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CHAPTER I 

INTRODUCTION 

Eastern cottonwood (Populus deltoides Bartr.) is one of 

the fastest-growing trees in North America. When grown on 

high quality sites, this species is capable of growing 5 cen­

timeters in diameters and 3.7 meters in height each year. 

Even on more marginal sites, growth rates of 2.5 centimeters 

in diameter and 1. 5 meters in height are common ( 18, 34). 

Cottonwood is referred to as one of the most site demand­

ing species, attaining its best growth only within a narrow 

range of site conditions (18). However, cottonwood is capa­

ble of surviving over a wide range of sites, preferring the 

well-drained sandy and silty loams associated with the :river 

bottoms of the southern United States (Figure 1) ( 35). 

The Populus genus comprises eight percent of the hard­

wood growing stock in the United States. In the south cotton­

wood makes up most of the poplar inventory (49). The 

bottomland forests have been the major source of cottonwood 

since the 1900's (29). It was estimated in 1930 that in tbe 

Mississippi delta region alone there were 11.8 million acres 

of th.is land lost from cottonwood production due to agricul­

tural conversion (29). Clearing land for agricultural crops 

and river stabilization projects continues to cause cottonwood 
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Figure 1. The Natural Range of Eastern Cottonwood 
(Populus deltoides Bartr.) 
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supplies to decline at an average annual rate of slightly 

less than two percent in the delta region (29). 
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In ~he Central Great Plains states the shrinkage of 

available cottonwood sites has also been evident. Thousands 

of acres and millions of boardfeet are bulldozed annually to 

increase agronomic cropland and to improve and/or expand 

pasture la.nds (15). For example, from 1966 to 1976, commer­

cial forest land in Oklahoma decreased 12 percent mainly due 

to agricultural conversion, and the trend is continuing (25). 

Cottonwood, valuable for lumber, veneer, and pulp is 

increasingly more in demand (34). However, due to cotton­

wood's high site requirements, it grows best on sites which 

are well-suited for high value agricultural crops, such as 

soybeans (30). Since cottonwood cannot compete financially 

with agricultural crops on an acre-for-acre basis, pressure 

exists to convert the land to purely agricultural uses. 

As agricultural pressures continue to mount against the 

ever-increasing demand for cottonwood produc.ts, one option 

open to increase the available supply of fiber is to improve 

the per-acre productivity of the land on which cottonwood is 

to be grown (29). In addition, gains in productivity may be 

accomplished by planting cottonwood on suboptimal sites using 

genetically improved stock and intensive cultural practices 

(26). 

The subject of this thesis involves eastern cottonwood 

plantation culture on one of the seven soils originally se­

lected for study by Strine (50). The soil on which this 
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study was carried out was Oklared very find sandy loam. 1 The 

overall object of the project was to investigate the effects 

of agroforestry, specifically agricultural intercropping, on 

a juvenile cottonwood stand. The rationale for initiating 

the study was that intercropping the areas between rows of 

trees with high quality forage crops could provide a landowner 

with a means for an annual financial return, thereby reducing 

the investment involved in plantatj_on establishment. This 

report will deal specifically with the evaluation of the sea­

sonal effects of several combinations of ·t"irte·reropped species 

and cultural treatments on the nutritional status of three 

clones of cottonwood. 

1Soil Series, Okla.red very find sandy loam; Family, 
Coarse-loamy, mixed. calcareous, thermic; Sub-Group, Typic 
udifluvent; Association, Eevern-Oklared-Gallion (45). 



CHAPTER II 

LITERATURE REVIEW 

Agrof orestry 

Agroforestry, in the sense of agricultural intercropping, 

is simply a multiple cropping system that provides for the 

production of agricultural crops and trees on the same site 

(48). If applied properly, agroforestry can be both a pro­

ductive and ecologically sound system of food, forage, and 

timber production in which timber and agricultural crops 

coexist, benefitting each other (48). From the standpoint of 

timber production the crops provide weed control in the plan­

tation and a source of annual income to help offset the cost 

of plantation establishment, maintenance, and protection (39, 

48). From the standpoint of crop production, research shows 

that trees play an important role in recycling nutrients and 

improving microclimates for crop growth (39, 50). Agrofor­

estry, in short, is an intensive management system that com­

bines two traditional land practices into one to allow the 

landowner to obtain maximum use of the land return an annual 

or periodic income. 

Agroforestry has been practiced extensively for cen­

turies in Eu~opean and African countries (7, 20, 28, 39, 47), 
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but has never gained much momentum in the United States, pos-

sibly due to the large amount of land available for agricul-

tural production and the success of modern monocropping and 

mechanized farming in the states (48). Forestry and agricul-

ture, instead of coexisting as in Europe and Asia, have his-

torically been competing for acreage in the United States. A 

typical example of this competition in the southern United 

States involves two crops, cottonwood and soybeans (15). In-

stead of culturing the two crops together on the same land, 

and thereby deriving mutual benefits for each crop, the land 

generally has been utilized for the exclusive production of 

the agronomic crop (48). 

Integrating trees on land that has traditionally been 

used for agricultural production can be accomplished in five 

ways: 

1. Planting trees on land that frequently floods 
and therefore is not well suited for crops. 

2. Planting trees along fields, roads, and ditches 
and using them as a windbreak. 

3. Planting trees on range or pasture land. 

4. Having a total replacement of crops with trees. 

5. Intercropping under the trees on the same site 
(39). 

The emphasis of this report is on the intercropping aspect of 

agroforestry. 

There is a great potential in the United States for in-

creasing our timber production through the use of agrofores-

try techniques. The greatest potential benefits to be gained 



from agroforestry practices lie with the small private land­

owners, whose ownerships commonly consist of a limited land 

base (25, 39). Under an agroforestry system, an option open 

to the landowner is the use of a two--pronged land managment 

approach emphasizing woodlots on the marginal, less produc­

tive sites and intercropping on the better sites (39). This 

approach would allow increased production of fuel, fiber, 

posts, and timber as well as the production of food and for­

age (38, 39). European researchers have shown that inter­

cropping can work and that in the first four years of a 

plantation, there are no significant differences in the way 

trees responded to clean-tilled treatments and intercropped 

treatments (38). In fact, intercropped plantations showed 

slightly better economic results than plantations tilled 

annually (38). The interrelationships described, along with 

potential benefits, are illustrated in Figure 2. 
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Currently in the southern United States farmers are using 

an agroforestry approach by combining plantations of walnut 

and pecan trees on land also being used for the production of 

soybeans, corn, and forage (48). This intensive management 

of the land allows the owner both an annual income from the 

crops and nuts and a periodic return from the timber provided 

by the mature trees. 

Prior to the initiation of research to investigate the 

effects of agroforestry practices with cottonwood in Oklahoma, 

Strine (50) evaluated selected alluvial soils along the Red 

River in southern Oklahoma as potential sites for cottonwood 



Predicament 

(Limited resources in respect of land and capital 
needed to produce enough food and wood) 

Woodlots on marginal. land 
and for shelter around 
houses producing wood for 
fuel, posts, and timber 

Enhancing crop 
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livestock 
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Reducing need for 
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Source: Poulsen (39) 

Trees on farmland 

Control.ling 
erosion 

I 
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microclimate 

Lengthening 
growing season 

I 
Producing wood 
for fuel, posts 
and timber 

Figure 2. The Agroforestry Solution: Two Pronged 
Attack on the Small Landholders 
Predicament 
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plantations. He found that on selected sites, acceptable sur­

vival rates were obtained by combining intensive cultural 

practices and improved genetic planting stock. 

Following this work, Prewitt (40) conducted studies to 

determine the feasibility of intercropping forage crops (oats, 

or rye-vetch) between rows of trees in cottonwood plantations. 

He found that winter cropping seemed to have little adverse 

effect on soil moisture, height growth of the trees, or sur­

vival rates. However, trees in the intercropped plots exhib­

ited significantly lower levels of foliar nitrogen, indicating 

notable competition for this nutrient between trees and crops. 

Summer intercropping resulted in considerable tree mortality 

due to competition for available soil moisture. Prewitt rec­

ommended that further investigations be conducted regarding 

tree-crop nutrient interrelations on those sites where agro­

forestry was to be practiced. 

Nutrient Surveying 

A well~accepted practice of surveying the nutrient rela­

tionships of bbth soil and plant material is through the use 

of chemical analysis. Several researchers have done work in 

soil and plant analysis allowing them to establish critical 

concentration levels of various nutrients for a wide range of 

soil types and plants,(2, 19, 23, 24, 27). A critical con­

centration is defined as that concentration of a given nutri­

ent within a specified plant part or soil at which plant 

growth begins to decline (54). By comparison to these 
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standardized values, it then becomes possible to determine if 

a plant or soil of interest is in a stressed condition. 

There are many divergent ideas about sampling plants and 

soil for their nutrient status. However, researchers involved 

in this field seem to agree that there are two overlying con­

cerns that must be considered; the first being that samples 

be carefully evaluated to avoid erroneous conclusions based 

on a faulty sampling scheme, and secondly that the sampling 

scheme must combine both a soil and plant analysis to give 

an overall view of the site and plant potential (61). 

