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1. Introduction

[t is frequently pointed out that the soil fertility is
deteriorating year by vear. During the last 25 vears, crop
production increased 79 %. while the population increased 83 %.
the increase of crop production was mainly due to the expansion
of cultivated land. The yield of major cereal crops was stagnant or
rather declining during the past three decades. Nepal slid down
from food exporter to net importer several years ago. To overcome
the food crisis, the improvement of soil fertility plavs very
important role.

STSS and JICA jointly organized "Workshop on Soil
Ferrility Management Activities in Nepal ---Past. Present and
Future---". on 11'h June 1999 at Conference room of DPTC,
Lalitpur. Soil scientists trom STSS. RSTL and Fruit Development
offictals of CDD. DOA and

uggestions and comments

division participated. Other higher

MOA were invited. their valuable

1£7]

were nighly appreciated.

2. Objecrive of Workshop

To look back the soil fertility management activities of

the past.
To pick up the problems in impiementing the soil fertilicy

management activities and find the countermeasure to conquer

the problems.



Welcome address bv GG. P. Pandev. Chief. Crop Development Division. DO A

In his welcome address he has pointed out

- Major problems of soil fertility decline mainly due 10 decreasing organic
matter in the soil.

- There should be proper and efficient channel for qualiry fertilizer distribution.

Directive speech from Chief Guest. .J.C. Gautam. Special Secretarv. VIOA

- Soii which 1s natural resource. element of agriculture and base for agricuirural
growth emphasized in APP.

- There 1s scarce of organic manure in Nepalese Agriculture. chemuical
fertilizer 1s plaving kev role in our agricultural production whereas there is
ioss of iertiiizer nutrients during storage and 1t's application by the farmers in
the field so 1t shouid be minimized.

- Soil lab should be strengthened. with essential equipment's and trained man
Dower. -

- Soil probiems and recommendation should be identified according to
phvsiographic unit rather than regional basis.

- Suggest to think towards the Japanese technical and financiai support for soil
ferulity management.

- Research and Extension work should go on simultaneously.

"



Remarks of Chairperson, S. B. Aryal DDG (Administration), DOA

- Realized to improve organizational set up and additional manpower in STSS
& RSTL to support the soil fertility management program efficiently.

- Lab activities increases for fertilizer analysis also so additional manpower
most required.

- Results from soil analysis, output from demonstration should be diffused
among the farmers.

- Fertilizer recommendation sheet should be improved so as farmers can easily
understand

Suggestion from A. Jha, DDG (Planning), DOA

- Emphasize on mass scale green manuring to minimize adverse effect of
chemical fertilizer

- Suitable technological packages to the pocket area e¢nhance crop production.

- Soil fertility management technology should be disseminated to SMS,
JT/JTA. farmers through soil labs. training center. soil campaign also.

- Suggest to link between STSS and GIS unit of MOA for GIS program.

- Monitoring should be done to the farmer either they follow or not the
fertilizer recommendation send by soil laboratories.

uy



Soil fertility management activities in past, present & future in
Nepal

S.N. Jaishy, S.N. Mandal, T.B. Karki, K.H. Maskev

So1l Testing and Service Section. Harthar Bhawan . Lalitpur .Nepal

Introcducticn

Soil management services in Nepal was started in 1938, After separation of
NARC from Department of Agricuiture in 1992 the services mandated as
research and development work separately. Previously established soii
tesiing laboratories are working for research under NARC and for
development work five Regional Soil Laberatories later stablished in five
develcpment regions at Jhumka. Trisuli. Khairenitar. Khajura and Dhangadi
and one central soii laboratory at Harhar Rhawan under CCA. which have
oeen providing soil management services to the farmers.

Soii fertiiity management in past

In the carly davs. shifting and Mono Cropping Cuitivation Svsiem was
dominant and the farmers relied on long failow periods with natural
vezetation o0 recondition soil exhausted by cuitivaton. With the advent of
rice and maize cultivation the up lands and iow iand agriculture svstem
developed and livestock became increasingiv integrated in to the fagming
svstem. Compost FYM becoming important source ior surpiving the
ortrients requirement tor up land (Bari cuitivauon). ‘n the »nast ihe
rraditionai rice grower did not reiv on additionai nutrient suppiement n the
common rice ‘allow svstem. The most signiricant change to agriculture was
came with the introduction ot winter wheat that {it nicelv in to the rice
railow and maize ‘allow svstem. As the population continued to increase the
demand on tood grain expanded rapidly. Fieids were iraditionally failowed

in the winter had been used to graze live stock and in situ-manuring tor

maintaining the fertility of the crop land. The demand of compost also

increased at the same time as the crop production area increased. With the

introducticn of quality seeds and chemicals in modern agricuiture system.

farmers rely more on chemicals (fertilizer and pesticides) without under

standing the complexity of soil fertility management, unbalanced and

unscientific use of chemical results soil fertility decline.



Past review on soil analysis

The past work compiled and summarized by D.L. Bajracharva as given
below.

Table: 1. Soil fertility status of Nepal

Nutrients ' rank Low . Medium High
Niurogen 53.3% 39.1% 3.6%
Phosphorus(P) 30% 63.7%% +4.2%
Potassium( K) 8.6% 67.1% 24.5%
Source: D.L Bajracharya. Nuwtrient feriility status of Nepal. paper

presented in [Zth winter crops workshop, September -4, [ 95>

Bajracharva categorized the districts as low medium and high as
below tor the major nutrients

Table: 2. Fertility classes of the zone /district with respect to Total

nitrogen
Fertiiity status of soii

L EDR Low Vledium High
Vlechi Jhapa llam. Panchthar. Teplejung. -
Sunsari. Viorang. Terhthum.

Koshi Dhankuta Bhojpur. Sankhuwashawa. -
Scgarmatha  Siraha. Saprar. Klictang. Soiukiumbu. - —-
Udavapur. Okhal
dhunga.
U CDR
Janakpur Chanusha Ramechhap. Sindhuli Dolakha

Miohotari. Sariahi

Bagmau Bhakrtapur Katmandu. Lalitpur. Rasuwa
Kabhrepalanchok. Dhading
Nuwakot. Sindhupalchok.

Naravani Bara. Parsa. Makawanpur. Chitwan
Rautahat.



HHLWDR

Gandak1 Gorkha Shyanja. Lamjung, Tanahun
Kaski, Manang.
Lumbini Nawal parasi, Arghakhanchi, Gulmi
Palpa, Rupandehi,
Kapilbastu.
Dhaulagiri Mustang. Mvagdi. Parbat
Bagiung.
V. MWDR
Rapti - Salyan., Rukum.
Dangdeuhiurn. Pvuthan.
Rolpa.
Kamali Dolpa. kaiikot Jumla. Humia
SBheri Surkhet. Dailekh.  Banke. 3ardiva
Jajariot.
YV, _FWDR,
Seti Kailali. Bajura. Dou. Bajhang
Achham
Vlahakali Kanchanpur
71 23(33.3%) 12(39 1%%) 1(3.6%)

Tabie : 3 Fertility classes or the zone /district with respect to Availabie
phosphorus

LEDR Low Medium High
Mechi Jhapa [llam. Panchthar. Tepiejung.
Koshi Sankhuwashawa. Ternthum.

Bhojpur. Sunsari. Morang,
Dhankuta



Sagarmatha  Siraha, Saptart,

11 CDR
Janakpur Mohotari.
Dolakha
Sarlahi.
Bagmat Bhaktapur
Naravant Bara. Parsa.
Rautahat
[IL.WDR
(Gandaki Tanahun
Lumbini Nawaiparasi.
Paipa
Rupandehi.
Kapiibastu
Arghakhanchi
Dhauiagin
iV. MWDR
Rapu
Kamaii Jumia
Bheri Banke. Bardia.

Khotang, Solukhumbu
Udavapur, Okhaldhunga

Dhanusha

Katmandu. Lalitpur. Rasuwa
Kabhrepalanchok. Dhaaing,
Nuwakot Sindhupalchok.

Makawanpur. Chitwan

r

Shvnja. Kaski. L
Corkha. Manang.

jung

Gulmt

Mustang  Mlvagdi Parbat

Bagiung.

Salvan. Pvuthan. Rukum.
Dangdeuhkuri. Rolpa.

Kalikot

Surkhet. Dailekh. Jajarkot.

Ramechhap.
Sindhuli



V FWDR
Set1

Mahakali
70

Kailali.

Raitadi
21 (30%)

Dou, Bajhang Bajura. Achham

Kanchanpur
46 (63.71%)

3(4.29%,)

Table : 4. Fertiiity ciasses of the zone /district with respect to Available
potassium

[ =DR Low Viedium High
Mechi - Jhapa [llam.Panchthar. Tepieunc
Xosil Dhankura. Sunsari. Merang.  Terhthum. Bhoipur
Sankhuwashawa
Sagarmatha  Siraha. Udavapur. Khotang. Saptari. Okhaidhunga.
Solukhumbpu
HLEEOR
Janakpur Dhanusa. Viohotari. Ramechhap.
Sariahi. Dolakha. Sindhui.
Bagmat Laiitpur. Bhaktapur Kavrepianchok
Kathmandu. Dhading. Sindhupaichok
Nuwakot. Rasuwa.
Naravani Rara. Parsa. Makawanpur
Raurtahat
Chitwan



[HL.WDR

Gandaki Tanahu.Shvnja.Kaski
Lamjung, Manang, Gorkha.

Lumbini Gulmi Nawalparasi. Palpa.
Rupandehi. X apiibastu
Arghakhanchi

Dhaulagir Mustang, Mvagdi. Parbat.  Baglung.

V. MWDR

Raou Saivan.Rukum. Pyvuthan. Rolpa
Dangdeuhnkurt.

Kamait Jumia Kalikot

Bhert Banke.Bardia. Surihet Daiiekh
Jajarkot

V._EWDR.

Sen Achham Doti.Bajhang.Bajura
Kaiiali

Vlanakaii Barntadl. <anchanpur

e, 5 i3.9%0 47067 1% — 222

Fertiiity status of Western Development Rigion
Jaishy 1991, reported :he toilowing terulity status of sestern deveiopment
reg:on .

Table 3. Soil reaction

Acidic Alkaline

Mygdi. Baglung, Parbat, Kaski. Shvanja

Gulmi. Arghakhanchi. Mustang Rupandehi. Kapilbastu. Manang




Table 6. Nitrogen status of western development region

Low Medium Hich
Baglung, Kaski, Shvanja Parbat, [amjung, -
.Rupandehi, Kapilbastu. Manang Myedi,

Tanahu, Gorkha, Nawalparasi, Palpa,
Gulmi .Arghakhanchi. . Mustang

Table 7. Available Phosphorus status of western develcpment region

Low Medium Hie.

