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1. Executive Summary

The Government of Odisha supported the International Crops Research Institute for the Semi-
Arid Tropics (ICRISAT) during 2018 to 2021 for the Odisha Bhoochetana project aimed at
improving crop productivity and rural livelihoods through science-based management of
natural resource in the State.

Under the project, a total of 40265 soil samples were collected representing 3957 villages in
310 blocks across the 30 districts of the state by using stratified random sampling method
along with GPS coordinates. Analysis has been carried out by using the state-of-the-art
infrastructure. Soil health cards were also prepared in the local languge and distributed on
the occasion of World’s Soil Health Day i.e. 5 December, 2019. Based on soil analyses results,
Atlas of soil nutrient status for Odisha is published with online GIS maps. For ICT enabled
dissemination, 90 Tablets loaded with analysis results and recommendation are to be handed
over to department of agriculture. To cater to the the state’s need for precision analysis of
large number of soil, water, fertilizer and plant samples in a short time, two referral soil
testing laboratories are successfully upgraded at Bhubaneshwar and Sambalpur, Odisha and
guided by ICRISAT team for successful operations. Hon’ble Minister for Agriculture and
Farmers’ Empowerment, Govt. of Odisha inaugurated Bhubaneshwar laboratory on 05 Dec
2020, and also other laboratory in Sambalpur was inaugurated virtually the same day by the
minister.

As a part of the productivity enhancement demonstrations, a total of 9387 demonstrations
covering an area of 5190 acres were conducted across 30 districts during 2018-19 and 2019-
20. During kharif 2018, 1762 demonstrations covering an area of 1292 acres and during rabi
2018-19, 2624 demonstrations covering 1350 acres were organized. Similarly, during kharif
2020, 1920 demonstrations covering an area of 1006 acres and during rabi 2019-20, 3081
demonstrations covering an area of 1542 acres were organized. The majority of the
demonstrations focused on evaluation of application of deficient micronutrients and
improved crop cultivars

In view of widespread deficiencies of micro nutrients viz. boron (B) and zinc (Zn), the
demonstrations on application of deficient micronutrients were conducted extensibly across
30 districts of the state. The applications of deficient B and Zn recorded a productivity benefit
between 10-66% with major crops like paddy, maize, pigeonpea, groundnut and finger millets
during kharif seasons. While during rabi seasons, the micronutrient applcations recorded the
yield benefit to the tune of 7-50% with major crops like paddy, blackgram, greengram,
chickpea, maize and mustard. In demonstrations of improved varieities during kharif seasons,
a significant yield benefit was observed with improved varieties over the prevailing local ones.
In case of finger millet, the per cent increase in yield was 34-39% with cultivars like GPU 28,
GPU 48 and MR 1. In groundnut Devi cultivar, the yield benefit over the local variety was 40%.
Similarly, in maze, the % yield increase was 20%-68% with HT 5402, VNR 4343 and Adventapac
751 Elite cultivars. In case of paddy cultivars, the yield advantage varied between 9% (CR
1018) and 32% (Ranidhan). Similarly, during rabi seasons, the improved varieties of important
crops like pady, blackgram, greengram, chickpea, groundnut and mustard were evaluated.
There was a vyield benefit of around 35% with blackgram cultivar PU 31; 13-39% with
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greengram cultivars like IPM 2-14, IPM 2-3; 10%-36% with chickpea cultivars like JAKI 9218,
JG 11,JG 14 and NBeG 3; 27% with groundnut cultivar Devi; 26% to 37% with mustard cultivars
like Anuradha, DRMR 1153-12, DRMR 150-35; and 17% to 28% with paddy cultivars like Lalat,
Parijat and MTU 1001.

As a part of capacity building efforts, two Master Trainer training programs were conducted
at ICRISAT for the 60 senior officials across 30 districts in 2 batches during 8-10 July 2019 and
15-17 July 2019. With the support of oriented/trained 60 DoA officials, district level training
programs were conducted for DoA officials a total of 2576 officials were oriented/trained
across 30 districts during September-December 2019. For upradation of laboratories, a five-
day training cum exposure program was organized during 27 to 31 August 2018 at CRAL
laboratory, ICRISAT for six participants from soil testing laboratories in Bhubaneswar and
Sambalpur along with two professors from OUAT. ICRISAT team also conducted 4-day
trainings during 5-8 April 2021 for both laboratory staff at the respective places in
Bhubaneshwar and Sambalpur for smooth operations in both laboratories. In the pilot sites
across 30 districts, around 29000 farmers’ capacities were strengthened on improved
management practices like need-based nutrient management and improved crop varieities.

2. Introduction

The project was designed with a aim to establish representative pilots to demonstrate crop
productivity improvement and rural livelihoods through science-based Natural Resource
Management in the State of Odisha. Soil health mapping through the collection of 40,265
representative soil samples by stratified sampling methods across 30 districts provides a
sound base for precise nutrient management, not only for nitrogen (N), Phosphorous (P) and
Potassium (K) but also for the deficiciencies in secondary and micronutrients. It also envisages
economic and environmental benefits by avoiding indiscriminate use of NPK fertilizers. The
two laboratories upgraded in the State to state-of-the-art referral laboratories of
international standards are state assets to cater to future requirements of swift and precise
guality analyses of a sizeable number of soil, water, fertilizer, and plant samples.

3. Objectives

The specific objectives of the project were;

e To assess the nutrient status of soils in 30 districts of Odisha

e |dentify the best management options to increase productivity through demonstrations
in pilot sites and scaling up in partnership with DoA and other partners through
convergence

e To concurrently monitor, evaluate, assess and document the impacts of the scaling up
approach in order to enable mid-course corrections



e To build the capacity of DoA staff in undertaking soil analysis, handling data and
consortium partners including farmers for scaling up science-led holistic development
strategy using ICT tools

e To upgrade two existing soil analytical laboratories in the State to serve as referral
laboratories and run them efficiently with government support

4. Project Launch and Team Building

A state-level workshop was organized to deliberate on Orissa Bhoochetana on 23 June 2018
at Bhubaneswar. Around 170 delegates representing the Department of Agriculture &
Farmers Empowerment, NGOs, OUAT, and ICRISAT participated. Officials like Mr Sourabh
Garg (Principal Secretary, Government of Odisha), Mr Muthu Kumar (Director, Department of
Agriculture, Odisha), Prof S Pasupalak (Vice Chancellor, OUAT), Dr SP Wani (former Director-
RP Asia), Dr S Dixit (Head —IDC), senior scientists from ICRISAT & OUAT, senior DoA officials
(DDAs, DAOs & officersof head offices) heads of local NGOs from districts participated in the
workshop.

The workshop served to sensitize the key partners in Odisha, including the State Agriculture
University and staff of agriculture departments in the districts. It was highlighted that the
main objective of the project was to rejuvenate the soils and improve crop vyields. It was
suggested to encourage students to get involved in field work like soil sampling as a learning
exercise, and also take demonstrations in non-rice cropping systems. The importance
capacity building programs was highlighted for achieving the project objectives.

a4 n\'.;}l

Plate 4.1. Participants during project launch and tea buflding st Bhubaneshwar.

5. Soil Sampling and Analysis of Odisha Soils
5.1. Soil sampling

As part of the Bhoochetana project, before the start of kharif 2018, soil sample collection was
initiated in all the 30 districts. A stratified random composite soil sampling methodology was
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followed that combines a number of discrete samples collected from a single field
homogenized into a single sample for analysis. A total of 40265 soil samples were collected
from across 310 blocks in 3957 villages (Table 5.1). All the soil samples numbering 40265 were
analyzed at the CRAL laboratory at ICRISAT and results shared with Department of Agriculture,
Odisha. OUAT students were trained in soil sampling methods and were involved along with
NGO partners.
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Plate 5.1: Left: Soil sampling in Barkote block in Deogarh district; Right: Training of OUAT students
in soil sampling & participation in soil sample collection in Khorda district.

Table 5.1. Soil samples collected from across Odisha

S. No. District Blocks (No) Villages (No.) cﬁﬁ;::;:og': :ir:lslzzsd
1 | Angul 8 104 1020
2 | Balasore 12 156 1550
3 | Bargarh 12 156 1550
4 | Bhadrak 7 91 910
5 | Balangir 14 182 1819
6 | Boudh 3 39 370
7 | Cuttack 14 182 1820
8 | Deogarh 3 39 390
9 | Dhenkanal 8 104 1030

10 | Gajapati 7 91 939
11 | Ganjam 22 280 2810
12 | Jagatsinghpur 8 104 1040
13 | Jajpur 10 130 1300
14 | Jharsuguda 5 78 650
15 | Kandhamal 12 156 1554
16 | Kalahandi 13 114 1670
17 | Kendrapara 9 117 1150
18 | Keonjhar 13 169 1540
19 | Khurda 10 127 1300




20 | Koraput 11 137 1769
21 | Malkangiri 7 90 937
22 | Mayurbhanj 26 338 3317
23 | Nabarangpur 10 108 1213
24 | Nayagarh 8 104 1040
25 | Nuapada 5 63 647
26 | Puri 11 139 1420
27 | Rayagada 11 143 1430
28 | Sambalpur 9 117 1170
29 | Sonepur 6 78 780
30 | Sundargarh 16 221 2130
Total 310 3957 40265

5.2. Analysis Results

The analysis results of 40,265 soil samples at ICRISAT laboratory showed low organic carbon
in most of the farmers fields and and acidic nature of Odisha soils in general. Amongst the
primary nutrients, phosphorus deficiency (>50%) was found dominant and widespread
whereas, amongst the secondary nutrients, Sulphur was found deficient (>50%) in soils of
majority of the blocks of Odisha. Out of the micronutrients, boron (> 80 %) was found highly
deficient and widespread followed by zinc (> 40%) across all the blocks in Odisha.

District wise results

5.2.1 Soil pH

The analysis of the data on pH indicated that more than 80% of the soils in the districts are
acidic in nature (Table 5.2.1; Figure 5.2.1). In case of Jharsuguda 100% samples have shown
acidic reaction followed by Kendrapara, Mayurbhanj and Jagatsinghpur, while only 44% of
samples in Nuapada shown acidity. Twenty two percent of samples from Naupada reported
to be alkaline in nature followed by Balangir (16%), Kalahandi (14%), Boudh (14%), Angul
(11%) and Sonepur (10%). Further, 34% of samples from Nuapada shown to be neutral in
reaction followed by Boudh (29%), Balangir (26%), Kalahandi (25%) and Sonepur (22%).

Table 5.2.1 District wise extent of acidic, neutral and alkaline soils in Odisha (% of soil
samples)

District Acidic Neutral Alkaline
Jharsuguda 95 5 0
Kendrapara 98 2 0
Mayurbhanj 97 3 0
Jagatsinghpur 96 3 0

Puri 96 3 1
Koraput 96 3 1
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Figure 5.2.1: District wise details of acidic, neutral and alkaline soils in Odisha.



5.2.2 Electric conductivity

The soil analysis data showed normal that majority of samples (99.6%) have normal electric
conductivity while it was found to be at injurious level in Sundergarh (1.36%) followed by
Kendrapara (1.22%) and Ganjam (1.07%). The details of the same is given in Table 5.2.2 and
Figure 5.2.2.

Table 5.2.2. District wise EC in the soil of Odisha (% of soil samples).
District Injurious to all crops Normal
Angul 0.00 100.00
Balangir 0.00 100.00
Boudh 0.00 100.00
Deogarh 0.00 100.00
Dhenkanal 0.00 100.00
Gajapti 0.00 100.00
Jharsuguda 0.00 100.00
Kalahandi 0.00 100.00
Kandhamal 0.00 100.00
Keonjhar 0.00 100.00
Khurda 0.00 100.00
Koraput 0.00 100.00
Malkangiri 0.00 100.00
Nabrangpur 0.00 100.00
Nayagarh 0.00 100.00
Nuapada 0.00 100.00
Rayagada 0.00 100.00
Sonepur 0.00 100.00
Cuttack 0.11 99.89
Mayurbhanj 0.12 99.88
Bargarh 0.19 99.81
Jagatsinghpur 0.38 99.62
Puri 0.42 99.58
Balasore 0.52 99.48
Sambalpur 0.68 99.32
Bhadrak 0.88 99.12
Ganjam 1.07 98.93
Kendrapara 1.22 98.78
Sundergarh 1.36 98.64
Jajpur 4.00 96.00
Total 0.45 99.55
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Figure 5.2.2: District wise EC levels in Odisha.

5.2.3 Organic Carbon

The data on organic carbon is presented in (Table 4.4; Figure 4.3). The data showed that the
organic carbon content is low in 43% of soils, while it was medium in 39% and high in 18% of
soil samples. The organic carbon levels were highest in the samples of Koraput district (41%)
while, it was found lowest in case of Khurda, Gajapati and Nayagarh district (8%).

Table 5.2 .3 District wise soil organic carbon in the samples (% of total samples).
District High Medium Low Total
Koraput 41 35 24 100
Nuapada 34 a4 22 100
Deogarh 28 43 29 100
Sonepur 27 38 35 100
Malkangiri 24 34 42 100
Kandhamal 23 35 42 100
Bargarh 23 41 36 100
Kendrapara 22 51 27 100
Sambalpur 22 39 39 100
Angul 22 45 33 100
Nabrangpur 20 42 38 100
Rayagada 19 28 53 100
Balangir 17 36 47 100
Cuttack 17 46 37 100
Dhenkanal 17 51 32 100
Keonjhar 16 37 47 100
Ganjam 16 39 45 100
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Mayurbhanj 16 39 45 100
Balasore 15 33 52 100
Puri 14 42 44 100
Kalahandi 14 35 51 100
Jajpur 14 37 49 100
Bhadrak 14 45 41 100
Sundergargh 13 39 48 100
Jharsuguda 13 48 39 100
Boudh 13 36 51 100
Jagatsinghpur 12 a4 a4 100
Gajapati 8 29 63 100
Nayagarh 8 38 54 100
Khurda 8 31 61 100
Total 18 39 43 100
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Figure 5.2.3 Soil organic carbon levels in various districts in Odisha state.
5.2.4 Phosphorus

The data on phosphorus content showed that majority of soils i.e. 53% across the district are
found to contain lower levels of phosphorus, while it was medium in 30% and high in 17% of
the soils in the state (Table 4.5; Figure 4.4). The soils in Rayagada district found to contain
higher levels of phosphorus (48%), while the 75% of soils in Mayurbhanj are found to be
contain lower levels of phosphorus.

Table 5.2.4. Status of soil phosphorus in various districts (%
District High Medium Low

Mayurbhanj 9 16 75
Sundergargh 10 17 73
Keonjhar 13 19 68
Balangir 9 24 67
Malkangiri 14 19 67
Kalahandi 10 23 67
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Figure 5.2.4: Percentage of samples showing levels of phosphorus in the soil.
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5.2.5 Potassium

The data on soil potassium content across various districts in the state is given in Table 4.6;
Figure 4.5. The analysis showed that majority of the soils (47%) are found to be medium in
potassium while 28% and 25% of the soils have higher and lower levels of potassium. About
65% of the soils in Rayagada and Nuapada shown to have higher potassium compared to
Khurda where only 8% of the samples were found to have higher potassium. In contrast
majority of soils i.e. more than 30% of the soils in Balasore, Mayurbhanj, Jajpur, Khurda,
Malkangiri, Puri, Keonjhar and Cuttack found to be lower potassium content compared to
Nuapada, Rayagada, Gajapati district where less than 10% of the soils were found to have
lesser levels of potassium.
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Figure 5.2.5: Soil potassium levels in various districts in Odisha.

Table 5.2.5. District wise details of soil potassium levels in Odisha (% of samples)

District High Low Medium Total
Angul 36 11 53 100
Balangir 30 16 54 100
Balasore 17 47 36 100
Bargarh 24 26 50 100
Bhadrak 29 25 46 100
Boudh 21 29 50 100
Cuttack 24 33 43 100
Deogarh 32 18 50 100
Dhenkanal 30 19 51 100
Gajapati 34 7 59 100
Ganjam 34 15 51 100
Jagatsinghpur 23 27 50 100
Jajpur 19 38 43 100
Jharsuguda 36 19 45 100
Kalahandi 41 11 48 100

Sonepur EEEEEEN———

Sundergarh EEEEEEE—————
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Kandhamal 39 11 50 100
Kendrapara 44 17 39 100
Keonjhar 22 35 43 100
Khurda 8 38 54 100
Koraput 43 15 42 100
Malkangiri 21 36 43 100
Mayurbhanj 18 46 36 100
Nabrangpur 26 21 53 100
Nayagarh 25 25 50 100
Nuapada 65 1 34 100
Puri 19 32 49 100
Rayagada 65 5 30 100
Sambalpur 25 18 57 100
Sonepur 32 23 45 100
Sundergarh 23 19 58 100
Total 28 25 47 100
5.2.6 Calcium

Results of soil analysis showed that 90% of soils in Odisha state were found to be sufficient in
soil calcium levels. Gajapati soils were most deficient in calcium levels (40%) as compared to

rest of the district soils. (Table 4.7; Figure 4.6).