Chemical analysis of plant parts for a nutrient inven­

tory can be a valuable tool as an indicator of plant stress 

(21). In trees, both foliage and stemwood have shown poten­

tial for use in assessing nutrient levels (30, 42). Theoret­

ically, a leaf shoul4 be the best reflection of the current 

nutrient status of a tree, because it is one of the most 

rapidly expanding and physiologically active organs during 

the growing season (21, 30). The ability of the leaf to 

accumulate nutrients is governed by both the capacity of the 

site to supply nutrients and the condition of the environment 

surrounding the leaf. Thus, the leaf is the first organ to 

respond as site and environmental conditions change through­

out the growing season (21). While a variety of foliar sampl­

ing techniques have been used in the past to survey plant 

nutrien~s, there is no standardized procedure which has the 

agreement of all researchers. This is probably due to the 

fact that any sampling scheme should be based on the 
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particular morphology, taxonomy, and general growth behavior 

of the species being tested (31). However, if foliar analy-

sis is to be used as a diagnostic tool, it is essential that 

a systematic field sampling scheme be developed to allow for 

a consistent and accurate survey with minimal sampling errors 

(1, 4, 61). Nine essential items that must be considered 

when designing a sampling scheme are: 

1. The number of leaves sampled. 

2. The part of the leaf sampled. 

3. The level of the crown sampled. 

4. The crown class of the tree sampled. 

5. The season of the year samples are taken. 

6. Physiological factors, such as seed production. 

7. Extent of disease and insect damage. 

8. Potential environmental concerns, such as drought 
and periods of flooding. 

9. Soil factors, such as soil moisture and nu~rient 
availability (16). 

When designing a sarnpl:Lng system, the first thing to con-

sider is the amount of foliage to be sampled. It is essen-

tial that enough foliage be obtained to estimate the 

within-tree variation for the nutrient being analyzed. This 

amount of material will vary for different species of trees, 

but from 10 to 25 leaves should be adequate for most (5, 16). 

However, before starting ~he main study a small one should be 

conducted to insure that enough dried material will be pres-

ent to perform the analysis. 
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The part of the foliage being sampled can also have a 

great effect on the outcome of the final analysis. Auchmoody 

(4) has shown that the nutrient content of petioles and 

blades are often so different for many plants that either one 

or the other part should be used in the final analysis. If 

the two parts are combined, sample variation could occur. 

Concentration levels in the blade have been shown to be more 

responsive to external nutrient supplies and cultural prac­

tices than the petiole and whole leaf. This makes blade 

analysis a more accurate measure of the nutritional status 

( 4). 

Guba and Mitchell (23) suggest that one of the basic 

problems with foliar sampling and subsequent analysis is that 

the leaves change in size throughout the growing season. This 

affects their oven-dried weight and causes fluctuations in 

nutrient concentrations (24). To avoid this problem, leaves 

of the same physiological age only should be sampled (36). 

Studies have shown that recently matured leaves are the most 

active in the sink-source relationship, and that this activ­

ity decreases with age (52, 57). Therefore, the recently 

matured leaves should be sampled, if peak demands are of 

interest. 

The leaf plastichron age (LPA) index is one method used 

to identify recently matured leaves (17, 33). The logic used 

in developing an LPA index for a species is that if leaves are 

initj_ated at a uniform rate and morphogenesis is a continuum, 

then it should be possible to relate some measure of 
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morphogenesis to anatomical, physiological, and biochemical 

events in a leaf (17, 33). Thus LPA is a numerical indexing 

system which relates morphological development directly to 

time, allowing leaves of a known physiological age to be 

identified throughout the growing season. 

When considering the crown position of the foliage to be 

sampled, it is important to understand that differences in 

nutrient composition can be encountered at different crown 

levels (5). Therefore, it is important not to combine samples 

from both the upper and lower crown for one analysis. Re­

search has shown that while cardinal direction for determin­

ation of samples is not in itself critical, nonetheless 

sampling should be conducted in a consj_stent fashion with 

respect to direction (5). 

The dominant and codominant trees of a stand should be 

the only trees sampled in any study (60). Suppressed trees 

should be avoided because they tend to accumulate abnormal 

levels of nutrients and are not representative of the require­

ments of the dominant trees (60). 

If one is interested only in determining the period of 

the peak nutrient accumulation, then samples should be taken 

late in the growing season (16). Sampling of confiers is 

recommended between September 15 and December 15, and during 

August for deciduous trees (16). If seasonal trends are of 

interest, then sampling should be carried out periodically 

throughout the active growing season (60). 
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Sampling during periods of seed production shoud be 

avoj_ded due to abnormal allocation of nutrients by the tree. 

For the same reason, trees that show stress from disease 

and/or insects should also be avoided in a sampling scheme 

(5). In addition, periods of prolonged drought or flooding 

can also markedly affect the levels of nutrients in the fol­

iage. Finally, the soil conditions under which the trees 

are growing should always be a major consideration when 

interpreting the results from a foliar nutrient survey (16). 



CHAPTER III 

OBJECTIVE OF THE STUDY 

The objective of the study was to investigate the re­

sponse of various clones of eastern cottonwood when inter­

cropped with agricultural forage crops. The foliar 

nutritional status of the trees was used as an indicator of 

a stressed condition due to intercropping as compared to 

clean-tilled control plots. 

In order to evaluate the seasonal effects of the cul­

tural combinations on the nutritional status of the trees, a 

systematic sampling scheme was designed, utilizing two crmvn 

levels in the tree and foliage of known physiological age. 

Subsequent analysis of the foliar samples for nitrogen, phos-

phorus, potassium, calcium, magnesium, iron, manganese, and 

zinc provided data that was the basis for comparisons between 

the effects of intercropping and clean-tilling on the seasonal 

nutrient accumulation patterns by the trees. These compari­

sons, in combination with seasonal soil moisture measurements 

and soil nutrient measurements, were then used in drawing con­

clusions about the effects of agricultural intercropping on a 

cottonwood plantation. 

15 



CHAPTER IV 

METHODS 

The experimental site was located in southeastern 

Oklahoma on an alluvial Oklared very fine sandy loam in a 

four-year-old plantation of cottonwood (Populus deltoides var. 

deltoides Bartr.) that had a continuous history of intercrop-

ping. 'l'hree different clones of cottonwood and six cul-cural 

treatments were utilized in the experiment. The clones were 

United States Forest Service clones 66, 92~ and 109, planted 

on a 4.28 meter x 4.28 meter spacing. The six cultural treat-

ments used. were: 

1. Intercropping with a fertilized rye-vetch 
winter crop. 

2. Intercropping with an unfertilized rye-vetch 
winter crop. 

3. Intercropping with a fertilized oats winter 
crop. 

4. Intercropping with an unfertilized oats winter 
crop. 

5. Fertilized clean-tilling. 

6. UnferTilized clean-tilling. 

Each treatment was randomly assigned to two plots in the plan-

tation and all three clones were represented on each plot 

(Figure 3). 

16 
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OKLARED VERY FINE SANDY LOAM 

TRT 5 TRT 3 TRT 1 'rRT 6 

TRT 1 TRT 3 TRT 5 TRT 2 

TR'l' 2 TRT 4 TRT 6 TRT 4 

Legend 

Treatments 

TRT 1 = Fertilized Clean--Tilled 
TRT 2 = Unfertilized Clean-Tilled 
TRT 3 = Fertilized Oats 
TRT 4 = Unfertilized Oats 
TRT 5 = Fertilized Rye-Vetch 
TRT 6 = Unfertilized Rye-Vetch 

Figure 3. Field Layout and Design of 
Treatments Applied in the 
Cottonwood Study 
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Prior to treatment application, intense soil sampling 

was carried out. Three cores were bored randomly in each 

plot and samples were extracted from 30 centimeter intervals 

to a depth of 120 centimeters. The three samples from each 

level were then mixed and a composite sample was used for 

analysis. A similar analysis was performed at the end of the 

study as well. The Oklahoma State Soil Testing Laboratory 

performed the soil analysis for soil texture, pH, N03-nitro­

gen, phosphorus, potassium, calcium, magnesium, iron, manga-­

nese, and zinc on each composite sample. 

The agricultural crops were sown on October 10, 1980. 

The Elbon rye and Nora oats were sown by using a tractor 

mounted, p-t-o-powered, Cyclone seeder at a rate of 112 kilo­

grams per hectare. The hairy vetch was sown at a rate of 22 

kilograms per hectare with the use of a hand-operated Cyclone 

seeder a:fter it was inoculated with Rhizobium spp. bacteria. 

A fertilizer witb an analysis of 17-17-17 (N-P2o5-K20) was 

applied to the appropriate plots after seeding at a rate of 

224 kilograms per hectare. An additional application of 

fertilizer of analysis 34-0-0 was applied April 10, 1981, 

approximately one month before crop harvest, at a rate of 

224 kilograms per hectare. 

On May 5, 1981, samples were taken within each inter­

cropped plot to determine the amount of forage production. 

Three randomly located subsamples (60 centimeters by 90 centi­

meters) were taken from each plot and dried to calculate the 

dry weight production per hectare of each treatment. After 
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the subsampling was completed, the crops were harvested, using 

a six-foot, tractor-pulled rotary mower~ then raked off the 

plots to be used as forage. All the plots were maintained 

throughout the rest of the growing season by disking at the 

first of each month. The plots were disked in both directions 

·with a six-foot tandem disk pulled by a 40-horsepower gasoline 

tractor. 

