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Introduction
Laboratory is a facility that provides specified conditions in which scientific research,
experiments, measurement and calibration may be performed. Apart from other thing
there are three major components of the any types of laboratory; laboratory room,
personnel and equipment. Any types of laboratory can do measurement or calibration
and generate the results, so the overall output of the laboratory is data. This data generated
by the laboratory is used to make a decision. So, the data produced by the laboratory
must be reliable. Only the competent laboratory can produce the reliable data/ result. To
assure the quality and reliability of data, laboratory management system has been
developed at international standards level: ISO/IEC 17025:2005.
ISO/IEC 17025:2005 General requirement for the competence of testing and calibration
laboratories is the main ISO standard used by testing and calibration laboratories.
Originally known as ISO/IEC Guide 25, ISO/IEC 17025 was initially issued by the
International Organization for Standardization in 1999. There are many commonalities
with the ISO 9000 standard, but ISO/IEC 17025 adds in the concept of competence to
the equation. And it applies directly to those organizations that produce testing and
calibration results. Since its initial release, a second release was made in 2005 after 1t
was agreed that it needed to have its quality system words more closely aligned with the
2000 version of ISO 9001.
The ISO/IEC 17025 standard itself comprises five elements that are Scope, Normative
References, Terms and Definitions, Management Requirements and Technical
Requirements. The two main sections in ISO/IEC 17025 are Management
Requirements and Technical Requirements. Management requirements are primarily
related to the operation and effectiveness of the quality management system within the
laboratory. Technical requirements include factors which determine the correctness and
reliability of the tests and calibrations performed in laboratory.
Laboratories use ISO/IEC 17025 to implement a quality system aimed at improving
their ability to consistently produce valid results. It is also the basis for accreditation
from an accreditation body. Since the standard is about competence, accreditation is
simply formal recognition of a demonstration of that competence. A prerequisite for a
laboratory to become accredited is to have a documented quality management system.
The usual contents of the quality manual follow the outline of the ISO/IEC 17025
standard.
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Accreditation

Accreditation is the independent evaluation of conformity assessment bodies against
recognised standards to ensure their impartiality and competence. Through the application
of national and international standards, government, procurers and consumers can hav.e
confidence in the calibration and test results, inspection reports and certifications pr.0v1ded.
The concept of Laboratory Accreditation was developed to provide a means for thlr.d—party
certification of the competence of laboratories to perform specific type(s) of testing and
calibration. N
Laboratory Accreditation provides formal recognition of competent laboratories, thus providing
a ready means for customers to find reliable testing and calibration services in order to meet
their demands. Laboratory Accreditation enhances customer confidence in accepting testmg /
calibration reports issued by accredited laboratories. Accreditation bodies are established in
many countries with the primary purpose of ensuring that conformity assessment bodies are
subject to oversight by an authoritative body. Accreditation bodies, which have been evalua.lted
by peers as competent. sign arrangements that enhance the acceptance of products and services

across national borders, thereby creating a framework to support international trade through
the removal of technical barriers.

Why Accreditation

Formal recognition of competence of a laboratory by an Accreditation body in accordance

with international criteria (ISO/IEC 17025 :2005) has many advantages:
1.

Potential increase in business due to enhanced customer confidence and satisfaction.
2.

Savings in terms of time and money due to reduction or elimination of the need for re-
testing of products.

[(O9]

Better control of laboratory operations and feedback to laboratories as to whether they
have sound Quality Assurance System and are technically competent.

4. Increase of confidence in Testing / Calibration data and personnel performing work.

5. Customers can search and identify the laboratories accredited by Accreditation Body for

; their specific requirements from the Directory of Accredited Laboratories.

User§ of accredited laboratories will enjoy greater access for their products, in both do-
mestic and international markets, when tested by accredited laboratories.