Table 5.2.6. Status of calcium in soils of Odisha (% samples).
District Deficient Sufficient Total
Kendrapara 1 99 100
Nuapada 1 99 100
Bhadrak 2 98 100
Cuttack 2 98 100
Jagatsinghpur 2 98 100
Kalahandi 3 97 100
Nayagarh 4 96 100
Dhenkanal 4 96 100
Balangir 4 96 100
Deogarh 5 95 100
Boudh 5 95 100
Ganjam 5 95 100
Sonepur 6 94 100
Jajpur 6 94 100
Angul 6 94 100
Rayagada 7 93 100
Bargarh 7 93 100
Kandhamal 8 92 100
Puri 10 90 100
Malkangiri 10 90 100
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Balasore 11 89 100
Nabrangpur 12 88 100
Sambalpur 13 87 100
Khurda 13 87 100
Sundergarh 15 85 100
Koraput 15 85 100
Keonjhar 18 82 100
Jharsuguda 18 82 100
Mayurbhanj 26 74 100
Gajapati 40 60 100
Total 10 90 100
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Figure 5.2.6: Soil calcium levels in various districts of Odisha.

5.2.7 Magnesium

Mayarbhon]

Gajapt

Grand Total

In general, more than 70% of soil samples collected across Odisha have sufficient levels of
Data from the analysis suggest soils of Kendrapara,
Jagitsinghpur, Bhadrak, Nuapada, and Cuttack have higher magnesium levels (> 90 per cent)
whereas soils of Gajapati, Kandhamal, Mayurbhanj, Koraput, Keonjhar and Malkangiri have
higher deficiency levels of magnesium (> 40 per cent).

magnesium (Table 4.8; Figure 4.7).

Table 5.2.7. District wise details of magnesium levels in Odisha (% of samples)
District Deficient Sufficient
Kendrapara 1 99
Jagatsinghpur 3 97
Bhadrak 4 96
Nuapada 4 96
Cuttack 8 92
Nayagarh 13 87
Puri 14 86
Dhenkanal 17 83
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Kalahandi 18 82
Jajpur 18 82
Boudh 21 79
Ganjam 21 79
Deogarh 21 79
Balangir 21 79
Angul 24 76
Sonepur 25 75
Khurda 27 73
Balasore 31 69
Rayagada 34 66
Sambalpur 35 65
Nabrangpur 37 63
Sundergargh 37 63
Bargarh 38 62
Jharsuguda 38 62
Malkangiri 40 60
Keonjhar 42 58
Koraput 46 54
Mayurbhanj 50 50
Kandhamal 54 46
Gajapati 76 24
Total 28 72
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Figure 5.2.7: Magnesium levels in soils of Odisha.
5.2.8 Sulphur

The district wise details of Sulphur levels in the state of Odisha is presented in Table 4.9; Figure
4.8. The soil analysis showed that the sufficiency level of Sulphur range from 13 to 75% with
average value of 49% across the state. Similarly, the deficiency level range for 25 to 87% with
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an average value of deficiency of 51% across the state. More than 70% of the soils in Sonepur,
Nuapada and Bargarh found to have sufficient levels of Suphur.
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Figure 5.2.8: District wise sulphur levels in Odisha (%).
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Table 5.2.8. District wise Sulphur content in Odisha (% samples)

District Deficient Sufficient Total
Sonepur 25 75 100
Nuapada 27 73 100
Bargarh 29 71 100
Angul 36 64 100
Kendrapara 36 64 100
Jharsuguda 37 63 100
Balasore 37 63 100
Ganjam 40 60 100
Cuttack 41 59 100
Dhenkanal 42 58 100
Deogarh 42 58 100
Balangir 44 56 100
Rayagada 44 56 100
Sambalpur 44 56 100
Sundergarh 45 55 100
Jajpur 47 53 100
Nayagarh 48 52 100
Bhadrak 49 51 100
Puri 50 50 100
Boudh 52 48 100
Kalahandi 54 46 100
Jagatsinghpur 58 42 100
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Malkangiri 59 41 100
Khurda 65 35 100
Mayurbhanj 66 34 100
Nabrangpur 70 30 100
Kandhamal 71 29 100
Keonjhar 71 29 100
Gajapati 82 18 100
Koraput 87 13 100
Total 51 49 100
5.2.9 Zinc

The data on zinc levels showed that deficiency of about 43% of the soils were deficient in zinc.
The zinc deficiency is very much prevalent in Balangir followed by Nuapada, Boudh, Sonepur
and Kalahandi (Table 4.10; Figure 4.9). In contrast, the soils in Cuttack followed by Dhenkanal,

Kendrapara and Jharsuguda found to have sufficient levels of zinc.

Table 5.2.9. District wise details of zinc in Odisha (% samples)
District Deficient Sufficient Total
Balangir 76 24 100
Nuapada 72 28 100
Boudh 66 34 100
Sonepur 64 36 100
Kalahandi 63 37 100
Angul 61 39 100
Nabrangpur 59 41 100
Keonjhar 55 45 100
Jagatsinghpur 55 45 100
Deogarh 55 45 100
Bargarh 53 47 100
Malkangiri 52 48 100
Koraput 49 51 100
Gajapti 42 58 100
Nayagarh 42 58 100
Balasore 41 59 100
Sambalpur 41 59 100
Kandhamal 41 59 100
Sundergarh 39 61 100
Mayurbhanj 39 61 100
Bhadrak 38 62 100
Ganjam 32 68 100
Puri 30 70 100
Rayagada 28 72 100
Khurda 25 75 100
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Jajpur 25 75 100
Jharsuguda 21 79 100
Kendrapara 19 81 100
Dhenkanal 19 81 100
Cuttack 18 82 100
Total 43 57 100
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Figure 5.2.9: Deficiency and sufficiency levels zinc in various districts in Odisha.
5.2.10 Boron

The district wise details of boron are presented in Table 4.11; Figure 4.10. The data reveals
that more than 80% of soils across the districts are deficient in boron. In case of Jharsuguda,
Nabrangapur, Sundergarh, Boudh, Gajapati, Sambalpur, Balangir, Malkangiri, Mayurbhanj,
Bargarh and Sonepur more than 90% of the soils are deficient in boron, while 43 and 64% soils
in Bhadrak and Kendrapara were found to have sufficient in boron content.

Table 5.2.10. District wise levels of boron in Odisha (% samples)
District Deficient Sufficient Total
Kendrapara 36 64 100
Bhadrak 57 43 100
Jagatsinghpur 63 37 100
Puri 63 37 100
Ganjam 64 36 100
Balasore 68 32 100
Dhenkanal 74 26 100
Deogarh 76 24 100
Jajpur 77 23 100
Rayagada 80 21 100
Angul 80 20 100
Nuapada 80 20 100
Nayagarh 81 19 100
Cuttack 83 17 100
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Khurda 83 17 100
Koraput 83 17 100
Kalahandi 87 13 100
Kandhamal 87 13 100
Keonjhar 90 10 100
Sonepur 90 10 100
Bargarh 90 10 100
Mayurbhanj 92 8 100
Malkangiri 92 8 100
Balangir 92 8 100
Sambalpur 92 8 100
Gajapati 93 7 100
Boudh 94 6 100
Sundergarh 95 5 100
Nabrangpur 95 5 100
Jharsuguda 98 2 100
Total 81 19 100
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Figure 5.2.10: District wise boron deficiency and sufficiency levels in Odisha (%).
5.2.11Iron

The district wise deficiency levels of iron are presented in Table 4.12; Figure 4.11. The data
revealed that the iron levels in the soils across the districts is sufficient with no deficiency in
seven districts viz. Jagatsinghpur, Koraput, Nabrangpur, Puri, Khurda, Kendrapara and
Jharsuguda.
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Figure 5.2.11: Ferrous deficiency levels in Odisha soils.
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Table 5.2.11. District wise details of ferrous in the Odisha (% samples)

District Deficient Sufficient Total
Boudh 8 92 100
Balangir 6 94 100
Balasore 5 95 100
Rayagada 4 96 100
Gajapti 4 96 100
Kalahandi 3 97 100
Angul 3 97 100
Sambalpur 2 98 100
Jajpur 2 98 100
Deogarh 2 98 100
Sonepur 2 98 100
Kandhamal 2 98 100
Nuapada 2 98 100
Bargarh 1 99 100
Sundergargh 1 99 100
Ganjam 1 99 100
Keonjhar 1 99 100
Malkangiri 1 99 100
Cuttack 1 99 100
Nayagarh 1 99 100
Dhenkanal 1 99 100
Mayurbhanj 1 99 100
Bhadrak 1 99 100
Jagatsinghpur 0 100 100
Koraput 0 100 100
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Nabrangpur 0 100 100
Puri 0 100 100
Jharsuguda 0 100 100
Kendrapara 0 100 100
Khurda 0 100 100
Total 2 98 100

5.2.12 Copper

The data on copper showed that the soils in Odisha are sufficient in copper content in all the
districts (Table 4.13; Figure 4.12). In case of Jharsuguda, Kendrapara, Ganjam, Jagatsinghpur,
Dhenkanal, Cuttack, Nayagarh, Bhadrak, Khurda 100% of samples showed no deficiency of

copper.
Table 5.2.12. District wise copper deficiency and sufficiency levels (% samples).
District Deficient Sufficient Total
Jharsuguda 0 100 100
Kendrapara 0 100 100
Ganjam 0 100 100
Jagatsinghpur 0 100 100
Dhenkanal 0 100 100
Cuttack 0 100 100
Nayagarh 0 100 100
Bhadrak 0 100 100
Khurda 0 100 100
Gajapti 1 99 100
Jajpur 1 99 100
Koraput 1 99 100
Deogarh 1 99 100
Nuapada 1 99 100
Mayurbhanj 1 99 100
Kalahandi 1 99 100
Nabrangpur 1 99 100
Sambalpur 1 99 100
Boudh 2 98 100
Sonepur 2 98 100
Malkangiri 3 97 100
Rayagada 3 97 100
Bargarh 3 97 100
Angul 3 97 100
Balasore 3 97 100
Keonjhar 3 97 100
Puri 4 96 100
Sundergargh 5 95 100
Balangir 5 95 100
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Kandhamal 6 94 100
Total 2 98 100
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Figure 5.2.12: Copper deficiency and sufficiency levels in Odisha.
5.2.13 Manganese

The details of manganese deficiency and sufficiency levels is presented in Table 4.14; Figure
4.13. The data showed that 97% of the soils across all districts are sufficient in manganese.
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Table 5.2.13. District wise manganese sufficiency and deficiency levels in Odisha (% samples).

District Deficient Sufficient Total
Kendrapara 0 100 100
Koraput 0 100 100
Kandhamal 0 100 100
Deogarh 1 99 100
Cuttack 1 99 100
Bhadrak 1 99 100
Jharsuguda 1 99 100
Sundergarh 1 99 100
Rayagada 1 99 100
Nayagarh 1 99 100
Mayurbhanj 2 98 100
Dhenkanal 2 98 100
Malkangiri 2 98 100
Jagatsinghpur 2 98 100
Gajapti 2 98 100
Keonjhar 2 98 100
Khurda 2 98 100
Bargarh 3 97 100
Jajpur 3 97 100
Sambalpur 3 97 100
Ganjam 3 97 100
Sonepur 4 96 100
Nabrangpur 5 95 100
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Kalahandi 5 95 100
Balasore 6 94 100
Boudh 6 94 100
Puri 7 93 100
Balangir 7 93 100
Nuapada 8 92 100
Angul 8 92 100
Total 3 97 100

5.2.14. Block-wise results

Block wise results indicate that 100% of soils across ten blocks in Mayurbhanj are acidic in
nature, while only 28% of soils in Khariar block in Nuapada district show acidic in nature. In
so far as soil alkalinity is concerned, highest percent of soils i.e. 44 % of the soils in Khariar
block in Nuapada are alkaline in nature. Majority of the soils across all the block in the state
shown tolerance EC except for Ganjam block in Ganjam district where 29% of soils have higher
levels of EC that are injurious to crop growth. Highest deficiency of organic carbon (95%) was
noticed in Krushnaprasad, Puri followed by Bolagarh in Khurda (95%), Bonapur, Khurda (91%)
and Rasuloour, Jajpur (87%). The deficiency of available P ranged from 6% in Laxmipur,
Koraput to 95% in Bolagarh, Khurda. Available calcium was found to be deficient in
Krushnaprasad, Puri (80%) followed by R. Udayagiri, Gajapati (66%), Baripada, Mayurbhanj
7(54%). The deficiency of magnesium ranged from 0% in Rajkanika and Rajanagar, Kendrapara
to 94% in Rayagada, Gajapati district. The sulphur deficiency ranged from 4% in Athgarh,
Cuttack to 97% in Dasmanpur, Koraput. Majority (>80%) of the blocks in Balangir found to be
deficient in zinc while Banki-Dampada block in Cuttack shown to have no deficiency. Majority
of soils in all the blocks (>80%) are found to be deficiency in boron while in Kendrapara,
Ganjam and Bhadrak are found to have lesser deficiency levels. Krushnaprasad block in Puri
district registered highest level of deficiency of manganese.

Please see Annexure 12.1-12.30 for block wise soil data.

5.3. State Consultations and Need-Based Fertilizer Recommendations

As a part of Odisha Bhoochetana project, a state level consultation program was organized
on 22 February 2019 at ICRISAT, Hyderabad with to harness and converge the best expertise
in the fields of soil science and agronomy from ICAR, OUAT and DoA in achieving precision
and efficiency in decision making in recommending soil test based nutrient management
systems. The experts include Dr. Antaryami Mishra and Dr. Rabindra Naik, Associate
Professors, Soil Science, OUAT, Bhubaneswar; Dr. Sanjay Kumar Ray, Head, Jorhat Centre,
ICAR-NBSSLUP; Dr. B. N. Ghosh, Principal Scientist, Kolkata Centre, ICAR-NBSSLUP; Shri
Sharada Prasanna Kar, Soil Chemist, STL, Govt. of Odisha, Bhubaneswar; Dr Girish Chander
and Dr Pushpajeet from ICRISAT. The consultations were facilitated by Dr. Pooran Gaur and
Dr. Sreenath Dixit and Dr P. Mishra. All the participants actively participated in the discussion
on improvement of soil health card leading to a format that was as need upon. The
consultation programme concluded with soil test-based nutrient recommendation and soil
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health management as such. The following are the recommendations/outcomes of the
consultation:

e Conducting of trial/demonstration to address the issue of soil acidity in the pilot sites
of the project

e Setting up crop demonstrations during kharif season in those farmer’s fields where
the soil samples have already been analyzed

e Analyze the amendments especially the Paper Mill Sludge (PMS) for heavy metal
prior to its application

e Recommendation on application of 25 per cent higher N, P and K over and above
RDF if the nutrient status is low and 25 per cent lesser if soil status is high

e Recommendation on reintroduction of PMS as an amendment to correct soil acidity
on a larger scale

e Recommendation on soil application of boron @ 1kg per ha every year

e Recommendation on application of sulphur @ 30 kg per ha (200 kg gypsum) for
cereals and 45 kg per ha for oilseeds in deficient soils

e Recommendation on application of 5 kg Zn/ha/year (25 kg ZnSQ4) in case of paddy
and 2.5 kg /ha/year for pulses and other cereals and 2 kg Zn/ha/year for oilseeds in
deficient soils

e Recommended the usage of biofertilizers like Azospirillum, Azatobacter, PSB,
Rhizobium

e Promoting the seed priming with 1 % zinc sulphate heptahydrate and 1 % KH2POa in
acidic soils

e Promoting application of well decomposed poultry manure @ 2.5 t/ha in furrows as
a substitute of lime in management of acid soil

e Incentivizing and promotion of large scale production of aerobic composting both on
individual and community basis

e Making mandatory the digital soil maps to be the reference point for soil fertility and
crop recommendations.

e Finalized the critical soil limits for Odisha soils

e Low cost PMS could be considered as second best options for management of acid
soils.

e Chemical liming materials could be considered particularly for the soils where the pH
is below <5.0 in alternate year with INM to reduce cost of liming materials.

e Recommendation that PMS dose of 50% of lime requirement (LR) is highly desirable
option in the state of Odisha.