Foliar sampling was done monthly from June through 

October over the 1981 growing season to assess the trends of 

seasonal nutrient accumulations. A 10.5-meter aluminum ex­

tension ladder mounted on the three-point hitch of a tractor 

was utilized in picking the samples. Two dominant or codomi­

nant trees of each clone were selected from each replication 

and used throughout the study for the foliar sampling and 

analyses. The leaves sampled were of a specific leaf plast­

c.hron age (LPA) after Dickmann (17). The first index leaf 

was designated as the first leaf to be two centimeters in 

lamina length, giving it an LPA of 0. Leaves were then pro­

gressively counted back from the apex to reach those leaves 

having an LPA of 9, 10, and 11 (index leaves 9, 10, and 11) 

for sampling. The sampled leaves were always obtained from 

the south side of the top one-third and bottom one-third of 

the crown, keeping the samples from each crown level separate 

at all times. Twelve leaves we1~e picked from each crown 

level; the first three leaves from the top one-third of the 

crown always came from the terminal leader, whil<~ the rest of 

the leaves came from lateral branches. In summary, an upper 
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and lower foliar sample consisting of 12 leaves was taken 

from two trees of each of the three clones on all 12 plots 

making a total of 144 samples per sampling period. The sam­

ples were then prepared for analysis by drying the leaves at 

105° Centigrade for 12 hours and grinding them in a Willey 

Mill to pass through a 20-mesh screen. 

Analysis of the foliar samples for nitrogen was done by 

the modified macro-Kjeldhal method (10); phosphorus by the 

colormetric blue method (37) (Appendix B); and potassium, 

calcium, magnesium, iron, and zinc by atomic absorption spec­

trophotometry (9, 41,42) (Appendix B). A Brinkmann PC 800 

colorimeter was used in the phosphorus determination and a 

Perkin-Elmer 403 Flame spectrophotometer was used in the anal­

ysis of the metals. All samples run on the spectrophotome­

ters were prepared by using a 3-to-1 nitric perchloric acid 

digestion. 

Soil moisture was also monitored throughout the growing 

season. At 8-to-10-day intervals, soil cores were extracted 

on each plot and samples were taken at 5-centimeter intervals 

to a depth of 120 centimeters and placed in soil cans. The 

soil was then weighed wet, dried at 105° Centigrade for 8 to 

10 hours, and reweighted so that ~he percent moisture content 

could be calculated and recorded. 

Past history of grasshopper (Romule~ micropte!.'a) infes­

tations and problems with the cottonwood borer (Plectrodera 

scalator) in the plantation lead to a preventative measure 

of spraying the trees after each sampling period through 
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August. A 44-percent concentration of emulsifiable SevimolR 

was sprayed at the rate of one-half ounce per gallon of water 

using a p-t-o-powered agricultural spraying unit. 

An. analysis of variance was used to compare the inter­

action of the crops and the trees. Analyses were performed 

on foliar nutrient levels by treatment, clone, and crown 

level in order to determine if there was a response to the 

cultural treatments applied. Results of the analysis produc­

ing an observed significance level of < 0.05 were considered 

statistically significant. 



CHAPTER V 

RESULTS 

Major Nutrient Analysis 

Seasonal Trends in Nutrient Content 

Trends for foliar concentrations of nitrogen, phosphorus, 

and potassium over the growing season are shown in Figures 4, 

5, and 6, respectively. Results indicated that patterns for 

phosphorus and potassium were similar, showing a gradual in­

crease through August, followed by a gradual decline through 

October. The pattern for nitrogen content differed from the 

other two elements. Foliar nitrogen concentrations were high­

est in June, decreased through July and August, rose slightly 

in September and then declined again in October. Nitrogen 

ranged in concentration from an average seasonal high of 2.61 

percent of oven dry weight to a low of 2.32 percent. Phos­

phorus ranged from an average seasonal high of 0.40 percent 

of oven dry weight to a low of 0.32 percent. Potassium 

ranged from an average seasonal high of 1.14 percent of oven 

dry weight to a low of 0.99 percent. Mean values for nitro­

gen, phosphorus, and potasslum by sample date are shown in 

Table V (Appendix A) and the results of the statistical 

22 



3.0 

2.8 

2.6 

z 2.4 
1;f>.. 