Baglung, Kaski. Shyanja .Parbat, Lamjung, Gulmi, Mvagdi Manany
Rupandehi. Kapilbastu. Tanahu. Gorkha. i
Nawalparasi. Palpa Arghakhanchi. . Mustang

Source: Jaishv, Impact of Soil analvsis recommendation o jamers bv Soil
Lab WRATC. Julv 1991
Note Phos-phorus content of western develop ment regton is low (0 medium

Micronutrient status of soils in Nepai
Micronutrient status ot soil a giobal study report published by FAO
According to that study the tertiiity status ot the study area is as below

Table 8 Micro nutrient starus otsoii or Nepai.

wvlicro nutrients Nepal [nternatonai
Boron Mg ' 0.19 0.75
Maneganese Mg/l 227 347
Vloivbdenum Mgl 0.062 0.210

Zinc Ma/i 0.8 T 197

Source: . FAO Soii bulletin 48 Bv Mikko Sillanpaa)

The most evident Micronutrients derticienc:es :n Nepal are those of 3 & Zi
(FAO. reporr)

According 0 Carson(1992) Zinc. Boron. Manganese. Molybdenum. Copper
and iron deficience have been found in some cereals.vegetable and truis
Crops.

~.



Current fertility status of Nepal: Jaishy et al. compiled the soil analvsis
data from all regional soil testing laboratories and provide the current
fertility status of Nepal. These data's are very few so it can generalized the
tertility trend of the country.

Table : 10. Current fertility status of Nepal

Nutrients Low Medium Eigh
Nitrogen 69% 23% 3%

Phosphorus 30% 63.7% )Q:/a
Potash 12% 46% 12%

Note : Range of phosphorus is verv wide |kz ‘'ha to 2000kg ‘ha
pH 42% acidic 40% Neutral 18% Alkaline

[f we compare the past and present soii feruiity starus. Nitrogen content of
soil 1s deciining order.

Traditicrnai Soii fertiity management Fraciicas ‘whica are teing
pracicing

Terracing . slicing the bond and the wails ot the terrace riser. lear and n
situ Zreen manuring. bringing iirst tlood “vater into the feid. use of FY M.
compost . oli cake. etc. Siurting herds for - situ terrace manuring. Use or
legume as a sole crop. or as a mixed croos. use Or weeding weeds n the
same fleid or as a animal bed tor composing. use ot crops residues. <rop
rotation . muiching. mobtiie herds etc are the raditional soii feruliy
Munuzement praclicas.
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Concapt of soil management servicas 'n !X" Plan

» [mprove the Svstem of manure and fertilizer used

» Capacity building of Soil labs as per the needs.

» Tied-up soil management program with Agri- extension acuviues. and
compulsory soil testing and tertilizer recommendation has given priority
in implementation ot package production program



The programs being conducted by STSS are:

The Soil Testing and Service Section, for the sake of effective lunching of
its diversitied activities, has formed following three service units.

e Soil Chemistry and Plant Nutrition Unit

» Soil Survey and Land Evaluation Unit

s Soil Ferulity and Microbiology Unit

Prcgram and Activities

Supervision, monitoring and foilow up of

* Soil analysis and management activities conduc:ed bv the rezional labs.
» (reen manuring and biotertilzer activities conducted at district level.

» Soil campaign activities.

Study and report making on

e ['se of compost at rarmers leve! -

» Micronutrients detficiencies Survev

Soil survey and land evaiuation 2rograms

» Soil survey and studv of iccal resource oases.

» Contribute to the bottom-up approach of agricuiture pianning bdHv
nroviding land resource information and necessary soii datapase.

’ Creation and preservation ot soil database dased on surven. resource
monitering and land evaluation swdies.

’ certiily mapping and (s use for soil services.

Soii lerziiity and Microsicicgy Programs -

» Technoiogv transter and demonstrations regarding macro  and
micronutrient fertilizers. Ireen manure. cemposi. lgricuiture ime and
new iertilizer materiais in (PNS concept.

» Development & execution of program for vpumum use of siurry from
D1o0-gas plant

» [mniation of Yio-fertilizer program in the feasibie pocikers

» Montuoring soil fertility situation in the country.



Soil Test and Recommendation Programs

Soil analysis in the laboratories, based on systematic sampling
techniques and recommendation of fertilizer based on test results.
Help soi1l analytical work in the District Agriculture Development
Offices by using soil testing kit.
Soil analvsis for Soil problem :identification and recommendation for
correction

romote soil SIBIR rcampaign) and MATO SAPTAH win guantrative
and qualitative basis to provide field level soil services.

Programs being lunched by the Regional Soil labs:

Sotl analvsis and fertilizer recommendation in iab.

Vlonitoring and supervision of’

- Soil ferulitv related acuvities conducted bv Disirict Agricuiture
Development Ctiices (DADOs)

- Soii analvsis and manure recommendation conducted bv DADOs.

Demonstration on

- Micronutrient use

- Creen manure use

Study on micronutrient deticiency probiems.

Preparation ot soil rertiiity maps in co-ordination with STSS.
Conduct so1l campaign

Services on soil management.

Cne-dav training 1o tarmers in cc-ordination “vith 2ALD(
2ubiication of annuai resort and Sudy reports.

~

S.

Achievement:

[

Centrai Lab have buiid up capacity [or ‘ertilizers and mICTONULTients
analysis in addition o0 routine anaivsis of N.P.X.OM. pH . Texture 2tc.
GIS 1s in way of estabiishment.

Officer's training or Soil analysis. Soil management. Soii survey and
mapping and Fertilizers analysis have conducted.

Soil Fertility Maps ot 6 districts( north -eastern part ot Jhapa. Bhaktapur.
Nuwakot. Bardia. Kailali and Kanchanpur) have produced.

Soil campaign  have conducted.

A workshop on Soil Fertility Management has conducicu.



e Publications :

- Annual reports with finding of studies

- Working procedure of workshop' Soil Fertility Management
program’.

- Use of compost at farmers level in different four districts

- Soil campaign why and how (in co-operation with JICA)

- Integrated 2lant Nutrient System (in co-operation with JICA

- Use of manure and tertilizes for soil fertility increment (in co-
operation with JICA)

- -Soil sampling technique (in co-operation with JICA)

- Azolla. leat-let (in co-operation with JICA)

- Hand book of soil fertility management (in co-operation with JICA)

Study findings:

In swudy areas (Dhankuta. Kathmandu. Nawalparasi. Chiovan. Tanahu.
Kaski and Parpat) farmers were using orzanic as well as Chemical fertiizer
but applicauon rate of organic manure was too ‘ow (<0 doko ropani or
230 kg ropani i. no cotassium femilizer was in use. proper composting
technique was not n oracice. 70 used of starter in composiing. composi
turning practice was found rare and use of compost was not found in proper
way.

Zmnc and Boron dericiencies were ound the major nrobiem in paddv and
vegetable tieids. Micronutrients tertilizers used by the farmers are:
Mulupiex.  Agromin.  Survazme.  Microplex.  Graphicon.  Zinc
chelate. Vegimax. FeruiminZ. FeruminB. Zinc suiphate. Borax. Soric acid
etC.it 1s realized :hart the use or micro nutrients. without knowing s quaiity
'S 1ot very :onvincita. So research fInding and -ecommendation Of some
famijiar micronutrients 'vere coilected and advised o use the reliabie micro
nutrients fertilizers for the correction ot dericiencies.

Fuature Strategy

[t is important :0 (et the farmer o decide vhat e wants 0 do tor his soii

management and let him integrate it within his own system. Based on the

research works. experience gained :n the past and country's need. following

strategy 1s formulated:

o ldentitication and introduction of soil fertility management program in
the production package that are interesting tor the farmer and which
have long term benelicial etiects.



Formulation of location specific soil management programs to enhance
agricultural productivity and tied-up with package production program.
Separate soil management strategies tor subsistence and commercial
agriculture as APP is dictated.

(1) 'Demand driven' Production svstem of less accessible hills and
mountainous 1s supported by use of available fertilizer and the
improvement of their traditional integrated svstem of agriculture.
l1vestock and forest.

(11)"Technology driven” green revolunon has been emphasized on the
Teral and in the easily accessible vallev ot Nepal by supporting
increasing chemical fernlization and mass scaie of green manuring
along with bio-tertilizer use.

Soil management program need o focus on the smail iarmers. which
contripute more In Nepalese agricuiture. In this connection. speciai
srograms need o be run ‘for sustainable soil ferulity management based
on the study of location specific nesds and opportunites.

Promote Inregrared Plant Nutrient System (IPNS) technoiogies to the
farmers on sound environmental ground and maximum use [ocai
resources on sustamnable basis. Tiis includes the acuvities on green
manuring. composty FY'V[ management. use of micronutrients. use of
fermiizers and development of aiternmative source of fertiizer as
cultivation of fertilizer crops and management ot siurry comes from
o10gas plants.

Carrv out necessary survevs ior soil inventory creation. fertiity
evaluation. land use monitoring and ‘feasibility anaiysis to help program
nlanning. execution. monitoring and identiiication of location specitic
soil service needs.



Constraints and Opportunity

Constraints
OM depletion

Ac:idification

crosion/
vulnerabiiity

Siitation

Degaradation of
forest and Marginai
tand

Crop Intensification

Opportunities

[ncrease biomass

Inclusion of legumes

Adopts suitable cropping pattern according soil
Use biogas for fuel and slurry for plant nutrition
Use green manure

Use piant residue as a manure

Mulching the fruit plants

Incourage the integrated plant nutrient system (IPNS)
Follow crop diversification

Emphesise on quility compost.

Launch dung save programs

Aware the farmers tor night-seil use in therr field

Ameliorate the soil with lime
Discourage acidic fertlizer

Agro forestrv

Promotion ot torestation

Hedge grow

Alley cropping

Contour pianting

Cropping pattern according o0 land sumtability
Agronomy practices (minimum tllage)

Use quality water

Construction ot Jestiting basin

Retorestation

Use of high value crops <e.g hortcuitural
lantations. medicinal herb olantation.

Develop legume pasture

Use of azoila in paddy tield

Use green manuring as a relay crops in maize.

Use mixed crops with legumes.

Follow IPNS

Use balance dose of manure and fertilizer

Use micro nutrients  especially Zinc in paddy and
boron in vegetable



M lono-cropping for
long period

Unbalance and

inadequate use of
manure and fertilizer

Quality terulizer

Deseruiication

Environmental
protection

Swampyv land
Management

Red soil
management

Create crop rotation with suitable legume

- Use balanced and recommended dose of manure
and fertilizer.

Use quality fertilizer

- Create suitable fertilizer rating for various crops

- Regular monitoring

- Law enforcement

- Aware the farmers about the quality tertilizer

- Develop mechanism for quality fertilizer and
making the lab strong and adequate manpower to
analvse the quality ferulizer

- Use Cover crops

- Check the sotl crosion

- Aforestauon

- Create [rrigation taciiities

- Plantation ot todder trees and fruit plants
- Medicinal herbs

- Pasture development

- Use recommended dose of rertiiizer

- Proper recvcling of city waste

- Efficient use or fertilizer 0 reduce the leaching
and volatilization {0sses

- Drainage management
-Plantation ot highlv water demanded diants

- Manage the soil providing high dose ot organic
manure
- Correction of pH



Recommendations:

The above mentioned programs in future strategy are mandatory as per the
national needs and the directives of APP. Expansion of these programs is
justifiable so as to increase the area coverage of soil services.