5.4. Soil Health card distribution:

Soil health cards were prepared for all the collected 40265 samples in the local language i.e
Oria for the use by the farmers. The soil test cards were distributed on the occasion of World’s
Soil Health Day i.e. 5 December, 2019. On the occasion, the CDAQ’s of the respective districts
facilitated distribution of soil health by involving various dignitaries viz. Hon’ble Ministers,
districts collectors, people’s representative’s viz. Members of Parliament/Members of
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Legislative Assembly etc. The district wise distribution of soil health cards is presented in Table

5.4.

Table 5.4 District-wise distribution of soil health cards in Odisha

S. No. District Number of SHC
1| Angul 1020
2 | Balangir 1819
3 | Balasore 1550
4 | Bargarh 1550
5 | Bhadrak 910
6 | Boudh 370
7 | Cuttack 1820
8 | Deogarh 390
9 | Dhenkanal 1030

10 | Gajapati 939
11 | Ganjam 2810
13 | Jagatsingpur 1040
12 | Jajpur 1300
14 | Jharsuguda 650
15 | Kalahandi 1670
16 | Kandhamal 1554
17 | Kendrapara 1150
18 | Keonjhar 1540
19 | Khurda 1300
20 | Koraput 1769
21 | Malkangiri 937
22 | Mayurbhanj 3317
23 | Nabarangpur 1213
24 | Nayagarh 1040
25 | Nuapada 647
26 | Puri 1420
27 | Rayagada 1430
28 | Sambalpur 1170
29 | Sonepur 780
30 | Sundargarh 2130
Total 40265
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6. Benchmarking of Project Sites

Agriculture is the mainstay of Odisha is the key to the overall development of the state. It
has a total cultivable land area of 6.18 million ha (65% rainfed and 35% irrigated
supporting a population of 50 million) out of which 2.91 million ha (47%) is highland, 1.75
million ha (28%) midland and 1.51 million ha (25%) is lowland. According to the statistics
the land under agricultural use is nearly 36%, forest area by 16.45%, the area under non-
agricultural use by 12.18%, current fallows by 9.41% and remaining area by others classes.
Demographic profile of the respondents shows that the majority of funded farms are
located in the younger and mature phases of the life cycle. Nearly 8 percent of
respondents are illiterates and 37.3 percent of respondents are literates who have a
formal education (lower education) 10.4 percent have completed their education levels
more than 10™. The total number of families is differentiated into 40 percent male, 38
percent female, and children 22 percent. The adult male to female ratio is almost 1:1 and
the children's ratio is 1:1.25 per household indication that one or two children lived in the
family. The Worker Population Ratio (WPR) signifies that 50 percent of persons aged 15
years and above were employed in the State and 60 percent of the workforce was
constituted by the male population. The primary occupation of the majority of
respondents is agriculture and in 63 percent of districts the respondents reported that
their secondary occupation is farm-labor.

Operational holdings is highly skewed with more than 80 percent of those belonging to
small and marginal categories and 20 percent belongs to medium and large categories.
The share of area under two prominent seasons of Odisha indicates that kharif (rainy
season) is the major season for the farmers in the state where it occupies 97% of the total
cropped area of a farmer in year. The area under the rabi season is nearly 22% indicating
the dependency of farming on rains and other climatic factors. Odisha is primarily a food
grain-growing state, and 88 percent of the area in kharif is occupied by food grain crops.
Oilseeds and pulses are mainly grown in the rabi season. Paddy is a very prominent crop
(85%) of this season and occupies 85 percent of total sown area. Vegetables are third most
important crop during the kharif season occupying 2 percent of the cropped area. Cotton
is the next to ragi occupying nearly 1 percent of the cropped area in kharif.

The productivity levels of all major crops grown in the state below national statistics
indication the need for adopting best management practices. One of the main reasons for
low productivity can be attributed to low SRR and climatic vagaries. Other reason could
be low nitrogen application than the recommended dosage.

The average gross returns per hectare rice production is Rs 26500 per hectare with cost
of cultivation amounted to Rs. 13647 and price per quintal is Rs 1347/quintal. The average
benefit-to-cost ratio is around 1:2, which means farmer are getting 2 rupees for every
onerupee investment. As the cropping intensity is only 119% virtually minimal rabi area,
government to focus on rice-fallows. This not only improves the economic sustainability
of farmer but also adds to gross income to government.
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Please see Annual Progress Report 2018-19 for ‘Detailed Benchmarking of Project Sites

7. Digital Soil Mapping for Odisha
7.1.  Soil nutrient maps

Site-specific nutrient management based on the soil nutrient status is necessary for improving
crop productivity, optimizing the available resources, and reducing soil degradation. High-
resolution soil nutrient maps will be key information to decide the policy and planning related
to nutrient usage in agriculture. The analysis of 40,265 georeferenced soil samples from
across 30 districts were collected and analyzed in ICRISAT’s Charles Renard Analytical
Laboratory. Soil analysis data was used to develop soil prediction models and maps through
geostatistical modeling.

Digital Soil Mapping (DSM) or predictive soil mapping provides options to generate soil
property surfaces at fine resolution. There are three steps involved in the preparation of
digital soil maps: 1) collection of legacy soil data or field and laboratory measurement of soil
properties and development of the base maps from the available data including climatic
information, land cover, terrain and geological variables; 2) estimation of soil properties by
using quantitative relationship between point wise measured data and that of spatial maps
that were prepared in the step one; 3) estimated soil properties were further used to derive
more difficult-to-measure soil properties such as soil water storage, carbon density, and
phosphorus fixation!. Although the DSM products have some prediction uncertainties, but
they provide spatial information at much higher resolution and at lesser costs.

The methodology adopted in developing soil maps is given in Figure 7.1. The key variables
used to develop the model for Odisha soils were soil type, agro ecological zones, elevation,
precipitation, and temperature. The Digital Elevation Model (DEM) acquired from the Shuttle
Radar Topographic Mission (SRTM) with spatial resolution of 90 m around the study area was
downloaded for Odisha state. The global raster data of WorldClim Bioclimatic variables for
WorldClim version 2 was used to extract the bioclimatic variables with respect to point wise
data?. These bio-climatic variables were average for years 1970-2000. The Random Forest
model was used to develop predictive soil model and maps using Bhoochetana data. While
modelling, data partitioned into 75% points for calibration and 25% points for validation of
the model. Calibrated models were used to prepare soil nutrient maps.

! Sanchez et al. (2009). Digital Soil Map of the World. Science 325, 680.
2 Fick, S. E., and Hijmans, R. J. (2017). WorldClim 2: New 1-km spatial resolution climate surfaces for global land
areas. Int. J. Climatol 37, 4302-4315.
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Figure 7.1 Methodology adopted for developing the soil nutrient maps for Odisha state.



Three types of maps were prepared for better interpretation of results. They are 1) map on
soil parameter values at 250 x 250 m resolution (pixel level map), 2) map on soil parameter
values classified as per fertility indices (classified map) and 3) map on classified soil
parameters aggregated to block level. These three types of maps were prepared for pH,
electrical conductivity (dS/m), organic carbon (%), exchangeable potassium (mg/kg) and for
available nutrients viz. phosphorous (mg/kg), sulphur (mg/kg), boron (mg/kg) and zinc
(mg/kg). The pixel level and classified maps were also prepared for each district. The rules
used for classification are presented in Table 7.1.

Table 7.1. Ranges of soil parameter values for classification.

Parameter Value Class
range
<4.4 Extreme to Ultra acidic
4.5-5.5 Strong to very strong acidic
oH 5.6-6.5 Slight to moderately acidic
6.6-7.3 Neutral
7.4-8.4 Slight to moderate alkaline
>8.4 Strong to very strong alkaline
<0.8 Normal
Electrical conductivity 0.8-1.6 Critical to salt sensitive crops
(dS/m) 1.6-2.5 Critical to salt tolerant crops
>2.5 Injurious to crop
<0.5 Low
Organic carbon (%) 0.5-0.75 Medium
>0.75 High
Available phosphorous < Low -
(mg/ke) 5-10 I\/!edmm
>10 High
h bl . <50 Low
:E;cg/ig)gea e potassium 0-100 Medium
>100 High
. <10 Deficient
Available sulphur (mg/kg) 5210 Sufficient
) <0.58 Deficient
Available boron (mg/kg) =058 Sufficient
. . <0.75 Deficient
Available zinc (mg/kg) S20.75 Sufficient

Digital maps of soil fertility attributes: pH, electrical conductivity, organic carbon (OC),
available phosphorous (P), exchangeable potassium (K), available sulfur (S), available boron
(B), and available zinc (Zn) for Odisha state were prepared. The key finding from data analysis
was soils from the majority area (95%) of the state are acidic with pH values less than 6.5,
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thus required a strategic policy for acid soil management. Moreover soils from 50, 95, and
65% of state area are deficient in S, B, and Zn, respectively. This information is collated into a
form of soil fertility atlas for the state of Odisha® as well as an interactive geo-portal*
providing information on soil nutrient status and nutrient requirements (Figure 7.2). This
publication will be of great use to policymakers, administrators, block-level officials, extension
workers and farmers as a ready reckoner to devise and implement nutrient application
practices across various agricultural production systems at the block, district and state levels.
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Figure 7.2 Geo-portal developed for providing information on soil nutrient status and nutrient
requirement

7.2.  Online application for soil test-based fertilizer recommendation

The creation of soil nutrient maps has been a critical output of the Bhoochetana project in
Odisha. Data from the analysis of 40,265 soil samples collected across 30 districts was used
as a database to develop soil fertility indices. The database was used to develop crop-wise
fertilizer recommendations down to the village level and issue soil health cards to farmers.
Since the printed soil health cards have limited reach and also involve huge cost and effort, a
web-based application was envisaged to provide soil fertility information at village, block, or

3 Dixit S, Mishra PK, Muthukumar M, Reddy KM, Padhee AK and Mishra A (Eds.). 2020. Mapping the nutrient
status of Odisha’s soils. International Crops Research Institute for the Semi-Arid Tropics (ICRISAT) and
Department of Agriculture, Government of Odisha. 342 pp.
4 Mukund D Patil. 2020. Soil Maps Version 1.1 http://odmaps.s3.ap-south-1.amazonaws.com/map.html
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district levels in a seamless and cost-effective manner. The data sets from the project were
used to develop the web and mobile applications.

The application was developed using a combination of PHP, an open-source server-side
scripting language that can be embedded into an HTML document and MYSQL, an open-
source data management system. During development stage, open-source software WAMP
(version 2.2) was used as a testing environment on a local computer. WAMP is a bundle of
softwares including apache web server (version 2.2.21), PHP processor (version 5.3.8), and
MYSQL server (version 5.5.16). The existing web application is hosted on an ICRISAT server>.
Apart from the application for soil test-based fertilizer recommendations, this application also
includes the information on good agricultural practices that referred from the Karif and Rabi
Manual published by Department of Agriculture Government of Odisha (7.3). Similarly,
mobile applications were developed for android platform, which will be distributed through
the tablet devices.
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Figure 7.3. Web application for sharing the information on soil test-based fertilizer management
and good agricultural practices.

5 http://111.93.2.168/kgsodisha/
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8. Demonstrations of Improved Management Practices

As a part of the productivity enhancement demonstrations, a total of 9387 demonstrations
covering an area of 5190 acres were conducted across 30 districts during 2018-19 and 2019-
20 (Table 8.1). During kharif 2018, 1762 demonstrations covering an area of 1292 acres and
during rabi 2018-19, 2624 demonstrations covering 1350 acres were organized. Similarly,
during kharif 2020, 1920 demonstrations covering an area of 1006 acres and during rabi 2019-
20, 3081 demonstrations covering an area of 1542 acres were organized. The majority of the
demonstrations focused on evaluation of application of deficient micronutrients and
improved crop cultivars. The important crops for demonstrations during kharif season
includeded paddy, finger millet, maize and groundnut, while chickpea, blackgram, greengram,
groundnut and mustard during rabi season.
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8.1. Demonstrations of soil test-based micronutrient application

Kharif season crops

During kharif seasons, demonstrations were conducted with major crops like paddy, maize,
pigeonpea, groundnut and finger millets. The applications of deficient micronutrients viz.
boron (B) and zinc (Zn) recorded a productivity benefit between 10%-66% (Figures 8.1.1 to
8.1.5).
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Figure 8.1.1. Response of finger millet to nutrient
management in kharif
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Figure 8.1.5. Yield response in pigeon pea to improved
nutrient management in kharif
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Plate 8.1.1. Crop demonstration with igeonpea crop in Nuapada district.

Rabi season crops

During the rabi seasons, the demonstrations were conducted with major crops like paddy, blackgram,
greengram, chickpea, maize and mustard. The applications of deficient micronutrients viz. boron (B)
and zinc (Zn) recorded a productivity benefit between 7%-50% (Figures 8.1.6 to 8.1.11).
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Figure 8.1.6. Response of black gram to micronutrients
in rabi
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Figure 8.1.8. Response of chickpea to micronutrient
application in rabi
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Figure 8.1.9. Response of maize to micronutrient
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Figure 8.1.10. Response of mustard to micronutrient
application in rabi
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Figure 8.1.11. Response of paddy to micronutrients in rabi
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8.2. Demonstrations of improved cultivars

Kharif season crops

During the kharif seasons, the improved varieties of important crops like pady, finger millet,
groundnut and maize were evaluated. The results showed a significant yield benefit with
improved varieties over the prevailing local ones (Figures 8.2.1 to 8.2.4). In case of finger
millet, the per cent increase in yield was 34%-39% with cultivars like GPU 28, GPU 48 and MR
1. In groundnut Devi cultivar, the yield benefit over the local variety was 40%. Similarly, in
maze, the % yield increase was 20%-68% with HT 5402, VNR 4343 and Adventapac 751 Elite
cultivars. In case of maize cultivars, the yield advantage varied between 32% with Ranidhan
and 9% with CR 1018.

Figure 8.2.1. Performance of improved finger millet
cultivars in kharif
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Figure 8.2.2. Performance of Devi variety of groundnut
in kharif season
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Figure 8.2.3. Performance of improved maize cultivars in
kharif season
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Plate 8.2.1 Crop demonstration with maize crop in Kalahandi district.
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Figure 8.2.4. Performance of improved paddy cultivars
in kharif season
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Rabi season crops

During the rabi seasons, the improved varieties of important crops like pady, blackgram,
greengram, chickpea, groundnut and mustard were evaluated. The results showed a
significant yield benefit with improved varieties over the prevailing local ones (Figures 8.2.5
to 8.2.10). There was a yield benefit of around 35% with blackgram cultivar PU 31; 13%-39%
with greengram cultivars like IPM 2-14, IPM 2-3; 10%-36% with chickpea cultivars like JAKI
9218, JG 11, JG 14 and NBeG 3; 27% with groundnut cultivar Devi; 26% to 37% with mustard
cultivars like Anuradha, DRMR 1153-12, DRMR 150-35; and 17% to 28% with paddy cultivars
like Lalat, Parijat and MTU 1001.

Figure 8.2.5. Performance of black gram cultivar PU 31
in rabi season
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Figure 8.2.6. Performance of green gram cultivars in rabi
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Figure 8.2.7. Performance of chickpea cultivars in rabi
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Figure 8.2.8. Performance of Devi variety of
groundnut in rabi
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Figure 8.2.10. Performance of improved cutlivars of

paddy in rabi
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9. Upgradation of soil laboratories

In commensurate with the project document IDC, ICRISAT has committed establishement of two
referral laboratories at Bhuhaneswar and Sambalpur with the state-of-the-art facilities. In this
regard, the renovation of buildings, furniture, air-conditioning of the lab, electric fitting, water
and drainage pipeline works have been completed. The shipment of MPAES and other
equipment’s mentioned in the final list has been completed. The committed high end
equipments viz., MPAES, UV spectrophotometer, glass-ware and chemicals to support
analysis of 10,000 samples for 14 parameters at each site have been successfully deployed
and installed at both the referral labs with due acknowledgement from ADAs of respective
referral laboratories. CRAL team conducted the dry run of referral laboratory equipments at
both the sites and now the labs are functional to analyse the soil, plant and water samples
with high precision. Hands-on trainings to handle instruments by staff at respective
laboratories are again provided by CRAL ICRISAT team during 5-8 April 2021.

