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I. INTRODUCTION
 

Rice is the most important crop covering the largest area of
 

arable land in 
Nepal. It is grown throughout the Kingdom from
 

plains to high hills. However, the major rice growing area 
lies
 

in the Tarai belt. Average yield of this crop is going 
down
 

because 
 of several factors. Diseases are 
 one of the most
 

important major constraints limiting yields of this crop.
 

Bacterial leaf blight (BLB) caused by Xanthomonas camntris
 

Pv. orvzae 
is one of the most destructive diseases of 
 rice not
 

only in Nepal but throughout the rice growing countries 
of the
 

world. It has been reported from India,
Japan, Indonesia,
 

Philippines 
 and many other rice growing areas. In Nepal, the
 

disease was first reporte from eastern Tarai belt a 
few years
 

ago but now it has already spread throughout the Tarai belt and
 

valley in the hills after introduction of improved, high yielding
 

rice cultivars. Even the local cultivars are getting more and
 

more susceptible to BLB attack.
 

Looking towards the dangerous situation of this disease, the
 

project "Pathogenic Variability of and Bacteriocin Production 
by
 

Xanthomonao campestxij. orzae 
 was developed, with the
 

objective of controllipg BLB of rice through host resistance 
and
 

development of a biocontrol agent.
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The total. grant to carry out this research Project is 

estimated at 120,000. forIS.$ a period 'of three and one-half
 

years starting from July 1, 1987. 
 The grant is financing
 

salar~ies, honorariums, equipment, 
 supplies, training,
 

consultation and othe, direct cost and the Winrock 
International
 

management 
 fee. The major changes in line item 
 funding
 

allocations 
 from the original budget categories are implemented 

through-i Ilemorandums of Understanding between the Sub-grantee and 

Winrock International. The Memorandum of Understanding is 

attached to this report. (please see Annex No. I) 

During the past six months (July 1, 1988 through December 

31, 1988), project activities completed under this project 
have
 

been described in this report. Substantial progress has been
 

made, details of which are presented in the following sections: 

II. PROJECT AIMS AND SPECIFIC OBJECTIVES
 

A, PROJET AIM: 

The project aims to manage bacterial leaf blight of rice 

through host resistance and development of a bio-control agent. 

SE.IFJT Qf JaCINE 

Attempts will 
 be made to investigate the Pathoienin
 

Sp aationg in Y . Qxxz& which will help the project
 

to develop differential verities against the pathogenic bacterium
 

in Nepal. 
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Those monogenic differentials could be efficient and ideal 

for control. Subsequently, this breakthrough would be very useful 

to the plant pathologists and plant breeders to utilize them as
 

diverse resistance donors and then to develop an 
 international
 

set of differentials on a functional gene basis under the
 

auspices of the International Rice Research Institute (IRRI) 
 and
 

several other national rice research programs.
 

Conversely, if the bacteriocin 
could be commercially
 

cultured and supplied 
 to the markets its use could greatly 

benefit rice growing countries. It is likely that this technology
 

would be simple, 
 cheap, pollution free and effective. A
 

successful project would thus benefit many countries and 
 people. 

With wide application of these research findings, one of the 

crucial 
problem in rice and rice-based farming systems 
 will be 

solved. Thereafter food production of the countries will be
 

augmented, which ultimately helps to fulfill the 
 objectives of
 

AID.
 

The most unique aspect of this project is to develop for
 

commercial 
use, a specific bacterial strain/bacteriocin 
 to
 

control the bacterial blight of rice. This could be achieved 
by
 

establishing high numbers of the non-pathogenic plants.
 

Commercial manufacture 
of this strain would assist in the
 

introduction of biological methods for controlling leaf blight in
 

Ice fields. 
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I II. OVERVI .W OF PROGRESS
 

To achieve the Itoal and objectives of this project as per 
the 
 grant agreement, the researcher 
and staff have made steady
 

progress in implementing of the projsect activities 

The Principai Investigator 
of this project, Mr. Tika B. 
Adhikari, i5 currently aunder fellowship from the International 

Rice Rese.arch Institute, Philippines for two years starting from 
May 1987 and will be retUrning to Nepal in May, 1989 following 
complt [ion of hliB CoIrsework. In his absence, the Acting 
Principal Investigator, Mr. Sundar Man Shrestha, has been 

supervising work on this project. 

Procur'ement or-der for equipment which placedwas with
 
Winrock In terna Lioiia 1 's headquarters in Arkansas, has arrived
 

and 
 has been issued to PVBP project Rampur and research work has
 
been conducting with these ,acilities. The glasshouse which was
 
constLrLucted 
 under this project was 
 also handed over to
 
Institute 
of Agriculture and Animal Science, Rampur 
 (the first
 
green 
house at the Institute) and all the 
 non-expendable 
items
 
(equipment) 
has been transferred to the IAAS 
 store book. 
 All
 
these facilities 
 will be utilized by PVBP project until 
 this
 

project is terminated.
 

The 
 Principal Investigator had an opportunity to 
 attend a
 
Confe rence on Plant Pathology held Kyoto,in Japan from August 
20-27, 1988. He participated from IRRI, 
 Philippines and all
 

expenses were supported by PVBP funds.
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------------------------------------------------------------

--------------------------------------------------------------------

-----------------------------------

IV. BUDGET AND EXPENDITURES
 

Tho total budget of this project is US $ 120,000.00. From 

the project starting date of July 1, 1987 through December, 1988, 

project expenditures were US $ 98,399.66 including local and 

HeahiquLrter expenses. This represented about 82% of totalthe 


fundu.
 

A summary of expenditures is shown in the following table: 

TABLE NO. I 

Expenditures incurred afs of December, 19 88 Cs) 

S. 	 EXPENDITURE TOTAL 1 BALANCE !REMAINING
 
NO. LINE ITEMS , BUDGET EXPENSES IREMAINING :PERCENTAGE
 

1. 	 SALARIES & WAGES 35,770.00 15,430.14 : 20,339.861 58.63% 

2. 	 EQUIPMENT 36,300.00 
 42,026.07 1(5,726.07)1 -15.77%
 

3. 	 TRAINING 3,600.00 
: 1,568.23 1 2,031.771 56.44% 

4. 	 CONSULTATION 4,500.00 
: 1,739.61 2,760.39: 61.34%
 

5. 	 TRAVEL & PER DIEM 1 10,000.00 7,718.86 2,281.14: 22.81%
 

6. 	 OTHER DIRECT COST : 16,000.00 18,817.30 :(2,817.30): -17.61% 

TOTAL DIRECT COST :106,170.00 : 87,300.21 1 18,869.791 17.77% 

7. 	 WI/MANAGEMENT FEE '13,830.00 : 11,099.45 2,730.551: 19.74%
 

GRAND TOTAL :120,000.00 98,399.66 : 21,600.341 18.00%
 

http:98,399.66
http:120,000.00
http:11,099.45
http:13,830.00
http:87,300.21
http:106,170.00
http:2,817.30
http:18,817.30
http:16,000.00
http:2,281.14
http:7,718.86
http:10,000.00
http:2,760.39
http:1,739.61
http:4,500.00
http:1,568.23
http:3,600.00
http:42,026.07
http:36,300.00
http:15,430.14
http:35,770.00
http:98,399.66
http:120,000.00


----------------------------------------------------------------

V. REVISION OF BUDGET
 

Following is the estimated budget for 
PVBP project including
 

local cost items:
 

BIMET LINE ITEM IH DETAIL 

COST ELEMENT ORIGINAL BUDGET REVISED BUDGET
 
------- --- ---......
 

SALARIES & WAGES 46,470.00 35,770.00
 

EQUIPMENT 22,300.00 36,300.00
 

TRAINING 3,600.00 
 3,600.00
 

CONSULTAT1ON 4,500.00 4,500.00 

TRAVEL & PER DIEM 15,000.00 10,000.00 

OTHER DIRECT COST 14,300.00 16,000.00 

TOTAL DIRECT COST 106,170.00 106,170.00 

WI/MANAGEMENT FEE 13,830.00 13,830.00 

GRAND TOTAL 120,000.00 120,000.00 

http:120,000.00
http:120,000.00
http:13,830.00
http:13,830.00
http:106,170.00
http:106,170.00
http:16,000.00
http:14,300.00
http:10,000.00
http:15,000.00
http:4,500.00
http:4,500.00
http:3,600.00
http:3,600.00
http:36,300.00
http:22,300.00
http:35,770.00
http:46,470.00


VI. EQUIPMENT PROCUIlED FRON WI/IIEADQUARTERS 

Following equipments which were ordered to Winrock International 

Heahquae'L- USA have arrived in Nepal, and issued to PVBP Project 

Ramiu '. 