ISO/TEC 17025:2005 General Requirement for the Competence of Testing and
Calibration Laboratories

The ISO/IEC 17025 standa_rd itself comprises five elements that are Scope, Normative
References, Terms and Definitions, Management Requirements and Technical Requirements.
The two main sections in 1SO/ IEC

. 17025 are Management Requirements and Technical
Requirements. Management requirements are
effectiveness of the

_ primarily related to the operation and
_ Quality management system within the laboratory. Technical requirements
include factors which det

: ermine the correctness and reliability of the tests and calibrations
performed in laboratory.
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The clause 4 is the management requirement which contain 15 sub-clauses which are a
follows:

4.1 Organisation

4.2 Management system

4.3 Document control

4.4 Request, tender and contract review

4.5 Sub-contracting of test and calibration

4.6 Purchasing services and supplies

4.7 Service to the customer

4.8 Complaints

4.9 Control of non-conforming Testing/Calibration work

4.10 Improvement

4.11 Corrective action

4.12 Preventive action

4.13 Control of records

4.14 Internal audits

4.15 Management reviews
The clause 5 is the technical requirement which contain 10 sub-clauses which are as
follows:

5.1 General

5.2 Personnel

5.3 Accommodation and environmental conditions

5.4 Testing/Calibration methods and method validation

5.5 Equipment

5.6 Measurement traceability

5.7 Sampling

5.8 Handling and transportation of items

5.9 Assuring the quality of testing/calibration results
5.10 Reporting the results

Analysis of Fertilizer

According to the ISO/IEC 17025:2005, any testing laboratory must be used the standards
or internationally accepted test methods for their respective analysis. The parameter to
be analysed and their respective standards test methods are given in the table.
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SN l Parameter

r

Test Method

1

Mmsture

Lven Dry Method

AOAC Official Method 950. Ol

Karl Fisher Titration Method

AOAC Official Method 972.08

B

Nmogen

Total Nitrogen

Determination of Nitrogen in Nitrate
free Samples — Kjeldal Method

AOAC Official Method 955.04

Determination of Nitrogen in Nitrate

Containing Samples — Comparative
Method

AOAC Official Method 970.02

Ammomcal
Nnrogen

Magnesium Oxide Method

AOAC Official Method 920.03

Water Insoluble
Nitrogen

AOAC Official Method 945.01

D\l itrate Nitrogen \

AOAC Official Method 930.01

Urea Nitrogen

\ Urease Method

AOAC Official Method 959.03

S
J

\ Phosphorous

Total
Phosphorous

Spectrophotometric
Molybdovanadophosphate Method

AOAC Official Method 958.01

Gravimetric Quinolinium
Molybdophosphate Method

AOAC Official Method 962.02

Alkalimetric Quinolinium
Molybdophosphate Method

AOAC Official Method 969.02

Water
Phosphorous

Soluble | Gravimetric Quinolinium

Spectrophotometric
Molybdovanadophosphate Method

AOAC Official Method 970.01

Molybdophosphate Method

AOAC Official Method 962.03

Alkalimetric Quinolinium
Molybdophosphate Method

Potassium

AOAC Official Method 962.04

Lame Photometric Method

AOAC Official Method 955.06

Volumetric Sodium Tetrapheny! Boron
Method

Biurate

in Fertilizer
(Ca, Cu, Fe,
Mn, Zn)

Micronutrients

Toxic Metals in

AOAC Official Method 958.02

Spectrophotometric Method

AOAC Official Method 960.04

Atomic Absorption Spectrophotometric
Method

AOAC Official Method 976.01

Micronutrients in Fertilizer
(Ca, Cu, Fe, Mg, Mn, Zn)

Mg,

ic Microve Digestion & Inductively | AOAC ~ Official Method
Fertilizer  (As, Couple Plasma Optical Emission | 2006.03
Cd, Co, Cr, Pb, Spectrometry Method
Ni, Se)

8 Boron Spectrophotometric Method AOAC Official Method 982.01

AOAC Official Method 965.09
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SN | Parameter Method
1 Moisture and Evaporable Substance AOAC Official Method 950.01
2 Organic Matter AOAC Official Method 967.05
3 | pH AOAC Official Method 973.04
4 Carbon : Nitrogen Ratio BS 7755-3.8
5 Nitrogen (Total) AOAC Official Method 955.04
6 Phosphorus (Total) AOAC Official Method 958.01
7 | Potassium (Total) AOAC Official Method 955.06
8 Toxic Substance & Heavy Metals