The referral laboratory at Bhubaneshwar was inaugurated in person by Dr Arun Kumar Sahu,
Hon’ble Minister of Agriculture & Farmers empowerment, Fisheries and Animal Resources
Development & Higher Ecucation and Dr Muthu Kumar, DoA in the presence of government
high ups of Odisha on 5 Dec 2020. While referral laboratory at Sambalpur was inaugurated
virtually by the minister Dr Sahoo (Plate 9.1).

Please see Annexure-12.31 for details of chemicals and other lab items sent to each of the
laboratory at Bhubaneshwar and Sambalpur

Please Annexure-12.32 & 12.33 for details of all equipments installed/sent till date at
Bhubaneshwar and Sambalpur sites
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Plate 9.1. Inaugural of 2 referral laboratories in Odisha on 05 Dec 2020.

10.Capacity development
10.1. Capacity development of Odisha laboratory staff at ICRISAT

As part of this process, five-day training cum exposure program was organized during 27 to
31 August 2018 at CRAL laboratory, ICRISAT for six participants from Soil Testing Laboratories
(Bhubaneswar and Sambalpur) along with two professors from OUAT (Table 10.1),
Bhubaneshwar with the following insights-
» Hands on training for sophisticated equipments viz ., MPAES
» Standard soil analysis procedures

» Safety guidelines
» Service engineers from Agilent Technologies guided the participants in maintenance,
service and floor plans
» Distributed soil laboratory manual for better understanding of SOP’s used in analysis

Table 10.1. Participants of the training program for referral laboratory staff

Sr Participant Designation Location

no

1 | Dr. Antaryami Mishra Professor (Soil Science) College of Agriculture, OUAT, Bhubaneshwar

2 | Dr.R.K. Nayak Associate Professor (Soil College of Agriculture, OUAT, Bhubaneshwar

Science)

3 | Mr. Babajee Charan Soil Chemist, STL Sambalpur Director of Agriculture & Food Production,
Sethy Odisha.

4 | Ms. Mamatarani AAO, STL Sambalpur Director of Agriculture & Food Production,
Tripathy Odisha.
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Ms. Laxmi Dei AAO, STL Sambalpur Director of Agriculture & Food Production,
Odisha.

Ms. Sharada Soil Chemist, STL Director of Agriculture & Food Production,

Prasanna Kar Bhubaneshwar Odisha.

Mr. Sarat Kumar Das | AAO, STL Bhubaneshwar Director of Agriculture & Food Production,
Odisha.

Ms. Geetarani Nanda | AAO, STL Bhubaneshwar Director of Agriculture & Food Production,
Odisha.

_ =
Plate 10.1: (L) Hands-on training in handling laboratory equipment and (R) participants receive
certificates following the training to upgrade laboratories in Odisha.

10.2. Capacity development of senior DoA Officials at ICRISAT

The Capacity Building program was conducted for 60 senior officials (2 from each district)
across 30 districts at ICRISAT campus in Hyderabad. It was conducted in 2 batches. The first
batch comprised of soil science officials who participatedduring 8-10 July 2019 at ICRISAT
center. The 2nd batch of officials from Odisha participated in the program during 15-17 July,
2019. The following were the objectives of the programme:

e Train officials from the districts of Odisha as MTs in science led scaling up of the Odisha
Bhoochetna project and make them aware in the major themes of the project

e Empower the MTs in the principles and methods of training

e Practice designing and delivery of training programs
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Plate 10.2.1: Pictures of DoA officials train)'ngs atICRISAVT

Since the 1st batch participants were all the officials from soil testing laboratories, the
curriculum focused on soil health management and plant nutrient management. The program
for the 2nd batch covered the areas of cropping systems management, integrated pest and
disease management apart from the main area of soil health and nutrient management. The
program started with an overview of the Bhoochetna Project by Dr. Girish Chander, State
Coordinator from IDC. The program was designed to focus on Odisha Bhoochetna rather than
general production initiatives as the main component and create an awareness among the
participants of the project objectives which should facilitate the scaling up the project which
is a challenge to all stakeholders.

Apart from training attending the sessions in the conference hall, the participants were taken
around the ICRISAT fields where they visited various facilities and units viz. the Heritage
Watersheds, Aerobic Composting area, techniques of transplanting pigeon pea and waste
water utilization and demonstration unit.

The Training Pedagogy session had group exercises where participants were asked to design
the program in detail for taking this program to the district level. The groups did a very good
job and the inputs given were very helpful when the participants sat down and designed the
actual program for rolling out the CB programmes at district level.

Delegates of the 1st batch comprising the Soil Chemists also deliberated on the proforma to
capture the status report of soil testing laboratories in the districts, which all agreed to submit
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soon. This information will facilitate in identifying the critical constraints in each and every
laboratory, and take appropriate decisions at policy-makers level for infrastructure
development and operation for precise analysis of large number of samples in the state.

A manual was developed in a modular form so that any tailor-made program can be organized
depending on the need of stakeholders. The contents have been developed by ICRISAT
scientists who has also developed tools for presentations for a program. It has a section on
“Adult Learning Principles” (Andragogy) for equipping trainers for an appropriate training
methodology - often ignored or little understood. Following are the major themes of the
program:
e C(Climate and weather, climate change impacts, adaptation and mitigation strategies
e Soil fertility and soil health, Integrated nutrient management
e Fertilizer calculation, fertilizer application, fertigation
e Cropping system diversification
e Crop care, gap filling, weed management
e Integrated pest and disease management (IPDM), pest surveillance, concept of ETL
e Field practical on Soil, sampling, farm machinery, RWH structures, dual purpose rain
gauge, calibration of sprayers
e Methodologies of training, participatory training, developing training tools,
protocols for conducting and designing training programs- group exercise, case
studies, Andragogy

A hard copy of the manual was given to all participants. All the presentations were also given
to participants in digital format loaded in a pen drive.

As a standard practice of any customized training program, it is an important exercise to
evaluate the extent of knowledge the participants may had before the program and the
knowledge gained after the course. This was done through a pre and post course evaluation.
Unfortunately, due to late arrival of several participants, the session plan had to change and
the pre-course evaluation for the first batch could not be held. The salient findings are:

e Average percentage marks of the first batch was 61%

e Range varied from 45 % to 85 %

e 2nd batch showed an average of 59% at the pre-training evaluation and showed
69% at the post- training evaluation a gain of ten percentile

e Highest gain was recorded from 64 % to 94 %

e Grouprange—47 %to94 %

e Maximum gain showed from 36 % to 72 %

This program served as the precursor of the larger program which followed to cover all the
30 districts of Odisha

10.3. Capacity development of DoA officials in the districts
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Consequent upon organizing Master Traininer’s Training programmes during July, 2019 and
as envisaged in the project document, IDC, ICRISAT took the mamooth task of conducting
capacity building to DoA staff including VLW’s at district level beginning from the 2" week of
September, 2019 onwards to create large scale awareness on science led scaling up of the
Odisha Bhoochetna project among the officials across the districts. Based on the feedback
received during MT training programme, the training manual was simplified and the
PowerPoint presentations were revised in order to make the sessions more interesting and
interactive in nature. The concerned District Coordinators laised with the the Deputy Director
of Agriculture and MT of the respective districts with regard to planning, ensuring the
attendance of the officials and logistics. Separate sessions were organized for officers and
VAW on different dates and whereever there is meagre strength of the officials in the districts,
the sessions were combined. A total of 2576 officials have been trained across 30 districts
during September-December, 2019. The district wise participation of officials and the dates
of the CB programmes is given in Table 10.3.1.

Figure 10.3.1: Pictures of DoA officialstrainings at district level in Odisha

Table 10.3.1. Details of capacity building programmes organized for DoA officers

District Dates Number of officers
Angul 25-26. Sept. 2019 75
Balasore 24-25 Sept. 2019 90
Bargarh 30-31 Oct. 2019 63
Bhadrak 12 Sept. 2019 80
Bholangir 12-13 Sept. 2019 79
Boudh 18 Sept. 2019 66
Cuttack 24-25 Sept. 2019 97
Deogarh 13th Sept 2019 45
Dhenkanal 18-19 Sept. 2019 93
Gajapati 17-18 Sept. 2019 38
Ganjam 15-16 Nov. 2019 98
Jagatsinghpur 26-27 Sept. 2019 91
Jajpur 13 Sept. 2019 78
Jharsuguda 14 Nov. 2019 54
Kalahandi 20-21 Sept. 2019 63
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Kandhamal 5-6 Nov. 2019 83
Kendrapara 24-25 Sept. 2019 87
Kendujhar 18-19 Nov. 2019 98
Khorda 23-24 Oct. 2019 100
Koraput 13 Nov. 2019 95
Malkanagiri 30 Oct. 2019 77
Mayurbhanj 26-27 Sept. 2019 101
Nabarangpur 23-24 and 25 Sept. 2019 94
Nayagarh 7-8 Nov. 2019 63
Nuapada 16-17 Sept. 2019 80
Puri 11-13 Sept. 2019 95
Rayagada 17-18 Sept. 2019 79
Sambalpur 27-28 Oct. 2019 80
Sonepur 12-13 Sept. 2019 105
Sundargarh 20 Oct. 2019 229

Total 2576

10.4.Capacity development of farmers in pilot sites

There is no better way to integrate capacity building with agricultural development other than
equipping farmers with the skills to adopt best agricultural practices. As part of the
Bhoochetana project, 615 capacity building courses were conducted during April-March
2019-20in all the 30 districts (Table 8) covering 16115 farmers (11338 men and 4777 women).
The courses varied from training in soil fertility assessment, fertilizer and micronutrient
application, using of improved tolls and equipment, crop management and management of
pests and diseases. Scientists provided handholding support to line department staff (Table
10.4.1).

Table 10.4.1. Details of capacity building of farmers

No. of participants
Year No. of programmes
Male Female Total
2018-19 321 8944 4324 13268
2019-20 615 11338 4777 16115
Total 936 20282 9101 29383

11. Publications
11.1. Odisha soil atlas

The soil analysis results of all 40265 soil samples from Odisha are compiled and published as
Soil atlas entitled, ‘Mapping the Nutrient Status of Odisha’s Soils’, as a guide for extension
functionaries in the state. The soil atlas was released officially by Dr Arun Kumar Sahu, Hon’ble
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Minister of Agriculture & Farmers empowerment, Fisheries and Animal Resources
Development & Higher Ecucation and Dr Muthu Kumar, DoA in the presence of government
high ups of Odisha on 5 December 2020 (Plate 11.1.1).

Soil Atlas comprises of 6 chapters as under;

Bhoochetana: Reviving Soils for Agriculture

Soil Sampling and Analysis

Developing Soil Test-based Fertilizer Recommendations

Management of Acidic Soils

Developing Soil Nutrient Maps of Odisha using Digital Soil Mapping Techniques

o Uk wnNR

Online Application for Soil Test-based Fertilizer Recommendation
Soil Atlas can be accessed at;

http://idc.icrisat.org/idc/wp-
content/uploads/2020/12/0disha%20S0il%20Atlas%20dated%202.12.2020.pdf

Plate 11.1.1. Release of Odisha Soil Atlas by Dr Arun Kumar Sahu, Hon’ble Minister of
Agriculture & Farmers empowerment, Fisheries and Animal Resources Development &
Higher Ecucation on 05 December 2020.

11.2. ICRISAT Happenings Newsletter story

For wider dissemination of the findings of 2 years of Bhoochetana work, the Odisha
Bhoochetana project story was published in ICRISAT Happenings Newsletter (23 July 2020).
The article is called Soil health key priority for better livelihoods of Odisha farmers and can
be accessed at https:.//www.icrisat.org/soil-health-key-priority-for-better-livelihoods-of-
odisha-farmers/ (Plate 11.2.1).
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Nalva! resoes mansgement

Soil health key priority for better livelihoods of

Odisha farmers

rwler an extemsive sol health mapping progrem in

Odlisha yiete, Indls, over 40,200 soll samples from
farmars’ flaids scross 309 blocks In 30 districts ware
collacted and anshowd, and racormmand stfons mada in
response to the mikromutriert defidencles In the soll.
Alsa, best manegement prectices for Increasing crop
productivity were shared Wa 8,000 demoratrations, and
twa soll testing laborwtories ware upgraded into refarmal
bborteres for tha entire state. Based on the laamings
from the pllats Tn the stabe, It &5 estimated that If
improved nutrient management i scaled out ineven
50% of the culthartnd areas, the state’s ngricuitural
productivity will Increase by at |axst 10%.

All this wes done under the praject Bhoochetane —a
multh-sinimholder project with mors than 20 ol NGO
partnars, tha Odizha Univarsity of Agriculturs snd
Tachnalogy |DUAT), tha state’s Dapartmant of
Agrkulture, and KCRSAT, It has @ mandate of improving
aop productivity und rurd Ivellhoods through scentific
nartural resoUrDe Managament.

$Soll mapping and kdentification of nutriamt
daficlantie

The soll health mapping Inftistive revealed widespread
defidencles of miconutrients snd sacondary nutrients;
abaurt $0% finids ware defidant In boron, 42% In zinc,
51% In sulphur, 28% In magnasium and 33% In zarbon
(Fegure 1} Therefore, necommendations were developed
to Include defident micronutrients and secondary
nutrianty, and cptimlze meconutriants. This

CROP CUTTING &

% FIELD DAY

li-

LTI

CumdC Baviow Nbeles Ohles Bessis W Sew

Figeme 1. So fertiy stotue of formers’ flalde.

information was shared with agriculture officTals, who In
tumn, shared it with farmars through Soll Haalth Cards.

Moreover, tooks such es online GBS maps along with
block-level inputs and relevant miculriions, and tablets
loaded with anakysds and commandatians wars
MMMkmhdpMRﬂhM

Ferm demonstrations of best practioss

Addidonally, mear 8,000 damonstrations wera camisd
aut in 30 plot dtax [asch site comprising 500-1000 ha In
sach district) to highlight that tha adoption of need-
based ihput management or Improved varieties can help
Increase crop productivity by 20-50%, resuldng in higher
proftts for smalholkder farmars (Figure 2] In the process,
mara than 25,000 farmers wane augit how to
implement the code of fertllizers,

Darral openant of rafurval labs

The Odisha state government reviewed the strtis of the
soll testing [sbaratorias (n the state and collsborated

Plate 11.2.1. Snapshot of Odisha Bhoochetana project outcome story published in ICRISAT
Happenings Newsletter (23 July 2020).