DESCRIPTION 
 QUANTITY
 

1. 	 ELECTRIC VERTICAL STERILIZER, 23 SPECIAL 
 1. EA
 
2 	 AUTOCLAVE GLOVE ORANGE 1 PR/PK 12PK/CS


CAT. 	It 11 394 299 
 1. CS

3. 	 DEC-0 GRAM BAL SGL ING PAN, CAT. # 02 021 5 
 1. EA
 
4. 	 PH/MV METER LOW COST DIGITAL/SLOP CONTROL,


ATC OPTION FOP 230 VOLT, 50/60 HZ,H3700-1 
 1. EA
5. 	 ELECTRODE GLASS COMBO. CAT. 	 If13 620 285 1. EA
6. ELECTRODE PENCIL GEL CC)MBO, CAT. # 13 620 290 1. EA
7. SHAKER PWR UNIT 2 SPEED 230/50/60, CAT. #1426511 1. EA
8. 	 FLASK HOLDER 125 ML, 

9. 	 FLASK HOLDER 250 ML, 


10. 	 CARRIER PLATJE SM 21/x12 IN, 
11. 	 SPECTROPIOTOIETER, MODEL 35, 

12. 	 EXCITER LAMP, 111/55, 

13. 	 CUVETTE ADAPTER, 10x75 MM, 

14. 	 DIDYMUM FILTER, 

15. 	 LIGHT SHIELD CAP, 

16. 	 GRAPH PAPER, PAD 50 SHEETS, 
17. 1OT P1LAIE, 240 VOLTS, 50 HS,

18. PIPETTE, I ML 1/100 CS OF 500, 

19. 	 PIIETTE, 2.2 ML, CASE OF1C00,
20. 	 INCUBATOR, MODEL 4EG, 

21. 	 FISHER JUNIOR OVEN 
22. 	 10 TUBE MO)DULAR TEST TUBE RACK 

23. 	 MICRO CENTRIFUGE, MODEL 5415, 

24. 	 TUBE ADAPTER LARGE 20/PG, 

25. 	 UNWIRE TEST TUBE RACK, WH,16MM, 
26. 	 BLOCK 12 x 13m, SPECIAL 
27. 	 CANNON A-.I PROGRAM CAMERA WITH 

CAT #1.4 270C 1. EA
 
CAT. #14 270D 
 1. EA
 
CAT. t14 269 
 1. EA
 
CAT. #8410-R30 1. EA 
CAT. #8411-M38 2. EA 
CAT. #8411-DI0 1. EA 
CAT. #8411-LI0 1. EA 
CAT. #8411-L90 1. EA 
CAT. #8411-M20 1. PD 
CAT. #59922-H26 1. EA 
CAT. #7536-N12 1. CS 
*CAT. 	#7585-H20 1. CS 
CAT. #6118-L55 1. EA
 
CAT. #13-261-11 1. EA
 
CAT. #J06733-40 1. EA
 
CAT. 004978236B 1. EA
 
CAT. 	#04 978 243 
 1. PK 
CAT. #14 809 24 5. CS 

1. EA 
A 50 	MM LENS 

ALSO 	A 70-210 MACRO SIGMA LENS AND CASE 
 1. EA

2'8. 	 REPLICAT.)R, MULTIPOINT MANUAL TYPE, 48 PINS 
 2. EA
29. 	 MAXI-MIX 1I MIXER 240V 50/60 HZ, 12 814 6 
 1. EA

30. 	 PIPET AID WITH FILTER 240V (7775-217), 23 SPECIAL 1. EA

31. 	 CASE PARAFILM 2 IN. X 250 FT./ROLL


24 ROLLS/cs 13-374-17 
 1. EA

32. 	 PK PIPETI'MAN STYLE TIPS PK/1000, 21 374 E 1. EA

33. 	 PK PIPETMAN STYLE TIPS PK/1000, 21 
381 	10P 
 1. EA

34. 	 ROLLS COLORED LABEL TAPE, 3/4" WHITE, 11-880--5A 3. EA

35. 	 ROLLS COLORED LABEL TAPE, 3/4" YELLOW,11-880-5B 3. EA

36. 	 ROLLS COLORED LABEL TAPE, 3/4" RED, 
 11-880-5E 3- EA

37. 	 ROLLS COLORED LABLL'TAPE, 3/4" GREEN, 11-880-5C 3. EA

38. 	 ROLLS COLORED LABEL TAPE, 3/4" BLUE, 
 11-880-5G 3. EA
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VII. GLASSHOUSE AND OTHER NON-EXPENDABLE ITEMS
 
ISSUED TO IAAS, RAMPUR
 

Following non-expendable items and glasshouse building have 
been received by IAAS, Rampur. These items 
 and facilities will
 

be 
 utilized by PVBP Project until its termination and after 
the
 

facilities will be used by IAAS Rampur.
 

As per the Grant Agreement between Winrock International, 

Kathmandu and Institute of Agricultural and Animal Science, 

Central Campus, Rampur, Chitwan, Nepal, all the essential
 

laboratory equipment and office furniture were ordered and the 
glashouGC: was c, , tructed in the Institute of Agriculture and 
Animal Science Central Campus, Rampur, Chitwan, Nepal by Winrock 
International under Pathogenic Variability of And Bacteriocin 

Production Project (PVBP Project) Grant toNo. 367,-5542-G-7020-00 

run PVBP Project. The glasshouse was built 
attached with one
 

office room plus one toilet. 

We have rucetved all Lhe above stated items and equipment 

and office furniture as per attached list. The glasshouse is in 

•sound condition with following terms. 
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At present all the laboratory equipments, office furniture
 

and glasshouse 
 with office room will be utilized by the
 

Pathogenic Variability of And Bacteriocin Production Project
 

(PVBP Project). After the termination of the Project (PVBP) 
all
 

the laboratory equipment, office furniture and the glasshouse
 

with office room 
 will be utilized by the Institute of Agriculture 

and Animal Science, Central Campus, 

Rampur , Chitwan , Nepal. 

Received by : 
 Turnover by:

Dean IAAS A. John De Boer
Rampur, Nepal 
 Chief of Party
 

Date: 

Date:
 

Wi Lness: _ Witness:
 
Puspa Raj Jamalkatel Sundar Man Shrestha

Acting store-keeper 
 Acting P.Investigator

IAAS, RampuL 
 PVBP Project, Rampur
 

L.LIJa Q1 Non-Expendable I 

S.No. 
 Items 
 Quantity
 

1. MLeasuring Tape, 50 mtrs. 1. pc. 

2. Ice box, Plastic 
 2.
 

3. Scissors 2. 

Contd...\...
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S.No. Itemu 
 Quantity
 

4. Metal tape, 3.5 mtrs. 
 1.
 

5. Office Almirah, steel 60" X 33" X 17" 1.
 

6. 
 FillIng cabinet steel, 3 drawers 1. ,, 

7. Is6lation chamber complete set with fridge
 

guard 110 V. and Stavol 
 1.
 

8. Remington typewriter R-528804, English 
 1. set
 

9. Standard office table sunmica top 2. pcs.
 

10. Standard office chair with arms foam 2. , 

11. Table fan 1. ,, 

12. St.eel pot 1. 

13. Stainless steel bowl 2.
 

14. Air-cooler, Hitachi 1. 

15. Electric Vertical Sterilizer (Autoclave) 1. 

16. Balance, Single hanging pan 1. 

17. p11 meter low cost digital/slop control 1. 

18. Electric shaker, complete set 1. 

19. Spectrophotometer, model 35 1. 

20. Hot plate, 240 volt I. ,, 

21. Voltage stabilizer (stavol) 1. 

22. Incubator, model 4EG 1. 

23. Fisher junior oven I. 

24. Micro centrifuge, Model 235, complete set 1. set
 

25. Canon A-i program camera with q 50mm lens 

als.o A 70-210 macro sigma lens and case 1. set
 

26. Pipette aid 1. pc 

27. Maxi mix II 
 1. 

28. Replicator, 48 pins 
 2. pcs
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-------------------------------------------------------------

VIII. PATHOGENIC REACTION OF RICE IN PARWANIPUR NET-HOUSE
 

Pathogenic ieactions expressed by Xanthomonas
 

er isolates on three 
 varieties of rice in Parwanipur
 

Net-houS (1988).
 

The rice varieties TN - 1, Janaki and IR - 64 were grown 
in 

the pots supplied with required amount ,of NPK in Parwanipur net­

housu during 
 1988. Seventy different isolates of Xanthomonas 

cnami :.itrit V._ o a were prepared. Fresh and pure cultures were 

made in the laboratory at Rampur. These culture tubes were taken
 

to Parwanipur 
and diluted by adding i0 ml. distilled water in
 

each tube 
 and thoroughly shaken to prepare homogeneous 

suspensions. Each isolate was inoculated in TN -1, Janaki and IR
 

- 64 by lear clipping methods using sterile scissors dipped in 

the suspension of bacterial isolates. The' infection on these rice
 

varieties by diffetent isolates were observed after 15, 21 and 28 

dayIs after inoculation. The lesion length was measured in cm. 

All the Xanthmilaa,canmResties Dr. QV:yza isolates were 

found infective in the rice varieties TN -1, Janaki and IR-64 

(Table - 2). However, there was variation in lesion length 

between varieties by isolate and onthe same also the same 

variety inoculated by different isolates. In general TN - 1 was 

more susceptible, iR was- 64 less susceptible and Janaki was
 

iltermediate to these bacterial isolates. On the basis of 

di ff,:rci Uial rc.-.lion shown on these varieties the isolates can 

be grouped in different categories. 
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I oIatc, NXO 4, 64, 66, 81, 
110, 123, 124, 132, 
 and 140 

1"r,1..,.d IoLW f,1veO _o.].y on all tLho three rice varieties. Isolates 

NXO 5, 15, 17, 
19, 22, 23, 33, 34, 43, 46', 48, 49, 55, 67, 70,
 

75, 76, 77, 78, 
86, 98, 103, 104, 106, 113, 114, 117, 120, 125,
 

129, 135, 141, 143, 145, 154, 155. 156, 
161 and 163 were found
 

more su.ceptible to TN - 1 and Janaki. Isolates NX 39, 44, 52,
 

59, 97, 100, '101, 112, 131, 134, 136, 137, 147, 
153, 159, 160,
 

165, and 171 
 were more susceptible to TN - I and less infective 

to Janaki and IR-64. Isolates NXO 8, 21,' and 62, were more 

infective on Janaki and less on TN-1 and IR64. Isolate NXO 80
 

was found most virulent for infection in all 
 the three varieties. 