Arsenic (As) EPA Method 7061 A

Cadmium (Cd), Chromium (Cr), Copper EPA Method 3050 B

(Cu), Lead (Pb)

Mercury (Hg)

EPA Method 7471 B
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Soil Quality Analysis

SN Parameter Method
| ' Determination of Dry Matter Gravimetric Method ISO 11465
\
\ and Water Content (Moisture)
2 \ Determination of pH Glass Electrode Method ISO 10390
3 | Determination of Metals (Cd, | Flame and Electro thermal ISO 11047
Cr, Co, Cu, Pb, Mn, Ni, Zn) Atomic Absorption Method
1 {
4 \ Determination of | Gas Chromatography with ISO 10382
| Organochlorine Pesticides & ECD Detector
Polychlorinated Biphenyls
5 Nitrogen (Total) Kjeldal Method AOAC Official
Method 955.04
6 Phosphorus (Total) Spectrophotometric AOAC Official
Molybdovanadophosphate Method 958.01
Method
. —
7 Potassium (Total) Flame Photometric Method AOAC Official

Method 955.06
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Research Study on Soil and

Fertilizer Management and its Present Status,

Kamal Shah
Senior Scientist,

OBJECTIVES

« To Characterize the soils types, identify the problematic soils in
the country and their distribution.

« To prepare recommendation of chemical fertilizers for the major
cereal crops, vegetables and fruits.

* To establish integrated nutrient management technology

* To explore and prepare organic & bio-fertilizers as an alternative
plant nutrient sources.

< To provide soil testing services to all needy clients

* To apply GIS/RS tools as a decision support system to develop
agricultural research policy.

* Introduction of integrated plant nutrients system (IPNS)

* The division worked in collaboration with the international

research institutions in the field of:

— IPNS FADINAP — Biofertilizer ACIAR
— N-efficiency IAEA — N-Dynamics Bonn University
— SALT ICIMOD —Chemical Fertilizer FRIP

— Carbon Sequenstration Comell University
— Erosion and Soil Conservation IBSRAM




Major Activities/Achievements

« |In1976, Comprehensive recommendations of chemical fertiliz-

ers for major crops.

« Use of chemical fertilizer alone is not sustainable to improve soil

fertity and maintain a good soil health.

<+ Make use of local resources to supply plant nutrients required by
crops.

<+ Emphasis was given to develop low cost and environment friendly
technologies.

* ldentified most efficient both symbiotic and non symbiotic nitro-

gen fixing bacterial and green manuring plants.

SOIL FERTILITY

OBJECTIVES

< To generate appropriate and adoptable soil fertility management

technologies on the system basis for the sustainable crop
productivity.

* To increase fertilizer use efficiency through minimization of
nutrient losses.

* To recommend site-specific plant nutrients and soil fertility
management practices.

- . .
To combat soil and water pollution for sound environment.

- ¥ —




Major Activities Accomplished:

< | ong-term soil fertility experiment under rice-wheat cropping sys-
tem at Khumaltar, Tarhara, Parwanipur, Bhairahawa and
Nepalganj Station.

<« Micronutrient requirement research on potato under rice-potato
cropping system at Khumaltar Station.

< Boron requirement on cauliflower at Bhaktapur and Sarada Batase
VDC on Kavre district.

< Nitrogen dynamic study in long-term experiment under rice-wheat
cropping system at Khumaltar condition.

< Nitrogen dynamic study in long-term experiment under rice-wheat

cropping system at Khumaltar condition.
* Efficiency of nigrogenous fertilizer can be increased by the appli-
cation of split dose in rice and wheat crop matching with N up

take consequently, N losses can be minimized and also reduce

ground water pollution.