Organizational Setup and Manpower Development Soil Testing Service
Secuion under DCA has to be strengthened and made responsible to
promote [PNS technologies to the farmers. however full capacitv of this
section 1s vet to develop.

On the basis of analysis and discussion done by the experis working in Soil
fertilitv. it is strongly felt the need of correction of present unbalanced
manpower structure and the section need to be uplifted into Land and Soil
Service Division with provision of optimum number of wamed manpower
and adequate lab facilities.

Provisicn for lab ailcwanca:
There shouid be provision for lab ailowance 0 encourags the lab
technicians to work etfectivelv.

Conclusicn:
Soil Fertility decline is one of the major problem in agricuitural proguction
svstem in Nepal. which need to be improved in order [0 increase
nreductivity of land resources bv using oppcrtunities siated above. To
—7aciie the meationed constraints the regular conaucred program of HMG N
may not be enough. because of :he tact HMG has many more natonal
prioritized programs in other fields. So. external assistance Is urgently
needed to cope with these problems.

-
g
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workshop ot So:l Fertility Management Activities in

Eastern Development Region (Nepal)

Past. Present and Future gz A/ 4 URAL.

Fridav. 11 June. 1999

Introducrion :

Agziculure s the main stay of economy in Nezal providingz
iivelihood tor more than 30 % of the population. Popuiation growth
rate is 2.3 % while growth rate on food grain is 2.3 % over the
d 1980:8i o 199(,91. The additional food oroducrion
uc'nie'.'ed s0 far i3 auripuied muainly o the exponsion in the
increase 'm ovieidsunit of land. Moere

agricuitural land rather than

and maores o7 marIinai .and aave de2n drought under cullivaiion and

ter2 s overt LIlzonance Do oacrodse Julnivacie and 50 e g

STISiEOMUST e orerort el :j.‘ coising fAe Sroduciviiy o0 onNisung

arapie iand. Among the difierent means ol !NCreasing droductlvii

SOl ierilitr management is one of the kev rfactors. Taererore
Di:.

improvement of soil Z2ruiiity and increased plant nutfient sup
drouzi il sossibie means (ke orZanic and [D0rzanic cIsourses dnd
Jtoivgical sources mus: He 2npanced Jor incrzased ood 2roduciicn

ind JarmevTs acome.
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REGIONAL SO TESTIR G foAROH Vo

Fertility status ol Eastern Devt. Reeren

pH (1107)

Total sample: 1107
Acidic: 65.67"
Neutral : 11.38 *»
Alkaline : 22.95%,

Nitrogen (1107)
High: 6.86 %
Medium: 28.54 "
Low : 64.60 "o

Potash (1107)

High : 28.10 ™%
Medium: 33.66 "n
Low: 33.24 %a

Fertility Status of Iill of Eastern Doyt Region..

pH (194)

Acidic= 86.60 %4
Neutral =10.30 %%
Alkaline =3.10 %%

Nitrogen (194)
-High: 22.70 %

Medium: '54.60%

Low: 22.70.%

Potash (194)
High: 62.37 %

Medium: 24.74 %
Low: 12.89 %

TRRERSE!
SOIL FERTH.ITY MANAGERMEST AN bl iy

3
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Ovponnre Alaftog o000
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Moehiseny 21 397
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Phosphor: o Hie

Hich
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ERKIR

"
AMedinm 23 530
[oanv I v

Oraane yedtey o)
ah:-9.477.

Medinng
Low : 36,697

STy

Phosphiorns (1941)
High 73.20 %
Medinm : 1598 "
Low: 10.82"a



Soil Fertilitv status of Terai of Eastern Devt. Pecion

pH (213) Crganic maiter (631)

Acidic=61.23 % High=2.76 "
Neutral = 11.61 % Medium=16.74 "
Aljkaline = 27.16 % Low= 30.30 %y
Nifrogen {913) Phosphorus (913}
Hich=3.50 High =47.53 %
Meoedinm =23.00 % Medium =25.20"%
Low =73 304 Low =2727 %

rotash {913)

High = 20.81 %
Medium = 41.62 %%

17 57 0
!/‘J 0

L\')\«V = R



Regional Soil Testing Laboratory, Trishuli , Nuwakot
Soil Fertility Management in Central Development Region

Introduction

Regional Soil Testing Laboratory ,Nuwakot has been providing services on soil
fertilitv management in 19 districts of central development region since 1994. In sthe
beginning, few test such as P.H. OM, Nitrogen were done due to lack of machinery.
Afterthat . analvsis such as PH ,OM, Nitrogen, Phosphorous, Potash. texture have been
done by laboratory method.

Fertilitv Status of Central Deveiopment Region

PH : (100; Nitrogen(1002) Potash(

Totai sampie :- 1005 Low: 58% LOw: 31%
Acidic: 73% Medium: 339 Viedium: 410,
Neutral: 23% High: 7% Hign: 28%
Alkaline: 1%

Organic Matter(1003) Phosphorus:

Low : 31% Low ; 250,

Medium: +3% Medium: 28

Highi +% High: 17%

Fertilitv Status of Hill of Central Development Region

PH(748) Organic Matter(748) Nitrogen(748)
Acidic : $7% Low: 340, Low : 39%
Neutral 2% Medium: 4205 Medium: 52%
Alkaline: <1% High: 4%, Higk: Q%
Phosphorus(534) Potash(502)

Low:: 240, Low: 249,

Medium: 259% Medium: 309,

(99}

~
2

°

High: 31% High:



Fertilitv Status of Terai

PH(255) Organic Matter(2553) Nitrogen(255)
Acidic: 31% Low: 449 Low: 33%
Neutral: 33% Medium: 33% Medium 63%%
Alkaline: 16%% High: 19% High: 2%
Phosphorus(249) Potash(245)

Low: 27% Low 47%

Medium: 349% Medium 42%

High: 59% High 11°%

Soil Campaign

This programme has been conducted in all district except Citwan since last vear. Forty
compaign have been compicted and 28535 samples have been analvzed in which
1948(68%%) acidic. 769(27%, Neutral and 138(3%%) alkaline soii have been found.

-Most of the hiil district soii are acidic.
- Teral district have Neutral (o Alkaiine soii

Studv of Micro Nutrient Deficiency

[t has been conducted in ail districts of the rezion and foilowing conclusion nas made
-Most ot the rice growing areas tound deticient tn Zn.

- Boron deticiency has tound in crops like cauliflower.radish.tomato. cabbage.and some
variety ot whneat.

-violvodenum dericiency has also round in cauiitlower.

Zn demonstration in rice

[t was conducted in Nuwakot .Dhading.and Sariahi districts. [t has Seen ‘ound detter crop
t.e. not showing dericiency compare to adiacent tield.

(reen Manuring Demonstration( Block)

Conducted area: Bara. Sarlahi. Shaktpur. Nuwakot.Sindhupaichowk.Chitwan.Parsa

There 's positive resuit :n vield and properties of soil..According to DADotfice.on an
average 20 to 23 percent vieid increment.




Lime Demonstration (F/Y052/053 & F/Y 053/54)

This programme was conducted 1n various area of districts having acidic soil in
Nuwakot.Dhading and Kathmandu with close cooperation of DADO office. Farmers are
positive on crop.growth and cultivation practices.

Boron demonstration on vegetable and wheat

Boron demonstration was conducted in vegetable (cole crops) in
Nuwakot.Dhading,Lalitpur.Doikhaand Kathmandu. Positive result on correcting
deficiency. Similarly, [t was demonstrated on wheat with recommended dose of
fertilizert 100-30-25)

Better result was found with 0.5°% foliar appiication in wheat vanety such as UPZ62.
NL251.and NL297.

Fertility ¥Map of Nuwakot District

In F Y 2054/33 Ferulity Map or Nuwakot was prepared with close cooperation ot Soii
Testing and Service Section. The map shows the tertlity status ot the district.

Training to .Junior Technician

Traiming on Soii Ferniity Management 1o the junior Technician or all DACC orfice has
besn conducted and thev are trained

Others:

- Technicai services on soii tertiity management has been provided to rarmers of
ditferent districts of this region.

-In F. Y 2052.33. seed production or Dhaicha in !0 ha was conducted and distributed to
the rarmers of ditferent distncts.

Problems:

- Lack or both technicai : chemistry & Vianagement » and administration -
(accountant.Xhandar. tyvpistcomputer operator and Peorvguard).

-Though programme has to carry in various districts of the region: 1t s necessary to have
venicle inorder to accelerate the programme.

- We have problemot water suppiv. We have already bought water meter but due to iacKk
or tund we could not able to connect water suppiy.

- Due to interruption in current supply a lot of problem have been raised in soif analvsis.
Theretore. provision of zenerator in all laboratorv should be made inorder 1o tackle the
problem



Soil Fertility Management Activities in Western Development Region

Friday, 1'1 June 1999
Padam Prasad Adihikari
Asst. Soil Scientists
RSTI. Khatrenitar.

INTRODUCTION:

This laboratory is situated in ( Khairenitar) Tahahun district of western development region
of Nepal . It 1s situated 22 Km. west from the district head quarter Damauli and 27 K. east from the
Rcgional hcadquarter Pokhara. This laboratory covers 16 district of Gandaki, Lumbini, and
Dhaulagin zones.

It has cstablished under the department of Agriculture in 2049 B.S. It is working under the
technical supervision of soil testing and service section of department of agriculture and
admuinistrative direction of regional directorate of Pokhara .

OoBJECTIVES

The main objcctives of this laboratory are :

Reccommendation of agriculture lime on the basis of soil testing resuits.

Recommendation of chemical as well as organic manure on the basis of soil testing results.
To conduct soil campaign on difTerent districts.

Technology transfer to the farmers and extension workers recently genetated by the research.
To conduct ficld related programs like soil fertility for conservation of crop nutrients, lime
demonstration, green manure demonstration ctc.

0. Micronutrient problem survey.

Making sotl fertility map with collaboration with centtal office ( STSO)

Technical supervision of problematic areas and rccommendations.

ok WA

I

Main funcrions performed by this laboratory.

(a) soil test:
This laboratory has tested about 2 100 soil samples. Soil testing report justify that the majority
of the soil of this region is acidic ( about 65%), 34% neutral and 1% basic reaction . This
result says that there is great need of agricuitural lime. Nitrogen content of the soil is medium
to low and the content of phosphorus and potassium is good. But the organic matter content
of the soil is very poor. The soil test dat:g are presented in the [ollowing table.

pil N content P05 K0 | Ol‘gvanlpmarltgr ]
Acihe | Newtrwl | Busic 1ow Mediim | Thgh | Low Mcdium High | Low Mcditm | bitA [ Low madium ' dA
65% | 3% % | 33% | 55% 12% | 4% | 22% 4% | 6% | di% l 63% !’ FILPN T %

(b) Micronutrient Survey:
Study on micronutricat survey reveals that the micro-nutrient content of the sol is very poor,
in Terai as well as hilly region. Zinc deficiency is prominent in rice, boron and molybdenum
in cole crops as well as radish. Mictonutricht study results convey that there is great need of
application of micro-fertilizers in the land. The test were conducted in Magdi Parbat,
Baglung, Rupendehi and Nawalparasi districts of this region.