56



LS

O O O OO0 o0 o0 oo oo

Ui

€6
L6
68
08
89
8L
144
8L
68
v6
L8

- 4 O NO - MmO -0 O
- O O O N OO OO O

=]
O
(]
(e
o

[43
€9
09
89
144
1S

147
89
69
9¢

uz

68
L6
6
6
18
6
8v
S8
8L
€6
16

6¢€
€9
1474
59
0c¢
0S
LT
1S
69
1517
91

3N

wLnYap %

N = N ANO N AN = N O

©
o

L
[43
LY
LE
6T
8§

LE
0§
19
[47

0c¢
9¢
8¢
LE
LT

€1
8¢
[44
T¢

20

00T
00T
00T
00T
00T
00T
00T
00T
00T
00T
00T

SuoIHpuod
D3 |ewJou Japun sp|aYy %

0 0 00T
0 € L6
0 0 00T
0 z 86
0 z 86
0 T 66
9 e 09
T € L6
0 0 00T
0 T 66
0 z 86
suieyly  [ennaN  d1pRY
SuoIMpuOod

Hd snolien 1apun spjaly %

00T
09

0cc
00T
00T
0svy
00T
68T
00T
0T¢
ort

s9jdwes
Jo ON

aJodAor
ndiueweseq
ewwngliog
epn3ijwas
13uenied
Jndepuepn
Jndiwxe?
1ndejwe
eJnpuny|
pedioy
indesoy 1ndeuoy

AnjeL/ydolg Psia

3213s1p Indelo) 410} SUOIHPUOI [0S PUE SJUILIINU 0101w pue Jofew Jo eyep Aduaidlap [9A3] )I0|g "T°ZT 4NXauuy

‘'sainxauuy ‘gT



89

LT
€C
9T

U

O O «= N~ N

O S

N AN MO A A< O -

[}
('S

N IS NN 0 O v ©

LE
Ly
L
9L
8
9§
SS
[4°]

uz

€¢
69
143
€€
144
€7
8¢
14

BYIP %

€¢
9¢
S¢
13
142
6
144
1T

3
[l

i
J o0 o <

o n o o

]
o

™M 1N N (@]
N O A O N =N e

LE
09
59
67
14
6¢€
[44
14

144
€€
LT
143
€€
6€
LE
[47

J0

00T
00T
00T
00T
00T
00T
00T
00T

suonipuod
D3 [ewou J3pun sp|al} %

T¢C

aulle|y

€€
9
ST
S
[44
(013
1€
6¢

|eJanaN

suonipuod

59
€6
08
€6
09
144
Ly
1S

a1poy

Hd snouen Japun spjayy %

00T
0ST
0aT
04T
00T
06
0¢eT
04T

so|dwes
30 'ON

Jeyojel
eleye||ed
Jedeuloysny
Byluey
pedipuayyd
|edieueg
Allewyly
|[nSuy

AnjeL/xoolg

|[nSuy

1
ulsia

1913S1p |NSUy J0J SUOIIPUOD [10S PUE SIUBLIINU 0Id1W pue Jofew Jo ejep Aoualyap [2A3)] )20|g Z°ZT dJnXauuy



69

U

nJ

94

[4°]
S9
€6

69 L& (€
05 €€ €T
19 0L 6¢

uz s 3w

Ww3dYIP %

4"

e)

9T ¢€¥
[4REE)
€€ (8

S¢€
8¢
€¢

20

00T
00T
00T

SUOIHPUOD JJ [BWIOU JBPUN SP|YY %

[ulleyy

SUoOIMpUOd Hd SnOLIBA J2pUN SP|3YY %

8T
4

|eJanaN

06 00T luequa|IL
18 002 leweay
86 06 a105leg

dpY
SIAUES e 1ol

JoON

yJedoaq

pIsia

11SIp YyJeS0aQ J0j SUOIIPUOD [10S PUE SIUSLIINU 0Id1W pue Jofew Jo elep Aoualyap [2A3)] )o0|g *€°ZT SJnXauuy



09

n o o o o

i

U

O O O+ OO0 o o

>
o

6L
96
6L
0§
18
6€
SL
S€

O o N +H O O o o

()}
[
2]

0§
16
ov
€¢
89
LS
0L
€S

uz

9§
68
89
6t
59
Ly
8¢
65

N O < A <F NN

S w

WBYIP %

| O MN~NMmMO m:n O O

©
o

6¢€
&V
€¢

(013
T¢
6V
ST

ST
S€
ST
61
[47
S9
€€
6¢

€€
8v
0§
(013
15174
€9
€S
4%

J0

00T
00T
00T

L6
00T

66
00T
00T

suonIpuod J3
|ewJou Japun sp|al} %

66
76
96
66
6
6
66
66

- O 4 O O O o o
— = N0 - T O N

auley|y [eJINBN  DIpIDY

suonipuod
Hd snouen Japun spjayy %

00¢
08
08
00T
0ST
0ST
08
00¢

s9|
dwes
JOON

[oMIL
Jndyleuny3ey
uoednepN
eSuelny|
Jndy8uisieSer
ewese.]
Ipulg
epniljeg

AnjeL/yoolg

Jndy3uisieder

wIsia

11sIp IndysuisieSer 104 SUOIIPUOI [I0S PUE SIUBLIANU 0JJW pue Jofew Jo elep Aduaidyap [9A9] 0| *°Z T 4NXauuy



19

O O O O O o o o o

U

O O O O O o o o o

nJ

O O O O O o o o o

()}
(T8

61

1€
08

1S
S8
06
ST

€1
(0]
114

9¢
69

8¢

uz

91
144
09
L9
8¢
14
1L
S¢
61

S

o OO0 O + O < O O O

o0
=

Ww3dYIP %

O N O O O m O O O

€)

A

[43
1S
€9
14
LY
¥S

9L

€¢
8T
LE
0T
8T
LS
€€
79

J20

00T
86
00T
00T
96
86
00T
00T
00T

suonIpuod J3
|ewJou Japun sp|al} %

00T
66
66
66
00T
16
6
66
00T

O O N O O O O o
— 00 ~N O —H « «d O

o
o

auleyy jesanaN | a1py

suonipuod
Hd snouen Japun spjay %

06
0c¢e
00T
00T
00¢
00T
00T
ot
00T

s9|dwes
JOON

eylueyley
JeSeueley
punwened
1eydeysJie|n
dejeyeye|n
epedespua)|
JndpeJeg
ysiqetsqg
ny

bl
njeL/yoolg

ejedelpuayl

puIsia

uIsip m;mn_m.hﬁ:wv_ 40} SUOI}IPUOI |I0S pue sjualilnu oLiw pue Jofew jo ejep >ucw_u_+wv |9A3] }20|g°G°¢T =241NXauuy



9

O -1 © OO O O N O n m

c
=

O 1 1 O O O O O O O

=]
o

O O O O O o o o o o

()]
(TS

€8
6L
L9
8v
66
8
€6
S6
0L
L6

13
T¢
11
6¢
0T
144
€1
Ly
€€
S¢

uz

89
€9
Sy
S€
S6
[4%
€9
88
LS
9

S

144
ov
SS
144
1%
9¢
81
ST
0T
14

SN

UBYIP %

S¢
ST
0T

61
€e
€T

e)

€S
€S
15474
8¢
11

14
€8
S¢
143

12
1L
19
€9
S6
€€
65
11
14
91

89
99
59
[43
S6
14
144
16
SE
69

J0

00T
00T
00T
00T
00T
00T
00T
00T
00T
00T

SuoIHpuod
D3 |ewJou J3pun sp|aYy %

ou

0 91

S i

0 4

14 8

0 T

T ot

14 €

0 4

T €

4 L

1e|v |esinaN
SuoNIpuod

v8
18
86
88
66
68
€6
86
L6
16
dpy

Hd snolieA Japun sp|ay %

0ST
00T
00T
0€T
00¢
00T
0ST
0ST
0ct
00T
S
a|dwes
30 ON

18ue

epanyy

luer

eNIYD
yJedejog
Jemsaueqgnyg
elun3dag
Jndeueg
euledijeg
ejueljeg

jnjel/x20|g

panyyy

}
ausia

JolI3SIP epany)| 10} sUOIlIpuOod |I0S pue sjualiinu o.diw pue Jofew jo ejep >ur_w_u_“_.wﬁ |9A3] }20|g9 *9°¢T 2JnNXauuy



€9

- O O <1 O MmO O O O o o

c
=

< - < O A N N A < in N

=]
o

O O N U +d O o < N MmO

[}
('S

08

78
06

76
16
06
56
89
98
1£3]
68
88

€9

144
S€

[49)
LE
143
9§
4%
147
9¢
€¢
9¢

uz

1ZA

99
9

€6
69
99
€L
1]
59
08
08
6L

S

8¢

SS
19

€€
114
69
89
€€
14
89
vL
89

SN

WBYIP %

LT
4"
LT

L)

€7

(013

ST
ST

ST

LS

8¢
vS

89
ov
€9
61
LE
Ly
(013
a9
12

S¢

13
9¢

14
79
ov
T8
T¢
v
9¢
[43
143

J20

00T

00T
00T

00T
00T
00T
00T
00T
00T
00T
00T
00T

suonIpuod 33

|ewJou Japun sp|al} %

— O

- O O O O O «

0
[uleyy

N O un N~

—
J N NN

n o

4
[eJinaN
SuoIMpuod

L6

S6
€6

56
S8
86
86
86
68
L6
v6
86
dIpY

Hd snouien Japun spial} %

66T

00T
67T

0ST
90T
01T
0ST
00T
0ST
00T
00T
ot

s9|dwes
JOON

elguuiyd
pedexeyd
epn3ijjeg
ypueqipnwng
leqediL
enjley
lueqnyd
yJedeyoy
epediinfeyy
uoedenN )
uiseAepn'o
Ipeq3ulieq

AnjeL/ydolg

[eweypuey

wIIsIa

1OL3ISIP [eWeypUER)Y 10} SUOIIPUOD [10S PUB SIUBLIINU 0Jd1W pue Jofew Jo ejep Aduayap [2A3] )o0|g */°ZT dJnXauuy



¥9

O =« &N O NN « = ™M

c
=

O <4 O O O +H O o

=}
(]

O m O O < ©O o o

()]
(T8

88
€L
SL
SL
6
68
€L
06

€¢
144
S€
v
133
1S
€9
65

uz

19
St
ov
[4%
4]
€S
ov
€9

S

SN

Ww3YIP %

N O N O n O O

-l
-l

[y}
o

LS
81
81
€¢
81
0T
ST
13

LE
144
ov
13
8§
0s
[43
89

LL
€S
144
LS
SS
€c
917
99

J0

00T
00T
00T
00T
00T
00T
(0[0)
00T

suonipuod
D3 [ewJou J3pun sp|al} %

0T

0T

6

€
auljey|y

ST
8T
[43
€¢C
L
LT
6¢C
S
|esananN
SuonIpuod

6L
L
9
99
€6
9L
€9
6
dphy

Hd snouien Japun spialy %

0sT
0sT
ozt
00T
oct
00T
00¢
00T
s
9|dwes
JOON

induey
uoe3epQ
uoegenN
yJedehen
pedepueyy
ejuen
e||jedeseq
Jndeyg

b
njer/yoo|g

y
JledeAeN

puIsia

1U3sIp yJeSeAep Joj SUOIIPUOD [I0S PUB SIUBLIANU 0IDIW pue Jofew Jo elep Aduayap [9A9] 0| " ZT dJnNXauuy



59

0 OO0 | € |TT |8 | S ¢ | T [ LT| TIT 0ot 14 99 8¢ 08T [nweny |

ITT | 0| €| 0L |¥8|0E| ST | S |OT|V9| 9¢ 0ot S¢ LT 1514 00T ejeN

4 €| T |68 |T9|S85| L | 9 | VT |89 99 0ot 0T 0¢ 09 0S¢ Jndwey’ i\

T O T | TL |8 |€9|¢C | T |CT|€9| LS 0ot 9 [44 [44 ()74 ysesifueq

14 OO0 |98 |€9 |9 | L T |9 |¥8| €V 0ot 9 €¢ TL 0L BJESYO0)|

9T [ T | T | T6 9L |05 | LT | T ¢ | 18] ¢9 00T [43 €¢ 144 06 eguisa))

8 0| ¢ | S6 |L8]|89| € 0 |Lc |08 €L 00T LT (017 1374 09 epunwiejey

0 Ol O0|O0OT |9C|¢8| O 0 | 8C|8L| 8¢ 00T 0 (0] 06 0s indwejey

€ O | T |ve |Te|Ev| T€ | T | L |€8]| 6S 0ot € ST 8 0sT yseseuny

0 0|9 |vL |8 |85 8T | €| 9 |v| 9€ 00T S 144 TL 08 euiedier

0 T (OT| 08 |0L|¢CE| 8 | S| L |SV| 9¢ 00T 0T (015 09 00T epunwe|os

0 O|C | €8 |6S|EV | ¥ 0 | LT | ¥9 | 9C 00T 0T (44 89 00T yseswJeyq

S V| L | T8 |LL|VPS| CT | €| C |85 €9 0ot [44 123 87 00¢ eujediuemeyg | Ipueyeley
um [nd | a4 | g |uz| s |Sn|ed| x| d] 00 suoRIpuod SUlRAIV | IBANSN | 1PV

53 |ewJou Japun spjaly % SuoI}PUO) sajdwes AnjeL/soolg »uasia
UadIp % Hd snoweA Japun spjaiy % Jo ON

1UISIP IpuBYE|e) 10§ SUOIHIPUOD [I0S PUE SIUSLIINU 0JdjW pue Jofew jo ejep Aduapyap 93] )o0ig "6 ZT d|qel




99

N O o oo onNno Y o oo

c
=

N O O OO O w1 «# O O O

ny

- O O O O O O o +d o o

()}
L

96
S6
0T
66
06
76
0T

0T
L6
€6
66
€8

65
114
0¢
98
Sv
8¢
144

SL
89
€9
TL
59

uz

8 99
89  6C
0 0

¥8 8§
85 8¢
99  T¥
6L 1T
09 o0

9, 0§
9. 9t
8 S€
sz
s 3w

W3YIP %

61

1T

e)

€¢
0T
(013
(013
€¢
S¢
€¢

(013
81
[44
T€

13
€9
0L
SL
ev
SS
LS

09
99
69
08
L9

8§
[43

4]
144
144
(013

0T
Ve
LT
€9
(013

20

00T
00T
00T
00T
00T
00T
00T

00T
0[0)
00T
00T
0[0) %

suonIpuod
J3 jewuou
13pun spjay %

T 0
0 €
0 0T
4 [4
0 T
0 [4
0 0T
0 S€
0 T
0 S
0 S
8 0¢
auley |y |easanan
SuoRIpuod

66
L6
06
96
66
86
06

59
66
56
56
L

2Ap1Y

Hd snouiea Japun sp|ay %

86
86T
0T
19T
00T
88
0L

(014
61T
10T
14
00T

s
9|dwes
JOON

210)Jewn
IInual
uedisewues
Jey3iey
Ipueyepeded
IpueyepueN
Jnd3ueugeN
Jnd3ueseqen
punwn3esoy|
uedueyr
wednqeq
Ipueyepueyy

JnjeL/yoolg

Jnd3ueiqgeN

PIsIa

113s1p andSueigen 10§ SUOIIIPUOD [10S PUE SUBLIINU 0Jd1W pue Jofew Jo elep AousaP [9A3] }I0Ig *QT ZT dINXauuy



L9

1 N O O O NMmO <

c
=

a9

66
[43
14
0§
[43
S
14
14
1S

I~

N =t NO N A - =
O NN O d o < 0 <
O O N 00 0 0 N O N

N MO WA A N ! -~ W

=]
(S
()]
T
2]

uz s

9¢

8¢
[43
€¢
1%
(013
8¢
144
T¢
14

SN

WBYIP %

0O M O < N DO o

©
(S}

M = 001N N O N O o0

4

€9

9
14’
T¢
8T

ST
143
€9
[47

11IsIp epeSeAey 10} SUOIIIPUOD [10S PUEB SUBLIINU OJIIW pue Jofew Jo eyep AduadRap [9A3] Y20jg *TT°ZT SJNXauuy

LS

[4%
13
08
29
89
SS
Ly
LE
[4%

J0

0[0) %

00T
00T
00T
00T
00T
00T
00T
00T
0[0)

suolMpuod

D3 |ewJou J3pun sp|aYy %

ou

O

N =~ AN AN

©

AV

8
|esanaN

SuonIpuod

18

00T
vL
6V
68
6
16
L
16
06
dlpy

Hd snouien Japun spialy %

061

00¢
08T
00T
00¢
00T
0eT
00T
00T
0eT
s
9)dwes
JOON

Jndung

Jndiysey|
epedeAey
Jndewped
epn3iunipn
eJeu|oy|
Jnd3uisueAey|
1epno
Jndespueyd
oe1nowessig

AnjeL/3oig

epeSeley

pUIsIa



89

- O O~ «= < O O

c
=

O O O + O O O o

ny

O 4 O n O « N O

[}
('8

TL
SL
69
08
€9
6L
78
06

€1

91
91
€¢
61
144
€€

uz

ve
€C
09
Ly
ot
Ly
89
SS

S

8
LT
8¢
14
€
LT
LE
€¢

SN

WBYIP %

O OO = = N 60 N O

©
(8]

LE
[44

9T
ST
14

vL
8¢
69
89
ov
€9
19
8¢

6¢€
€¢
174
0c¢
S¢
T€
6%
[4%4

J0

00T
00T
00T
00T
00T
00T
00T
00T

suonIpuod J3
|ew.ou Japun spialy %

(0]

— O 00 " —

0
aujex|y

6
T
|eqanan

SuonIpuod

99
€8
16
98
99
€6
06
66
dlpyY

Hd snouien Japun sp|al} %

(0] 4%
00T
ort
00T
0ST
0sT
0sT
00T
s9|
dwes
JOON

Suelied

epedepQ
peyepejuey
Je3eueAyyewey
[OPUIH

Blpuoo
(4epes)euejuayq
ueqnyg

AnjeL/ydolg

[euejuayqg

puIsIa

JOUISIp jeuedjuayq 404 suoli}ipuod |Ios pue sjuaiilnu oLiw pue Jofew Jo ejep >u:w_u_&w_u |9A3] )20|g *¢T ¢ T =21nNXauuy



69

O «+ N O

o

6T

U

O 4 O O O O o o o o o

()]
(T8

n O© O mMm 0 n O N 0 O ™~

ve
514
(013
€€
14
€T
14
8¢
LT
9¢
4"

uz

4%
1174
o
174
[44
T€
6L
€L
[4%4
14
14

S

v
ST

68

€7
€€

SN

Ww3YIP %

o on ~ O

N - O O

6¢

€)