2.2 

2.0 

1.8 

0-----------------------

0 

~~~~~--~~~~~~"4-~~~~~~~~~~·~-+~~~~~~~~~~~~~~+-

June July Aug 

TIME SAMPLED 

Sept 

Figure 4. Seasonal Trend in Foliar Nitrogen Content 
for Pooled Cottonwood Clones 

Oct 

tv 
w 



0.6 

0.5 

p., 0.4 

eQ. 

0.3 

0.2 

June 

-0----------
0----------

0 

July Aug 

TIME SAMPLED 

Sept Oct 

Figure 5. Seasonal Trend in Foliar Pl1osphorus Content 
for Pooled Cottonwood Clones 

t'V 
~ 



1.4 

1.3 

1. 2 

1.1 

~ 

l)-1?. 1.0 

0.9 

0.8 

0.7 

o _____ _ 0----------0-----· 
-0---------0 

June July Aug 

TIME SAMPLED 

Sept 

Figure 6. Seasonal Trend in Foliar Potassium Content 
for Pooled Cottonwood Clones 

Oct 

t-:1 
C]l 



26 

analysis for the three elements are shown in Tables VI, VIJI, 

and VIII (Appendix A), respectively. 

Clonal Differences in Nutrient Content 

While significant differences were found between the 

three clones with respect to the absolute foliar concentra­

tion of nitrogen and phosphorus over the growing season, no 

clone consistently outranked the others over the entire grow­

ing season (Tables VI, VII, VIII, Appendix A). Although the 

magnitude of the concentration values differed significantly 

by clone for nitrogen and phosphorus, the seasonal concen­

tration trends were similar, as illustrated in Figures 7 and 

8, respectively. A significant difference was found betwen 

the three clones with respect to foliar concentration of 

potassium. In this case, clone 109 consistently out-performed 

clones 66 and 92 throughout the growing season as shown in 

Figure 9. Mean values by clone are shown in Table V 

(Appendix A). 

Nutrient Content £l Crown Level 

Data analysis indicated that the differences in foliar 

nutrient concentration between crown positions were signifi­

cant for nitrogen, phosphorus, a,nd potassium (Tables VI, VII, 

and VIII, Appendix A). The samples obtained from the upper 

crown were consistently higher in foliar nutrient concentra­

tions than those sampled from the lower crown for all three 

elements. Seasonal concentration patterns for nitrogen, 
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phosphorus, and potasium were generally the same for both 

levels, as illustrated in Figures 10, 11, and 12. Mean values 

for nitrogen, phosphorus, and potassium by crown level are 

shown in Table V (Appendix A). 

Cultural Effects on Nutrient Content 

Statistical analysis of the cultural effects on foliar 

nutrient concentrations indicated that no significant differ­

ences existed between all six cultural treatments with respect 

to foliar concentrations of phosphorus and potassium (-T~h}es 

VII and VIII, Appendix A), but nitrogen levels with respect 

to treatments, in Figure 13, were attributed to the fertil­

izer applications. 

Secondary Nutrient Analysis 

Seasonal Trends in Nutrient Content 

Seasonal trends in nutrient content for calcium and mag­

nesium are shown in Figures 14 and 15, respectively. Foliar 

concentrations of calcium showed a gradual increase through 

July and then a gradual decline through August, followed by 

a continued increase to the highest level in October. Mag­

nesium concentrations, on the other hand, showed a continual 

increase throughout the growing season. Calcium ranged from 

an average seasonal high of 1.81 percent of oven dry weight 

to a low of 1.27 percent. Magnesium ranged from an average 

seasonal high of 0.49 percent of oven dry weight to a lcw of 
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0.33 percent. Statistical analysis of calcium and magnesium 

(Tables IX and X, Appendix A) indicated that there were no 

significant cultural effects on seasonal concentration levels. 

Clonal Differences.in Nutrient Content 

No significant differences were found between clones with 

respect to absolute foliar content of calcium and magnesium 

(Tables IX and X, Appendix A) and no one clone out-performed 

the other over the entire growing season. Although accumu­

lations by each clone differed throughout the season, accumu­

lation patterns of calcium and magnesium were similar for all 

clones, as shown in Figures 16 and 17, respectively. Mean 

values for calcium and magnesium by clone are shown in Table 

V (Appendix A). 

Nutrient Content ~ Crown Level 

Data analysis indicated that the differences in nutrient 

accumulations between crown positions were significant for 

calcium and magnesium (Tables IX and X, Appendix A). Samples 

obtained from the upper crown were consistently lower in 

foliar nutrient concentrations than those ss.mpled from the 

lower crown position for both calcium and magnesium. Both 

elements had similar seasonal accumulation patterns between 

crown levels, as shown in Figures 18 and 19. Mean values 

for calcium and magnesium by crown level are shown in Table 

V (Appendix A). 
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Micronutrient Analysis 

Seasonal Trends in Nutrient Content 

The seasonal trends in foliar nutrient content for iron, 

zinc, and manganese are shown in Figures 20, 21, and 22, re-

spectively. Iron concentrations showed an initial increase 

through July, then decreased gradually through September, 

followed by a sudden jump to the maximum value in October. 

Zinc, on the other hand, increased sharply from June to a 

peak level in July, followed by a gradual decrease through 

October. Manganese concentration reached a peak level in 

June, decreased through August, then gradually increased 

through September, followed by a final decrease through 

October. Statistical analysis (Table XI, XII, and XIII, 

Appendix A) indicated that there were no significant cultural 

effects on seasonal micronutrient patterns. The concentration 

of iron ranged from an average seasonal high of 128 ppm to a 

low of 73 ppm. The concentration of zinc ranged from an 

average seasonal high of 92 ppm to a low of 28 ppm. The con-

centration of manganese ranged from an average high of 69 ppm 

to a low of 38 ppm. Mean values for iron, zinc, and manganese 

by sample data are shown in Table V (Appendix A). 

Clonal Differences in Nutrient Content 

There were no significant clonal effects for either iron 

or zinc content (Tablex XI and XII, ApP.endix A). Even though 

seasonal trends were similar for each clone, no one clone 
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consistently out-performed the other in its ability to accum­

ulate iron and zinc (Figures 23 and 24). For manganese, how­

ever, clonal effects were significant (Table XIII, Appendix 

A). Even though the seasonal trends were similar for each 

clone, greater concentrations of manganese were consistently 

found in the foliage of clone 66 (Figure 25). 

Nutrient Content by Crown Level 

Statistical analysis indicated that there were no sig­

nificant differences between crown level concentration pat­

terns for iron and zinc (Tables XI and XII, Appendix A) as 

illustrated in Figures 26 and 27, respectively. The effect 

of crown level was significantly different for manganese 

(Table XIII, Appendix A). Higher foliar concentrations were 

consistently found in samples taken from the lower one-third 

of the crown (Figure 28). 

Forage Production 

A complete summary of the per-hectare forage production 

for all intercropping treatments is given in Table I. The 

average production for fertilized treatments were consis­

tently higher than those for the unfertilized treatments. 

The fertilized oats had the highest production level and the 

unfertilized oats had the lowest production level of all the 

intercropped treatments. 