(c) Green manure demonstration: ,
This laboratory has conducted green manure demonstration in different districts. Green
manurc decmonstration program become very popular and farmers are convinced for the use
of grcen manuring .Among grcen manuriong crops Dhaincha and Moongbean becomg very
popular in farmer's field From the resuits given by the farmers reveals that the production of
ricc was incrcascd about 20% by applying green manure.
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(d)

(c)

()

Agriculture lime demonsiration;
It was found that the production of crops was increased by 25% in different crops by the use
of agriculture lime. The result was taken from six demonstration conducted in the Tanahun

and Baglung districts in accordance with the soil test results.

Rhizobiom culture demonstration:

This was tested 1n the lentil crops and found that the production of lentil was increased by 8
Kg/Ropani in comparison with lentil crops having no rhizobium culture. The data was tag ¢/
from 10 demonstration conducted in the Tanahun and Kaski districts.

Iollw v 50il testing program:.

Regular follow up of the programe rcveals that the farmers are suffering fromn unavailability
of agriculture lime and chemical fertilizers. They are convinced for the use of green imanuring

crops and compost . Farmers agi benifited from the soil campaign and the perception of
farmers towards the use of lime is positive. Due to quick soil test result from soil campaign

this programme become very popular.

AEGULAR PROGRAM

(a)

(h)

(c)

ic)

Soil testing:
This is the regular program of this laboratory. This laboratory is testing pll, N, P, K  o.m,

and texturc. The target program of testing soil is 500 samples. Samples are collected from
DADO office, direct from farmers and the staff of RSTL.

Soil campaipn :

This is the very important program . Farmcrs are very interested to check sotl in soil
campaign . pH and o.m. are testing in soil campaign and results are directly distributed to the
farmers. Soil campaign are conducted with joint co-ordination of DADO ofTice and RSTL.
Micro-nutrien deficency study program.:

RSTL staff goes to the difTercntj('dﬁd'“ﬁrvey the micro-nutrient deficiency symptoms of
diffcrent crops. They suggest the farmers for applying micro-nutrient fertilizer, if they found
the deficient symptoms. From this study it was found that Boron, zinc and molybdenum
deficiency symptoms are prominent in different districts.

Iertilizer quality test:

This test is recently started in this laboratory. This is very important function of RSTL. For
quality control aspect this stcp is very important. But when we check smnples and found less
quality, there is no authority to arrest fault Businessman. Soil scientists give authority and
should make them powerful, so that the quality control of chemical fertilizer program could

run cfficiently.

Iollow up of program:
RSTL. regular follow thec ongoing and past soil management activities.

{UTURE PROGRAMEL:

(1)
(i1)
(111)
(iv)
(v)
(vi)
(vii)

(viil)

Soil test ( pH, N, P, K, 0.m, & micronutrients)

Fertilizer quality test.

District soil map preparation in co-ordination with central lab.

Soil campaign

Monitoring of soil rclated programs conducted by DADO.

Technical supervision of problematic areas and recommendations.

Technology transfer and demonstrations regarding macro and micronutrient fertilizers, green
manurc , compost, agriculture lime and new fertilizers materials in IPNS concept.

Conduct various soil bascd training for manpower development .

2«



CONSTRAINTS:

(1) Dcfcctive organizational set up and manpower.
GAZ 1l )
Non GAZ | (3)
NonGAZ Il (1)
Peon (1)
Total (7)

(1) Dual responsibility of RSTL:
RSTL is under the administrative control of Regional Agriculture Directorate and technically
under the STSC. This dual responsibility often causes problems in launching the programs.
(im1)  Limited physical facilities:
a) Mobility: RSTL. has not any vehicle facilities to support the programs in
districts and at the field level.
b) Residence: It 1s under RATC.

(iv)  Provision of allowance:
Therce is no separate allowance for working in the lab. Working in lab is risky and hazardous

to thec hcalth.

RECOMMENDATIONS:
(a) Orpanizational set up and manpower:

The present organization is unscientific. There should be provision of sotl scientists, sub-

accountant, typist and watch man .

(b) Single line of command:
Regional soil testing laboratories, technically and administratively should be under one line

of commmand that is STSC.

(c) Physical facilities:
1) Residence :  The quarters should handled to RSTL. Khairenitar from RATC.

i) Mobility facility: Mobility facilities are essential to improve the quality of an on
going program and to increase the service area coverage. So soil lab should have at
least one vehicle to launch the program effectively.

(d) Provision of lab allowance:
There should be at least 25% lab allowance to encourage the lab technicians to work

cffectively.

CONCLUSION:

Soil fertility management is the important aspects for increasing agriculture production. The
fertility status of our soil is declining day by day. We should manage our soil in spch a say that the
fertility status goes up. For this purpose organic matter plays vital role. For incicasing orggnic matter
content grcen manure, compost , Azolla and night soil should use properly. Unavailability of
Dhaincha sced is major problem for green manuring. So the seed multiplication area of Dhaincha
seed should increase. Farmers should encourage for the use of Biogas so that the night soil is
properly utilize. Rhizobium culture should be available in all district . Unavailability of agriculture
lime is major problem for pH correction. So the distribution system of agriculture lime should be
changed . Chemical fertilizer should easily available in market , so that farmers purchase when they
want . If we manage above mentioned things, the fertility status of soil goes up.

%k



Soil Fertilicy Managemenc Activities in Mid-Western

Region
S
Sharat Mani Adhikan®
Asst. Son Scienast

Introduction: )

Many “cenusis, Planners and farmers them selves expenience and beiteve thart the Soiis of Nepalese arable
‘ands .rs not as zernle as they were before. Ceciining Soil ferulity is narrai Phenomena when we arow :cod
and ber crops and Jepieted amount pian nuumient are uniess cepierushed 5v any means. The sod :hat
croauces (00d and dber ¢rovs.. 1S formed so siowiy that 1t 1s considered o te non-renewable resource. Soil
terulity inciudes uil ‘he onysicai, chemicai iand biological proverues ot the :od that  intluence the
producavity Ofland resource. The soi ferulitv management objecuves mnciude poth using the soil for auman
weitare and maintaimng 1ts producave capacity. The iong-term ol ferniity mamntenance s of zreat concem
hem the snort term increase 1n producavity

Viid- "Vestern Zavelopment Region covers (5 Dismcts ot 3hen. lapu und Namai Zones. These e i)

Tert and ner-ieral- 3anke, 2ardiva, Cang 4) Vhda-didls- Zadeknn Jularket, Ruxum, Rcipa. 2vuthan

Jatvans surkier im) Gagn Hills- Jumia, Humua, sugu Xaskot, Zorra. Tiie fotu cwupvated land :n the r2gon

s 27795 ha. Bout (9 vercentage land area :n che remen)y. Truv 1335 aa. About 26 sercentage or
cutivated land) 1s :mgated. Viore than Y0 percentage popuianon s engaged agncuiture.

The mgh uils are cotennai for deciduous wits- ipple. Vainul jeacn and siume. ipncct 2c. .And maize.
‘wheat, Dariev, miilets. 7otato and some peans (e UMDOTANt 1ErONOMIC ~TODS JTOWN N 'ugn .uils mare,
‘vieat ace. muilets. 3ariev. -ape seed. puises are major food rain crops und orange. z2ar, lemcen. vegetables
ANa vegewibie sesds wre iMporant NOIMCWIUrA <IoDs JOWN N :fte .md auls . s r2gmen. AUce. vhear
‘natz2, oisesds. JTAM iegumes, pOwlo. ccion. vegetavle's. Mango. Lilcil, >anana are :mpormant agnewtural
-rops in the niams ot Teral and [nner-tera

Scil ‘ertility status in Mid-Western Xegion
AfiEr cae sslaolisnment S Zzgona Soud Tisang Luporater i Clerraigunt 2081 28 r s mrovvded i

-ast senvice and Soil rzrmlitv and fernlizer management recommendagons O i€ [armers in the rezon.

Totai-: o1 1232 Sou samples were anaivzed 1n the laboratorv. Jut of [232 sampies. 252 sampies vere Jom
‘uils and 980 sampies vere trom plams. The resuits ot sou analysis are presented n tabje- 1.

" Regond Sod Testing Laboratery



Table-1

Suil fertility status in Mid- Western Region

Somce -

Pliysiographic No. Of Soil Reaction (pH) (3 M. Content Hitregen PO KRG
Region Sauples
Analyzed | ) o R T

L B - oo fAdie ) el | Alkabine | Low | Med | Tigh | Low | Med | Thgh | Low | Med, | High | Tow | %iif High
Plains 980 | 30 2 wel o ose | 1 2 70| 8 1 48| 210 | 251 609 | 181 190
R e | QU O8] Qe | (80 | (T2 | (%) | (1970) | (18°0 | (7) (5028) | (2495) | (262%) | (62%6) | (18°%) | (20°%)
Hills 252 102 92 S8 160 70 2 2 es | T2 Tist | s 44 137 67 48
Fam e s e RS L 06 1) | (630 | (2828) | (970) | (5220) (385, 1 (10°8) | (6176) | (21%%) | (18%6) | (54°%) | (2724) | (19%%)
Total 1232 0 161 62| o] T3 51 202 e N B TE N YY) 295 46 | 233 233

BPo) ] 8] (2% ] (7620 | Qo) | (100 | (7300 | 2206 (5%0) | 5226) | (2926) | (2420) | (61%0) | (2anon (19)
RSTL. Hepalguyj T T -




33 percentage were acidic 38 percentage soii were neutral and 29 percentage soil were aikalne reacdon. The
rang -1 “ou pH was fom 4-10. 76 percentage sou were low ‘n organic :natter content. 73 percentage sou
were .OW In umogen content. 32 percentage sou sampies were ow in avaiable phosphorus content. 51
perceniage soll contatned tow level of avalable Tom atove resuits the rermiity stams in the Mid-"Vesiam
Rezon s low.

Besides. rapid sou test services are being provided by Regional Soid Tesung laboratorv. Soll test campaigns
are o niducted n the deids in coilaberadon with Jismct Agncuiture Deveiopment Ctlces and Sod :amrcles
are tested bV soll tesang Kit. The soil test resuits and recommendaaons are Zivan o the farmers in the deid
The rasuits of soil test campaign are presented in table -2



Tahle 2 j
Resnlts of Soil test campaign

No. Of Soil Reaction Mittogen to POy K0

Samples e B i ;

_______ TAcdic | Newral | Alkaline | Low | Medim | High | FLow | Medum | High | Low | Medium | High |
2330 608 961 748 1577 61s 128 1277 |80 211 1632 397 241
Percentage | 26%0 42%% 32% 68%0 2/% %o 55% { 36% 9% 73% 1 7% 10%

Source: RSTT., Nopan;mnj
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Similar result were obtamed by kit method in the filed about 28 percentage Soil sampies were to be acidic.
vost or the analvzed sod sampies contained low ievel of uwogen phospnorus and potassium.