6€
1S
61
9T
vL

12174
[44
1%
1%
6¢

6¢
LE
T1
(014
61
Ly
6¢€
9¢
9¢
6¢
6¢

JOUIISIP lAnd 10j suoilipuod |I0S pue sjualiinu oLdiw pue Jofew Jo ejep >u:w_u_&w_u |9A3] )20|g "ET ¢ T =21NXauuy

6€
67
134
8T
56
123
89
[43
€€
61
€9

J20

00T
00T
00T
00T
00T

L6
00T
00T
00T
00T

66

suonRIpuod )3

Jew.ou Japun spialy %

ou

66
96
L6
86
06
56
86
86
68
96
9 v6
AV |esanaN dlpRyY

SuoI}pUOd
Hd snouien Japun spialj %

N O in O N nm — O

o
—

O «+ «+ O N O < O O on
on

©

0ST
00T
0sT
08T
00T
0sT
00T
0sT

06
0sT
00T

s
9|dwes
JOON

IpeqeAles
Jepesiing
Ijidid
epedewiN
peseadeuysnuy|
seuey|
Jndieyey
doo
Suejaq
118ewyeug
Suelselsy

AnjeL/dolg

lng

puIsia



0L

m o ¥ O O o o

U

- O O O O O O

S

O « g O © O o

w o

LY
£

(074
€8
8L
0S

ST
€€
9¢
S¢
S¢€
89
4

uz

€€ 0 O
09 0 ©
€T 0 O
LT 0
65 IT S
08 0 ©
6¢ €T 9
S SN e

WBYIP %

6T
[43
14

S¢
T€
0c¢
13174

A

8¢
ov
14
69
8¢
59
ST

1514
8¢
6T
1%
LE
99
6¢

J0

00T
00T
L6
00T
66
00T
66

SuoIHpuod
D3 |ewJou J3pun sp|aYy %

0 [4
0 0
T T
0 o))
6 ST
4 0
0 6
auleyy |eJInaN
suonpuod

86
00T
86
06
9L
86
16

dIpIoY

Hd snouieA Japun sp|ay %

0oct
0ct
0ST
0ST
00T
0oct
0ST

s9|dwes
Jo OoN

IPIyIL
JeSeueweyq
lleqepuey)
yiuog
eJpeyg
yjodiiepeyg
Jndaspnseg

AnjeL/yolg

Jespeyg

PISIa

10L3SIp jedpeyg Joj SUOIPUOD [10S PUE SIUBLIANU 0101w pue Jofew Jo elep Aduaidyap [2A3]3}20]g *HT°ZT JnXauuy



TL

O O « « o

m O O o

c
=

Mm NN N O O O 1 O O O

j
o

o O O O v

Mm — O O

o4

S6
L6
68
18
LL
S¢
06
1£3]
€8
€9

S€
[474
LC
T
S¢
6
€1
1514
144
S¢

uz

Ly
SS
69
0T
144
8¢
78
69
69
14

S

91
8¢
€9
0
ST
€
ST
8
T¢
9

SN

WB103P %

S¢
TL
€9

14
61
LY
TS
SS
1T

59
0T
S¢€

144
144
9L
19
67
LT

134
L8
SL
6¢€
9§
0c¢
[44
144
69
8¢

20

86
L8
00T
00T
00T
08
00T
00T
00T
00T

SUOIHPUOD D |EWJOU JBPUN SP|3l} %

- O O oo ©O ©O «+ O ©

14
suleyy

SUOI}IPUOD Hd SNOLJBA Japun SPI3l} %

< 4 © 3N omnmo

|edinaN

18
00T
S6
00T
S6
8L
€6
66
S6
76
dIpdY

00T
0ST
0ST
0ST
0ST
0ST
00T
00T
00T
0ST

so|dwes
JOON

epupins
Jnojnsey
1940
Jndler
ejesewJeyq
Jndieseseq
Ipedueq
Jndueyluig
legq
eueydleg

ynjel/3o|g

andler

VLISIA

1213s1p Jndfer Joy SUOIIPUOD [10S pUE SUBLIINU 0UdIW pue Jofew Jo ejep Aduaiyap [2A3] 3}20]g *GT ZT dJnXauuy



L

o <

U

O i = «—+ N

ny

Lo O N OO

68
(0]
¥8
6
86

15174
4%
€l
6¢€
1¢

uz

42N
19 /S
ST 9
8S
LE 8€
S 3N
IUdYIP %

LT
€¢
Ve
LT
8T

€)

[44
Ly

8¢
61

L9
19
9¢
€9
€9

SS
5174
(013
9174
6¢€

J0

00T
00T
00T
00T
00T

suolMpuod
D3 [ewJou J3pun Sp|aly %

O 1 O O

0
aulle|y

0
|edinaN

SuonIpuod

L6
66
68
v6
00T
pY

Hd snouien Japun spialj %

00T
00T
0ST
00¢
00T

s9|dwes
JOON

eJlge|o)
eJIwIy
epndnsieyr
Jndueyyje
eJayle]

AnjeL/dolg

epn38nsJeyr

puIsia

Pusip mt—am:mhmr—_. 40} SUOI}Ipuod |Ios pue sjualilnu oLiw pue Joflew Jo ejep >u:w_u_&w_u |9A3] )20|g *9T ¢T =2iNXauuy



€L

M e e

U

M = N O «+ =« O nmn m

>
o

N = O~ N O O = O

()]
(T8

78
S6
€6
86
16
68
96
96
78

6¢€
S¢
143
99
89
9t
14
143
144

uz

09
v
LY
9¢
19
124
114
LT
ov

S

6%
9¢
143
LT
114
o
6¢
69
(013

SN

Ww3YIP %

0c¢

6T

LT

oT

0c¢
4"

L)

9¢
ST
€¢

LT
14"
81
ST

9§
19
€9
144
[43
69
9
144
9§

99
LT
S¢
114
€9
S€
[47
€€
LS

J0

00T
00T
00T
00T
00T
00T
86
00T
L6

suolMpuod
D3 [ew.Jou J3pun Sp|al %

T N~

€
aujey|y

~
- ©

T NN O~

6
|esanaN

Suo}Ipuod

€6
9L
06
L8
6
78
6
66
L8

JAp1Y

Hd snotieA Japun sp|ay %

0L
0aT
04T
00T
00T
00T
0S¢
00T
04T

s?
|dwes
JO ON

1|e3uay
Bloyeliey
e|napneeN
BJBMSIUBIA|
EpuUIYIN}
eJsnwinfnp
edpjuewer
epneyueyq
eleweg

ynjeL/ydolg

Jndjeques

pIsia

1P13ISIp Indjequies 1o} SUOIIIPUOD [I0S PUE SIUBLIANU 0Ud1W pue Jofew Jo elep Aduaidyap [2A3] 3}20]g *£T°ZT dJnXauuy



VL

O S &N O m

Ww o ™~ o0 0

S

N © I~ u1n ©
n

1¢
8

6¢
8
AN

Ww3dYIP %

O o O©W O ™~

Ly
€9
vS

oV

00T
00T
00T

suolMpuod
D3 [ewJou J3pun sp|aly %

€T €€ 1)
6 8¢ 29
LT 9¢ LS
auleyy |esinaN J1py
SuoIpuod

Hd snolieA Japun sp|ay %

04T
06
0¢eT
S

9|dwes
JOON

[ewelue)|
Sueygqgeuey
ypnog  ypnog

A }
nieL/spojg  ouisia

JOUISIPp ypnog 410} SUOIHPUOI |I0S puk sjualiinu oadiw pue Jofew Jo ejep >u:w_u_&w_u |9A3] )20|g *QT ¢ T =21NXauuy



O Mm on N N N
O O N «
O 1N N = N

78
S6
6
€6
S8
66

69 LT VT
88 8T v

L vE g
S¥ 9  6¢
€9 87 91
8¢ LT 8Y
uz s 3w

uadYIP %

— N o0 «— o0

ST
9T
S¢
o
9T
12174

Ly e 00T L ¢ €L 00¢ epun|in
vL  9€ 00T ¥4 LE 8¢ ovt eyo.el
0S  Ov 00T 8 124 89 0zT Jndauos
95 T 00T L 6T vL 00T lledungung
95 €€ 00T T 44 L9 0€T dfeseyew.g
LS TS 00T 1 z L6 06 eyulg Jndauos
auleyv |eJ3naN J1pdY
d 20 suollpuod s
23 [EWIOU JBpUN SPIBL % SuoI}Ipuod o|dwes njey/yoo|g 01IsIa
Hd snolien sapun sp|aly % JOON

10L3s1p Ind3UOS 4O} SUOIIPUOI |I0S PUE SJUBLIINU 0JJW pue Jofew Jo erep Aduayap [9A9] )0|g 6T ZT 24nXauuy



9L

O & 8 N A < N0 = &N N - <

c
=

O =" N < O =+ N = N O = oM

=]
o

O O 1 N O o o &N < N n

[}
('8

6
68
16
6
58
98
88
86
76
96
L6
6L

69 1€ 9F
1S 67 0OC
¥9  9¢ €t
v9 1€ T
85 ¢ LT
6V €C  9F
S 67 ¥
St €C 8
09 8¢ €€
LE TT 89
€S TC  SY
ve €C €€
uz s 3K
U3IAP %

€1

~ ~
Mmoo w;n Y oy oo~

LT

i
i
4"
8T
1%
1%
6€
1%
18
ST

[4%
9
LY
€S
[474
144
T€
ST
€€
T¢C
€¢
LT

Ly
(013
[43
8¢
143
6¢
61
1S
143
LE
LE
€C

J0

00T
00T
00T
00T
00T
00T
86
00T
66
00T
00T
00T

suolMpuod
D3 [ewJou J3pun spjaly %

LT
i

0
auljey|y

8T
6T
0c¢
6¢
LT
oT
4"
14
14"
4"
S
ST
|elinaN

SuonIpuod

LL
vL
vL
€9
69
88
88
96
58
vL
v6
S8
dlpyY

Hd snouien Japun spialy %

0ST
0ST
00¢
00T
00T
0sT
00T
00T
00T
06
0sT
091
s
9|dwes
JOON

e|ayos
|eweled
Jndweped
Ypueqeseyr
lejisies
andalig
uspayg
l3eyq
||led.ieg
yJedieg
eJiqely
euoygequy

AnjeL/dolg

y
JeSieg

pIsia

Pusip r_.hmmhmm J0} SUOI}IPUOI |I0S puke sjualilnu oJdiw pue Jofew Jo ejep >u:m_u_“_.w—u [9A3] 20|98 Q¢ ¢T =1NXauuy



LL

O O n m © VW O «

o
i

c
=

n O o N < m N 0 "

o
o~

>
o

< 0 O < O

— Mm on M~ o

0T

CE |

1£3]
88
A
8L
L6
S6
68
86
96
L6
L8
00T
16
L6

L9
St
98
8
8
SL
69
S8
L
6
79
SL
€L
6

uz

8T
133
19
LT
Ly
79
€¢
09
81
0§
143
65
8¢
€v

S

6
14
8¢

€
144
6¢
0T

6
11
€¢

S
(013
0T
S€

S

Ww3YIP %

™M

NNO MmO N A NV - T

<
—

(]
(S}

ST
ST
T¢
ST
ST
LT
T¢
1

61
11
8T

1

18
65
18
59
€L
L
&)
€L
4]
89
85
4]
09
9L

1o13s1p JiSuejeg 10§ SUOIIIPUOD [10S PUE SIULIINU OJdIW pue Jofew Jo elep AudIdIaP [9A3] }I0]g *TZ ZT dINXauuy

[47
LS
19
LE
917
9t
9¢
143
LE
Ly
[43
9¢
[4°]
SL

J0

00T
00T
00T
00T
00T
00T
00T
00T
00T
00T
00T
00T
00T
00T

SuoIMpuod
D3 [ewJou J3pun spjaly %

LT
4"
1
6¢
6
S
(013
ST
[44
148
81
€
8¢
91
auljey|v

144
LT
€7
€€
9¢
ST
144
€¢
0¢
8¢
143
ST
133

8T
|esanaN

SuonIpuod

[4%
19
€8
LE
S9
08
6¢
19
8§
8§
14
4]
144
99
dphy

Hd snouen Japun spjayy %

00T
0sT
0ST
0sT
0sT
0sT
00T
0sT
00T
6Vl
0ot
00T
0sT
00T

sa|dwes
JO ON

ENEILTT
yJede|L
ejejules
ejejuind
yJedeuled
leyequnin
eduisio
[oyyesdey
glayqpno
uoedag
J18uejeg
eped|ag
unwosueg
Jnd|edy

b
njer/ydo|g

Ji3uejeg

PIsIa



14 0 T 1L VL ¢V 4 0 0 89 O0¢ 00T 9T LE LY 0ST lledeuls

T € T 68 ¥8 8T 0T [4 € 69 T¢ 00T €T LC 09 LT epedenN

L 0 € 8 /L9 14 T T T €9 6¢ 00T 6T (017 1A% 0stT euwoy|

€T T T 69 19 41 [4 0 T 95 8T 00T 144 8¢ 8¢ 00T Jeleys e

€ T ¢ 16 TL T¢ € 0 0 08 W¢ 00T Y4 €€ [47% 00T uspog pedenp

auleyy |esinaN d1pny
UN nD 3 g uz s SN e N d 20 suonIpuod s
Suo1Ipuod aidwes yyneL/yoolg  PUsia

D3 |ewou J3pun spjal % oo
R Hd snolieA Japun sp|aly % JOON

PuIsIp mtmn_mz_/_ 40} SUOI}IPUOI |I0S puke sjualilnu oLiw pue Jofew Jo ejep >u:w_u_&w_u |9A3] )20|g *¢¢ ¢ T =2inNXauuy



6L

1T € v € 9 vr 08§ 9 S9 69 €L 86 T 6 06 00T 040s
1T 8 6 €6 GL 8E [T € TS a9 SL 00T 6 14 L8 00T eljnwis
9 0 ¢ S8 9 8¢ e 9T €9 99 6S 66 0 1T 68 ovt eunway
0 OT T 06 St €S9 (L€ 8T 14 €9 144 00T 0 0T 06 00T epednQ
[4 € T 8 ¢e O [t 0T 14 0L €9 00T 0 14 96 00T 13elIN
[4 4 € 06 €V 87 LV S 19 SS TL 00T T L €6 00¢ eJley)y
0 0 L 67V 0T 1¥ 6 S 8T Le 144 00T 0 ST S8 0sT Jemsajer
6T 9 T 6€ ve 6T SE 6¢ a7 144 TS 00T 14 LT 6L 091 lesesoyg
€ 0 € G 6V 1 6 L 4" 8¢ €T 66 T 6¢ 0L 00T elseg
6 9 61T <¢& W 0C ¢€¢ L 153 €¢C [4y4 66 T 1274 SS 0ST |edeljeg
14 T ¢ 19 €€ v 0¢ LT 159 09 [43 66 0 4 86 0sT aJosejeg
T 0 0 T6 CL SS Vv 0T LL SS S9 00T 0 0 00T 00T esoueyeg = aJoseleg
UN n) 34 g uz s SN e A d 20 Suol}Ipuod SUIEAIY |eAneN i sa|jdwes
3 [ewIOU J3pun Spjaly % suofyipuod jJooN ANEL/olg - wLasia
BR3P % Hd snotien Japun spjay %

JOUlI3SIp 2J0sejeg J10j sUOIPUOD |IOS pue sjualiinu oLdiw pue Jofew Jo ejep >u:w_u_&w_u |9A3] )20|g *E€Z°¢T =1NXauuy



08

- O 4 O +4 O O O U mMm O O O N O In O o «d «d «+ O

T 4 O M O N A N < ON O+ O+ O N O O O O

O O N O O O O O O « O 0O O O O oo« o N O O

L6
L6
L6
88
€8
76
A
06
1]
L6
86
86
ot
96
96
68
68
86
L6
8
96
18

c
=
5
(]
)
[T 8

62 0L 89 8 Wwr 79 1I¥ 00T 0 0 00T 6L Insng

€S €S SY 6 T LL LY 00T 0 € L6 0ST eueyseles

LE 9L ¥E €T 95 I8 TI¥ 00T 0 € L6 66 ejunyyewes

ze 1S TL v 89 LS TI€ 00T 0 T 66 0ST ndopuigogsey

0 9% GE 8T ST 99 [T 00T 0 0 00T 00T uenJey

9y L. 85 CE 19 [8 9t 66 0 0 00T 06 Ind3ueurey

vy 89 /9 S¥ ¢ SL 0L 00T 0 T 66 0ST epeJo

z€ 9. v ¥I 98 ¥8 b€ 00T 0 14 96 66 iwnsny

66 S IS LE ¥S 98 /S 00T 0 T 66 00t euel|ny

[T 18 Sr ¥z 1€ 98 &I 66 0 4 86 00T euny|

W S8 69 €C 8 T8 @ 9f 00T 0 T 66 ovT elfuesey

6V 08 6V GE 6V ¥8 € 00T 0 0 00T 00T epedidey)