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TABLE I 

FORAGE PRODUCTION FROM AN AGRICULTURALLY 
INTERCROPPED COTTONWOOD PLANTATION 

53 

Intercropped Production Average Production 
Species Plots (metric tons dry wt. /ha) 

Fertilized 

Oats 4 3.16 
3.90 5 4.64 

Rye-Vetch 1 4.20 
2.86 8 1. 52 

Unfertilized 

Oats 6 1.00 1.25 12. 1.49 

Rye-Vetch 9 1.50 1.69 10 1. 88 

Soil Conditions 

Statistical analysis (Table XIV, Appendix A) indicated 

that there was a Significant difference between percent soil 

moisture at soil depths of 12, 60, and 120 centimeters, that 

percent soil moisture varied throughou~ the growing season, 

and that there was an interaction between percent soil mois-

ture at specific depths and the sample date. The analysis 

also indicated that there were no significant differences in 

percent soil moisture by the imposed cultural treatments. 
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Percent soil moisture (all depths pooled) varied from an aver­

age high of 21 percent early in the season to a low of 4 per­

cent late in the season. The trend in percent soil moisture 

is shown in Figure 29. 
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CHAPTER VI 

DISCUSSION 

While significant seasonal changes in foliar content 

occurred for all nutrients reported, the range of concentra­

tions encountered within each element were not large and were 

unaffected by the cultural treatments imposed. It would ap­

pear that the application of fertilizer in the fall (38 kilo­

grams per hectare of N, P2o5 , and K2o5 ) and spring (71 

kilograms per hectare of N) were the phases of the treatments 

that influenced the nutritional status of the trees. The 

fertilizer applicatio~s with respect to nitrogen were suffi­

cient to meet both the crop demands and still provide a 

beneficial effect to the trees. However, the fertilizer 

applications did not seem to have any effect on the foliar 

levels of either phosphorus or potassium. 

The order of magnitude for the elemental values found in 

this study was N>Ca>K>Mg>P>Fe>Zn~Mn. This ordering is similar 

to one found by Shel ton, Nelson, :3wi tzer, and Blackmon ( 43) 

for cottonwood, except that calcium concentrations were found 

to be greater than nitrogen concentrations in their study. 

The magnitude of the average seasonal values found for 

nitrogen, phosphorus, and magnesium were all greater than 

published nutrient deficiency levels for cottonwood, while 

56 
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those for potassium and calcium were only slightly below the 

reported levels, shown in Table II. 

TABLE II 

A COMPARISON OF PUBLISHED VALUES INDICATING 
FOLIAR NUTRIENT DEFICIENCIES 

Reference 
Nutrient White and Carter 

(59) 
van der Meiden 

(55) 

------------Percent Dry Weight------------

N 2.00 2.20 
p 0.17 
K 1. 30 1.40 
Ca 2.30 
Mg 0.18 0.20 

In addition, the magnitude of the average values found 

in this study for manganese, zinc, and iron were all above, 

or in the range of, relative magnitudes in Table III for 

healthy fruit trees. 

The seasonal foliar content patterns found in this study 

for nitrogen, phosphorus, and potassium are similar to those 

reported by Baker and Blackmon (6) in a foliar nutrient study 

of cottonwood. The decrease in foliar nitrogen and phos-

phorus encountered at the end of the growing season is 
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attributed to the translocation of these elements to the 

branches, stem, and root tissue for storage (6). Unlike 

nitrogen and phosphorus, little or no foliar potassium seems 

to be translocated to other tissue for storage by cottonwood; 

the decrease in foliar potassium levels is attributed to loss 

due to leaching or translocation of potassium to the roots 

where it is lost through exudation (6). There is also little 

evidence to show that calcium, magnesium, and iron are in­

volved in biochemical cycling to other tissues for storage 

(32, 43). Therefore, accumulated amounts of foliar calcium, 

magnesium, and iron are believed to be returned to the soil 

through leaf abcission (6, 32). Little is known about the 

biochemical cycling of zinc and manganese, but Kramer and 

Kozlowski (32) indicated that both elements tend to concen­

trate and be stored in woody tissues. Seasonal patterns of 

concentrations for both zinc and manganese would suggest that 

either biochemical cycling of the two elements into the woody 

tissue is occurring, or the elements are being leached from 

the leaves throughout the growing season. 

The systematic sampling scheme, using leaves of predeter­

mined LPA, allowed comparisons to be made concerning seasonal 

nutrient accumulation by crown level. While samples from the 

rapidly growing top one-third of the crown consistently pro­

vided higher nutrient concentrations for nitrogen, phosphorus, 

and potassium compared to the bottom one-third of the crown, 

the seasonal trends were similar for both levels. Therefore, 
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samples from the lower crown could be used, as suggested by 

Blackmon and White (8), to indicate the foliar nutrient 

status of the cottonwood with respect to nitrogen, phosphorus, 

and potassium content. However, in this study, the greatest 

concentration of foliar nitrogen, phosphorus, and potassium 

were found in the upper one-third of the crown in June and 

August, respectively. This indicates that if peak nutritional 

levels of these elements are to be evaluated, samples should 

be taken from the top one-third of the crown in June for 

nitrogen and in August for phosphorus and potassium. 

TABLE III 

RELATIVE AMOUNTS OF VARIOUS ELEMENTS 
FOUND IN DRIED LEAF TISSUE 

OF FRUIT TREES 

Content 
Element (ppm) 

Fe 100 
Zn 40 
Mn 40 

Source: Kramer and Kozlowski (32). 

While calcium, magnesium, and manganese had similar sea-

sonal foliar concentration trends for both crown levels, they 



60 

achieved their highest concentration in the lower one-third 

of the crown. This indicates that the lower one-third of the 

crown's foliage could be used agai.n, as in the case.of nitro­

gen, phosphorus, and potassium, to assess the relative vigor 

of the trees with respect to content of calcium, magnesium, 

and manganese, as well as in the determination of peak con­

centration levels of these elements. In this study, the 

greatest foliar concentrations of calcium and magnesium were 

found in October, whereas samples taken in June reflected 

peak levels of manganese, suggesting that samples should b$·.­

taken at these times to capture peak foliar accumulations in 

cottonwood. 

In this study, no differences in the foliar concentration 

patterns for zinc and iron were observed be~ween the upper 

one-third and the lower one-third of the crown. Therefore, 

the lower crown could be sampled to evaluate the peak foliar 

concentrations as well as to assess the relative vigor of the 

tree with respect to foliar content of zinc and iron. 

Based on the results of the foliar nutrient tests it was 

possible to evaluate the vigor of the cottonwood, but it was 

not possible to make selections for clonal superiority regard­

ing nutrient uptake. However, it is likely that genotypes 

could be selected for maximum response to specific cultural 

environments, as suggested by Gordon (22). 

When conducting this type of foliar sampling it is impor­

tant to monitor the soil moisture and nutrient status in the 

environment of the trees (50). The availability of soil 
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moisture and nutrients during the growing season can strongly 