Trom :bove resuits it is obvious that the lerniity status of the cuitivated scds in Mid- "Vestem. Reaion 15 low
3C1 were Jound :ef¢ienl N Major nument emsnis 2. Nirogen, Phosphorus wnd potassium. Such ccor
solls can not support the increased agricuitural producaviry.

Sail ‘a2rility Management Activities

Sou ferniity management is @ive and take svsiem Because without nutnent suppiv 1elds ot crop pianis can
1ot be expectad. Sous are the medium. “or piant growth. Mamral ferniitv f the Sod can not oroduce much
io uifll -he present demand. Therefore. we must appiv required amount of plant aumenr ind sou
amenaments to the soll to achieve sansractory vield.

Major nument :lements ke mrrogen. phosphorus and Jotassmum are dedcient 1 most sous and are
-esponsibie [or decreased ield. 3esides.. Some mucro nutrnent are aiso deficient anc -dedciency N ez und
malze und cilils (n sencus and Eoron and Moiytdenum dedciency ire COMMoN M vezampies. Arpiicauon
> ZINC N fIce 1S feraiizer is advisable.

The .srrviicagen rate or Srganic matter e Jeid 5 decreasing. Jre=n manunng s done 1 Zmied caie.
Culimers Gppiy very iow iavets ol chemucai raraiizers.

i to the sol whatever ‘he amount ve harvest Jom -he sou. Uniess :quitbnum :s

Ve have 0t renume
‘omm und ncorporanng nto he sod the sou zrmiity of the sou ind

JDantaned N detwesn iarvestng
dreductvirty of the oreps ¢an not be mcreased.

Suggested 3Scil/Fertility Management Strategies

! Soil Reaction
viost of luil seis are acidic Acid. Sots are fo Pe imed. wamung of sadic Sous s essenoai as it ufects
~ument avagaciity, Preblems of unavaliabuitv of sencuiraiume G Ge uls-m. — 08 sefRd - -

A

Soil Oraanic Matter
viost of the cuinvated soiis contain jow organic marter. Crganic matter piavs vial roie m soud ernlity

Tanagement and cTOP Proquctvity. increase in SOi Organic matter 1S necassary. For this-

e  3top ournmng of farm vard manure oV making gung cake
Green manunng with Jesbanua s.p and Crotolaria juncia can add huge 510-mass 0 the sol
-eianveiy : shom pemod ‘herever these s imganon dciity. Seed Jroducuon of Jreen
manunng crops shouid be acczierated.
Crop diversificanon and crop rotatons with legumes are heiprul to sustan soll ferality.
Use of appropnate strain of microbial fertilizer help increase vrop growth.

3 Use of chemical fertilizer: , - ;
Farters do not apply halanced dose of chemical fertilizer for satisfactory vrep vield, balanced dose of

chenucal ferlizer is necessary



Soil fertility management activitics in Far Western Development

Regional of Nepal'
Kunwar M. N’

Introduction:-
Nepal is being a country of farmers, whom. main  occupation is agriculture, No doubt

without improving the Agriculture productivity, the promotion of economic & nutritional
status of Nepalese people is seems to be impossibic.

There are many components in increment of Agriculture production with fimited land
resources. Among those. soil and its fertility is onc of the valuable and basic components
of Agriculture production. Previously soil services sector had been neglected in our
counuy. while there werec many organizational rearrangement in DOA had been done. but
no one had taken interest about the soil service sector.

Some of the soil program had been conducicd by the soil units of Farm & stations. but
they were mamly concentrated in rescarch. not directly involved in soil services for

farmers.
in the latest organizatonal rearrangement of DOA. And separation of NARC provides the

circumstances lo create soil scrvice program in DOA
So that soil testing scrvice program and it's sub-ordinate mstitutions ¢.i. RS, are born in

BS 2051
First 2 vears were uscd as years of establishment. Ouwe real sotl tasting services has been

staricd from BS 2053/54.
Therefore it 1s one of the newly bom institution. that 1s why. it has few field & lab
activities. which were Tunchied with its Timnted physical & himan resomcees and they me

presented here in briefl

Discussion

1. Agri-lime demonstration:-
This program was conducled in three districts of this region as given in tabic No. 2 The
mcrement m grain vicld has found 17.4-23.9% and its mcan was 20% oniv over conhol

plot.

2. Green manurineg demonstration

It was conducted 1 different forms in last four vears and diflerent districts as shown in
table No.3. Besides it the green manuring minikit was also distributed in Tarai districis
(kailali & kanchanpur) and it's no was 24 & 20 respectively. It was a special progiam
fully supported by soil testing service program during 2052/53

The effect of green manuring was found better than non G.M. plots in terms of crop
growth .yield and some positive effect on soil physical condition.

3. Technical services (training)

This program was conducted in various districts in different vears by RSTL to field

technicians of D.A.1D.Q. 10 improve their analysis and other soil management actives
might have promoted their knowledge and skills in implementation of soil service

activitics specially soil testing kit operation and identification visual sml probleims

' Paper presented in "Soil Fertility Management Workshop” held on 28 Jestha 2056
? Asst. Soil Scientist, Regional Soil Testing Lab Dhangadii, Katlali.
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4. Model compost- demonstration
It was conducted in previous years in different districts of this region, which is given in

table no.5
In this program it was demonstrated how to make better usc of Farm refuses and focus

on its importance in making clean environment. To prepare composts by local materials
in rural area (0 promote the soil (ertility by using compost materials without loosing

plant nutrients .

5. Bio-fertilizer demonstration
This program was conducted in two districts as given in table No 6.

In this program, it was demonstrated that how to use the Rhizobium in legmne
crops like lentil & Chickpea. It showed good response in grain yield. which was found
21.9 & 19.6 respectively over control The residual effect on succeeding crops was aiso

found better.
0. Micronutrients demonstration
This program was conducted in rice & vegetable in two districts as shown in table No 7.

(a) The zinc sulphate @1kg/ kattha was applied as basal dose. It showed very good
response in growth as well production of rice..

(b) The foliar application ot ammonium molybdate was done after the occurrence of Mo.

deliciency in vegetable crops (cauliflower). It was applied twice at one-weck intervat and

response was found positive in correction of delictency and promotion of vield. which

was obtained around 202 more over control.

7. Study of micronutrient problems
This program has been conducted in previous years in different districts wiich is as given

in lable No.8.
This program was conducted to clarify to the farmers about the problem whether it is due

to discase (Rog) or deficiency ol nutrients c.i. (Bhok).

It was observed that the kailali & kanchanpur are the highly zine deficn districts in case
of rice. Samce way they are also deficit in other nucronutricats like MO, 13, m vegetable
crops (Cauli, Radish. Cabbage) in some pocket areas like Tikapuar, Dhangadhi. Malakheti,
Lamki in Kailali and Majligawn. Mahendranagar in Kanchanpur district.

Above micronutrients were obscrved and demonsirations were done in those districts in
rice & vegetable crops and found good results. (Tomato & Caulb)

8. Soil testing service campaign: -

This program was conducted in Darchula district to provide on spot soil festig services
to the fanmers. The No of samples analyzed was given in table No. 9 the required advises

have been given to the farmers.

9. Monitoring of soil programs
The program conducted in three district of this region and visited spots are as given in the

label No. 10

10. soil analysis services o
It has been started since FY 2053/54 and are as given in table No.9 and its lindings are

shown in table No.11&12 o
The district & regional basis soil reaction O.M.N. P. & K status are shown in lig Noli-8

L1 Laboratory strengthening activities

In this progran the purchasing of Laboratory equipment and tumniture were done.



soil activities conducted by RSTL in F. W. Dev. Region

Table No.1

S.N.

Activities

Unit '

205//52 { 2052/53

2053/54 [ 2054/55

5/56

o

Agri-lime demonstration

No. 4 6

9

Green manuring
demonstration

" 10 10

6ha.

W

study of problems related
to micronutrients.

3]

L
z
i

|
i

technical services in
command area

(93]
(98]

lintes

Model compost pit
demonstration

No. - 7

¥, |

Soil sample analysis

No. -

Bio-fertilizer
demonstration

Soil testing kit handling

| 500

500

|
|
|
.'
|

fraining
preparation of soil fertility I

—
! |
I!
|
H
|
i

map.
Monitoring of soil
Activities conducted by

DADO

Tunes | - -

H.

soil testing service
compaign

12.

Micro nutrients

Demo.inRice

Miero-nutrients
Demo.inVeg,.

soil testing service week

Times | - -

14.
1S,

Lab strengthening

Activities

" 100
L

Table No.2

Agri-lime demonstrations

Districts

uiits

No

()ﬁ l/ﬁ? _

()uamlllcq in No.

()

52/53

Remarks

Kailali
Kanchanpur

[3°] l\.)

Dadeldhura

i

FIWINI—Z W

___ ;): v/;—l l
1
|
e

Doti
Total

4

[ 199 (\);— [

was 20% more over control.

Impact:-The increased average grain yield obtained



Table No.3
Green manuring demonstration

S No District unit Quantity in No
051/52 | 052/53 | 053/54 054/55 7
L. Kailali No. |4 5 10 3.5ha |
2. Kanchanpur " 2 2 10 2.5ha ]
3. Doti " 4 3 - - |
Total 10 1o 20 6ha__ |

Note :- The additional green manuring mimikit (24&20) had been distributed among the farmers
of Kailali & Kanchanpur during 20252/53.
Table No. 4
Technical services (Training)

S No Districts | units Tijlanu_ty in No ]
| ;Eﬁﬁf"~‘[ﬁ§@?"“f

L Kailali No E ,’(;g;“““-“-—f
2. Kanchanpur I_z - __l_l ] -‘"]'(—ﬁ‘)_'“'"'—'
3. Doti ] " - 1(9) )
Total ] 3 | 334) |

Note:- {igures in bracket denotes the No ol Trainees.

Table No 5
Model compost demonstration

S no. Districts units Quantity in No Remarks
2052/53 [2053/54
[ Kailali No 3 2 ] ]
2. Kanchanpur " 4 2 ‘l I
3. Doti " - [ |
Total 17 s 1 |
Table no.6
Bio-Fertilizer demonstration.
S NO Districts —(:l"opsi T units Quunﬁly Remarks
i No
2053/54
L Kanchanpur | Lemtil [ No 12 10.0%wmore grain
2 Kailali - " b o ydoveconnol
3 kailali gram R 4 21.9%more grain
. vd over control
I T o

Y,



Table No. 7
Micronutricents demonstrations

S Districts crops unit Quantity m Remarks
No. No
2053/54
1. kailali Rice No 16 zinc sulphate
2. Kanchanpur ! ! 3 E
3. Kailali vegetable " 18 f/_\!_ll_l_llO_lliUlll
4. Kanchanpur cauliflower " l molybdate in
cauliflower

Note:- A :- znsony (@ 1Kg/ Kattha as basal application
B:- Ammonium molybdate @ 0.10% .Foliar applications two times at one week .interval.