¥9 88 vy 8T CE 88 €S 00T 0 T 00T 00t andiyser

79 08 8 ¥Z 0SS 6 TS 00T 0 0 00T 0S epwer

€€ LL T9 ST Iv¥ OL 6F 00T 0 0 00T 00T unypueqodon

vS ' TL O 6T 95 69 @ 6C 00T 0 [4 86 0ST 1osig

ve 7L 6T LT 9t V9 @ 6C 00T 0 T 66 00T ejejelig

9 08 6/ SV 78 V8 1L 00T 0 0 00T 0S¢ 1eulaq

€€ 6L 69 ¥S 89 S8 ¥9 00T 0 0 00T 00T epediieg

v€ 8¢ €T v LT T €€ 66 14 L 6 00¢ isodlgueg

¥ 09 9% 0T 19 9L 6V 00T 0 € L6 06 epleyeq

ST o vz S vr 0S (¥ 00T 0 T 66 00¢ lyesepeg  [ueyqundep

aule)ly  |esnaN | d1pRY
uz s B8N e X d 20 SuoIIpuUOod 73 suonIpuo sajdwes N S
|ewaou Jopun spialy % o jJO ON ) )

JUIPYIP % Hd snouieA Japun sp|ay %

13sIp fueyqganAeyl J0j SUOIIIPUOD [10S PUE SIUBLIINU 0Jd1W pue Jofew Jo ejep Aoualap [9A3] )20|g {2 ZT 24nXauuy



18

ot

O <« O O

A« O O

1£3]
76
L8
L8

ov
9¢
€€
€C

[44
14
69
114

vS
9§
69
69

(013
[47
S€
9¢

8¢
14
123
LE

L
8L
89
99

99
99
Ly
Sy

00T
00T
00T
0[0)

— O O O

S¢

00T
00T
86
SL

0§
0§
0ST
0LT

ejepn

Suuil
epunwunyeyy
epede||ns



n on n O O «

4 T v. 8¢ T9 S¥ 91 14 6S S€ 00T T ) 6 06T eueyoiN
0 0 86 T¢ €L V6 @ €€ € VT Sv 00T 0 T 66 0ocT epedeAey
4 8 ¢6 S 8 €8 99 4 9% 6L 00T L 14 68 (0174 uigeAepn y
14 T ¢8 8¢ 69 89 V1 € v €€ 00T T € L6 6ST epedenN
€ 0 v8 87 99 87 8¢ €T S¥ 89 00T 0 T 66 08 Jedeuisey|
T 0 €6 Ty SL [9 8¢ €T 89 99 00T T 14 S6 0ST ewwno
0 OT €6 /9 T6 GL S OT 9/ 98 00T 0T 8 [43; 00T lueson  jedefen
auley|v |esanan J1pIdy
nD 24 g uz s 8N e N d 20 suonIpuod s
23 [eUtiou JBpUN SPIBL % SuoIIpuOd o|dwes | ynjer/yoo|g 1ISIa
s Hd snolien 1apun spjaly % JOON

Ww3YIP %

113s1p nedeflen 104 SUOIIIPUOD |I0S PUE SIUBLIINU 0JdIW pue Jofew Jo eyep AdUSIdLDP [9A3] }I0]g *GZ ZT dINXauuy



€8

N N OO0 O O AN MO AN AN = O = = O <

o
—

N 1Nn O O N

U

0 9 T, 6 05 8 9 v 66 OF 00T €T 6C 85 04T epeins
0 ¢ Lz v¢ 0 T 0 T € 09 00T 9T (37 184 00T epesgesays
0 T /9 (v S¥ ST 6 9T 6V P 00T 6 0€ 19 00T nwayyeues
0O ¢ 0z Oy ¢ ST ¥ LT 0§ S€ 00T S T 1L 00T epunjiaguey
0O 0 8 T 6 ¥z 0 ST 9T 0% 00T T 2 G8 00T we3losning
0O 0 € 6¢ O %I € 0z 08 8I 00T € 6T 8L 00T eJese|od
0O 0 S99 € € 9T T 0T 19 8§ 00T 4 8¢ 09 0S¢ indened
0 ¢ 05 ¥ 0z ST 9 TIT Sr 6€ 00T 9 44 14 00T ueyyepnyny
0O T 99 ST 7€ 0€ T 6 98 €5 00T S 0T S8 00T 31031ey
0 ¢ ¥9 9 ¢€ 9T ¢ ¥Z 79 8§ 00T 9T 9T 89 0S JedeN'Sy
0O 0 9 8 ¢& [t 6 TIT €9 ¥¢ 00T 14 91 6L 0Sz peseld N'f
0 0 T v T 8 8T T« 9 oL 86 49 8¢ 09 0S no1ifutH
0O 0 9 € 8 9 T € IE €S L 8T 8Y 123 00T wefuen
0O 0 € 6£ Lz TIT 0 TIT €8 1t 00T 14 e 29 002 Ipueyedesig
0 0 6/ € 95 8 8 6T IS 05 00T L 1 4 09T a10eleyq
0O 0 € 0¢ Sz 6C ST 9T €5 ¢ 00T €T ST 14 00T 114D
0 0 (¥ 8T 1€ T ¥ € 1S 1§ 00T 8 €T 6L 00T indeneyyd
T 0 4L [T 9 92 0 (LT 85 8F 00T 9 45 14 00T epnang
0O 0O 78 € 65 8T § 6 SL €€ 00T € T 98 0ST Jegeuelueyg
0 0 6/ € ¥9 8 0 TII 8T 8F 00T 14 6 88 08 eyiunge||ag
T 0 18 € 6T LV €T 9 TL ¥S 00T T €T 98 0ST pedejungag
0 ¥ €& SS 8 6 T S T TS 00T 6 T 08 00T eysy  wefueg
auleyy |esanaN d1pY s
n |4 4 "z s W e A d 20 suohipuod 33 SuolMpuod o|dwes ynjeL/ydolg 1»ISIa
Juaiep % 19pun 1apun spialj % _._Q SNOLIBA J9pun sp|al} % JO ON

11ISIp weluen Joj SUOIPUOD [10S PUE SIUBLIINU 0Id1W pue Jofew jo elep Aoualyap [2A3)] )20]d '9Z°ZT SJnXauuy



v8

0 N O O O INn N I O O < m O

c
=

N n « O

N
oV}

O N = M =« N N

ny

< O o o " O 4 N MmN O O O

[}
('S

96
(0]
86
[4°]
16
16
06
6
€8
16
S8
S8
L8

6 8L ST
¥8 16 €9
€L LL WL
8¢ 09 ¢
65 €L LL
€S 18 OF
65 69 OF
€9 ¥L €9
6 85 6T
LS Y9 99
65 T8 €I
€S 65 8T
vs | 79 1Y
uz s 3

Ww3YIP %

1T
[44
8¢
(0]
134
9T
€1
[43
4"
[43

ST

e)

9¢
S9
LS
4"
9¢
TS
ov
14
LT
€€
(0]
134
8¢

78
6
VL
99
€9
L9
9L
8
LS
0L
99
99
[45)

144
1374
89
[44
<9
TL
6¢€
<9
€9
6V
4"
143
14

J20

00T
00T
00T
00T
00T
00T
00T
00T
00T
00T
00T
00T
00T

SuoIHpuod
D3 |ewJou J3pun sp|aYy %

L6
86
6
6
16
96
96
56
08
L6
€ L6
0T 68
0T LL

n n s 0o © VW o om

N
i

- O N «+ 4 O O O O O N O
(o}

oV}
—

suieqly  |ennaN
SuoIMpuod

Hd snouien Japun spialy %

IApY

00T
00T
00T
0§

oct
0ST
00¢
01T
0ct
0ct
0ST
0ct
00T

sa|dwes
JO ON

10331
epedieyes
euled

epor
eindwnyr
lylpeleH
uepueydlieH
uoedejeyo
esndiseyn
endwey)
|edsueg
indepueuy

Jepes

Anjer

Jeyfuoay

LIsIa

Pusip hm_.__r_owv_ J0} SUOI}IPUOI |I0S puke sjualilnu oJdiw pue Jofew Jo ejep >u:w_u_&w_u |9A3] )20|g *£2°¢T =2iNXauuy



S8

T O N AN O O O O o N AN mMm A A O

c
=

S © O = MmO YT OO AN MmO

no

ONOooosm8 ooom-do -

[}
L

06
96
L6
€6
86
S6
66
(0]
L6
86
0L
L6
96
98
06
86

6T
6¢€
14
ov
8¢
oy
(014
06
143
9
09
1374
8¢
(014
1S
19

uz

91
LE
0§
8¢
8¢
144
LL
06
144
144
0L
SS
0§
S¢€
6¢€
59

S

144
ey
8¢
6¢
0c¢
6€
1€
0T
144
59
09
114
S¢
T¢C
1514
143

]

WBYIP %

€)

0c¢
[43
i
i
9T
LT
9T

1T
LT
0c¢
LC
S¢
LT

8T

LS
LS
€9
18
S9
08
€8
06
L
06
0L
6L
18
L
LS
€9

147
S9
19
¥S
1S
ov
S¢
06
S€
0L
0T
8¢
€9
8¢
1/
19

J0

00T
00T
00T
00T
00T
00T
00T
00T
00T
00T
00T
00T
00T
00T
00T
0L

suolMpuod
D3 [ewJou J3pun spjaly %

ou

©

€ L6

0 00T

T 86

4 L8

9 06

L [49)

0 00T

0T 06

€ L6

€ L6

0 00T

S S6

L 6

0 00T
1 6L
[4 86

AV |esinaN J1pyY

Suol}Ipuod
Hd snoliea Japun sp|ay %

O N O O O O 0O O O O @ N +d +d O O

00T
00T
00T
00T
0€T
00T
00¢
0T

06T
0S¢
0T

orc
00€
00T
00T
00T

so|dwes
JOON

|edsedue]
Jepes
edapqns
nd3ueley
Jeduydan
e1elyieT
ediunyen
elpuning
eJiny
unwJeny
eJ10)|
JISwaH
esJig
yJediuog
eyuesijeg
uoe3epeg

jnjeL

yJesiapunsg

wIsIa

PuIsIp F_;mwhw_u::m 10} SUOI}IpUO) |I0S pue sjualilnu oLiw pue Jofew Jo ejep >u:m_u_~w_u |9A3] 20|g9 "¢ ¢ T =24NnXauuy



98

0 0 [4 88 | 9T | ¥€ | OT 0 |8t | v | ¥E 00T 0 C 86 0S CIRIEIT
0 0 0 ¥8 | €€ | 8¢ L 0 |99 | €V | 9F 00T 0 14 96 09T indas|es
T 0 T ¥8 | 1S | 9% 14 T 65 | 6V | 9€ 00T C 14 76 00¢ lloyelueysiN
0 0 0 v6 | LT | 6L L T Ly | 6 | 9P 00T 0 € L6 00T I[eIN
T 0 T | 6L | vl | € | TT | T | 6 | SE | € 00T 6 [44 69 002 Indysuisien
0 0 0 69 8 9T 0 0 | €C| T | 8T 0ot 0 C 86 00¢ esueyep
L T 8 06 | ¢T | L9 9 T S¥ | 09 | 6C 0ot 8 0 6 0ot epedejuey|
0 0 0 06 | OT | 9¢ 6 0 | 0S| 6T | P¥ 86 0 9 v6 00T Jepes 3oenn)
1 0 1 68 1 8¢ | €T v | TC| 99 | LY (o[0)8 0 C 86 09T Jempnoy)
0 0 0 9 | 1€ | 09 | 1T T €V | v | ¥9 (0[0)8 0 C 86 08 esueleg
0 0 0 98 | OF | ¥S C 0 |vCc| 09 | PE 0ot 0 8T 78 0§ equieleg
1 1 0 S8 0 € | 6T | ¢T | ¢S | ST | 6€ 00T 0 14 96 00T epedweq-pjueg
0 0 0 96 € 79 8 € | 8T | 8 8¢ 00t 0 T 66 oct pueq
1 0 1 ¥9 | 91 1% L 1 1% 8 6% 00T 0¢ (0}3 0S 00¢ yJedyiy | denn)
Un nJ CE | g uz S|8N | e | ) d | 20 suonipuod suljeyj|y | |[esnaN | dIpy S
Lo J3 |ew.ou suonipuod slduies jnjel/ydolg | dLasia
P3P % J9pun spdl % JOON

Hd snouien Japun spialy %

*JOU3SIP dIe1n) 104 suoiipuod |1os pue sjualiinu oLdiw pue Jofew Jo ejep >u:w_u_&.w_u |9A3] }20|9 "6 ¢ T =2iNXauuy




L8

N MmN O O

NN OMO AN O

ny

St
S8
88
L6
86
L6

T - O O

°1 4

€€
€9
LS
8¢
oY
1517

uz

€¢
L
SS
6¢€
79
1S

6
LE
LS
9¢
1€
61

SN

W3YIP %

€1
11

11

€)

8¢
ST
0§
(033
91
9¢

€8
€L
0L
19
€9
09

T€
[43
6t
143
LT
15174

J0

00T
00T
00T
00T
00T
00T

suonipuod
D3 |ew.ou J3pun sp|al} %

I = = - N

aujex|y

143
0]

[44

|es3nan

suonipuod

6¢€
88
56
56
L6
9L

21p1OY

Hd snouieA Japun sp|ay %

00¢
09
00¢
5174
00T
6CT

s
9|dwes
JOON

puoxesnyd
elpod
YyIeI
epunyJoy
induieyy
ejawije

AnjeL/soolg

!
Jiduey|e|N

pIsia

1SIp LISue)j|e|Al 104 SUOIHPUOD |I0S PUE SJUBLIINU 0Jd1W pue Jofew Jo ejep Aduaidiap [9A3] )I0|g "0E°ZT 24INXauuy



88

s|eaiwayd pue sajdwes ayy ysiam o ‘|0031 ge z soed V/N Jaysi4 se|nieds | 1¢
9sn uowwod ge’ S ws 005§ NE| suadijenp SpLIOJYd WNIpPOS | 0T
sisAjeue snoJoydso 91eydsoydoyno
- o € W8 005 43 susgi|enp cwmo%wzﬁ__t Eu_mmwaaoa o
sisAjeue snoJoydsoyd S w3 009 Y3 suadienp a1epgAjow wniuowwy | 8T
sisAjeue unyding € w3 009 NE suasdienp a1eyd|ns wnisselod | LT
uonen|i4 oed V/N suosJe] Jaurejuo) a|dwes | 9T
sisAjeue uoque) s1uediQ 002 ws 005§ FEERE suadijenp 91eyd|ns snouua4 wniuowwy | GT
sjuagead asuadsip o) € ou v/N uuBWYSIIH dd Jasuadsiq-INT | ¥T
sisAjeue uogJe) olues. JojeJll
- e © I ou V/N uueysiIH doj 911109 pajesado pueH Hm_M.M o
sisAjeue uoqgue) a1uediQ 00T 11 9¢ NE suagdijenp poy dunydins | Z1
Asge !
194eS 1E+INE yoed V/N 494y S9A0|D) 3|1431u 3|dind 234y B%.\_,\,_“u/_nv_ "
sisAjeue uogue) s1uediQ ST wsd gz NE| suadienp Y3 91e4pAyouow auljodyueusayd | 0T
sisAjeue N-jeJaulln ot wsg 00S NE suagdijenp Y3 9plHIOoIYd wnisselod | 6
Sulysem asemge S s 0S suadijenp ausjoge] | 8
sishjeue (uz pue uj‘n)‘e4) siualINU OJDIN 0c |W 00§ 0S suagdijenp aujwejoueylald] | £
(s,uss|0) sisAjeue snosoydsoyd 00T wsd 005 Yye|oox3 suasijenp 9leuogJed uadospAH wnipos | 9
Sulysem asemsse|n 0T 24| § 0S suadijenp (DS) p1oy 21u0|y204pAH | §
sisAjeue uogue) s1uediQ 00T w3 00S Yye[20x3 suasdijenp 9lewoJydIqg wnisselod | ¢
sishjeue (eN pue 3|A‘eD)) sualiINuU 0JdBA 00T w3 009 ye[20x3 suadijenp 91e190Y wniuowwy | €
(sAeug) sisAjeue snosoydsoyd 0ST w3 005 0sS suasijenp aplion|4 wnjuowwy | ¢
9sn uowwod ge’ 0T ou FEERE suadijenp p1oedulN | T
asodand oS uun apetn Jainyejnuelp 1517 swid}| s|earway) °
Swal |ejol N'S