- Y -



Criteria for Fertilizer Recommendation

Fertilizer Dose

Recommended as of National | Nutrient Status Soil Type
REcommendation Level

100% of N, P & K Low Light

80% of N & 70% P & K Medium Heavy

75% of N & 60% P & K Medium Medium to Heavy
50% of N and 40% of P & K | High Heavy

Rating Chart to Soil Test data for Terai

Nutients Very Low Low Medium High Very High
OM% <0.75 0.75-1.50 | 1.50-3.00 3.00-5.00 >5
N% <0.03 0.03-0.07 | 0.07-0.15 0.15-0.25 >0.25
P,Oskgha'l | <11.2 11-28 28-56 56-112 >112
P,0s kg ha™ | <55 55-110 110-280 280-500 >500
Rating Chart to Soil Test data for Hill

Nutients Very Low Low Medium High Very High
OM% <1 1-2.50 2.50-5.0 5.0-10.0 >10 T
N% <0.05 0.05-0.10 |0.1-0.2 0.2-0.4 >0.4
P:0skgha'l | <10.0 10-30 30-55 55-110 >110
P:0s kg ha™ | <56 56-112 112-280 280-504 >504

- %K -




Fertilizer management for high
yielding cultivars and release process

Hari Krishna Upreti
Senior Scientist (S4)

Agriculture Botany Division, NARI,
NARC, Khumaltar.

Factors for Yield Increase (Rice)
* Variety
e Cultural practices
» Fertilizer application
« Water management
« Crop rotation/ Cropping pattern
« Disease, Insect, and weed control
« Extension of new technologies
« Mechanization and commercialization

« Lower policing at milling

- 39 -
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Why fertilizer ?
* To increase crop yield
* To balance soil fertility status

* To reduce nutrient mining in soil
Example:

Rice: Each 20 kg grain removes one kg N
Maize: 15-18:2.5-3:3-4 kg NPK need for each t grain
Each healthy maize plant removes 8.7:5.1:4 g NPK

Sources of plant nutrients

Farm yard manure
Compost

Chemical fertilizer

Crop waste/ byproducts
Human waste

Human waste
Urine
09:012:026 9 NPK

An adult excrete 550 liter/year
4ng,0.4kgPand1kgK

Nutrient availaple easily and quickly
Feces

0.13:0.39: 0.74 ¢, NPK

An adult excrete 55 kgl/year

130 g N, 398 g P and 407 g K
High OM with other micro nutrients
Improve soi properties

Nutrient available slowly




Nutrient absorption by maize during a growing season (%)

Plant First25 - {Second | Third 25 Last 25 | Total
food Days 25 Days |days Days

1-25 26-50 51-75 76-100 101-125 -
Nitrogen 8 35 31 20 6 100
Phosphorus 4 27 36 25 8 100
Posh 9 44 31 14 2 100

( Source: Potash Institute of North America)

Factors affecting fertilizer dose

+ Land type: Situation- Upland & lowland
Fertility status- Poor and high
+ Soil type/ class
« Water regime: Irrigated, rain-fed and upland
+ Nature of crops:
Heavy feeder: S/C, Potatc, Maize etc
Medium: Wheat, Rice, Barley etc
Less: Pulses and oil seed
 Type of cultivars: Local, improve and hybrid

e Scio-economic status

- IR -



Fertilizer Application in All Crops

Country Fertilizer (kg/ha)
China 360
Korea 349
Japan 335
USA 97
Philippines 74
Thailand 39
Nepal 29

Evaluation of experimental varieties

_ Fast Track Testing )

Initial Yield Trial ¢

{~ Coordinated Farmers' Field Trial -
(oneYear) ? (CFFT)
C e ; Treatment: 5-7
e R E— ‘, Replication: farmers as rep
Coordinated Varietal Trial (CVT) \, CFFT sets/ location : 5-10 sets

Treatment; Less I Duration: 2 years

Replication: 3 "\\_ e

Location: 36

Duration: 2 years '

J
SVTECRTatthe same year

P
/

‘; Seed increase of superior and stable genotypes
| Prepare proposal and submitto Varietal release
i committee
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Institute of Sustainable Agriculturein Nepal (INSAN,1986)
Nepal Community Support Group (NECOS, 1989)
Jajarkot Permaculture Program (JPP,1991)
Lotus Land Agriculture Farm (1991)
Community Welfare and Development Societ
HASERA Agriculture Farm (1992)

