI (0-0-60) = KNO; (13-0-46) straight and

compound fertilizers
and filler (NPK)



Fertilizer uptake in plants

Phloem

ot S 1R

: |
s :
 FLEYTRTE

1. Foliar

®  Secondary nutrient uptake

B Absorb to stomata which are located on the lower leaves

®  Only can apply when stomata opening; Ex. in the morning
m

Small amount absorption

: :k.":.

Soil Application



Fertilizer uptake in plants

2. Soil

% Primary nutrient uptake

®  Absorb by root in 3 ways; Mass flow, Diffusion and

Interception (Membrane)

Major absorption

<+— Root hair

Xylem phloem
. A ndo epidermis

Endodermis cortex

Cortex

Epidermis

L N} *
. Lateral root cap =
.____...y ' ) | Root hair

o N ‘.'6.0. Columellar root cap Epidermis cortex

Soil Application Root Absorption Root Transportation



Macro-Nutrient Functions

Nitrogen (N)

Plays a vital role in nitrate reduction to converts nitrate
for synthesis amino acids.

Produces necessary enzymes and structural parts of the
plant.

Stored proteins in the grain.

Works with chlorophyll to utilize the sunlight as an
energy source.

Potassium (K)

Plays a vital role in photosynthesis

Regulates water use with stomatal activity

Keeps transportation systems functioning normally
Required for protein synthesis and starch synthesis
Enhances quality by improving disease resistance and
stress management

Phosphorus (P)

Needs to be available during early development for max
yield potential

Needed for strong root development

Encourages early plant growth for longer growing
seasons

Provides required energy for nutrient transport

Plays a vital role in photosynthesis

Essential in providing the genetics for all plant growth
and development




The problem of granular fertilizer used

Traditional chemical fertilizer

Q _Leachiqg Loss
O @ v 0 v

Nutrition loss

» Nitrogen (N): Approximately 40-70% is lost to the
atmosphere in the form of NHs (ammonia) and N2O (nitrous
oxide), or leaches into rivers as NOs~ (nitrate) and NO»~
(nitrite)

» Phosphorus (P): About 80-90% reacts with micronutrients
and is retained in the soil.

» Potassium (K): Around 50-90% undergoes ion exchange
with the soil and is retained in the soil.

= Filler (Marl)

—

. K Fertilizer

P Fertilizer
®- .o‘uo

Soil
particle Soil became harder



Nitrogen (N) cycle

N/
\/

NO+NO+N, “ N,O+NO NH, o,
\Y/

AN UREA
34-0-0 46-0-0

Volatilization Application
NH, CO(NH,),

~—_ Uptake 1

“
Nitrification

NO, + IR NO,

Denitrification B _ Hydrolysis
Soil Organic
Matter

‘
NH,

Immobili_zation
and mineralization




Phosphorus (P) cycle

Used by plants

f Soil solution

Phosphate
adsorption

Fe or Al
oxide
coating

Phosphate

_ absorption
Occlusion

@0 00 0

Ca-P, Fe-P, Al-P complexes

$

Precipitation



Potassium (K) cycle

PLANT
UPTAKE

SOIL

PARENT SOLUTION

MINERALS

Weathering ! (slow)

;

I

|

I

I

I
\
CLAY

Leaching
000

Fixation

Fixed Exchangeable K




Approach to Problem Solving

Increase nutrient uptake

Reduce environmental impacts

Prevent nutrient loss

(o Reduced production cost
 Improved yield
* Increased resilence
* Improved nutrient uptake
» Improved agricultural
sustainability
» Improved quality

e Crops

’ Environment

* Reduced environmental impact

* Reduced nutrition loss
0 » Improved water efficienty

- J




Approach to Problem Solving

Volatilisation Denitrification
NH, N, Natural Nano Polymer
N0
ot LT X
Urea Urease Nitrifiers st )j Natural Nano Polymer
CO(NH,), + H,0 sl NH,+ sy NO.- o /£
Hydrolysis Nitrification /M\/\
0=¢
“cH,
H
H \J/
T NG Urea
NO,- '
Leaching )




Approach to Problem Solving

0

0
Phosphorus ﬁ Mooe

T 0—l|"—0
DJ\OH

(a) Hn\ﬁﬂ
N
HDj_H

OH
Used by plants
Structu f Hvd Phosphat
: . Strucfl?lre of EDTA Molecule ructure of Hydrogen Fhosphate
* Soil solution
I
N {w
Phosphate AL H H Protonated
adsorption Amine '%P”“F N *  Amine Group
s 0  Hydrogen IL s
P I = EBnnding Electrostati —0 :
Fe or Al B _T_D : s
oxide . OH A o
coating . ﬁ ) H
: W=
: N
AU AR

Phosphate
absorption

Occlusion

0 0 /—_\\An:line Group

%0 09 @0 ™ "
.. Ca-P Fe-P Al-P complexes “."
Reference: Topics in Current Chemistry (2021) 379:19. https://doi.org/10.1007/s41061-021-00331-z

Precipitation



Approach to Problem Solving

Potassium

Natural polymer

/

Manure Potassium

Natural polymer \ /

\

Fertiliser

+ ) .|'~' ..-. - \‘,.
N————* 5 ]
/ Solution - \v '+l"; 4;
potassium Exchangeable + Y '
potassium (/ S
L\ ©
R s K . .'}» e o o (e \
Structural Non-exchangeable °