-indjequies pue Jemysaueqnyg 1e Alojeloge| 3yl JO Yoea 03 JU3S Swall ge| JaY1o pue s|ed1wayd Jo sjielad "TE'ZT aAnXauuy



68

uonesedaud syuadeay rd ou V sse[d Jaysi4 |WOOOT J4opuljA) Bulunsealn | g¥
uonesedaud syuadeay v ou v ssep J9ysi4 |WOOS J9puljA) Suunses|n | v
uoljesedaud sjuadesy S ou v sse[o Jaysi4 |wOg J9puljA) SulunsealN | £
uoneltedaud syuadeay S ou V ssep J3ysi4 |woT J49puljA) Sulnseay | zv
uoljesedaud sjuadesy S ou V sse[o Jaysi4 [WOOT J9puljA) Buunses|n | Ty
uoiesedaud spaepuels pue syuageay 0t ou V sse[o J3ysi4 [WGT YSel} dIBWN|OA | OF
uoljesedaid spaepuels pue syuadeay 9 ou v sse[d J9ysi4 |WQ Y Se|} d14IBWN|OA | 6€
uoiesedaud spaepuels pue syuageay 0S ou V sse[o J3ysi4 [WOOT Se|4 2141IBWN|OA | 8E
uoljesedalid spaepuels pue syuadeay 0t ou v ssepd Jaysi4 [WQS YSej} dUIBWN|oA | L€
uoijesedaud spaepuels pue syuageay S ou V sse[o J3ysi4 [WOOGS Se|4 214IBWN|OA | 9€
uoljesedald spaepuels pue syuadeay 14 ou v ssepd Jaysi4 |WOOO0T YSe|4 d14IdWN|OA | SE
uoijesedaud spiepuels pue syuageay € ou V sse[o J3ysi4 [WOOT Se|4 2IBWNIOA | ¥E
uoljesedaid spaepuels pue syuadeay S ou v ssepd Jaysi4 |WOOOT YSe|4 d14IdWN|OA | €€
(uoneuyr]) uonesedasd sjdwes 00¢€ ou V/N Jaysi4 |[WOSTZ Yse|d |ed1uo) | g€
(uonyesyjiq) uonesedaud ajdwes 00¢ ou V/N Jaysi4 |WOST ¥Se|l4 puedq Jaysi4 owsayl | T€
95N UOWWO0) ge] S 15T Y3 suadienp pIoY 2140|Y204pAH | O€
sisAjeue unyd|ns pue uoJog Y4 ws 00§ | SOV VLIYVdIN3 PRIETN 91eJpAyip apLIojyd wnpje) | 67
9Sh uowwod gel S w3 009 Y3 suagdijenp S19||2d apixoJpAH wnipos | 8¢
sisAjeue uoiog S w3 005 NE suagdiienp pyouog | /T
sisAjeue snosoydsoyd S w3 009 0S suagdijenp 91eaue) wnissejod Auownuy | 9g
sisAjeue snoJjoydsoyd (014 w3 05 0S suasijenp POy 219402sy-1 | §C
sisAjeue unyding 0T w3 009 Y3 suagdijenp SplIoIYd wnueg | ¢¢
sisAjeue uogJse) ouediQ 0T wsd 005 NE suagdilenp 91eyd|ns snoJia4 | €2
ny’ e

Fefiee (Hz pue ARTed) SRR o ot W8 00s dv susBieno u_umumucmawc_Em_bwﬂn_m._r\m_h%m._n_ «
asodind ues nun apeso Jainyoejnuelp| 1SI7 Swid}| s|ediway) w

Swal |ejol N'S




06

9Sh UoW W0 gel rd ou V/N suosJe] |WOS Xoey agnl | 69
23eJ03s 431eM PI||1ASId T soed V/N suosJe] |WOOOT S9|1309 Ysep\ | 89
93eJo)s Ja1em pa||iasia T Xoed V/N suosJe] |WOO0S S9[10q ysem | /9
pJepuels Ja3ow Hd T yoed V/N MBI sa|nsded Jang Hd | 99
uoljeJi} pue uoljesedald syuadeay Z ou V/N suosJe| WwIZZ.8 Jeq 3ulians onaudeln Ajod | 59
wuw :

uonenn pue toneiedaid syuaseoy ¢ ou VN suosieL Jeg Suuns u_chmm_\mwﬂ,MM v
uolleJyl} pue uoljesedald sjusadeay v ou V/N suosie| Wiz, 8 Jeq 3ulians onaudeln Ajod | €9
A1ajes S ou V/N suosJe] s9|8003 A1ojeS AN | 29
9SN UOWWOD ge| pue UOoIleJ} | T soed V/N suosJe] wQE Janalilay dnaudeln | 19
95N UOWWOI ge| pue uoneJl] T ou V/N suosJe] 9493261 qe1ss | 09
uollesedald spiepuels pue syuageay T ou V/N suosJe| |wgzT 9nog Suiddouqg | 65
uoljesedald spaepuels pue syuageay v ou V/N suosJe] |WwOOOT 4opuljA) Sulunsea|n | 85
uoljesedaud spaepuels pue syuageay 0z ou V/N suosJe] |WOOT Skl d14IBWN|OA suosie] | /G
(uonyeuyyiq) uonesedsud ajdwes os ou V/N suosie| wwQQT [duuny Japmod | 99
(8unyeys) uonesedsid sjdwes 9 ou V/N suosie] |WGZT 3]110g Yino|A\ ModleN | SS
(8unjeys) uonesedaud sjdwes 9 ou V/N suosJe] |WGZT S911109 YINON 3PIM | 7S
23eJ03s 431eM PI||13SIA S ou V/N suosJe] Jjgz dois Aoque) | €5
uonesedaud syjuadeay 9 ou 1nods Jaysi4 |WOOOT s4axeag | ¢s
uonesedaud syuadeay 8 ou 1nods Jaysi4 |WOOS sioxeagq | 1S
uonesedaud syuadeay (0Y4 ou 1hods Jaysi4 |wosg sioxeaq | 0§
uoljesedaud syuadeay 0¢ ou 1nods Jaysi4 |WOOT sioxeaq | 6v
uonesedaud syjuadeay 0s ou 1nods Jaysi4 |wg sioxeag | 8y
uonesedaud syuadeay ot ou 1nods Jaysi4 |Wg siaxeaq | /v
uoneJtedaud syuadeay o1 ou 1nods J9ysi4 |WOT sioxeag | 9y

asodund m:._wa“m“uo._. Hun apeun Jainyoejnuelp| 1SI7 SWd}| s|eaway) zwm




16

98eJ03s 1uadeay |WO00T | €6
a oY V/N o4l 9[110q owJayl pueiq Jaysi4

98eJ03s Juadeay S ou V/N Jaysi4 |WOOS 9]10q owJay3 puedq Jaysl4 | 26
uoljesedald paepuels T oed V/N JJopuaddy |wg-g0 sdiy jopuaddy | 16
uolesedald piepuels T yoed V/N Jiopuaddy [WOOOT-0S sdi} gopuaddl | 06
uollesedald paepuels T ou V/N Jiopuaddy |WOT-G'0 s911adid oIN | 68
uonesedald piepuels T ou V/N JJopuaddgy |WOT-T so1adid oI | 88
uollesedald piepuels T ou V/N JJopuaddy 000T-00TSs212did oJdIA | £8
uolesedald piepuels T yoed V/N Jiopuadd]y |WS-G 0 SdIL Jopuaddy | 98
uollesedald piepuels € 3oed V/N JJopuaddy |WG-2°0 SdIL Hopuaddy | g8
pJepuels uonielqije) T W 005 pas Y243 /Iesae ef|y uoJog | v8
pJepuels uoneiqied € |W 00§ p3S )oJaIN /iesae ey Jaddo) | €8
pJepuels uolleaqijed v W 00§ pP1sS 249N /Iesae ey asaueduely | z8
pJepuels uoneiqiied S |W 00§ p3S )oJaN /iesae ey wnisselod | I8
pJepuels uoniielqije) S W 005 pis Y243 /Iesae ef|y wnipos | 08
pJepuels uoneiqiied S |W 00§ p3S )oJaIN /iesae ey uoJ| | 6/
pJepuels uonieiqije) S W 005 pas YaUaIN/4esae ey wnidey | 84
pJepuels uopeiqiied S |W 00§ p1sS )oJ3IN /iesae ey wnisaude | £/
pJepuels uone.qije) 14 W 005 pis Y243 /4esae Yy pJjepueisoulz | 9L
uoljesedaud sjuadeay S ou V/N suosJe] [WOO0T d|puey siayeag 3ulinses|n | S/
uoljesedaud sjuadeay S ou V/N suosJe] [WOOOS @|puey siayeag Sulinses|n | ¥/
uoljesedaud sjuadeay S ou V/N suosJe] |WOOS d|puey siaxeag Sulunsesn | €/
9Sh Uowwod gel T ou V/N suosie] WOQT 48T 42411s 2132ude A uids | £

9Sh UoW WO ge7 € ou V/N suosJe] Aeda] Suiuresq | T2

9SN UOWWO0d ge] € ou Vv/N suosie] Aeny Aupmn | oz

asodund mE““m”Muo._. Hun apeun Jainyoejnuelp| 1SI7 SWd}| s|eaway) zwm




6

1un Jayem paj|iasip aJodijjiw 22e|d o . ou /N sal8ojouyda] 3|qe] pue|s| | €0T
elwels eisse)d
(8uipuad undjequies) sisAjeue D3 T ou V/N 0213 S9P0JIIJ|2 YUM J31dw D7 | Z0T
(8uipuad undjequies) sisAjeue Hd T ou V/N 0913 S9P0J123|9 YUM Ja3aw Hd | 10T
9sN UOWWO0d ge] 9 ou Vv/N [e207 sA9jjo4]l | 00T
sisAjeue uoJsog oL ou V/N [e207 sJosuspuo) qing | 66
uoley|i4 00§ ou v dpedo uewieym ON'zv Joded 434 | 86
uoieJy|i4 002 ou T apeJo uewleymm ON'T sJoded 42314 | /6
9sN UoOWWO0d ge] 0T ou V/N 3unssay S|0031S qe1 | 96
sisAjeue unyd|ns 9 16T SOV V14VdIAT MRIETN sisAjeue 4o} snoupAyue |0430A|1D | G6
1eyd uonediyinuapl adAy pue 4ojoa |10 1 ou Vv/N TENSL 1eyd |10s [|3SUnin | ¥6
asodind ues nun apeso Jainyoejnuelp| 1SI7 Swid}| s|ediway) °
sway |eroL NS




€6

paAe|dsip owaq T sso4 [elI91BIA SSO4¥0Y 39N 1‘X09 T 3y31ess saqnl SSO4 €
paAe|dsip owaq T SSO4 10159310 SSO4 44
asn pue 3n|d T d113Ua1dS aJlyddes d3e|d J0H [eusIq 1C
uolie|easul Japun T 318y Ja|dwes oiny S3v-dIN (014
ash pue 3n|d T nzpewliys due|eq |eannAjeuy nzpewiys 6T
ash pue 3n|d T elpu| geq J91awoJ41dads-AN 8T
uoos paj|eisul aq ||IM T aJodijIN 13314 240dI||IIAI9330g U084y 10303304d OY LT
uone|jesul Japun T IyoeuH IHOVLIH-SdN 91
uolje|easul Japun T 3|18y W} AJ0ssa20y S3V-dIN o1
uoos pajjeasul aq ||IM T O-lII'N (310 ABJaUAS)D-1]|IIN WidlSAS uoIedllINg 1938 M T
uoos paj|eisul aq [|IM T O-1II'IN (1) 0T 22ua4342Y4)D-I[|IIN WISAS UOIIBILING J21B/ €T
S}els sisAjeue 9ou0 pash ag ue) T NN spJepuels SIyV-dIA PIdY JUUN 4
asnh pue 3n|d T |Eld! JOYIUOIN TT

asn pue 3n|d T [Ele Ndd 0T
asn pue 3n|d T VIIAVIS VISSVD doeuIng BIPNIA 6
pajjeisu| T U318y pueis |991S Xoe|g Aianeg sdn 8
pajjeisu| T U313y S3V-dIA 404 JO1OIA UOI1dNS /
paj|eisul T 1YyoeyH 13ssa1dwo) |HIVLIH 9
paj|eisu| T Iyd2euH yue] Jassaidwo) S
ss9204d Japun uolle||eisu| T uapul J19A1Qg SIv-dIN v
$s9204d J9pun uolle||eIsu| T U318y J01eJauan) Uad0JN €
$$900.4d Japun uolje||eisu| T U318y uawnJisu| S3v-dIN 4
Aed pue 8nid T VIAVIS VISSYD siayeys T

syJeway Anuenp Jainloejnuelp uondirsaqg way ON'S

Jemysaueqnyg ie pajjeisul syuawdinba ||e jo s|ielaq ‘Ze ZT InNXauuy




76

asnh pue 8n|d T nzpewiys peo| do] aouejeg Sulydiopn 9¢
uoliefjeisul Jspun T 9pIxX3 90314 0z-A1aneg S¢
asn pue 3n|d T VIINVIS VISSVD UsnQ 144

s)Jeway Amuenp Jainjoejnuep uonduasag wayy ON'S




S6

paAe|dsip owaq T $s04 [elI91BIA SSO4¥0Y 39N 1‘X09 T 3y31ess saqnl SSO4 €T
paAe|dsip owaq T SSO4 10159310 SSO4 44

asn pue 3n|d T d113Ua1dS aJlyddes d3e|d J0H [eusIq 1C

uolie|easul Japun T 318y Ja|dwes ony S3v-dIN 0¢

ash pue 3n|d T nzpewliys due|eq |eannAjeuy nzpewiys 6T

ash pue 3n|d T elpu| geq J91awoJ41dads-AN 8T

uoos paj|eisul aq ||IM T aJodijIN 13314 240dI||IIAI9330g U084y 10303304d OY LT
uoiejjelsul lspun T IYyoeuH IHOVLIH-SdN 91
uolje|easul Japun T 3|18y W} AJ0ssa20y S3V-dIN o1

uoos pajjeasul aq ||IM T O-lII'N (310 ABJaUAS)D-1]|IIN WidlSAS uoIedllINg 1938 M T
uoos paj|eisul aq [|IM T O-1II'IN (1) 0T 22ua4342Y4)D-I[|IIN WISAS UOIIBILING J21B/ €1
S}els sisAjeue 9ou0 pash ag ue) T NN spJepuels SIyV-dIA PIdY JUUN 4
asnh pue 3n|d T |Eld! JOYIUOIN TT

asn pue 3n|d T [Ele Ndd 0T

asn pue 3n|d 1 VINVIS VISSVD doeuINg BIPNIN 6

pajjeisu| T U318y pueis |991S Xoe|g Aianeg sdn 8

pajjeisu| T U313y S3V-dIA 404 JO1OIA UOI1dNS /

paj|eisul 1 1YyoeyH 13ssa1dwo) |HIVLIH 9

paj|eisu| T Iyd2euH yue] Jassaidwo) S

ss9204d Japun uolle||eisu| T uapul J19A1Qg SIv-dIN v
$s9204d J9pun uolle||eisu| T U318y J01eJauan) Uad0JN €
$$900.4d Japun uolje||eisu| T U318y uawnJisu| S3v-dIN 4
Aed pue 8nid T VIAVIS VISSYD siayeys T

s)Jeway Amuenp Jainyoejnuelp| uondudsag way| ON’S

Jndjequies 1e pajjelsul syuawdinba ||e jo s|lelaq *€€°ZT dInXauuy




96

asnh pue 8n|d T nzpewiys peo| do] aouejeg Sulydiopn 9¢
uonjejjeisul Jspun 1 apIx3 903ld 0z-AManeq S¢

asn pue 3n|d 1 VIIAVIS VISSVD usano ve

s)Jeway Amuenp Jainyoejnuelp uondudsaq way| ON’S