Nepal Permaculutre Group (NPG, 1992)
Ecological Services Center (ECOSCENTRE, 1994)
INGOs: Canadian, Swiss, US, British etc

Bansun Agro- Organics (2002)

Y (CWDS, 1992)

Organic Nepal Co-operatives (2007)
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Fertilizer Name Total N% Total P2Cs % Total K20 %
Urea 454
Urea 46.3
Urea 46
Urea 453
S 711
Urea 46
Complex 19.3 20.2
Complex 194 21.1
Complex 19.8 20.4
DAP 17.2 438
DAP 17.8 436
DAP 179 a5
DAP 178 435
Shaktiman Urea 465
Krishak Urea 464
IFFCO Urea 466
Potash 59.9
Potash (58.35
Potash 58.52
Potash 58.81
Potash o7.62
Potash £9.28
Potash 78
Potash 6
N ovratne. Complex 197 20,35
\PLDAP 177 27
 ComlecIFF0 197 o
rishak DAP 18.09 431
rf Navratb . DAP 179 433
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COURSES OF SOIL FERTILITY AND FERTILIZERS MANAGEMENT AT 1AAS
C.P.Shriwastav

Asst. Professor

Dept. of soil Science & Agri. Eng.

IAAS, Rampur

Email: cshriwastaviayahoo.com

The Institute of Agriculture and Animal Science (IAAS) is only one state institute to
produce human resource in the field of agriculture and veterinary science. IAAS has
been making continuous and strenuous efforts in designing, modifying and upgrading
its curricula to address the emerging needs and priorities in agriculture sector of
country. In the course oftime, many of programs started in the past have been modified
and upgraded in order to make them relevant to changing needs and priorities. Apart
from B. Sc study in agricultural science, post-graduate studies leading to M.5c.

Agriculture degree have been expanded to 17 major areas of agriculture, animal

science, veterinary science and aquaculture. Similarly, Ph.D. program begunin January

2002.
The mission of IAAS is to design and implement educational progr

between established and emerging needs in agricultural sector. The in
on instruction, research and dissemination of agricultural technologies. The main

ams balancing

stitute focuses

objectives of the institute are to:

1. Design educational programs in agriculture to address the existing and emerging

needs of the people of Nepal

2. Promote excellence in instruction, research and extension

3. Produce educated and technically competent graduates for managing and
contributing to technical agriculture. Extension education, agribusiness and
rural development.

4. Undertake research and scholarly activitiesin agriculture relevant to the needs

of people, and

5. Disseminate knowledge through extension services in agriculture.

- Y -




Programs at 1AAS:
Bachelor of Science in Agriculture

4-year program

Bachelor of Sciencce in Veterinary

5-year program
Master of Science in Agriculture

2-year program
Agricultural economics
Agricultural Extension
Agronomy
Horticulture

Soil Science
Entomology

Plant breeding

Plant pathology

Plant protection
Conservation ecology
Animal breeding o
Animal nutrition

Master of Science in Animal Science

Livestock production and management
Medicine and public health
Microbiology and parasitology
Pathology and clinic

Pharmacology and surgery
Theriogenology

Master of Veterinary Science

Master of Science in Aquaculture
Doctor of philosphy

|

2-year program

Plan-A  Course and thesis research
based

Plan-B only research based

Human resource Development

Technicians/Graduates/postgraduates Human resource
- — - Produced (No.)

Social mobilizers and Village Animal health workers >2600

Non-academic in Agriculture & animal Sciences (ITAs) >2000

Academic in Agriculture (JTAs) 4000

1.5¢c.Ag and I.Sc. proficiency certificates >700

B.Sc.Ag. Graduates 53000

B.V.Sc. & A.H. Livestock health workers 250

M.Sc/Ph.D Postgraduates

——— 00
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Department of Soil science & Agricultural engineering

The department of Soil and Agri. Engineering, one of the seventeen departments, at
IAAS has been dedicated to provide specialized knowledge and skills in soil fertility and
fertilizers management since 1978. The following courses are offered by department at