Leaching potassium potassium




Comparison the efficiency of conventional and
Nano liquid fertilizer

Test in red oak- Mar. 2024 Test in hemp-Apr. 2023 Test in rice-Oct 2023

21-0-0, 160 kg 10.66 kg 16.00 kg

Control

\\ ly fertili
o _app Yy ;_?r ' 'Z‘i‘" ~ Granule fertlllzer 21-0- 0

9.2 kg N/ rai

Nand’:‘ q - Nano lig

1. Control 21-0-0; 160 kg. 2. Nano-N; 10.66 kg 3. Nano-N; 16.00 kg

32.00 kg 80.00 kg 160.00 kg

Nano llqwd fertlllzer

21-0-0, 750 mg/L 0. 66 kg N/ ra| (apply twice)

: W'“"‘“’wi--
4 - -

Nanoitjuid | Na,lﬂlq;quldv

4. Nano-N; 32.00 kg 5. Nano-N; 80.00 kg

Nano liquid 375.mg/L

|

NaKEAGD 1,000 WAA

25.5 25, 36

24.98 24.96 .’ 50 KG
i_ | 28 0L .
Use <15 times Use < 2 times ;

plant can grow out door plant can grow out door fresmenth  Teamentz o resment

1,000 seeds weight (g)
b

plant can grow out off season plant can grow out off season The production equal with granule fertilizer

plant grows better plant grows better but use N less than 13-14 times



Comparison the productivity of conventional and
Nano liquid fertilizer

Test in Coriander-Jun 2024

T1 ==Conventional 21-0-0

§RSSEEE &) A N=160 kg/rai

\ L R R S S S R o o S S

e \ T2 = Nano liquid fertilizer

14 N=10.66 kg/rai (N <15 times)

K L R R L L R S O e R o S S

A1 i - T3 = Nano liquid fertilizer

amaazn ‘ S N=16kg/rai (N < 10 times)

L R R L S S R o R S A S

T4 = Nano liquid fertilizer

N=160 kg/rai

LR R R L R S S R R R R R S

N\

T S
HHH I!—eu‘aﬁi:—*hil

Coriander was applied with Nano liquid fertilizer at 10.66 , 16 and 160 kg/rai
taller than applied with conventional fertilizer at 160 kg/rai 119.15, 148.62
and 293.65 % and dried weight was higher than conventional fertilizer 116.68,
141.89 and 177.56 % respectively.

Test in Chinese celery —Jun 2024

H H T HHHH H
HHH sl EEEEEEEEEE NS SRS .
if fHEHE T1 ==Conventional 21-0-0
i e s $EiESEE: —  N=160 kg/rai
’ E Tﬂ : - E o R o R R R S R R o

T2 = Nano liquid fertilizer
N=10.66 kg/rai (N < 15 times)

T
T

H
HHH

N NS AR REERE NN

Tt

T

LR R R R S R R R L

T : T3 = Nano liquid fertilizer

N=16 kg/rai (N < 10 times)

LR R L R R S R R R S S L

T4 = Nano liquid fertilizer

N=160 kg/rai

LR R R S S R S R S S S S S R o

TN

W
HHTT

T
T
TTTrrT
i

i
‘n__r‘r_ri_‘;
=

I
IT
T
T

+%* Chinese celery was applied with Nano liquid fertilizer at rate 10.60 , 16 and 160
kg/rai taller than conventional fertilizer 110.16, 128.11 and 140.27% and wet
weight was also higher than conventional fertilizer 156.29, 207.46 and 315.88 %.



Experiment on green house gas (GHG) emission
(On process)

Project responsibility Testing plants

Faculty of Agriculture, Khon Kaen University

Measurement
1. Gas emission : N,O and CO,
2. Growth

Holy basif

Cherry tomato



List of our fertilizer products

Formulas

22-0-0
4-0-18
12-3-9
15-5-5
7-7-7

Hormone & PGR fertilizer
Rubber tree Micronutrient
Rubber tree Hormone
Immune booster
Durian Micronutrient
Palm Micronutrient

3% nano Chitosan



Conclusion

Lily nano liquid fertilizers offer several advantages:

1. Enhanced Nutrient Absorption: The nano-sized particles facilitate
more efficient uptake by plants, leading to improved growth and
development.

2. Reduced Environmental Impact: By minimizing nutrient loss
through leaching and volatilization, these fertilizers decrease the risk
of environmental pollution.

3. Increased Crop Yields: The efficient delivery of essential nutrients
supports higher productivity and better-quality harvests.



Conclusion

4. Cost-Effectiveness: Due to their high efficiency, smaller quantities
are needed compared to traditional fertilizers, resulting in cost
savings.

5. Versatility: Suitable for a wide range of crops, these fertilizers can
be tailored to meet specific plant nutritional requirements.

6. Improved Soil Health: They help maintain soil integrity by
preventing nutrient buildup and reducing the risk of soil degradation
over time.

7. Simplified Application: Lily nano liquid fertilizers can be applied
directly to plants without the need for prior soil testing, streamlining
the fertilization process.
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JV Signing Ceremony at Khon Kaen University
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Lilynano Agroscience Sdn. Bhd., Malacca, Malaysia
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