Other vilrulei; strains were observed in NXO 19, 
 43, 66, 81, 117,
 

ayid 120. These groups of isolates may be further tested on 

differen tial rice cultivars to identify the races existing in 

Nepal.
 

12
 



------- --------------------------------------------------------

Pathogenic reaction expressed by different isolates of 

Xantho, s azaa on three varieties of rice in 

Parwanipur Net duringhouse 1988. 

ISOLATION(NXO) 
 TN 1 
 JANAKI 
 IR-64
 

5, 10.19 
 10.80 
 9.16
8. 
 6.16 
 10.58 
 7.27
15. 12.16 
 10.71 
 8.11
17. 
 10.58 
 10.58 
 7.30
19. 
 15.77 
 11.47 
 9.83
21. 
 8.41 
 11.27 
 8.38
22. 
 10.44 
 10.63 
 8.80
23. 
 12.49 
 '11.19 
 8.22
33. 
 10.49 
 11.05 
 7.80
34. 
 11.41 
 10.66 
 9.30
39. 
 10.55 
 8.85 
 9.72
41. 
 10.16 
 10.60 
 10.70
43. 
 13.35 
 11.88 
 8.60

44. 
 11.41 
 8.94 
 9.4746. 
 11.30 
 10.58 
 9.16
48. 
 10.80 
 10.86 
 8.66
49. 
 11.75 
 10.09 
 9.22
52. 
 10.94 
 9.94 8.94
55. 
 10.05 
 10.41 
 7.69
59. 10.21 9.52 9.91
62. 
 9.77 
 11.52 
 8.10
64. 12.80 
 10.16 
 10.86
66. 13.72 
 10.55 
 11.13
67. 
 10.47 
 10.83 
 9.24
70. 
 10.38 
 11.63 
 6.85

75. 
 11.72 
 12.60 
 9.6376. 
 10.60 
 11.75 
 9.38
77. 
 10.66 
 10.88 
 7.7778. 
 10.74 
 10.44 
 8.55
80. 
 17.08 
 15.00 
 10.6381. 
 13.05 
 11.94 
 10.08

86. 
 10.83 
 10.02 
 8.88
97. 
 10.91 
 9.41 
 8.74
98. 
 10.99 
 10.96 
 8.00
100. 
 11.11 
 9.85 
 8.91
101. 
 11.02 
 9.60 
 8.10
103. 
 11.08 
 11.71. 
 8.27104. 
 11.94 
 11.47 
 9.13
106. 
 10.44 
 1.71 
 7.97
110. 
 11.55 
 10.86 
 10.66
112. 
 10.66 
 6.16 
 9.13
113. 
 10.25 
 12.38 
 9.72
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ISOLATION(NXO) 


114. 

117. 

120. 

123. 

124. 

125. 

129. 

131. 

132. 

134. 

135. 

136. 

137. 

140. 

141. 

143. 

145. 

147. 

153. 

154, 

155. 

156. 

159. 

160. 

161. 

163. 

165. 

171. 


TN 1 


10.80 

16.16 

13.16 

10.66 

10.75 

12.38 

10.77 

10.85 

12.52 

10.36 

12.97 

12.08 

11.44 

10.94 

12.44 

11.85 

11.63 

11.30 

10.66 

11.60 

12.49 

1 .86 

10.99 

10.21 

11.80 

11.46 

10.38 

10.69 


JANAKI 


10.41 

10.77 

10.83 

10.21 

12.10 

10.02 

13.16 

9.94 


10.77 

9.83 


11.33 

9.38 

9.94 

10.60 

10.13 

13.10 

10.72 

9.94 

9.25 


11.94' 

11.30 

10.66 

9.86 

9.75 

10.99 

13.02 

9.91 

9.80 


IR-64
 

8.36
 
8.97
 
9.02
 

10.33
 
10.24 
9.08
 
9.85
 
9.33
 

10.91
 
10.55
 
9.86
 
9.47
 
9.91
 

10.47
 
8.60
 
7.86
 
7.72
 
7.46
 
9.88
 
9.94
 
8.22 
8.72
 
5.83
 
9.38
 
7.30
 
8.47
 
7.63
 
9.10
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IX. SCREENING OF RICE GERMPLASM AGAINST BACTERIAL LEAF BLIGHT
 

Screening of rice germplasm against bacterial leaf blight caused 

by Xail-tLh- =Lmw camiiar I-21 
-
 -
 - . 

To investigate the source of resistance against bacterial 

leaf blight LXanthomonas(ampentris py. QxZ _ rice germplasm 

was collected fresh from different parts of the country. A total 

of 836 different strains were collected out whichof twelve 

strains were received from IRRI, Philippines, one - hundred 

twenty- six were collected from National Rice 
Blast Nursery, 

Rampur, Chitwan and rest of the germplasm were collected 
 from 

different locations covering thirty-three districts which occupy 

major rice growing areas of the Kingdom. 'One set of germplasm was 

sent to Parwanipt1 ir for field screening trail and one set of 

gCr)plasjm wer',., 1rown in lursery bed at Rampur. 

Layou't of the field was done after ploughing, harrowing and 

leveling. One 'GItare meter plot was made in duplicate for 

transplanting each strain. Each plot was supplied with nitrogen 

and phosphorus at the rate of 120 and 50 kg. per hectare through 

DAP and Urea. Nitrogen was supplied with split dose, half at the 

time of field preparation and remaining half was top dressed at 

tillering and booting stage. 

Seedlings were transplanted in the experimental plots at 

the rate of nine hills perI plot. Sufficient amount of water was 

supplied to flood the plots and weeding was done as needed. The
 

germplasn) were inoculated with the bacterial suspension of all 
isolate by leaf clipping method at tillering and booting stage.
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A 	 t,. of germplasm were also grown in the glasshouse at 

Rampur by transplanting them in the earthen pots supplied with 
requ Lrod amotiln t, of ,zjuj-(tj and fertilizers. They were also 

inoculated by bacterial isolate using the same leaf clipping 

method. 

".'Ln,.t:,C 1va, o"; .1B t,.n in the field was noted on the 
basis of visual observation taken at 15, 
21 and 28 days after 

inocula Lion and av(!raged. 4owever, in the glasshouse, the 
percenL, age of infection .as calculated by measuring the lesion 

length and total length of the leaf. 

a. 	 RO;N.lJ3;
 

Thr. hundred twelve
aIod rice germplasm inoculated by the 
virulent, isolate (NXO 80) in the glass house of Rampur revealed 

that 53 germplasm .i-u highly resistant (no infection), 14 were 

resiant. (1 - 5" infection), 85 were moderately resistant (6 ­

15% infection) , 74 were moderately susceptible (16 - 25% 
infecLion), 59 were susceptible (26 - 40% infection and 16 were
 

highly uGlcept'ible (above 40% infection). In the Parwanipur field
 

screening trial, none theof cultivars 
 were found without
 

infection.
 

However, seven 
cultivars have shown resistance against 

bacterial blight. They were Parewapanikha (Tarai area), Gurdi seto 
(Kaski), Ghaiya (Parsa), Nokhi (Parsa) Karma (Sunsari), Balam sai 

(DhantUsa) and Odhakamal (Sarlahi) (Table 3). 
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Out of 835 germplasm grown in the nursery at Rampur, 83 

strains did not germinate. Seven-hundred and fifty-three strains 

were transplanted in the field for evaluating them against 

bacterial blight infection. One-hundred and twenty-seven 

cultivaxs were found without any infect'ion. 'They were Rasuwa and
 

Baganighaiya (Gorkha), 
 Tadi Masuli and Motisari (Chitawan), 

Sattavi and Begadi (Rupandehi), Khaltekhola (Kaski), Rasuwa 

(Palpa), Chandan, Cola and Lankura (Tanahu), Kalo lahara Thulo,
 

Anpijhutte, 
 Mane Rate and Naulo (Lamjung), Namai and Pargtiuli
 

(Surkhet), Mansara and Sano Masino INawalparasi), Gokalsar, 

Gangacsar, Anadi, Rambali, Laltangar, 
Lohasagar, Phoolkumari, 

Kushuiumkafki, Ka tibarod, Dhanusbar (East Tarai) HathiJhula, 

Mancapi. , Ratinand Bahorni (Rautahat) , Karma, Jirasari, 

poklhl'4imasino, Basmati and Bhadaiya (Sunsari), Marsi, 

Silaigdar1ahi, tMU turi, Lohajara, Kasturi, Anadl, Mahajosini,
 

Sohawani and Mokiii (Bara), Kariyakomod (Sunsari), Basmatimehi 

(Siraha), Panjhali and Nanhiya (Saptari) , CH - 45, Setikatike, 

(il,.1y.i and Bi.i'd,.!-wari (Para) , Chinaidlian and Pahelomasino 

(Kavvtepa.lanchok) , Kalinin.i.ya Bindeswari, Najir and Mihi (Jhapa), 

Kasma lucal, Ganuwa, AgniGayar Najir, Jasawa, Roopkamal, Basmati,
 

Pok},ar, Bhadaiya (Morang), Kaman and , Dhudhalam (Mahottari), 

DIluAnLtkharaha, Hlarinkor, Balomsai, Ehojiyadhusari, Kariyakamar, 

Panjhali, Dhudkamal and Bhorangiadhusari (Sarlahi), CH-45, 

Jhaberi, Rajbiraj, Kalmsayar and Basmatimohi (Dhanusa), Malgkit, 

C11-209 and DV-85 (Philippine), Carbei - 4, KK 15-41-6-2, B 39810­

PN-185-2-1, BR 316-15-4-4-1, PAV 50-8-25-1, !R-46, KK15 (NR 

15015). Ta-Na,-''ao, Rodina, 9202-6-1-1,IR Swat-2, IR 9761-19-1, 

Chliomr, IR 31787-140-2-3-1-3, NR274-7-3-1-1, IR 31787-16-1-2,
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http:Kalinin.i.ya