influence the growth of all plants, including trees (32, 53). 

On the riverbottom sites, similar to where this study 

site is located, the soil moisture supplies are generally 

determined by the water table, which fluctuates with the level 

of the river (11, 35). This fluctuation in the water table 

accounts for the pattern seen in the seasonal moisture trend 

in thj_s study. When the Red River was at flood stage, the 

percent soil moisture was extremely high for the soil type. 

Subsequently, soil moisture began to decrease as the level of 

the river decreased. It was of particular interest that there 

was no significant difference in percent soil moisture by 

cultural treatment, indicating that in this four-year-old 

cottonwood plantation agricultural intercropping had no effect 

on soil moisture content. Similar results were reported by 

Hennessey, Prewitt, and Sturgeon (26) for a one-year-old 

cottonwood plantation. Through the use of regular soil testing 

and recommended application rates for crop fertilization, the 

fertility of an intercropped stte could be maintained and im­

proved over the years, providing sufficient amounts of 

nutrients in the soil to meet the agricultural production 

goals while still providing a beneficial effect on the trees. 

The agroforestry system of winter cropping between tree 

rows provided a method by which some of the cost of plantation 

establishment and management could have been recovered, and 

did provide a supplement to the landowner 1 s livestock feeding 

program. Based on the 1982 average price for improved hay 
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($85.00 per metric ton), production yields and income that 

could have been derived from the sale of the hay generated by 

the inte:rcropped treatments is shown in Table IV. In this 

study, fertilized oat intercropping would have grossed the 

most income by virtue of having the greatest production of 

forage. 

TABLE IV 

GROSS FINANCIAL RETURN DERIVED FROM THE SALE 
OF HAY FROM THE INTERCROPPED TREATMENTS 

Intercropped Production 
Species (metric tons dry wt. /ha) 

Fertilized 

Oats 3. 89 

Rye-Vetch 1.86 

Unfertilized 

Oats 1. 25 

Rye-Vetch 1.69 

Dollars/ha 

322 

236 

103 

139 



CHAPTER VII 

CONCLUSIONS 

Trends in foliar nutrient contents provide a good method 

of evaluating the effects of agricultural intercropping in a 

cottonwood plantation. With further quantification of stand-

ard foliar concentration levels for cottonwood, foliar sampl-

ing should become a very efficient approach for detecting 

nutrient imbalance in cottonwood, particularly when used in 

conjunction with the monitoring of soil moisture and soil 

nutrients. The following conclusions concerning foliar sam-

pling and agricultural intercropping in a four-year-old 

cottonwood plantation are made on the basis of experience and 

data analysis from the intensive nutrient survey that was 

conducted: 

1. The nutrient of cottonwood clones in an agri­
culturally intercropped plantation can be 
assessed by the use of foliar sampling and 
soil moisture and nutrient monitoring. 

2. Both unfertilized and fertilized intercropped 
winter forage crops in a cottonwood plantation 
have no significant effect on the foliar nutri­
tional status of the trees or on the available 
soil moisture, when compared with a clean­
tilled treatment. 

3. The relative nutrient status of cottonwood 
clones in a cottonwood plantation can be 
evaluated by assessing the foliage from the 
lower one-third of the crown. 
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4. The peak concentration levels of foliar nitro­
gen in a cottonwood plantation should be eval­
uated in June, and samples should be collected 
from the top one-third of the crown. 

5. '.rhe peak concentration levels of foliar phos­
phorus and potassium in a cottonwood plantation 
should be evaluated in August and samples 
should be collected from the top one-third of 
the crown. 

6. The peak concentration levels of foliar cal­
cium and magnesium in a cottonwood plantation 
should be collected from the bottom one-third 
of the crown in October. 

7. The peak concentration levels of foliar mang­
anese in a cottonwood plantation should be 
evaluated in June, and samples should be from 
the lower one-third of the crown. 

8. The peak concentration levels of foliar iron 
in a cottonwood plantation should be evalu­
ated in October, and samples can be from the 
upper er lower crown. 

9. The peak concentration levels of foliar zinc 
in a cottonwood plantation should be evalu­
ated in July, from either crown level. 

10. Fertilizing with a split fall-spring fertilizer 
application schedule based on soil test values 
and crop yield goals will meet the needs of the 
crops and provide additional nitrogen for use 
by the trees. 
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If agroforestry is to gain momentum in the United States, 

more research, such as the type conducted in this study, is 

needed concerning the cultural effects of this practice on 

other tree species. In addition, improved methods of imple-

mentation must also be investigated, including techniques to 

aid in crop cultivation and harvesting, to increase efficiency 

and in turn reduce costs. Not until ~his research is 
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conducted, can a sound base be developed to give advice to 

landowners on the best agroforestry techniques to use on their 

land. 
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APPENDIX A 

STATISTICAL ANALYSES AND MEAN TABLES 
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TABLE V 

MEAN 'fABLE FOR FOLIAR NUTRIENT CONCENTRATIONS BY TREATMENTS, 
CLONES, CROWN LEVELS, AND. SAMPLE DATES FOR COTTONWOOD IN 

AN AGRICULTURALLY INTERCROPPED PLANTA'I'ION 

Legend 

Treatments Sample Dates --·----·· 

TRT 1 = Fertilized Clean-Tilled Pickd 1 == June 

TRT 2 ~ Unfertilized Clean-Tilled Pickd 2 = July 

TRT 3 = Fertilized Oats Pickd 3 = August 

TRT 4 = Unfertilized Oats Pickd 4 = September 

TRT 5 = Fertilized Rye-Vetch Pickd 5 = October 

TRT 6 = Unfertilized Rye-Vetch Clone Sam;eled 

Crown Level Sampled CLONE 1 = Clone 66 

LEVEL 1 = Upper One-Third CLONE 2 = Clone 92 

LEVEL 2 = Lower One-Third CLONE 3 = Clone 109 

.....::i 
~ 
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10 2. s 1300000 
10 2. 19650000 
10 2 76550000 
10 2. 51 e~iOOOO 

1 I 10 2. 45200000 
1 2 10 2. 34300000 

2 2 I 10 2.39£50000 
2 2 2 10 2. 1:2<100000 
2 J 1 10 2.4'1000000 
2 2 , 10 2 . 2:1000000 
J I I 10 2. 7J(_Jl;)Q000 

3 I 2 10 2.571'30000 
J 2 I IO 2. 54 IOOOOO 
3 2 2 10 :2. 3goooooo 
3 3 ' 10 2 7:J;'fJ'}000 

3 J 2 10 2 ll }f,<)<)000 

I 10 2. 4llJ00000 
2 IO 2. 1<)AOCJOQO 

4 2 I 10 2 J-11000000 
4 2 l 10 1 q3.-,ooooo 
~ 1 I IO 2. ·1'1300000 
4 J 2 10 2 121~10•)00 

5 I I IO 2. 70200•JOO 
;; • 2 10 2 51;00000 
5 2 ' IO 2 . 71954 ~(1()t) 
5 2 2 HJ 2 _ 37 tsnooo 
5 J I 10 2.790ti0000 
5 J 2 IO 2 51650<)00 
6 I I 10 2 G~l7fii00fl0 

6 1 2 10 '. 40550000 

TABLE v (Continued) 

--·---- -~----

p MG CA 

o. 43536667 0.38875000 L 17691667 
0.32980000 o. 4t158333 I. 78250000 
0.35458JJ3 0.38283333 I. U358333 
0.27104167 0.45366667 1.79658333 
0 43975000 o. 40408333 I. 22975000 
0.321RGG67 0.434661167 1.89900000 

p MG CA 

0. 37530000 o. 39650000 1.20600000 
0 307!!0000 0.42350000 t. 79300000 
0 32750000 o. 40700000 1. 19 t50000 
0.24920000 0. 4"1950000 t .82050000 
o. 40020000 0. 4-1250000 1.38150000 
0.32380000 0. 4GJ5Q()()() 1.93700000 
0 41330000 o. 391~0000 I. 17600000 
O.JJ070000 o. 39300000 1. 55700000 
0. 363()0()00 0.35800000 1.01750000 