B.Sc. agriculture program

S.No. Course Course Title Credit
code Hours
1. SssC 111 Fundamental of soil science and Geology 2+1
2. SSC121 Soil Fertility, Fertilizers and Integrated Nutrient 2+1
management
3. $SC221 Soil Physics, genesis and classification 1+1
4, S$SC311 Introductory soil conservation and watershed 2+0
management
5. SSC421 Soil chemistry, Fertility and fertilizer Use 3+1
6. SSC422 Soil Conservation and Watershed Management 3+0
7. SsC4a11 Soils of Nepal 1+1
8. SSC412 Soil Classification, mapping and GIS application 2+1
9. AGR Organic agriculture 1+1

The details of courses on soil fertility and fertilizers management are as given below

Areas covered on soil fertility and fertilizers
management
Soils that support plant growth
Soil components
Chemical properties of soils
Soil reaction

e Soil colloids
Upon successful completion of this course, the
students will be able to gain basic knowledge of
soils in relation to crop production, physical,
chemical and mineralogical properties of soils and
correction of  soil acidity from different

Courses

SSC 111 Fundamenta! of soil
science and Geology (2+1)

amendments.
SSC121 Soil Fertility, e Essential plant nutrients
Fertilizers and Integrated e Fertilizers
Nutrient management (2+1) e Soil organic matter and organic manures
e Soil fertility evaluation

Problems of soil fertility in Nepal and their
management
Effects of continuous useé of inorganic and
organic nutrient sources on soil fertility.

e Integrated nutrient management

e Soil management for sustainable agriculture
The course is designed to help students to
understand concept and application of soil fertility,
Fertilizers and Integrated Nutrient management.

- €9 -



SSC421  Soil  chemistry, .

Chemical properties of soils
Fertility and fertilizer Use .

CEC and AEC process in soils and their

significance

e Soil Acidity and alkalinity

¢ Soil organic matter, humus, C:N ratio

e Essential plant nutrients - functions,
deficiency symptoms, toxicities, availability

to plants

Factors affecting plant nutrient availability
¢ Bio-fertilizers and their uses

® Biogas slurry as fertilizers

Fertilizers- types, quality, methods, efficient
use of fertilizers

Soil fertility evaluation
Integrated fertilizers use
Soil fertility problems
Environmental pollution-
groundwater pollution.
The students will obtain knowledge of different
types of fertilizers and theijr behavior in soils;
understand the importance of organic matter and
chemical properties in relation to soil productivity.

soil, air and

Organic agriculture Introduction to organic farming

* Green revolution agriculture and food
production

Principles of organic farming
Components of organic fa rming
Organic pest management
Livestock in organic farming

Marketing of organic products
Recent trends ang advances in organic
farming

Post-graduate program:

Ny , M.Sc
nce were also start i
ed. The followin
courses are covered as departmental courses at department of soil s _ g
engineering for post graduate level. cience and agric

- R -  —,



S.No. Course Course title Credit

code hours

1. SSC 701 Soil physics 1+1
2. $SC702 Land Degradation and watershed management 340
3. SSC703 Soil fertility and plant nutrition 2+1
4. SSC704 Soil classification and mapping 1+1
5. SSC705 Chemistry of soil fertility 240
6 SSC706 Soil microbiology 240
7. SSC707 Soil, water and plant analysis 0+1
8. SSC708 Chemistry of soil organic matter 2+1
9. SSC709 Micronutrients in soils and plants 2+1
10. SSC710 Chemistry of submerged soils 2+1
11. SSC711 Soil test and crop response 2+1
12. SSC713 Land use planning and management 1+1
13 SSC714 Remote sensing and GIS in agriculture 1+1

14. SSC 799 M.Sc. Seminar 0+2

15. SSC 800 M.Sc. Thesis 0+6

16. SSC 899 Ph.D. Seminar 0+2

17. SSC 900 Ph.D. Dissertation 0+15

The details of the courses concerned with soil fertility and fertilizers

management are as follows:
Areas covered on soil fertility and fertilizers management