IR- 36 i IU ( 7 1 .13 (NIPPN, lRampur) Six Ly - three 

cultivarc, had ohow.n1 resi'tance against BLB with up to 5 percent 

leaf,!I' f Led. Oniei-hundred cultivar3 had intfectionas ranging from 

16-25 Peicent leaf area covered by lesions and one-hundred eighty 

cLultivare' wer'e found susceptible to BLB with 26-40 percent leaf
 

area infected. More than seventy strains 
were highly susceptible 

to BLE. They were Jamringe and Tulsi (Gorkha), DhudhraJ 

(Chitawanm), Gauriya, Chaitedhan and Mansara (Kaski), Jaran
 

(Shyanja.), Thapachini (Palpa), Taichung (Tanahu), 
 Pakjohajiruwa,
 

Jarmany, Seo Andi (Lanjung), Tilki (Dang) ,Simthara 
(Surkhet),
 

Rupakhola, Karna, Japandhan, Lalguras, 
 Dhudhraj, Krishnabeli,
 

Sanjeera, Bhandwa Anadi, Handiphool, Basbareli and Basphool
 

(Rauta1hat.), Chanapur, Karma and Katkamal 
(Sunsari), Ratobasmati, 

Goradi, Setokateke (Bara), Panjhali (Saptari), Japani marsi
 

(Chitawan), Localdhan, Taiwanise, Pokhreli 
 masino, Chiniyadhan
 

and" Taichung (Kavrepalanchok), Champasari, Birunphool, Masuli and 

Panik-imal (Jhapa) , Wfandiphool, Basmati, Satraj, Roopkmal, Madise, 

Najir and Jharddhan (Morang), Khahora, Qudhakamal, Harinkar, 

BQodlha B ,hadu', D1)lmakhareha and khahare (Sarlahi ), Darmali
 

(Sankhu.lasabha), Tatop (Philippine), IET 6748, 
 Ir 10205-37-1-3 

and NR 275-674-2-3-1 (NRBN, Rampur) 
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--- ----------------- ---------------------------

TABLE I
NO.a
 

Screening of rice germplasms against bacterial leaf blight caused 

by Xanthomonas, campt-RtrjrA PX. X 

BLD rean 

Germplaum 

Entry No. 
 Rampur 


1. 
 11.10 

2. 
 8.50 

3. 
 10.00 

4. X 
5. 
 29.60i 

6. 
 X 
7. 
 18.30 

8. 
 8.80 

9. 
 18.20 


10. 
 8.10 

11. 
 4.30 

12. 
 X 

13. 
 3.00 

14. 51.60 

15. 
 33.00 

16. 
 X 

17. 
 i0.0 

18. 
 46.00 

19. 
 19.00 

20. 
 x 

21. 

22. 
 0.0 

23. 
 1:1.60 

24. 
 X 

25. 
 22.90 

26. 
 6.00 

27. 
 3.50 

28. 
 4.00 

29. 
 0.0 

30. 
 0.0 

31. 
 3.50 

32. 
 7.30 

33,. 18.80 

34. 
 30.80 

35. 
 9.00 

36. 
 17.30 

37. 
 X 

38. 
 8.00 

39. 
 11.00 

40. 
 26.00 

41. 
 8.30 

42. 
 3.70 
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in prntaae 

Rampur

Parwanipur glass house
 

8.75 
 X
 
10.70 
 0.0
 
9.0Z 
 X 
9.69 X 
11.68 
 66.00
 

X 
11.19 
 X
 
10.22 
 X
 
11.19 
 X
 
10.01 
 X
 
11.43 
 12.33
 
12.38 
 X
 
8.96 
 X
 
10.64 
 10.00
 
13.30 
 X
 
9.12 
 9.00 *
 
11.86 
 0.0
 
13.95 
 X
 
16.21 
 23.00
 
11.16 
 X
 
10.62 
 7.33 *
 
14.24 
 0.0
 
9.69 
 X
 

11.68 
 X
 
12.49 
 X
 
10.94 
 X
 
10.62 
 X
 
9.83 
 11.66
 
13.16 
 10.00
 
11.79 
 X
 
11.57 
 5.33
 
10.36 
 X
 
9.66 
 X
 
9.94 
 X
 

'10.34 
 X
 
13'.55 
 14.33
 
10.16 
 13.00 * 
9.81 
 X
 
10.84 
 X
 
10.18 
 X
 
9.75 
 19.00
 

10.21 
 X
 



Table 3. (Lod]_ 

Gcrm,1I a1m 
Entry N6. 


1t. 
.. 
45. 

46. 

47. 
48. 
49. 

50. 
51. 

52 * 

53. 

54. 

55 


5 C. 
57. 
58 
59. 

60. 

61. 

62'. 

63. 

64. 

65. 

66. 

67. 

G8. 

G9. 

70. 

71. 

72. 

73. 

74. 

75. 
76. 
77. 

78. 

79. 

80. 

81. 

82. 

83. 

84. 

85. 

86. 

87. 

88. 

89. 

90. 
91. 

Rampur 


5.00 
6.30 

14.30 

44.60 

83.30 

19.00 

16.60 

12.50 

0.0 
. 00 
6. 00 

27.0 

35.30 


18.00 

0.0 

0.0 
7.60 


10.60 

X 

22.80 

X 

9.30 


18.30 

27.60 
4.60 

3.30 


15.00 
15.00 
1.00 

2.50 


25.00 

20.60 

2.6( 

16.00 
16.60 

46.60 

12.00 

5.00 

11.60 

6.00 

0.0 

7.30 

2 30 

55.00 

15. 00 

4.00 

6.00 


30.00 

14.00 

20
 

Parwanipur 


9. 61 
9.07 
9.19 


10.21 

9.13 

9.52 


11.11 

11.22 

10.46 

9.58 

8.74 


10.44 

9.79 


10.99 

9.16 

0.02 
8.99 

8.84 

8.72 

9.38 

X 

10.44 

10.27 

10.38 

9.16 

8.94 

9.38 

9.94 

9.27 

9.26 


12.71 

11.44 

9.55 
9.25 

13. 0 
9.13 


10.00 

9.66 

8.67 

9.22 

8.81 

8.14 

8.27 


10.16 

10.00 

8.60 

8 61 

8.96 

8.66 

Rampur 
glass house
 

x 
34.66 

X 
15.33
 
8.00
 

17.33
 
15.00
 

0.0 
X 

22.66
 
5.00
 
X 

13.00
 

X 
X 
X 
X 
X 
13.00 * 

X 
26.00 *
 

X 
5.66
 
X 
X 
25.00
 
8.00
 
0.0
 
0.0
 
0.0
 
X 
X 
X 
X 
X 
X 
X 
0.0
 
0.0
 
X 
X 
X 
0.0
 
x 
X 
X 
0.0 
X 
X 



zahwc. 3- Lconlt" 

Germplasm 

Entry No. 
 Rampur 


92. 8.30 
93. X 
94. 11.00' 
95. 31.60 
96. 53.60 
97. X 
98. 
 16.00 

99. 
 J6.30 


100. 
 30.00 

101. 
 9.50 

102. 
 8.00 

103. 
 3.30 

104. 
 20.00 

105. 
 31.60 

106. 
 6.60 

107. 
 5.00 

108. 
 16.00 

109. 
 8.60 

110. 
 22.00 

ll. 
 8.50 

112. 11.30 
113. 3.00 
114. 
 5.60 

115. 
 13.60 

116. 20.30 
117. 19.30 
118. 16.00 
119. 11.30 
120. 22.00 
121. 
 12.60 

122. 7.00 

123. 9.60 
124. X 
,125. 
 X 
126. 
 X 

127. 
 12.30 

123. 
 13.30 

129. 32.O0 

130. 16.30 
131. 
 43.00 

132. 
 16.60 

133. 2.00 
134. 
 7.30 

135. 
 13.30 

136. 
 14.30 

137. 
 20.00 

138. 
 25.60 

139. 
 4.00 

140. 4.50 
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Parwanipur 


9.43 
8.61 

7.32 

11.10 
11.71 

X 
8.96 

8.94 

9.01 

8.91. 