o. 28870000 o .• 1850000 1. '/605000Q 
o. 42220000 0.40100000 1.31"100000 
o. 32710000 o. 41750000 1. 83 iOOOQO 
o. 44600000 o. 38900000 - I. 19700000 
0.35930000 0.41350000 I. 768~0000 
0.39340000 0. 38400000 1.05150000 
O. 2G760G00 o. 4840()1)00 t. 73600000 

• 0 40t!i0000 0.44150000 I. 2840GOOO 
0 30000000 o. 49850000 1.91700000 
0 '30~'10000 o. 37950000 1.01050000 
o.~15.10000 0.3R650000 1.93000000 
0.384')0000 0.35500l)00 '.079fi0000 
0 25980000 o. 41100000 t .95 t50000 
0. 51520000 o. 37 rnoooo 1.09450::>00 
0.3J570000 0. 3"1G50000 1.91950000 
0 427:2000!) 0.41950000 1.28100000 
o. 32~00000 0. 43800000 I. 76200000 
0. J950UOOO o. Ja100000 I. 15600000 
o. 28390000 o. 46550000 I. 72150000 
0. '4 7.CllQOOO 0.31600000 1. 19800000 
0.31000000 0.42900000 t. 99500000 
0.4''.90000 0 30450000 I. 18100000 
0.34290000 0. 41500000 1.87650000 

K FE 

I. 17766667 94.000000 
0 98516667 96 94iG67 
t. 12533333 90.816G67 
0. 9606666 ., 100. 303Jl3 
1.24866667 96."IA1667 
1.02100000 91L883l3l 

k FE 

I. 12850000 94 400000 
0.95550000 104. 550000 
1.09050000 64 600000 
0 89500000 98 800000 
I. 1725000'J 89. 300000 
t .06650000 97 .800000 
I. 14100000 99. 2!'10000 
t .00950000 88 ()~10000 
I. 10100000 90.000000 
0.97100000 101.8~0000 

I. 19300000 94 800000 
1.06400000 105.600000 
1.16450000 90.600000 
I .04JOOOOO 103 8~0000 
I. 16600000 815 POOOOO 
0.94500000 •04 4'}()000 
1.23400000 P. " q.-_)()' ,, X) 

0. 9565l'000 •O<> ~(y)!)~l".) 

'. 275501)00 10H '0' i•.10f) 

O. 9GD<.)(1()00 t 12. 3!JOOOO 
I . 11 JO()Ol)(l 97. 3'J00'>0 
0.92~00000 108 400000 
l.375f-OOOO 1C4. P.~l0<.100 
I .08250000 92. <10')000 

'. 15200000 82.000000 
1.02150000 81 O'J0GOO 
I. 16850000 92 GIJOOOO 
t .03850000 85. 35~•000 
1.28650000 95.000000 
0.998!;0000 91. 200000 
l.204!10000 89. 550000 
0.91250000 9 I . AIJOflOO 

MN 

51 0~83"133 

66 •166667 
40 54 t6r)GJ 
"9 tG66f16 7 
43 2833333 
51 Qt;f,fl667 

MN 

!\O 3!:;00000 
76 150000() 
•5 &000000 
53 6000iJOO 
52.4500000 
61 . 51'..'00000 
50 3!i()l)t'n') 
s g . .t000')00 
38.5000000 
• , 0000000 
•• 0500000 
52 1500()()1) 
52 50!YJOOO 
61 . S ~OQf)QO 
3 2 z(lqrv'<lO 
"4) !}('.r1( f'('t') 

• 1. "J1''l•l(;C)f) 

50 ')f)f_-,()f"UJQ 

4., . (i(J()')(,01') 

60."Jf)OOOOO 
J5 . B<>ClOO<:'O 
•P.. t000000 
Je t"·G'lQf)"'J 
4'1. f·')(.f)!):']f) 
50 C!lOCOOO 
62. JC()()<)OO 
4'5' 2500000 
!12. S~OOOl)Q 
40. 9000000 
n. •000000 
60. 5000000 
12. 8500000 

~ 
~ 



··---,·~·-· 

TRI Cl ON~ tEVEl N 

6 2 I tO 
6 2 2 10 
6 3 t 10 
6 3 2 10 

!RT Cl ON€ l f. \if I. N 

t 1 to 
t 2 10 
2 I tO 
2 2 tO 
3 t to 

I J 2 to 
2 t t 10 
2 ' 2 tO 
2 2 I to 
2 2 2 10 
2 3 i to 
2 J 2 10 
J I I 10 
3 I 2 tO 

' ~ I 10 
3 2 2 10 
3 3 ' 10 
J J ) 10 
4 I 1 10 
4 t 2 10 

2 t 10 
2 2 tO 
J 1 to 

• J 2 10 
5 t t 10 
s I 2 tO 
s 2 I 10 
5 2 2 10 
5 J t 10 
5 J 2 10 
6 1 1 10 
6 t 2 10 
G 2 1 10 
6 2 2 10 
6 ] ! 10 
6 J 2 10 

TABLE V (Continued) 

N P Mu CA 

2 38550000 
2. 21750000 
2. 72000000 
2.38200COO 

lN 

36 4000000 
J9 4000000 
47 .0500000 
47 800()000 
40 6000000 
45.3000000 
40.5500000 
44.9500000 
59.0GOOCJOO 
.io. 4sonooo 
5:J ·1:'."100000 
61 2000000 
45 0'.)00000 
43 l(J()()()()f) 

~6 C000<.100 
11. :;i~onooo 
··-~~00000 
39 6500000 
G7.CJuooooo 
72. 4000000 
73. 8'.)0UOOO 
Gt 5(100000 
51 050()()0() 
57.8500000 
"' 9[100000 
59 5~i00000 
., 1. IJ500000 
4 t GJOOOOO 
95 l!·iOOOOO 
45 4500t)00 
76. 85f)(1000 
12.2~C0Cv0 
133 s~rJOOOO 

52 3500000 
15. 10')(1000 

56.(i5(l0000 

o. J2290000 
o. ~76fl5000 
o. 42450000 
0. 331!00000 

0. 40600000 
0.46350000 
0. 39200000 
0. 42300000 

t. 23950000 
I. 70950000 
t. 11350000 
I. 79450000 

K 

t .05300000 
0.99050000 
I. 24050000 
0.95800000 

,'·.· 

'· 

FE 

93 550000 
103. 5oo<JOO 
t 11. 600000 
93.500000 

MN 

45.9000000 
so. 2500000 
42 .9000000 
51. 8500000 

' 

-.:i 
00 



.... ----· 
r:o<o N N 

n 2 6t069444 
1J 2 •8840278 
72 2' 32409722 

4 72 2.48175000 
!; 72 2. 33840278 

YRl r!CKO N 

I ·~ 2 12 
J 12 

• 12 
5 12 
I 12 
2 12 

2 J 12 

' 4 i2 
2 5 12 
J I 12 
3 2 12 
J J !2 
J • 12 
3 5 " 12 

12 
12 
12 

• 5 I 2 
5 l 12 
5 2 12 
5 3 I 2 
5 4 12 
~ 5 ! 2 
6 I " 6 2 12 
e 3 I? 
(• 4 12 
~ 5 " 
!RI PICW:O N 

I 12 
2 12 
3 12 

• 12 
5 '2 
I 12 
2 12 
1 12 

I 2 

TABLE V (Continued) 

~ 

p MG CA K FE 

0 3Jfi:)750U 0 31354t67 I. 27500000 •. 07833333 73 090H8 
0 J88513:JS 0 :~!;611 t'' 1.50722222 t. IJBJ3JJJ 96.,63889 
0 3'.l'l81250 0.41368056 t. 30771178 I. 13201389 96.986111 
0 JGIS6111 0.4L87S000 1.59465276 "00854167 85' 618•)56 
O.Jl5U444 0.49090278 1.8 IJ958JJ 0 99486111 127' 8472'' 

N p MG CA K 

2.67750000 0.339-11667 0 34166667 I. 28'/91667 1 .05375000 
2 ~GGGbtlG7 O.JJ500333 0.37375000 I. 64958JJJ 1.08000000 
2 •t 1 i6~GS6 7 0.36200000 o. 44750000 I. 41125000 1.09875000 
2 •L'OB3333 0. 'l2<'158JJJ 0 50166667 I. Gl 125000 1.03500000 
2 32125000 0. 292 t56fil 0. 51.S IGGG7 t.794158333 0.98956333 
2 f>6 708JJJ 0. 35900000 6. 32000000 t.26916667 i.09"/911;67 
2.2G!.JOCGCO 0.37'116667 0.34375000 I .•0250000 1. t0458J31 
2 17708133 o nooBJJ3 0' 39708333 I. 27708333 I. I l95RJJ3 
2 40:!'li1J57 o. 352fil)~67 0.43916667 1.51750000 1.0·1aJJJJJ 
2. "Jli01~0000 0' 3 ,.06333 0. 4H58JJ3 1.76791667 0.99083JJJ 
2. (J~I fl'jlj(i(i'/ 0. J09 tGG61' 0.35541667 1.2837~000 1.01875000 
2 6141{i(j(i7 0.3fi091GG7 0 J8875000 I. 5~10SJ:JJ3 1. 10000000 
2 4]1)"15t)00 0 "{i('j~l 16'57 0. 4270BJ'l3 1. 23-t ffl6G7 I. t 1•1 HififJ7 
2 r;n~.n:n1 0. J~j"/t'1t)O()Q o . .,C)ltilifif'i7 1. 5!)015000 I 17.-t!:IOJJJ 
2 4i81!">0<)0 0.117 lfii;Gl o. 51250000 t' 7991666'1 t.OGGfiliUfH 
2 '1'l~l<JOOOO 0 359833J:l o. 3J 1:15000 I. 26Gljf.fi07 I. 18191667 
2 "J~1q lflGG1 o •:n5ffJ33 0 34003333 t. 45000000 t. 23-62!"1000 
2 01ntG67 0 40"91667 0 J/000000 t. 31!J00000 I. 1304 1667 
'2 :rt 1r,J:11Jh'l 0 3flJ9 IHS7 0. 42833333 I. 6J0833:1J I. 0811!'10133 
2 03JJ:JJ.13 0. J4409JJ3 0 42958333 I. OJB75000 0.9770BJJ3 
2.M0•1G67 0 J 1·109333 0. 32'108333 1.26791667 I. 03083333 
2 (j70'111)'J7 0 39:))5000 0.36333333 t. Ssa1suoo I. 17!.itl IG-57 
2 olP. 1.1~:'.J]'.)J 0. 4 IU5R3J3 o. 42083333 t. 35£116667 I. 204 lllC.G) 
2 f;~12!;0()0 0 39f>li·GGG7 o ... 841(,667 I. 54083333 I. 1'1250000 
2 58075000 0.325RJ3JJ 0. 50041667 I. 85950333 o. 97 1<&667 
') !)H75C)f)C)O 0.33675000 0.32583333 I. 274583JJ I. 0&003JJJ 
2 ~rj~<)01)QQ 0 43708J:tJ 0.32625000 t.43166667 1. 13375000 
2.41'.?:JJ1J'.J 0 15817500 0.41958333 I. 25000000 1. 12500000 
= 51 /!""JOQOO 0 3~<;:3,:JJTJ 0.467~0000 I. 64015000 t .03G:!~COO 
:> '.l1U!1:11~3 0 30.0JJJJ 0. 51416667 I .02375000 o.9733JJn 

lN 

14 :Z910(d 
86 29166"/ 
'1~. 108.lJJ 
J9.5RJJJ3 
;'f) 'l tr:i;t;·; 
3r, u:.•rr000 
BJ 6GGG67 
61 1:!5000 
:10 5'1t6G7 

MN m 

68 7569tl•'<I 28 OJ07'22 
52 8!;4 f(j6 I QI 55555~6 
37.91916137 71 01)94444 
48.61605~6 4 I (i4!;833'l 
43.9027778 34' 5069444 

If MN 

58 416667 80 4 t661VH 
IOI .4 t6GGJ 51 lfitj6fiG7 
96.500000 42 :i':\00000 

100. JJDJJ 50 0~31J~J 
117' 575000 4'1 \'}50t'fJO 
11. t666f)7 69 2500000 
;,e JJJJJJ 49 8J33JJJ 
95. fJ lfifi(i7 35 ft1JJJJJ 
79 OQt\000 '16 .t 1Gfiljfi7 

132. 5<t 16G1 .. I 5·1 tG'iJ;1 
61] 5·1t(>f;1 fllj CJ5R'l:l:ll 

100 O·I HiG7 A I t)')'J(Ul{)() 

94 !:i8.1'1:1l 'J 7 fatj{}( tO(H) 

'JO 2:.no00 50 lj tf•f"",fjfjJ 

124 70H11J 44 OA:UTIJ 
BJ 3JJJJJ 65 1'1f>ilfili 1 
90 G6f1fi'i 1 "t r,c,r,r,f,fi l 
9 I 3JJ'.JJ3 J2 J:l331H 
82. 791f1f17 4R 54 Hi(jlj..1 

171. 500000 40 1r,•,r,f"1i:i 1 
62.ft4t6fi7 62 70Fo!J:J:tl 
116 7916G1 60 O('(J<JC 100 
99 6fi~{}t;7 38 6 /~f)'_ll)Q 
79, 200'.IJJ 11.1 ~ :G•if>fi1 

1t •. 125000 41 4~lAJJJ3 

90 54 Hif17 (,ft O·t tfit;f'i7 
100.313'.113 fi3 4!if!JJ".ll 
101. g tf,ljf"", 1 4 I 3111113 
82. 12!:-0'•') r.1 :p·n1n 

1oq. :t:1:JJ:n .~r, ~'-I 1f,f"",fi 7 

...;i 
(!;) 



JQJ PICKO N ZN 