Courses
Soil fertility and plant e Occurrence, chemistry, availability, role of essential
nutrition elements in plant nutrition

e Nutritional disorder and toxicity in plants

e Role of compost and FYM in soil fertility and plant
nutrition

e Characteristics and behavior N,P K,Zn fertilizers in soils

e Soil fertility evaluation

e Slow release fertilizers

e Forms and transformation of macro and micronutrients
in soils

e Fixation and release of nutrients in soils

e Relationship of Q/I in plant nutrient uptake

e Role of chelation and coating in availability of plant
nutrients

e Role of isotopes in soil and plant research

e Analysis of soil, plants, fertilizers and irrigation water
for N,P.X

e Humus synthesis

. Organo—mettalic interaction

[ ]

[ ]

Chemistry of soil fertility

Soil, water and plant
analysis
Chemistry of soil organic

matter
Complexing of metals by soil organic matter
Micronutrients fertilizers and their transformation in

soils
Micronutrients availability

[ ]

Soil test and cCrop e Soil sampling
[ ]
®

Micronutrients in soils
and plants

response Soil test methodology
Growth equations

e Sail test for micronutrient
— %3 -




Post graduate thesis Research: This is the list of M.Sc. Thesis research

conducted by students at the department of soil Science and Agri. Engeering, IAAS,
Rampur, Chitwan, Nepal.

Adhikari, D. 2002. Efficiency of farmyard manures prepared by local and improved
methods on lowland and soil properties.

Sharma, P. 2002. Effect of Nitrogen, Phosphorus, Potash and Helminthosporium leaf
Blight and performance of wheat.

Karki, T.B. 2003. Response of maize to nitrogen, phosphorus and their interactions on
grain yield.

Gairhe,J.J. 2003 productivity and fertility status in different regions of the Chitwan
vally.

Adhikari, P.P. 2003. Response ofr wheat to levels and lime applications in Chitwan.

Shriwastav, C.P. 2004. Response of cauliflower [Brassica oLeracea var. botrytis L] to
the application of boron and fym and their interactions.

Dhakal, D. 2005. Response of cauliflower [Brassica oleracea var. botrytis] to the
application of boron and phosphorous.

Thapa, A. 2006. Effects of sulphur and boron on yield and oil content of rapeseed
(Brassica compestris L.var.toria) in sandy loam acid soils of Gunjanagar,
Cahitwan.

Nepal, A. 2006 Efficiency of different combinations of mulching and leaf color chart
nitrogen management on major nutrient uptake by lowland rice (Oryza sativa
L)
Ghimire, R. 2006. Soil organic carbon dynamics and sequestration by tillage, mulch
and nitrogen management in chitwan valley soils. o
Gautam, R. 2007. Nltroge_n balgnce _and yield response of mungbean with different
management practices directing dry to wet transition (DWT) period under
rice-wheat system.
Khatiwada, S. 2008. Reaponse of lime and yard manu
club root disease of cabbage in sandy loam soj
Khanal, B.R. 2009. Upatake of heavy metals and primar i i
; r _ Y nutrientns by cauliflower
Bt 1 L.var.
%Oa?;sslgﬁ'o eracea L.var. botrytis) grown in brewery sludge amended sandy
Pandey, S. 2010. Response of lentil to [ T . )
yChitwan, NepFa)l. ntil to lime and phosphorus application in acid soil of
Bista, P.2010. Land use system effect i s .
of Nepal y ects on soil fertility status of hills and valley soils
Giri, R. 2010. Effects of different sources of orean; . )
performance of okra (Abelmoschus esculegﬁ?tllg Irfl?nures on soil properties and
Poudel, R.P. 2011. Responses of French .

bean (phase
. . h olus v
Inorganic sources of nutrients on loamy sand acidic slc])l

re on abundance an

d severity of
Is.

garis L.) to organic and
il of Chitwan valley.
Conclusions:
* Declining soil fertility and a icult ivity i
N epaEse Ay ar ural productmty 1S one of major problems
Results of soil samples analyzed shows

organic matter, nitosen nn phosphorusthat soils in Nepal are generally low in
There is wide spread defici :

: A ency of mi ;
Chitwan district. ¥ of micronutrients B, Mo, and Zn in soils of

. : IS not realized b
Integrating green manures and I : y farmers as fa
€gumes in farmi ’ rmers are not
ng system.
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