8.60 


10.28 

7.73 

8.07 

8.15 

8.77 

8.71 

9.32 


10.08 

9.52 

8.60 
8.56 
8.66 

8.58 

9.10 

10.71 
9.11 
8.15 
7.40 
9.37 

8.25 

8.59 

10.21 
7.47 

9.61 

8.29 

6.84 

9.80 

8.19 
8.72 

7.60 

7.46 
8.05 

9.40 

7.74 


10.90 

10.91 

7.41 

7.57 

Rampur
 
glass house
 

X 
X 
X
 
X
 
X
 
X
 
0.0
 
X 
X 
X 
X 
0.0
 
X 

32.00
 
X 
X
 
6.00
 
0.0
 
X.
 
0.0
 
0.0 
0.0 
X 
X 
X 

14.00 
10.33 
33.33 

X 
8.00
 
0.0
 
0.0 

27.00 
X 
12.00
 

X 
X
 

27.66
 
11.66 

X 
X
 
X 
X 
X 
X 
X 
X
 
X 

11.00 



(j~er.1 IdIL-am 
1nr~y No. Rampur 


ill. 0.0 
11:y. 7.50 
* ,[4. 47.00 
14,. 17.60 
['15. 2.0 
14G. 3.00 

147. 15.00 

148. 11.60 

149. 
 17.00 

151 
 17.60 

151 
 77.00 

V" 
 33.30 


15 
 24.60 

154 
 15.00 

155 
 31.00 

15.7 
 3.00 

157. 
 11.50 

158. 
 X 

159. 
 4.00 

16(1.. 
 0.0 

1.1;
[4.00 

162. 
 X 

16. 
 5.00 

164 
 6.00 
1G5. 
 X 

166 46.90 

167. 
 21. 30' 

168. 
 25.00 

17'. 
 1.50 

171. 0.0 
11, 
 .0 
173. 11.10 
173. 
 5.00 

175. 
 4.50 

175 
 8.50 

176. 
 3.60 

177. 6.50 
17 8 
 6.00 
179. 4.30 

1"8 15-30 


18.t X 

1-:-: 
 8.30 

1,1. 
 .1 90 

.1,$ 
 1 0 60 


1. 25 .0 
.186, 
 16.60 

18. 
 24.00 

.1,,. 16.30 


Parwanipur 


8.26
10091 

8.74 

7.87 


10.52 

7.99 

8.01 

9.59 

10.62 

7.28 

9.03 

8.62 

7.63 


10.21 

8.44 

9.90 

8.10 

9.68 

9.87 

8.87 

9.52 

9.77 

8.87 

9.08 
8.86 

8.21 


8.95 

10.55 

9.78 

8.84 

9.35 

9.75 

9.18 

8.93 

8.54 

8.51 

7.78 

X 

9.72 

8.79 


. 8.57 

8.37 

7.36 

9.61 

8.43 

8.25 

9.11 

8.14 


gampur 

glass3 house 
0.0X
 
X
 
X
 

31.00
7.00
 
X
 

7.00
 
X
 

24.00
 
X
 
X
 
X
 
X
 
X
 
0.0
 
X
 
X
 
0.0
 
X
 
X
 
X
 
X
 
X
 
X
X
 

X
 
X
 
X
 
0.0
 
7.00
 
X
 
X
 
X
 
X
 
8.00
 
0.0
 
X
X
 
X
 

X
 
X
 
X
 
X
 
X
 
X
 
X
 
19.33
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----------------- -------------------------- -

Germinlatn 
Fi,ry No. 


89. 
190. 
191. 

192. 

193. 

194. 

195. 

196. 

197. 

198. 

199. 

200. 

201. 

0-. 

203. 

204. 

205. 

206 

207. 

.08. 
209 

10. 


211 

,212 


..3 

1. 

.15. 

216. 

217. 
218. 

2.19. 


'221 
222. 
223. 

224. 
2. 

22(. 

227 

228. 
229. 

30. 
2)'II. 

-32. 

33 

-3, 

235. 
236. 


Rampur 


X 
12.30 

X 


14.60 

21.30 

18.60 

0.0 

5.00 
X 

11.30 

33.30 

31.60 

4.60 

4.60 

0.0 


13.90 

16.50 


X 
6.00 

45.00 
12.60 

40.00 

14.60 

11. 0 

15.00 
5.60 

0.0 , 

36.60 

58. 30 
1. 0 

0. 3 0  


15.20.
50 

14.30 

7.60 

3.60 


38.60 
0.0 
00 

15.00 
20.00 
15.30 

56.60 

33.30 

6.00 


3..60 

10. 00 

25. 00 
20.30 


Rampur
 
Parwanipur glass house
 

8.90 
 X 
7.82 
 19.66
 
8.42 
 X
 
8.81 
 X
 
7.95 
 X
 

10.57 
 X
 
8.40 
 31.00
 
7.88 
 X 
7.66 
 X 
7.68 
 0.0
 
8.71 
 X
 
8.03 
 X
 
8.80 
 9.00
 
9.15 
 6.33
 
9.51 
 X
 
8.44 
 4.00
 

10.77 
 10.00
 
8.25 
 X 
8.22 
 X 
8.78 
 X 
8.88 
 X 
6.76 
 X 
7.97 
 X
 
8.77 
 X 
8.37, 
 X 
8.91 
 35.00
 
9.99 
 X
 
8.84 
 X
 
8.35 
 x 
8.93 
 4.00
 
8.38 
 17.33
 
7.69 
 10.33
 
8.76 
 15.66
 
8.31 
 13.00
 
7.88 
 27.33
 
8.23 
 X 
9.76 
 X 

10. 04 X 
9.82 
 X
 
7.69 
 X 
8.62 
 X
 
9.14 
 X 
9.36 
 20.22
 
8.40 
 23.00
 
9.69 
 X
 
8.55 
 3.00
 

10. 00 13.00
 
7.24 
 16.00
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GermplpI 
Entry No. Rampur 

287. 33.60 

238. 15.00 
239. 15.30 
210. 66.60 
2,11. 12.60 
242. 
 7.60 

2,13. 15.60 
244. 18.30 
245 )200 
24G. 12.30 
24'. 15. 00 
248. 19.60 
249. 1.00 
250. 7.30 
251. 13.60 

21.60253 
 41.30 

254. 7.6;0 
255. 
 5.30 
2 G. 11.30 
257 2,9.30 
23. 26 .30 
159. 15.60 
260. 37.30 
"GL 17. 30 

262 3028 
263. 
 35.30 
26 . 25. 60 
265. 15.80 
266 16.60 
2 G7 7.00 
28. 12. 00 
2,9. 31.60 
270. 13.30 
271. 9.30 
22 3.60 

273- 5.0 0 
2'14 33.30 
2. 15 60 

2.. 
 2.0 
277 . 2".00 
28. .16.00 
27). 
 (.

08. 600 
21. 27.30 

"1 0 .00 
283 15.00254. 0.0 

Parwanipur 

7.89 
9.48 
8.11 
9.92 
9.20 
7.86 

8.24 
7.75 
8 .00 
7.65 
8.52 
9.43 
8.21 

10.29 
10.28 

7.66 
9.83 

7.40 
8.51 
8.83 
9.49 
8.17 
7.37 
8.19 
8.37 
8.66 
8.,24 
7.90 
7.97 
8.38 

8.17 
8.61 
7.73 
8.28 
8.84 
7.64 

8.84 
8.66 

10.09 
7.29 
7.29 
7-.52 
7.39 
8. 55 
7.80 
7.79 
8.98 
9.32 

Rtm
Rampur
 
glass house 

22.33 
X 
X 
X 
X 

25.00
 
X 

12.00 
X 

22.00 
20.00 

X 
5.00 
X 
6.00 

18.33 
6.33
 
0.0 
X 
X 
9.33 
X 

11.33 
X 
X 
X
 
X
 

11.00 
X 
16.33
 
10.00 

0.0 
X
 
X
 
0.0 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

0.0 
0.0 
X 
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T,-abIQ- ;L-. .(_G,_-ntLd)_ 

Gc-mp'Lasm 

iixt;ry No. 

285. 
2 G. 
287. 
288. 

289 

290. 
291. 
292. 
293. 
294. 

295. 
296. 
297. 
293 

299. 
300. 
301. 
802. 

03. 
301. 
305. 
306. 
307. 
308. 
309. 
310. 
311. 
312. 

313. 
314. 
315. 
316. 
317. 
318. 
319. 
320. 
321 .
 
322 

323. 
,324. 

325. 
326 

327. 
328. 
329. 
330. 
331. 

332. 