Table 8
soil testing service compaign
S Districts [ units ' Quantity in No:- T Remarks }
No. 1 .i [ 2054/55 ! ) |
1 Darchula { Ties : 1(22 ; A6 N—16 }
2 Baitadi ' (2) i N-T.AR-1. ]

Note:- A= Article, N= Neutral. AK= Alkaiine

Table No. 9
Soil analysis service

S Districts (Unils E_(_)vlﬁl_ll_l_ily__il_l‘“_N_()_.__ | Totd __.’ Remarks

No. » 2053754 20584/55 _" o

I Kailali : No. | 88 206 201 |

2 Kanchanpur " ; 320 187 507 |

3 Dadeldhura " i 43 006 109 ’

4 Dou 33 S 38

5 Achham ' 5 26 31 /

6 Bajhang ’ i I - I

7 Bajura ___L - oo _7_{ o
Total ! 00 | 500 | 1000 |




Table no. 10
Monitoring of soil activities in DADO of command area

] Name of District offices Spots Activities
no
1. DADO Kanchanpr Tilachor Green manuring
Badaipur Compost pit demonstration
Majhgawn Green manuring
Mahendranagar Agri-veg farm
Jhalary Green manuring
Krishnapur' Green manuring
Pilot farm Sundarpur Agronomy, lorti, veg. nursery
2. DADQO Kailali Malakheti Rhizobium lentil
Munuwa Rhizobium lentit
Geta Rhizobium lentil
Geta Micro nutrients Demo.veg
Tikapur Micro nutrients Demo.veg
3. DADO Doti Dipayal Compost pit demonstration
Silgadhi fertilizer situation & their use
Mudbhara Fertilizer program in rice & maize
Kalika Compost pit demonstration
Table .Noll
Soil reaction of Districts & Region.
2083/54/55
S No. Distncts unite No No of sammple distribution Total
ESURRSN B tool L LU -3
‘ — AN AR S,
I Kailah No 294 67 i, (K]
’ ’ "% 2279 12.65 TR
—_ e e O
2. Kanchanpur No 507 156 208 116
: % 30.77 10.43 288 1)
3 Dadeldhura No 109 6 22 !
3 . o, RO T wir oo, B AL
Y No xR 2 is 0
+ Dot % 60.53 w41 oo oo
' N n X i >
5. Hn,ll_mns _"/:,, 7271 L Ll—_)__'-)()____”.‘_ IR
No k1] 24 7 0
0. Achhgm o 77.42 _22.58 [l 100
- 10 R 2 0
7. Bajura ;o R0 20 0 100
— No 1000, an 348 2RO |
3- I % 372 TR 380 700 ]
K=Alkalinc

Note: A=Acidic, N=Ncutral, A




Tabte :-12
Soil fertility status of various districts and F. W. Region

S No. Districts OM N P K
Unit | No/s [T M i L M i i IM_ 1 L, M 1]
] [ Kailali No. | 294 | 240 50 4 199 ]7 R 1317 50 55 TS 96
% 81.63 [7.0 1.36 67.69 29.59 2.72 55.70 21.10 2321 7.82 59.52 12.65
2 Kanchanpu | No. 507 436 69 2 366 130 il 175 97 124 15 269 223
T
% R6 13.61 0.39 72.19 2564 2.17 44 29 24.50 130 2.9 3306 43 98
3 Dadeldhura No. 109 49 58 2 13 62 14 63 20 25 0 12 97
Yo 44 95 53.21 1.83 30.27 56.88 12.84 58.33 18.52 2315 0 11.01 88.99
4 Doti No. 38 25 13 ] 16 19 3 15 9 9 6 27 5
% 6579 34.21 0 42.10 50.0 7.89 4545 27.27 27.27 1579 71.05 1116
5 Bajhang No. I 4 5 2 3 3 5 5 s ! 0 2 D)
% 16.36 45.45 18.18 27.27 27.27 45.45 4545 45.45 a0 o IR IR Rl 82
6 Achham No. 2 22 9 0 15 15 1 R) 2 )] 0 17 11
% 70.97 2903 0 4R.39 1839 122 a0 20 0 " 1} 3.0 84
AN SRS E S A— 15.16
7 Bajura No. o 2 R 0 0 10 0 4 2 1 [V 0" 0 10
%o 20 R0 0 U] 100 0 40 20 n |0 0 100y
G. T No. No. | 1000 | 778 212 10 632 326 12 Wi TS e [T S0 151
G. 2 778 | 212 10 R A P RS A R AL o T Tisd T
Percentage . I . ! . e

Note: L= Low, M=Mecdium , H=1ligh



Flg. No. }

Soil Fertility Status of Kailali District Year : 053/54/55

90

80

70

60

S0

No. of Samples Distribution in %

oL oM OH

Note : L = Low, M = Medium, H = High.

Soil Reaction

AK
43.56%

32.65%

S #1294

Note : A = Acidic, N = Neutrali, AK = Alkaline.
Reginal Soil Lab, Dhangadhi - Kailali



Soil Fertility Status of Kanchanpur District

Year : 053/54/55

90
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No. of Samples Distribution in %

10

S ft 507

Note : L = Low, M = Medium, H = High.

Soil Reaction

AK e
28.80% S 30

N
40.43%

: S # 507

Note : A = Acidic, N = Neutral, AK= Alkaline.
Regional Soil Lab, Dhangadhi - Kailali



Fig nes

70 o

No. of Samples Distribution in %

Soil Fertility Status of Dadeldhura District
Year : 053/54/55
90
80 | e e T e T

S #109

Note : L = Low, M = Medium, H = High.

{
! Soil Reaction
|

AK
0.92%

N
20.18%

Note : A = Acidic, N = Neutral, AK = Alkaline.
Regional Soil Lab, Dhangadhi - Kailali.
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F:'/' Neo. 4

Soil Fertility Status of Doti District

Year : 053/54/55

80 -

No. of Samples Distribution in %

Soil Reaction

N
39.47%

Note : A = Acidic, N = Neutral, AK = Alkaline.
Regional Soil Lab, Dhangadhi - Kailali.

S#38

AK
0.00%
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F‘J' No-_l_‘;

Soil Fertility Status of Bajhang District
Year : 053/54

90 T

80 |- s Cmmaee o R

60 |- —— e e n

50 — -

40 | --

30

No. of Samples Distribution In %

20

10

S#11

oL am OaH.

Note : L = Low, M = Medium, H = High.

Soil Reaction

AK
18.18%

Note : A = Acidic, N = Neutrai, AK = Al_kaline.
Regional Soil Lab, Dhangadhi - Kailali.
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Fl’#. No- 6

Soil Fertility Status of Achham District

Year : 053/54/55
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40

30

20

No. of Samples Distribution in %

S#31

Note : L = Low, M = Medium, H = High.

Soil Reaction

AK
0.00%
N
22.58%

Note : A = Acidic, N = Neutral, AK = Alkaline.
Regional Soil Lab, Dhangadhi - Kailali.
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!

No-?

Soil Fertility Status of Bajura District |
Year : 054/55

100
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60
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No. of Samples Distribution in %

20

oL an OH

Note : L = Low, M = Medium, H = High.

Soil Reaction

Note : A = Acidic, N = Neutral, AK = Al.kaline.
Regional Soil Lab, Dhangadhi - Kailali.
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FI’/‘ No. 8

Reginal Soil Fertility Status of Far-Western Region F/Y.:22C§)5543//5554 '1

80

70

60

/0

(6]
o

PN
o

I

Samples Distribution n %

P K
S# 1000 oL am OH

Note : OM = Organic Matter, N = Nitrogen, P = Phosphorus
: L =Low, M = Medium, H = High

Soil Reaction of F.W. Region

AK
28.00%
A
37.20%

t
| N
; 34.80% S # 1000
|
I“*-\_____,,_. o B _ -
Note : A = Acidic, N = = Alkaline. _
A = Acidic, N = Meutral, AK Achham & Bajura Districts.

Samples taken from : Kailali, Kanchanpur, Dadeldhura, Doti, Bajhang,
Regional Soil Lab, Dhangadhi - Kailali

15



J
X

(9]

CoC CoC

C

Present problems faced by RSTL Dhangadhi

Lack of Laboratory & Office building.

A. Due to lack of its own building, we are doing Lab. and office work in two separate
buildings. Owing to very limited human resources it is very difficult to manage it.

B:- As we have got only two rooms in D.A.DO. for lab purpose . We installed some of
the lab equipments and working with them in very congested condition.

C:- Due to very limited lab space we are unable to install all the equipments which we
have at present.

Lack of man power

It has very limited technical and no administrative staffs. While its work foad is 4-5 times
more than other Labs of DOA and it's nature is also highly sensitive. health hazardous
and risky.

[.ab equipments

This lab is still lacking some equipments for complete routine soil analysis.

Lack of Transportation

As it named as regionai lab. so that it 1s working in all districts of this region.

It's fickd i1s not limited only in fab but it is lunching programs m the farmer's licld afso

To mncreasc the cfeettveness of the tield activities it needs a means ransportatio

Suggestions

The detonation of sotl fertility enhancing occurrence of field problems related 1o soil
ferulity & plant nutnition. Increasing demand of soil problems for their solution, the
quality control of water .fertilizer shows needs (o strengthen the lab FFacilities and the
expansions of soil service activities in future prograins.

Keeptng them in mind soimne suggestions his been made as listed below.

Office cum Lab building: The required seize ol office cum lab butlding should be
constructed as soon as possible.

Analysis services strengthen- n tuture following analysis services should be
strengthened.

A= Soil Analvsis

[1] Macro- Nutrients

[ Micro- Nutrients

13:- Plant analvsis

C:- Water analysis

D:- Fertilizer analysis

i2:- Production & evaluation of Bio- Fertifizers.

Field activities

Study of micro nutrients problems i cotmmand arca.

Soil analysis service compaign tn command area o

To provide technical services to the ficld tcchnicians regmding the soil analvsis, feralizer
recommendation. nutritional probiems identification & soil fertility management.
Monitoring of soil activities conducted by RSTL and DADO.

Monitoring for Fertilizers quality control and judictous use.

To conduct the fertility management in command area.

O.M. enriclhinent program in Pocket area

16



Lab cquipment:

The following equipments should be made available.
N - Block digester one set
A.AS. with recorder "

Generator 10 Kb.
Precision Oven
Magnetic Stirrer
Sterco Microscope including light and photographic system One set
Gas Chromatography One set -

" (1]

Man Power:
In the strengthening of soil Lab some administrative staffs & some technical man
power should be added.