Rampur 

X 

14.30 
17.60 
27.30 
11. 00 
17.30 
0.0 

25.00 
35.00 
0.0 

X 

0.0 

15.00 
5.00 

70.00 
16.30 
10. 0(10 
27.30 
.15. 0 
10.30 

0. 0 
42.00 
'0.0 
18.60 
26.60 

9.00 
28.30 
13.60 

20. 00 
15.00 
53.30 
56.60 
22.30 
15. 00 
22.00 
32.00 
10.60 
12.60 

14.30 
3.60 
6.60 


12.30 

18.30 
17.30 
35.60 

9.00 
33.30 

41.60 

Rampur 
Parwanipur glass house 

7.28 
 X
 
6.98 0.0 
9.29 X
 
8.26 19.00 
8.73 27.00 
9.76 18.00 
7.90 X
 

10.06 X
 
9.96 7.66 

12.15 
 12.00
 
9.38 X
 
8.05 X
 

10.29 X
 
7.18 0.0 
8.32 X
 

10.39 25.33 
10.90 19.00 
8.97 X
 

10.18 X
 
11.43 25.00 
7.78 X
 
9.75 38.00 
8.46 X
 
9.26 X
 
9.61 X
 
7.94 X
 
8.65 X
 
11.86 
 X
 
8.86 0.0 
7.74 5.00 
8.11 X
 

10.16 22.00 
9.28 X
 
9.51 X
 

10.11 10.33 
9.50 33.33 
9.70 X
 
9.16 
 X
 
8.93 A 

10.16 
 6.00
 
7.16 
 X
 
8.66 
 X
 
8.79 X
 
6.05 X
 
7.55 25.00 
5.84 36.00 
6.69 
 28.00
 
4.74 20.00 
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Table. 3. (ConLd) 

Germp.lasm 
Entry No. 
 Rampur Parwanipur 


333. 
 21. 0 6.27 

334. 11. 60 8.'34
335. 0.0 9.18
336. 0.0 6.29 
337. od 
 7.88
338. 18.60 8.97 
339. 
 12.30 
 6.78

340. 9. 00 5.13 
341. 
 12.20 
 6.41

342. 10. 00 7.54 
343. 0.0 8.56 
344. 0.0 6.97
345. 15.00 7.28
346. 3 .00 7.27 
347. 33. 30 8.16
348. 34.00 7.49 
349 00 6'. 44 
350. 18.30 7.66
351. X 8.17
352. .110 7.77 
353. 0.0 7.28 
354. 
 -8.30 5.86
355. 7.00 6.98
356. 11.30 8.48
357. 3.30 8.25
358. ). 0 6.70 
359. 66. 60 8.43
360. 51. 60 7.50
361. 0.0 6.87
362. 7.30 7.72 
363. 00 6.87 
364. 0 0. 6.68 
3L5. 28. 30 7.32 
36G. r 6.60 9.60 
3;7. 0.0 9.19 
36MB8.6 .60 8.78
3G!. 33.30 7.30
370, 0.0 9.05
371. 70.30 7.93
3'1:' 35. 0) 8.31
373. 15.60 8.99 
37,. 00 7.54 
375. 00 9.68
376. 2000 9.03
377. 16.60 8.78
378. 0. 0 7.93
379. 7.00 10.09 

4 .60 9.72 

26 

Rampur 
glass house
 

19.33
 
X 
X 
X 
X 

21.66 
X
 
X
 

29.00
 
X 
X 
X 
X 
0.0 
X 

37.00 
X 
X 
X 
X 
7.00 

31.33 
12.00 

0.0 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
0.0 
X 
50.00 

38.00 
X 

27.00 
X 
X 

15.33 
4.00 
X 

16.00 
0.0 

380 



TZAbQ 3. (Co;d) 

(Irmplam 

Lcry No. 


311. 

382. 

383. 

384. 

385 

386 

387. 

388. 

389. 

390. 

391. 

392. 

393. 

394. 

395. 

396. 

397. 

,398. 

399. 

4'00. 
,H)I. 

1< 

403. 

.,104. 

405. 

406. 

4 07. 
408. 

409. 

'110. 

III,. 

4":. 


13 
414 
415. 

416. 
4!7. 
413. 
419. 

'21 

42-2. 

,123. 

424. 
425. 
426. 

42-7 
428 

Rampur 


11.•0 

X 


26.60 

11.60 

22.00 

0.0 


15.00 

0.0 


20.60 

0.0 


1;8.30 

0.0 


21.60 

25.30 

36.60 

20. 00 

26.60 

21.60 

X 


46.G0 

48.3() 

43.30 

25.00 
34.30 

39.30 

X 


68.30 

26 .60 

26.30 

0.0 


16.30 

61.G0 
'23.3(0 

0.C 
3000 

6.G0 
0.0 

23.60 

26. GO 
2.3 
0.( 

78.30 

( 0 


28.30 

(1.0 

18.00 

(10 


73.30 


Rampur 
Parwanipur glass house
 

9.38 
 X
 
9.06 
 14.33 *
 
8.97 
 X
 
8.82 
 X
 
7.43 
 X
 
9.39 
 X
 
7.94 
 X
 

' 8.88 
 X
 
7.57 
 X
 
7.34 
 X
 
8.73 
 44.00
 
7.99 
 X
 
7.96 
 X
 
8.72 
 X
 
7.59 
 X
 
9.25 
 X 
6.71 
 X
 
8.03 
 X
7.35 X
 
7.75 X
 

7.56 
 24.33
 
8.01 
 31.33
 
8.39 
 X 
7'. 86 
 19.00
 
7.76 
 X
 
8.87 
 X
 
7.47 X 
7.11 
 16.00
 
8.43 
 X
 
7.35 
 X
 
7.30 
 X
 
7 55 X 
8.45 
 26.00
 
7.79 
 X 

.7.49 
 X
 
9.02 
 0.0
 
7.24 
 X 
7.50 
 X 
7.07 
 X 
9.00 21 .00 
7.22 
 7.00
 
7.21 
 X
 
8.52 
 X
 
6.77 
 X 
8.88 
 X 
7.62 
 22.00
 
7.44 
 X
 
6.96 
 X 

27
 



G("tril) I;tl;m 
E.I Lry' No. 

429. 

430. 

431. 

432. 

433. 

434. 

435. 

436. 

437 

438 

439. 

440. 

441. 

442. 

4,13. 
444. 
445 

4,16. 

447 

448. 
419. 
450. 
451. 

452 

453. 

454 

455. 

456 

457 

45 3 

459. 
460. 
461. 
462. 
463. 
464. 
4G 5. 
4G 
4G7. 

4 ,)8 

,I4c"9 

470. 
471. 
472. 
473. 
474. 
475. 
47G. 

Hampur 

73.30 

0.0 


12.00 

X 

X 


14.30 

0.0 


24. O0 
25.00 

0.0 


35.00 

27.30 

46.60 

55;00 

56.30 

27 .30 

0.0 

0.0 

0(0 

0.0 

00 
X 


X 

X 


38.,30 
0.'0 
X 


27 .30 

7.30 

31.60 
0.0 


2(.0 

15. 0) 
16.00 
10.30 
17.30 
8.30 

.17.30 

28. 00 
15. (R 
.15.30 

12.60 
24.30 
12.6 .9 

15.00 

x 


18.30 

28
 

Rampur
Parwanipur glamp house 

7.77 9.00 
7.80 X
 
6.94 X
 
7.16 X
 

X 
 X
 
18.13 
 X
 
7.47 
 X
 
9.00 
 X
 
9.30 
 34.00
 
7.15 X
 
7.41 
 X
 
8.74 
 X
 
8.12 
 X
 
6.66 
 13.33
 
8.24 
 X
 
8.74 
 X
 
8.22 
 X
 
8.39 
 X
 
8.25 
 X
 
9.63 
 X
 
7.55 X
 
8.61 
 x
 
X 
 X
 

X
 
X
 

8.77 X
 
8.67 X

X 
 X
 
7.86 15.66 
2.83 X
 
2.83 X
 
1.44 X
 
8.08 10.00 
8.05 0.0 
6.72 X
 
7.63 X
 
9.16 X
 
8.30 X
 
8.38 X
 
8.1'3 8.00 
7.66 X
 
8.52 X
 
8.11 31.00 
8.1(0 X
 
9.66 X
 
9.19 X
 
7.69 X
 
8.38 X
 



Table, 3- LA ?iis 

Germp1asm 
Entry No. 
 Rampur 


477 53.30 
478. 31.60 

479. 
 18.00 
480. X 
481. 33.00 

482. 

483. 0.0 
484. 
 0.0 

485. 
 10.3 
486. 23.00(

487. 11. 00 
48. 
 6.00 

489. 
 11.30 

490. 
 19.60 

491. 13.30 
492. 
 12.60 

193. 11 00 
494.0.(0 

495. 
 63.30, 

496. 
 63. 00 
,197. 26.60 


498 37.60 
499. 22.30 
500. 18.60 
501. 
 X 

30.0 

503. 27.30 
50,I0 4. 

5L) 2,
2-5.30 
506 16.00( 

07 1-.' (
5(8. 46('0
r,) 22.601.L) 52.30 
511 63A0(1 

S.0. 
513. 0 [ 
514. 15.00 
515 7.30 
5t6. 
 24.60 
517. 13.0l0 
518 10(.0( 
519. 
 12.00 

520. 12.[O 
5. 
 17.00 


522 [.) 
52.o 6.00 
524. C)( 

Rampur
 
Parwanipur glass house
 

7.89 X 
7.63 
 X 
7.85 
 17.00
 

,9.11 
 X 
8.71 
 X 
X
 
7.97 
 x 
8.95 
 X 
X 0.0
 
8.19 
 X 
8.63 
 X 
7.74 
 X 
9.11 
 24.00
 
7.82 
 21.00
 
9.05 X 
9.38 
 X 
8.27 18.00 
8.38 
 28.00
 
7.44 
 36.00
 
8 30 X 

10.16 
 X 
7.94 X 
9.27 X 
9.66 
 X 
X X 
7.66 
 X 
8.49 X 
8.55 16.00 
8.52 46.00 
8.49 16.66 

.7 61 0.0 
8.11 x 
8.41 
 X8.41 
 26.00
 
9.25 
 x 
7.77 x 
9.66 X 
8 .66 0.0 
8.49 X 
8.91 X 
8.94 31.00 
8.74 22.00 
7.97 
 X 
6.96 45.00 
9.61 
 16.66
 
9.80 X 
9.52 0.0 
8.57 X 

29
 



Tab~l. i3. (Uojjt'dj)
 

Go rm 1 I .,;r 
Enltry No. 