The list ot purposed man power is as given befow.

(1) soil Scientist G 1 !

(2) Asst. " G HI ]

(3) JTA Non Gazettedl! 2
() Ficld Asst. No.G 11 2

(5) Computer Operator No.G 11 I

(7) Asst.-No. Gll [

(8) Lab Worker Lower Level I

(9) Watchman l
(10) Peon |

4. Transportation
(1) Motorbike 2
(2) Pick Up Double Cabin l

5. Carrier development :

To encourage the 1ab workers i1t 1s necessary to improve the present organizational
structure of soil scicnee group and create scientilic structure & better opportunity
ol personal development & promotion in posts.

6. ¥an Power mobilization : |
As we know that lab workers are playing with highly health hazardous chennicals.

Owing pure scientific highly precised and faborious nature of work. To increase
the lab workers ciTicicney in work it is felt that it scems (o essential 1o provide

some risk allowances to them

17
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Fertility status of horticultural land (fruit orchard) and common
nutrient disorders

Janardan Khadka
Fruit Development Division, Kirtipur, Nepal.

ABSTRACT

Horticulture Development Project is taking its momentum since 1985. This
article focus on HDP targeted fruit crops with regard to soil, fruit variety, common
nutrient disorders and suggestion to improve the production and productivity of fruit

crop in the future.

Soil nutrient. deticiency, toxic. citrus. pear. persimmon. erapes.
chestnut.

Additional key words:

Introduction

Horticulture Development Project (HDP) has been carrying out various activities among which. Soii
and Plant nutrient management is a major activity which contributes in better fruit production. HDP has st
oves on five major crops i.e. Citrus. Pear. Persimmon. Grapes and Chestnut. considering them as the tarceted
truit crops tor the upliftment ot the economic status of the farmers. Citrus is a major fruit of Nepal and [t is
cultivated trom ancient time. Most ot the Citrus like Suntala, Junar, Lime, Pummelo and Citron are grown in
mid hills of Nepal ranging form 900 m to 1400 m in elevation. The HDP has been contributing major role in
the development and promotion of Citrus fruits. Many kinds ot Pear like European pear (high chilling).
Oriental pear (low chilling) and indigenous pear (mayal) are well adapted and are available in Nepal. Low
chnlling pear is well adapted to the mid hills of Nepal. Persimmon is mostly cultivated in the Katmandu
valley and warm temperate regions ot Nepal. Two types of persimmon astringent and non-astringent ivpe
'raw eaten type) is popular now a days. Grape cultivation has been tried in many districts of Nepal but its

<ultivation has not vet been commercialized.

T . P
Assistant soil Scientist o
Soil Lab Counterpart. Horticulture Development Project, Kirtipur.



Fruit varieties under study

1 4 Pf:ar Grapes Citrus Chestnut I Persimmon
l. Kikusui 1. Himrod Mandarin 1. Japanese | i) Jiro
2 Yakumo 2. Black Olympia 1. Yoshida Ponkan 2. Chinese i) Fuyu
5. \«}/ase_aka 3. Steuben 2. Ohta Ponkan 1i1) Hiratanenashi
. Kosui 4. Neo Muscat 3. Nepalese Suntala iv) Zenjimaru
3. Hosui 5. Kyoho 4. Murkot v) Hachiva
6. Chajuro 6. Muscat Bailey-A vi) Hanaéasho
7. Golden Nijisseiki Orange vii) Teku
8. Shinko 1. Aoshima Unshu viii) Dhaula
!‘ 9. Okusankichi 2. Imamura Unshu
' 10. Hawana 3. Yoshida Navel Orange
11, Bartlen 4. New Taracco
12, Meigertsu
I3, Anjow
I4. Ya-li
13. Pharping

SOIL

Physical characteristics

Profitable citrus orchards must have sandy loam, sandy gravelly loam and loam soils. Normal growth
does not occur in soils having impervious sub-soil or exceedingly shallow soil with sandy or gravelly sub-
soil or having very little moisture retaining capacity. Soils underlain with hard pan or impervious clay layer.
which create improper drainage and water infiltration during the rainy season are not satisfactory. Improper
drainage conditions lead to accumulation of free water in the root zone, resulting in poor aeration and injury
to roots. Shallow soils less than 50 cm in depth for orchard plantation, citrus may grow and crop well for a
few vears but later show symptoms of decline. Dieback is predominant in clay and sticky sotls. It is caused
by soil conditions such as deficiency of aeration, hard substratum and waterlogged conditions.

Soils with uniform profile, within the normal root zone are most satisfactory tfor proper citrus

cultivation. because water movement is not impeded by variations in texture.

Chemical Characteristics

Some of the soil properties which are considered important for successful citrus cultivation are: sotl
reaction, nutrient deficiencies and excess soil fertility. The most common commercial rootstock for citrus is
Poncirus trifoliata and it does not perform well where the soil pH exceeds 6.5. Under these conditions the

uptake of Fe, Mn and Zn is seriously impaired.

Sample address Depth pH Total N%) | P20S(Kg/ha) K20(Kg/ha) OM(%) ]
Kathmandu 0-15 5.2 0.11 82 423 2.3 J
Kathmandu 0-15 5.3 0.1 82 877 2 i
Kathmandu 0-15 5.5 0.14 71 1161 3 -
Kathmandu 0-15 5.1 0.09 156 297 ]
Bhaktapur 0-15 |55 0.1 139 522 l
Bhaktapur 0-15 6 0.16 38 39 |
Dhankuta Farm 0-15 5 0.17 366 95 |
Dhankuta Farm____[0-15 ___[5.7 0.04 38 426 |
\Dhankuta Farm 0-15 5.7 0.19 37 230 |
{llam 0-15 59 0.13 21 170 2.08 ]
Lalitpur 0-30 6 0.12 34 200 |
Lalitpur 0-30 6.4 0.18 36 300 |




Kavre 0-30 [438 0.01 37 220 [1.62 ]
Kavre 0-30 B 0.06 21 228 1.86 |
Ramechhap 0-30 5.8 0.14 37 136 2.02 '
Ramechhap 0-30 5.6 0.1 18 136 0.86 ;
Ramechhap 0-30 6.1 0.13 53 400 1.7 |
'Sindhuli 0-30 6.8 0.03 4] 216 10.36 ]
Sindhuli 0-30 6.1 0.1 92 240 [14] j
H. F. Palpa 0-30 5.2 0.14 10 97 | ]
H_F. Palpa 030 |55 015 24 105 ' ]
H. F. Palpa 0-30 5.7 0.15 2 97 [ ]
[H. F. Palpa 0-30 6 0.17 32 312 | o
'H. F. Palpa 0-30 6.7 0.22 112 792 ( !
Kathmandu 15-30 5.4 0.07 9 206 1.9 r
Kathmandu 15-30 5.3 0.06 7 297 1.2 |
Kathmandu 15-30 |55 0.09 85 413 1.9 {
Kathmandu 15-30 |54 0.07 22 174 ! ;
Bhaktapur 15-30 5.9 0.1 75 302 !
iBhaktapur 15-30 6.6 0.1 136 16 ‘
IDhankuta Farm 15-30 5 0.11 . 127 50 J
{Dhankuta Farm 15-30 5.6 0.09 9 84 ,
{Dhankuta Farm 15-30  [5.8 0.17 92 [488 ;
Hllam 15-30 |6 0.12 174 [120 12,05
/Kathmandu 30-60  [53 0.05 3 1120 .-
'Kathmandu 30-60 |55 0.03 3 [101
Bhaktapur 30-60 6.8 0.05 38 l634
Ramechhap 30-60 6.2 0.1 30 152 {1.89 J
Ramechhap 30-60  [5.9 0.08 16 112 10.48
Ramechhap 30-60 6.1 0.12 44 184 11.86
Sindhuli 30-60  [6.5 0.01 9 224 10.14 T
‘Sindhuli 30-60 (6.2 0.07 50 136 141

Common nutrient disorders

CITRUS

Nitrogen deticiency

Excess Nitrogen

Phosphorus deficiency

Magnesium deficiency

Manganese deficiency

Zinc deficiency

- Critical time for N deficiency: Prior to and during tlowering
fruit set and December leaf drop.

- Poor fruit quality, fruit colour, delays maturity, reduce
juice content and reselect in thick skins.

- Low juice content, thick skins and acid juice.

- Yellowing of leaves with an inverted V of green tissue at the base ol the

leat.
- Interveinal yellowing with a band of darker green along the midrib and

veins.

-Produces symptoms which are similar to Mn deticiency but



PEAR

Boron deficiency

PERSIMMON

Maunesium deficiency

GRAPE

Nitrogen deficiency
Maunesium deficiency

Boron deticiency

Water stress
CHESTNUT

Manganese toxicity

the interveinal yellowing is less blotchy and more clearly defined. In
extreme cases leaves can be small and narrow. Manganese and Zinc
deficiency often occur together and can be corrected together on singly.

-Boron deficiency shows up in many different ways depending on the crop
and the extent of the deficiency. Symptoms usually appear on the fruit
before vegetative parts are affected. Fruit symptoms in apples and pears are
quite similar. In Pharping pear fruit is malformed and hardly misshaped.

- Necrotic tissue appearing in the interveinal regions of the
voung summer growth.

- Typically voung leaves near the shoot tips are yellow,
internodes are short and yields are greatly reduced.

- Chlorosis of margins of basal leaves in mid season. The
chlorosis moves inward between primary and secondary veins.
- Fruit set is much reduced and small seedless berries are
commonly found along with normal sized ones.

- Fruit Craking

- Chlorosts of Chinese chestnut.

Problems of commercial orchard establishment

# Gestation period long.

LR R R B

Suggestions

Big investment.

Lack of availability of quality planting materials.

Lack ot proper agrotechniques and research supports.

Lack of post harvest handling techniques and infrastructures.
Lack of organized marketing channels and monitoring system.

* Quality planting materials should be grown and supplied to the growers. . ‘
* Proper agrotechniques and research for the fruit crop, specially in major problems is essential.

& Post harvest handling technology should be developed.

Conclusion

Commercial fruit orchard establishment has tremendous potentia

ot Nepal. Especially citrus is the main fruit crop
economic status of farmers. For the Katmandu val

best truit crops.

1 throughout mid hills and high hills

for the mid hills and that is the good way for upliftment ot
ley Japanese pear, raw caten persimmon and grapes arc the



Improvement of soil fertility management activities
in Nepal

T. Fujimoto
JICA Expert

The Soil Testing & Service Section(ST&SS) was established in 1992
in order to promote agricultural development in Nepal. Five Regional Soil
Testing Laboratories(RSTL) were established under ST&SS in each
development region. ‘

Fundamental activities of ST&SS and RSTL are as follows.

1. Soil sample analysis and recommendation on soil fertility management

based on soil testing results.

. Management of demonstration farm on utilization of various new

o

fertilizers, micro-nutrient fertilizers, green manure. compost and farm

vard manure. and agricultural lime.

. Follow up and monitoring of soil analvsis and recommendarion activities.

W

4. Implementation of soil testing campaign at village level.
5. Provision of soil related services ro farmers.
6. Training for officers. JT and JTA as well as for farmers.

As ST&SS is a recently esrablished organization. it has many
problems which should be solved wurgently to accelerate smooth
accomplishment of their dutes.

Followings are proposals for improving activities of soil fertility

management which I realized during my stay for three vears.

Improvement of soil testing system
The proposed soil testing system is shown in Fig.1. As shown in the
fieure. the application of computer plays very important role for the smooth

achievement of soil fertility management activities. The data processing to



analyze the general trend of soil fertility status and the prescription of
recommendation to farmers will be done -efficiently through the
introduction of computer system.

Accumulation of data file is very important. The nation-wide data
must be accumulated at ST&SS. and the district wise data should be
accumulated at each Regional Agriculture Directorate(RAD) and RSTL.

The soil sampling is the first step and very important process in soil
testing. The soil sample must be collected so as to reflect the nature of field
soil accurately. As for the method of soil sampling, we published a
pamphlet.

The second process is chemical analysis of soil in the laboratory. At
present. chemical analysis of pH. organic matter. available phosphorus and

available potassium are done according to the method described in  "Soil

Science Manual™

Construction of computer network

The application of personal computer is essential. at least one
computer should be installed to each RSTL. Furthermore. 1t is desirable to
introduce it to every Agriculture Service Center(ASC) in near future. At
ASC. the computer is used not only for soil fertility management. It plavs
important role in the management of crop production and provides
statistical information in village level.

At RSTL. the personal computer is verv useful for the calculation of
analytical results. presgription of recommendation sheet and compilation of

district wise data.
In near future it will come true that once the data in fertilizer

recommendation sheet are put into equations, the fertilizer

recommendations are generated by personal computer. Information

regarding properties of soil. crop. vield goal. and other critical factors are

entered. then the computer generates the recommendations and provides a

print out of soil test results and recommendations.
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In the more advanced recommendation, it is desired that following
information is included in the recommendation sheet: the kind of fertilizer
best fitted to soil type and crop, the methods of fertilizer placement and
time of application etc. to raise the fertilizer efficiency and to avoid

environmental pollution.

Increase in the number of soil analysis
(Promotion of efficiency)

Currently, the number of soil samples analyzed by RSTL 1s 300-500
sainples per year. About two to three thousand soil samples are analyzed in
the whole country. As the cultivated land area is 2.6 million ha. the number
of soil analysis corresponds to one farm soil in every one thousand ha per
year. It 1s desired to increase the number of soil analysis at least several
times more in order to prevail the soil testing at the rate of two or three
samples in every village. It seems that it 1s not so difficult to increase the

number of soil analysis to several imes under existing manpower.

Increase of items of soil testing
The current soil testing ratings include pH, organic matter.
phosphorus and potassium regardless of soil type. kind of crop and climartic
condition. The items of ideal soil testing ratings are shown in Table 1.
Information on chemical. phyvsical and biological properties of
rebresentative soil type is indispensable in considering advanced soil

fertility management. It is to be desired that NARC provides these basic
information on soil properties of representative soil types. It is desirable
that ST&SS is closely connected with NARC. To build up the item of soil

testing, it is essential to increase number and quality of manpower. budget

to purchase equipment and chemicals.

Revision of soil testing ratings
From the compilation of data provided by RSTLs. it was recognized



that the soil classified as low in potassium was only 12%, and 42% of soil
belonged to high leve: Bajracharya et al(1985) also reported the same
tendency that the percentage distribution of available potassium fertility in
low, medium and high categories was 9, 67 and 24 %, respectively.

The medium range of soil testing ratings of available potassium
1s between 110 and 280 kg/ha as K20. This is equal to 73 and 187 mg K20
per kg of soil on weight basis. It seems that this range is rather low
compared to the ratings in other countries. For example. the medium range
of exchangeable potassium in Japan which is enacted by prefecture
considering soil type. land use and climate is in most cases between 150 and
300mg per kg of soil which corresponds to 225 and 450 kg/ha. In this case.
the vield goal is higher than Nepal It is considered that Nepal soil is not
rich at all in potassium. If we apply this criteria to Nepal soil. the fertility

status of Nepal shows quite different aspect as shown i Fig. 3. The

percentage distribution of low, medium and high is 46. 37 and 17 .

respectively. As long as the vield level remains under very low level. there
exist no problem in rating under current situation.

Regarding phosphorus. the medium range is between 31 and 35
kg/ha which is equal to 21 and 37 mg P205 per kg of soil. Japanese
standard is in most cases between 100 and 300 mg per kg of soil namely
between 150 and 450 keg/ha.. Again there exists a big difference. If this
criteria is applied to Nepal soil. the results becomes quite different. The
percentage distribution of low, medium and high becomes 86. 11 and 2 %.

respectively.
In near future. it is needed to reconsider the current ratings wken

the yield goal is raised.

Training
As the soil fertility management program 1s newly launched. statf

are not accustomed well how to accomplish their duties. Intensive

theoretical and practical training on soll fertility management 1S



indispensable for technical staff of ST&SS, RSTL and ASC. Studying
abroad will contribute to the development and strengthenirng of the
activities of ST&SS. .

It 1s necessary to convene short-term training courses periodically
for JT and JTA on @ soil analysis, @ fertility management. @ land use
planning, . interpretation and recommendation work based on soil testing
and & application of computer system. Continuous unprovement of
technique is essential for all staff concerned.

As there 1s no reference book on soil fertility management written
in Nepalese, we published “Handbook of Soil Fertility Management” and
distributed to all Agricultural Service Center and Sub-center under the
Department of Agriculture. hoping that this handbook helps JT and JTA

better understand their dailv activities on soul fertility management.

Strengthening of manpower

Two assistant soil scientists. three junior technicians and a field
assistant are posted to each RSTL. Currently the posts for assistant soil
scientists and junior technicians are not filled. It 1s necessary to increase
the number of technical and administrative staff in order to increase the
number of soil analysis. In the “Ninth Plan”, ST&SS proposes to increase
the number of staff from 10 to 34 at central level and from 6 to 20 at RSTL.
The proposal of ST&SS is as follows: one chief soil scientist(Class 1), three
soil scientists(Class 2). four assistant soil scientists(Class 3). four JTs and

six JTAs. It is desirable that half of this target is realized during the “Ninth

Plan” period by 2002.

Data processing
The data is precious property. However, these data are not
accumulated systematically by ST&SS. The Central laborarory should
collect and input all the data into personal computer for further statistical

analysis. These data should be utilized for the trend analysis ot soil fertility

(W]}



status, mapping of fertility distribution, statistical analysis related to crop
production etc. For data processing and communication between Central
laboratory and RSTLs, the introduction of personal computer is
indispensable. If available, e-mail serves as a very convenient tool for data

communication.

Simplified soil analysis
(Soil test kit)
Soil test kit method 1s sometimes used in Soil Testing Campaign.
I't 1s said that the results obtained by this method are frequently unreliable.
Application of this method is not recommended unless utmost care is taken
during the process of handling and interpretation of the data obtained by
this method. It is necessary to check the accuracy of this method. It is

essential to compare the data with the analvtical results by laboratory

analysis. Needless to say, the use of fresh reagent 1s essential.

Accuracy and reliability of chemical analysis

The chemical analysis must be carried out carefully so as to get
accurate and reliable data. It is required for each technician to check the
extent of accuracy and understand his own confidence limit of analysis. The
technical staff must be conscious of his ability and technical level of
chemical analysis. It is inevitable that error arises from each analytical
procedure, from weighing out of sample through reading of the measuring

instrument. The following is the recommendation on how to check the

accuracy and confidence limit of analysis.

One recommendation is to carry out “Cross check” among RSTLs
using the same soil samples. The vther 1s to use “Standard soil sample”
with the known analytical value. To check the accuracy and confidence
limit of the chemical analysis, several kinds of standard soil samples should
be prepared and provid.ed to each RSTL. It is recommended to analyze the

standard sample soil occasionally during the process of routine soil analysis
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to check the extent of accuracy. The Central laboratory must be responsible

f01.' the standard sample preparation and provision to RSTLs.

Sometimes we notice that unusually high or low values of analytical
results are 1'ecogded. When a questionable value is obtained, it is
recommended to repeat the analysis. As for pH, it ranges 4.5 and 8 in most
cases. When pH value .beyond this range 1s found, it is required to repeat

the analysis. The analyst must have the concept of reasonable value.

Expression

With regard to the expression style of the analytical results, it is
recommended to express data principally m three-digit numbers. For
example, phosphorus content was recorded as 51.392 kg/ha, this should
have been expressed as 51.4 kg/ha. The second and third decimal places are
unreliable and meaningless. In another case. potassium content was
written as G674.562 kg/ha, this should have been written 675 kg/ha.
Likewise. in case of pH, it should be written to the first decimal place Lke
6.8 instead of 6.82. It 1s important to understand the limit of confidence of

chemical analysis. .
The application of radar chart is very helpful to understand the

results of soil testing.

Prescription of recommendation sheet

The recommendation sheet plays very unportant role for the

improvement of soil fertility. It is needed to consider many factors at the

time of its preparation. To provide better recommendation, knowledge on

the followings is indispensable: @ behavior of nutrient element in the soil-
plant system, @ efficiency of fertilizer element, namely uptake ratio, ©)

nutrient content of organic mater like FYM. compost and green manure @

soil type, ® balance of element the soil. in other words relationship
between input and output etc. In near future, it is desired to recommend

how to apply fertilizer ‘which includes fertilizer placement, fertilizer form

-



and time of application in addition to the rate of fertilizer application.

Demonstration farm
RSTL manages various kinds of demonstration farms such as
fertilizer, green manure, agricultural lime, micro-nutrient etc. at farmer's

fields. The demonstration is useful as a means of introducing new

technology to farmers.

Followings are recommended to improve the management of
demonstration farm.
Site selection: The demonstration site must be selected carefully in
accordance with its purpose. It 1s essential that the chemical properties of
the soil is known beforehand. In case of the micro-nutrient fertilizer
application, the micro-nutrient content of the soill must be checked in
advance.
Mobility: The staff of RSTL. DADO and ASC must go to demonstration
sites frequently for the management and observation of crop growth. As
they don’t have motorbike. it is difficult to go and observe the crop growth
frequently as required. Provision of motorbike is essential as a means of
transportation. At least one motorbike should be provided to each
organization concerned.
Advertising: The demonstration farm plays an important role in
introducing new technology to farmers. However. as there is no signboard
at the demonstration site, it is very difficult for farmers to get information
about the demonstration. It is recommended to hang a signboard showing
the outline of the demonstration.
Publication: It is important to record the characteristics of crop growth
and measure yield to show the effectiveness of the material used for
demonstration. Although they organize so many demonstration farms. their

results and effectiveness have not been made public so far.
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