,, 


5:0 

8. 
5',. 

530. 

531. 

53 2. 
533. 
53.1. 


531. 

536. 
537 

5. 
539. 
540. 

541 


543. 
514. 
5'15. 

5,6. 
5,17 
548 

54.1 
559. 
H" 1. 

55,. 
55.1 

..... 


558.8 
5!,7
55.838 

5I 
S.. ,,41. 


r,". 

51. 
562. 
5:. 
5. 

586. 
567. 
(.'I. 


569. 

570 

571 

579 

lampur 

0.0(7.69 

2.30 

€].s.50 


46.60 
40.00 

17.30 

15.00 

24.30 

17.30 


13.30 

24.00 
27 .00 
35.00 
26.00 
832.30 

1 


.01. 00 
19.60 
7.60 
9.00 

25.00 

27.J30 
42.30 

85.60 
,13.30 


0. 

0.0
"*8.30 

366( 
33 	30 

500 
~33.
30 


12. 	Gb 

30 


'8160 

,5.0 0 
16. 	60 
56.60 
58.30 
,I. G6.60 
31 60 
4 1 	 60 
58.30 

53.30 
0.0 

8.30 
J830 

Parwanipur 

8.63
8.16 

8.)2 
8.72 
8.74 

9.83 

9.10 

8.27 

8.49 


8.69 

8.10 
4.14 


81.6 

7.58 

9.27 

9.16 


9.16 

9.11 

8.94 

8.66 

8.32 

9.19 

8.94 

9.60 
8.13 

8.36 


977 
9.16 

8.80 
7.99 


8.55 
0 ''
 101 .2 

4.00 
9.05 
8.99 

8.55 

9.19 

8.97 

8.86 


8.82 
9.27 
8.16 
9.02 

i0 .56 
9.66 

9.41 

9.229 

Rampur 
glasa house 

X
 
X 

33.00 

35.00 
13.33 

X 
11.66
 
X
 
v
 
16.00
 

X
 
X
 
11.00
 
22.00
 

X 
45.00
 
X
 

X
 
X
 
X 

25.00 
X
 
11.433
 
27.00
 
39.00
 
23.00 
19.00 

x 
X 
X 
X 

X 
X 

0.0 
X
 

X 
X 
0.0
 
X 
X 
X 
X 
x 

31.00
 
X 
X 
X 
X 

30
 



Table 3L3 Cont.) 

(.um pi aim 

EnLry No. ]Rampur Parwanipur' 

578. 20.00 9.25 
574 0.0 8.77 
575. 73.30 9.19
576. 33.30 10. 02
577. 53.30 
 8.99 

578., 36.0( 10.02 
5'M9. 00 
 8.10

589. 53.30 
 9.55 
59) 
 0.0 
 9 .47
591 2)1 60 8.88 
592. 0.0 
 9.10

593 20 00 9.24 
- 25.60 9.05
5':35 
 50.00 
 9.10 
596 0 0 10.30 

597. 56.60 
 9.02

b9.. 26. 00 8.49

59. 45.00 9.10
600. 00 8.16 

601. 
 00 
 10.5
60 55. 0 9.61 

603. 68.30 
 7.99 

60,4 0.0 
 8.75

605. 00 9.38 

606 
 0.0 
 9.29 

607. 
 0.0 
 9.77 

608 .0.0 8.84
609. 00 9.71 

6 28 .30 8.67 

611. 
 0.0 
 10.17 


S12. 
 00 
 8 .51
G;13. 0 11.05 

314. 
 -6.60 
 8.401

615. 35.60 
 8.74

61G. 14.60 
 9.47 

617 00 , 9.04 
618. 
 X 9.67 

G19 . 00 
 10.59 
620. 0.0 8.91
621. 
 51,60 
 10.55 

622. 
 66.30 
 11.60 

623. 37.30 9.01 
624. 54.30 10.26 
6.. 43.30 9.86 
6'2G; 30.00 8.09627. 63.30 9.17

2- 0. 010.14 
"29. 0.0 8.95 

Rampur 

glass house 

38.00 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

11.00 
29.00 
X 
X 
X 
22.00
 

X 
5.00 
x 
X 

20.00 
X
 
X
 
X 
X
 
X
 
39.00
 

X 
X 

14.00
 
X 

12.00
 
X 
14.00
 

X 
35.00 * 
25.00
 

X 
35.00
 

X 
25.00 

X 
X
 
X
 
5.50 

17.00 
15.00 

31
 



6511 

Tab.Lo 3. (trl.C-d). 

Gernip I ,IL±ni 'Rampur 

EnLry No. Rampur 

30 
. 6. 30 

3.-. 
 41.30 

633. 8.30 

6.G G60 

:3. .)

63 0. ()
63Y 0.0 

(.
14GO 

S3,. 0. )

640.. 0. 0 
611. 15.6(6,4.. 
 XG4 ,1 1 

6-
 .00 
6,14. 
 13.30 
6,t5 
 4 .30 
640 X 
6,17. 
 X 
64,8. x 
619. 
 6.60 

(350. G. 30 
651. 19.00 
G5.' 
 0.0 

(53. 12 6 
65. 2.0.30 
655. 15. lO 
656. X 
657. 
 X 
6,5,. 15.50 
6,9. X 
6(3~1 
 3.00 
(;;I 
 X 
66:.. x 
668. 7.30 
664. X 
6.;', 
 'I.30
66. X 

667. 30.001 
668. X 
6; 
 . . (

G7() X 
6'71. X

•-X 

678. X 
674. 37.60 


27.3C0 
67. X 
677. x 

Parwanipur glass house 

10.5 4 15.00 
8.90 0.0 
9.97 
 16.00
 
9.32 31.00 
9.62 X 
v.41 12.00
 
9.37 
 4.00
 
8.90 5.00 
9.42 40.00
 
9.37 X 
8.07 
 X 
8.01 X10.28 X0 . 
9.23 
 X 
8.58 
 15.00 

10.15 X 
0.03 X 
9.65 
 X 

1-.00 22.00
 
8.94 
 7.11 
8.94 
 7.00 
8.14 
 23.00
 
9.43 
 42.00
 
8.87 
 27.00
 
8.40 
 13.60
 
9.61 
 X 
9.17 
 33.00 * 
10.36 
 43.00
 
9.97 
 X 
3.35 
 X 

'10.39 
 45.00
 
8.55 
 X 
8.57 
 27.00 * 
8.05 0.0
 
9.68 
 X 
9.17 
 X1(1.58 X 

9.50 
 X 
X X 
9.33 
 X 
8.31 
 X 
9.91 
 17.00
X X 
8.33 
 X 
11.46 
 28.30
 
10.02 X 

X 
X 

32
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mna a~~... LCQXLL :adi 

GCo rmpi ai.sm 
Rampur
 

Entry No. 
 iRampur Parwanipur glass house
 

IX X68o. X X68. X X68"2. X X 
683. 10.30 
 0.0
684. 
 16.00 X685. 
 X 
686. 25.6( 

X 
X 

25.30 
XG3. 25. 30 X

63Q,9). 21. 001
690 ' 24 .00 X 
691. 6.00 0.0

'92. 26.60 X 
693. 23.00 X 
694. 14 .30 X
695. 2230 X 

696. 31.60 X697. 
 16.30 
 7.00

698. 19.00 X(99. 12.00) 10.00
'(00. 14.00 X701. X.:]5.30 .1 XX
 
708 
 15. 00 X704. 14.30 
 X705 . 15. 6(0 
 X 

25.60 X
707 16.60 12.0X708. X 
709. 16.60 
 X 
710. 45.. 00 X 
711. 30.00 X 

X712. X 
713. 
 14.30 
 0.0

714. 
 X X715. 8.00 2.00
716. 19.60 X7 7 . 56.60 X718. 0.0 X
719. X720. X0.0 X
721. X X

722 0 .0 
 X 
723. 
 20.00 
 0.0
724. 
 61.60 
 0.0725. X X 

33
 



rablc 3.. thL.Ad.
 

Germp.asm 
Rampur
 

Entry No. 
 Rampur Parwanipur glass house
 
72(3.Z24 3(1

7'12.60 C0 
19.00728. 
 29.00 10.00729. 0.0 5.00 * 730. X X731. X 15.00
73".732.. Xx XX 

734. X 21.00
735. 40130 
 X73G). 4.00 0.073'7. 32.30738 (.0ox 16.003 

'139. x 

8.6O X740. 
 ( 0 19.00
741. 0.(l 31.00742 ' 
 0.0 
 32.00
74,1 .) t 
 20.00744. 28.30 
 24. 0711. .74(3 0 14.000I (I (1.t0 
'147 30.0 0 30.00
74 8I. 0. X749. 3.30 
 16. O0
 
';,(1 13X . ()() 23 .C0h. 

X 
752'. .1.0752 . or.0 7.000.0( 
7,..I2'0.00 

28.00
75 6. 50 X756. 10. (M 17.00
7w 
 t'30 23.00
 
1'35. ()0 X75 9 X X'IG) 19.00 16. 00l.7G~ I )(
0"0 17. 00
''2. 4 )10713 . 0 (0 9.(00X 

7(.4 . 34.301 
(3. . -.2 .()() 

X 
O 
 50.00

7G C3 18 50 X7C,7 
 20.00 40.007( . 7. ( X 
77() .I( 
 51.00 
' 1. 0.0 X7172.' 0. 0 X773. 50. 00 
 19.00
 

34
 



T;able 3_ LC.QutVdAi 

Germp !Ia;m 
Entry No. Rampur 'Parwariipur 

Rampur 
glass house 

"7' .C.0 C)7.00 
--------------------------- -----------­

775. 
776. 
777.778. 

7.30 
16. 00 
i8.30X 

X 
X 
XX 

779. 
78.( 
'781. 
782. 
783. 
784. 
785. 
786. 
787'88 

0. 0 
2 4.00 
13. C) 
32.00 
15.00 
18.30 
7.30 

15.60 
22 .G0.0) 

X 
X 

11.00 
X 

10.00 
X 

11.00 
10.00 
15.00X 

7189 
7). 
791.792. 

75.60 
22. 3 0 
22.300).0 

40.00 
X 

48. (0X 
793. 

'(94
795 
796. 
797. 
798 
799. 
800. 
)1. 

80:1: . 
081. 

804. 
0 .)[17.50 

806. 
007. 

30 . 00 
8.30 
X 

13.60 
3(1.30 
29 .00 

7.00 
C). 0) 
0. C) 
8.50 

21.30 
35. 00 

). 0 
125. 31 

40. C)0 
x 
X 

34.00 
16.00 
10.00 

X 
X 

1(0. C0 
x 

55.0) 
34.00 

X 
X 

50.00 
808. 
809. 
810. 
8.11. 
812. 
813. 
814. 
815. 
816 
817. 
)18. 
819. 
820. 
821. 

15.60 
2 C0 
7.30 

.13.00 
14.60 
28.30 
31.C)O 

3.O0 
18.0oc) 
14.30 
30C.00 

9. C) 
26.60 
16.60 

X 
17.0C 

X 
34. C)0 
11.00 
12.00 
11.00 

X 
15.00 
16.00 
8.00 

13.00 
19.00 
46.00 

35
 



Ccrml I miII RampurEntry No. [ampur Parwanipur gla313 houaii 

8:. 
20.0 33C 
L-'12.60821. X 5.O00X 

83-. 11.66 X 
8 2(':. .60X 
8-, 5.60
 

'2. 13.00 
 X 

830. 6. )0 X 
831. X X 
83. 6. ()) X 
883 15.60 X 
831 2600. XJ3,. .- - :. 0 X 

NOTE X SYMBOL IIID.ICATES SEEDLING NOT PLANTED 

0.0 SYMBOL III)ICATES NO INFECTION OF BLB 

SYMBOL I1IUCATES THE LATE GERMINATION 

36
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ANNI:X I. MEM(fIANI)UM 01 UNDIHItSTANDIING NO 4. 

BETWEEN
 

DR. A. JOHN DE BOER 

WINROCK INTERNATIONAL 

INSTI'TU'r[1 FOR AGRICULTURAL DEVELOPMENT (WI) 

KATII ANDU, NEPAL 

AND
 

MR. ,UIIDAR MAl SIIRESTIIA 

iii:A 1), DI'AI PLANTI .TIiEHTOF PATHOLOGY 

TiIH .l ;TIT ll UF A.;I CIIJTU RE AiID A14IMA, SCIENCE (IAAS) 

TR I H1UVAlH UH.[ VI;R['I TY, MINISTRY OF EDUCATION, 

I., IIAI,,;IRY' ." GOVERNMENT OF NEPAL 

ACTINHG PI[I ,IPAL INVESTIGATOR 

PAIIIUGrHI': VARIABILITY OF AND 

HAT,'! 'HRIC.IN t'IODUCTION PROJECT (PVBP) 

37
 



the f, c-,jh.u'I IniLh 'fl~loLi of I.Md'erstand lug .,_overing 
~'eC)'iiaLe"'eY"h Winrock In Lernationa1 LGranfLfrom;' USAID/ 

Of fiL. Of the Sciene Advisor f or Pathogenic Vaiblt of and 

F3et.1.: dotnIdc Li jI bq)y X 1ALlwmonaa CAP UmggI~PLJ. -Qyza(a. :in, 

I~'~ (PvBP, roec t), Thls fourlth mem'oraniduim of under standing 

Lb neel',ded Clue toC 1lck of rei4juired "bu'get, for' shi]ment clearan ce '""" 

CUGU l)m dUt iest-It~ t incs and over- expenses made: to 
) I i tcL1 1,10. C!,U.1j.1IIL. Thi, MOUI s also needed to reallocate 

Lud .. t 1ioal1 f olIId C. to line I tem VI (Other ,direct, costs) 'due to 

. iiL! 

N7 +i) :,]7 + 

tm'ia1 0Xt)oIjdiUUale 0,n gloenI house construction. 

NN~. 

N 

Ng.. 

TI Ltwo- pari't j n'i(:men 

f U1 1 iwingr pain L 
W -LIU -1.......I<I, I t.f:1-111)>;7,IL 

ued above. have 

Aricle I 

reached' agreement "on, 

.. 

h 

cI 

i~LdC1 1 

A1.4JI-

t' 

. ...W re Vie the originl oiitract budget as 

co].lowinjp paaraphs ndI 'justification given below: 

_I-:- Aount. is Over expended under ti 

1... 1i I , A110 ,1 "" '' 'i A 
... N't77) 'N7¢.17{ , , 7 

.1!A Ll >" L, ,$i 6 47 0 

2. ~~ ~ ~ ~ ~ ~ m~~T uiipnoIdia'YC2 .~'pigInd clearin g fro ni (e'Ntima6)N N~ U'S 220C0 0.'' 

3. duties @ 15%. on abOUt LIS;$25. 000; (6stiiite)US $ 3750 00 

N ' Totalc 'N. ' 'N ' -USN 14 000.00-< '' 

N. 'N'-r 

I L 

IK' 0N 

14N 300.' 

'N' 

N'l 

N'3 

N, 

h N"L :fi 

eH 

UNS''361" 

linaIl-

n 

"'N'-eII 

) 

fC1r 

0NNT 

"'N 

: 

'"u 

t 

der 

NVo'rt a 

I fht do/'i ' d~rou u I~pnsptor sUS $ 170162 0 0 w~e~h. 

N3"NNNN''.''N N'.NN'NN 



I t 

r,- V=1, a 

ki f TCJ,1 
1 "Year", 4j 

S n c t~V hf i~~ c o ~b u 1 4.h j r o m ~ I n e rna tiona l 

onA.4.~000of00 will bo) ,r~ t Ie II. Equipment) 

1700C. (00 bel f ie e)V (C)'Ie r 

D a 

S ttr nb d~i'A I~-
Ac L pn1VLgai tIV
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 r ~~~~V 

\- ~ l " j C. I. jV J_d r KA 1 0. hV . V V ~ .~- i i K t m n u o 
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----------------------------------

-----------------------------------------------

------------------------- ---------------------

----------------------------------------------- 

Table 1.
 

ZgMAU U/ BUGE CHARM MADE UNE =O NO. AL 

Old buae & bdi 

I. Salaries and wages 
 $ 46,470.00 $ 35,770.00
 

II. Equipment 
 .$ 22,300.00 $ 36,300.00 

III. Training 
 $ 3,600.00 $ 3,600.00
 

IV. Consultation 
 $ 4,500.00 $ 4,500.00
 

V. Travel & Per diem $ 15,000.00 $ 10,000.00 

VI. Other direct cost 
 $ 14,300.00 $ 16,000.00
 

Total direct cost $ 106,170.00 $ 106,170.00
 

VII. Winrock management fee 13,830.00 13,830.00$ $ 


Total $ 120,000.00 $ 120,000.00
 

Table 2. 

UHRLU1L BUDGETI QIZL £PLBI P.ROJECTE 

Gl~AU!.D~llE II Di1fA1 DAIED. APRIL UAL. 1987L. 

a2El J/EiEL-i 
 AMOUNT
l 


I. Salaries and wages $ 46,470.00
 

I. Equiprent $ 22,300.00 

1II. Training $ 3,600.00
 

IV. ConultaLio-,n $ 4,500.00
 

V. Travel & Per die, 
 $ 15,000.00
 

VI. Other direct cost $ 14,300.00
 

Total direct cost 
 $ 106,170.00
 

VII. Winriock management fee $ 13,830.00
 

-
Total 
 $ 120,000.00
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----------------------------------------

---------------------------

iYDP QIIAI{ BIDGET'ETATUS 

If aTATIEU IQyERM jL1N IM . 

Table 1. 

Anmo~_ ztulad
 

1. Equipment 

US 	$ 6347.00
 

2. Shipping and clearing from India US $ 2000.00 

3. Custom duties @ 15% on about
 

[IS $ 25000.00( shipment 
 US 	 $ 3750.00 

Total 
 US $ 12,097.00 

Transfer $ 14,000.00 
 to 	this line item 
 to cover future
 

2. 	 Other di 

US $ 15,162.00
 
US $ 14,300.00
 

US 	 $ 862.00 

Add on another" $ 838.0)C) for future expenses for telexes, paper, 

etc. So new amount will be $ 16,000.00 total to be transferred to 

this line item is 	 $ 1700.00 

S,, es t ions 

1. 	 Transfer $ 5,000.00 from travel and Per diem to Equipment. 

2. 	Transfer $ 10,700.00 from Salaries and wages to Equipment
 

($ 9,000.) arid 
other direct cost ($1700.)
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