2 5 12 29.10BJJJ 
J I 12 !4 BJJJJJ 
J 2 12 65.5'11667 
J J ., 69 791667 
J • 12 40. 6(i6667 
J 5 12 3t .U93'.Jl3 

I 12 66 0(X)000 , '2 88 000000 
1 12 64 541667 

• 11 sr, 9~.q11J 

• 5 12 47 G2~iDOO 

5 I 12 I~> f'1:2'.1(.10Q 

5 2 I~ oci 'i?~.ooo 

5 J 12 9JJ Ol'rDlJ 
5 4 12 3q 2S00l10 
5 5 12 2R ~iuouno 
6 I 12 20 o:n_i13 
6 2 12 IJ6 20HJJJ 
6 J 12 81 1r.r,1;n1 
6 4 12 :JI; 675t)00 
€ 5 '2 4 I }0f1J:.n 

CIONE Pll.kO N N 

H 2 7 IHl'J:67 
H 2 5~'>9 niOIK) 
24 2 ::ian:>ott3J 

4 H 2 1(1'jJ"i500 
5 24 2 3'14:~J7500 

2·1 2 •1:i0d t'."167 

2·• 2 :1.11n9333 
24 '} 2?812~100 

4 ~-~ ~ 4]~1i25QC 

' 5 ,. 2 ;ir,,, tfif.67 

1 I ,. 2 6r.IA/'.i01) 

3 2 24 2. !l.f>9:t i~>OO 
J J 24 1 3r11ryr1fl'11 
J • 24 2. !J4r;;;iljnoo 

3 5 ~· 
:) '1~1G(jfiC,()·7 

Cl O~,ff Pit.Kl) II lN 

24 26.!1375000 
H 97.0000000 

'.l 24 64 4"/91667 
4 24 45 2')1G61)1 

5 H 33. 104 !frG7 
1 H 3, 10'1,GU7 
2 24 81. 6458J33 
3 14 ri6. fl!)•t tfifi7 

TABLE V (Continued) 

p MG CA I< 

0 36633JJJ 0.32354167 I. 27416667 I 08354167 
o. 41170633 0.33~79167 I. 41437500 I. 12562500 
0 . .t29~83:tl o. 40395833 1. 3004 1667 I. 11520833 
0. 311;0qJJ3 0.4~041667 '. 57437500 t. 07G~fi667 
0. 329208 33 0. 48312500 t. 83:!J20A33 I .00604 IG7 
0 29175000 0.32625000 t.27416667 I. 0539!;833 
0 J2t:j5()000 0. JG0-11661 1. 4·185'1167 1.0B!i20833 
0.3615208:1 0.41,.62500 t.25395033 I .OR!i208J3 
0 320R7o00 o. 48687500 I . 552~>0000 1.04020813 
0 2HR41667 0.5020AJJ3 I. 7 1625000 0. 9!"104·~j(j1 
0 35 10.i 1(;7 0 Jti08:1JJ3 1 . 2 76Gtifif;J 1 . o~n ~J11<1oi> 
o n7333JJ 0 36812500 1.62875000 •. 2l•-t lf1fitiJ 
0 408~UJJ 0. •2145833 I. 368950Jl •. 1q5tj~!1l)(J 
0. JBRG2500 0. "4.68958")3 1 65"10ll".J33 I. l·IR /!"101)0 
0. 3.'.?ft IOR'l3 0. 48150000 t. 8904 H'.ifH 1 . 0]8 I }~if}l) 

IE 

75 003'.111 
q7 500()00 
95. :;t!iOOOO 
88 8!l·1167 

t;:JO r.r;tl1Jli7 
70 G:n•f.'Of) 
<-,; 4~!'J; _;1:1 
90 ~Cj;>r)l}C) 

es. 1<).11r,1 
I ]it :'~i"' 11 lf) 

73 !11):''i11•J 
'1l RTH l1 

lfJ1.J •·•'1'!·11 
ftJ ff"'·Q -1 I 

1:1R r,;>•,1 ·• "' 

Mt< 

84 270R1Jl 
60 f'i<'15J?:l'.JJ 
41; 104 t r,r, 7 
51 ..-.qi'l".:fJOO 
50 9 70 tG'i7 
~" '] ~l.''11~] 
'17 3,-;ir·,1")1) 
3~ fi~l'I 11jl)7 
41 ",,,,,(ifj., 
'1:' it ,,,r,r,r1 7 ,, ; I :''l 1'•'17 
!°•O fi11.11r . .r,7 
1-1 Cl i'l 1..-.r. 1 
.11) i 1if•/)lllj() 

"1J1 :t1:'!·fln'l 

" 

00 
0 



Cl OtJ~ PIC:KO N lN 

, • ,. ~·.;.g .1l•1 16G6 7 
2 5 24 36.6041667 
J I 2• 26 .0625000 
J 2 24 96.0208333 
3 3 24 a 1 e 1soooo 
3 • 24 4C.6<H 1Gi:i1 
J 5 2• 33 8125000 

TRI Cl 0'.Jf f'JfkO N N 

I 1 2 7GOOOOOO 
2 • :! 571~~000 
1 • 2 2612500') 

I 4 • 2. 4:1I2'i000 
I 5 4 2.201"}!j000 
2 I • 2 3-~ooooa 
2 2 4 2. 3650{l000 
2 3 4 2.25875000 
2 • • 2 ~662!',()00 

2 5 • 2 .1 lr17500G 
3 ' 4 2 q71ijocioo 
3 2 4 2 UiJ/5000 
J l 4 2 5BOOOOOO 

I J • 4 2 4~!d.)::·f}()0 

I 1 5 4 2. 443 7-:.ooo 
2 ' ! 4 2. 11·11uooo 
2 ' 2 4 2 32 I 2~1COO 

2 I J 4 2 2Jlf10000 
2 I • • 2 422!'10000 

2 I 5 4 2.29250000 
2 2 I • 2 5311~;000 
2 2 2 • 2 2 hYiOQL)Q 

2 2 3 • 2. •·11~·0000 
2 2 • • 2 :M625000 
2 2 5 • 2.00075000 
2 3 I 4 ~ 45fi:i._.-l000 

2 J 2 • 2 :/6:H5000 
2 3 3 • 2 151')5000 

2 3 • • 2.44000000 
2 3 5 • 2 3:JA'/~1Ctc>O 

3 I I 4 2 77i3~5000 

3 I 2 • 2 7<!"J~i0()('10 

3 I 3 4 2 55G?5noo 
3 I • • 'J.59125000 
3 I 5 4 2 6 t 12:;ouo 
3 ] I • 2 5fi5COOOO 
] 2 2 • 2 4ti:I /5fJ00 
3 2 J 4 2 J 10~5000 
3 2 • • 2.5<1250l>OO 
J 2 5 • ~.34000000 

J J , 4 2 (;4315000 

TABLE v (Continued) 

·~ ---- -~-- ~-~ ~· --·-

p MO CA 

0 J6225\.100 0. 33 I 250CJ(j I. 28125000 
0 3H25000 0. 3!\625000 ., . 526 2 5000 
0 36500000 0.40750000 I. 39625000 
o.J3qooooo 0.47250000 I. 56SOOOOO 
0. 29450000 0. 48750000 l.72875000 
0 269!JOOCO 0.32500000 I. 28875000 
0 29925000 0.37875000 l.54J75000 
0. 30125000 0. 46000000 I. 40625000 
o. 2'1:125000 0. 531175000 1.68150000 
0 2-18501.lOO 0. 51375000 • 6087500{) 
o 1Rr,rJoono 0 J(,815000 t. 2937GOOO 
0 3~875000 0.30625()('0 '.8"107-5000 
o ., 19 t~;ooo o.•1500000 L4:Jt25UOO 
0. 34 150000 0. -'937!"1000 I. 64625000 
0. JOJ50000 O.S412SOCO : . 04Ci1!">000 
0 J<$1'.>ll000 0.30J7'JOOO '. 26625000 
0 J80!l0000 o. 32500000 1. :n 12sooo 
0.'131:]5000 o. 380'1!>000 I. 12500000 
0 3fiJ!iQOOO o.~Js1sooo 1.39500000 
o. 31425000 o. 48250000 I. 73000000 
0.33200000 0.30F25000 t. 25875000 
0.321<J0000 O.J-1?50000 I. 30500000 
0. 31)J:C~•OOO 0.38000000 1.25625000 
0. 32 115000 o. ••6i5ooo I. 42875000 
0 29 t15000 0.46625000 I. 66G25000 
0 :JBJ~(tOOO 0.35000000 ' :?81!'"t0000 
o 4r;r,onn00 0 '.l6J75000 '. 501:15000 
o.3·1~niw)o o. •n~oooo 1.45000000 
0 31275000 0.4J'.l00000 1. 720"15000 
0 J:H17f>fH10 0 47500000 t. 90750000 
o. J .. l'!"1r)01)() O.J4750000 t.20A'T!i000 
0 36 i5<X>OO o. J!j.,50000 '. o1712-~iOOO 
0 ~4?0f)(100 0. 39875000 1. 2H 1~:.c1uoo 
0 39400000 o. 43000000 I .60000COO 
0 1542~000 o. 472!>0000 I. 76f;25000 
0 :?8Tlf10CJO 0. 32125000 •. '11 t2~{J(J() 
0. 1]400000 0. 38875000 I 43125000 
0. 4fl?'l!J000 0. 42750000 I. 13125000 
0.JOOOOOOO 0.51000000 I 49000000 
0.27250000 0.52250000 I . 66000000 
0. 30225000 0 . 39"1 !iOOOO I .?91,~000 

K FE 

1.06000000 65 500VOO 
I .08250COO 103 500000 
I. 06750000 96 87!JC00 
1.o:nsoooo I 16 G2!"10QO 
0 %250000 114.8"1!:.000 
o. 96815000 5,.875000 
I. 05375000 t t I A7fi000 
1.05625000 95. 2'.JO{H)(') 
o. 958"15000 89. 500()00 
0.92625000 109 Ct>O;M}f) 
I. 1J250QOO f;G R7!10f)I) 

'. 10375000 08. A 1 ~~1Jf10 
t. 172!)0000 91. 3150( 10 
I. 10875000 94 875(1(\l) 

1.08000000 '.19. 1~\)f\00 
I 08500000 11 0".')f}()i)() 

I. W87!>000 % 1;>5POO 

•. 1~625000 04 12~0f)Q 

t.OJ~OOOOO 90.875000 
0.9,125000 120. 125000 
1.06250000 74.815000 
I. OS3'/5QOO 91 125000 
1.08250000 90 750000 
1.046,5000 11 1~0000 
0.93500000 145. 1250(1{) 
I t462rifl00 7q .t:Jn>OlJO 
I. t5t:.>50QO •07. 7!)(10(10 

I . I '000000 11 :/ 81~"1(H)() 

'. 15375000 60 37!'1000 
I 04625000 13:2 ]'i!HK)() 
I 041J('()f.JOll 1, 6~!"~1)<1r) 

I . IO 125000 102 JH ~>01 '!) 

I 10625000 IOU 7~•00<10 

I. 14375000 100 7!}')000 
1. 1275000') 1oe 6?:.ono 
I. 0 I 1750()() 58 '.1 /~1Uf\f) 
•. 13750000 105 ~)(lf 11 t(lf) 

I .08000000 82 .000f)ft0 
I 04750000 88. 250000 
1.00125000 143.875000 
t .00500000 G7.6:;>50ot0 

MN 

91. 2500000 
ljJ f."J!.i.Q()OO 
• 7 0000000 
51 7! .. 00000 
62 6250000 
61.5C'OOf'OO 
53. 4l!iUOOOO 
•o 12~.0000 

ot9. 1250000 
4 4 OOO'lOOO 
88 5000000 
6G 6~!"·0000 

39. G"J~<X'OO 
49.37500()() 
.C0.7500000 
76 , 51)0{)(l(J 

ljQ_ 3750001) 
39 "I 50{10'JO 
50 0000000 
•8 5000000 
!»G 0000000 
4 ·1 R 7 50P'10 
3 I qsovro 
•• I 250000 
37 6,50000 
J!j fl(J(ll)f)I_)() 

.,. ~!".qP(1(lO 

11 f1:75(1f1')(} 

45 I :i!10f}f)Q 
:ia 5r>oonoo 
'>2 1;ir,noof) 

fl I t•1 .•1·~-''>'1'l 

5' fi:>!J(V){}{) 
55 7~00000 
41! 6~1 50000 
45 :nsuonQ 
30. 15.(lQtl#JO 

21 &2!\0'.)0() 
.cs. 7500000 
39. 7500000 
6 3 . :1150000 

00 
f-l 



!Ill CUJN( PICi<.li N N 

3 J ~ 4 2.6J62SOOO 
3 J 3 4 2 41375000 
3 3 .. 1 2 .G'1D5000 
J J s • 2 lfA!"100000 
4 I I 4 2.5581SOOO 
4 ' 2 4 2 ]')0~'0000 
4 I 3 4 2 1'1.2!JCC•OO 
·1 ' 4 4 2 .30250()00 

I 5 4 2. 10075000 
2 I 4 :2 3S250<JOO 
2 2 4 2 12875000 
2 3 4 t C)(i87fi000 
2 • 4 2 I0}!'100QO 
2 5 4 I 9!1500'100 
J I 4 2 573'75000 
3 2 4 2 J787'Jf)00 

• J J 4 2. t075oooo 
4 :; 4 4 2 29000000 
4 ? 5 4 ' 106}5000 
5 1 I 4 2 75G21Jnoo 
5 1 2 4 2 6RJ~0000 
5 I 3 4 2 52~50000 
5 I • 4 2. 5•1'2SO'l00 
5 1 5 ~ 2 51f2!JOOO 
s 2 1 • 2 5')£i:l~i000 

5 2 2 ~ 2. !"iO!"·C.:POtlO 
5 2 J 4 2 4(Jl)]!:J0l)0 
5 2 • 4 '1 £1]!)00'101) 

s 2 5 4 2 6'J')f)(.•i){IQ 

5 J I 4 2. 72f;!'lljOU0 
5 J 2 4 2 G·1:l7!'>000 
~ J '.I 4 '2 S::iR75000 
5 3 ·• 4 2 77fi150(l() 
~ J 5 4 2 U I 0•.10000 
5 1 1 4 2 7~d f~l)iJO 

6 I 2 4 2 6'1fi00il>)0 
6 I J 4 2" 5fil:.J!lfl00 

6 I .. 4 2 5~H;:t!i()()() 

6 1 c, ·1 2 J;.? 1:1f10f1Q 

6 2 I 4 :2.357S00.00 
6 2 ~ 4 2 3!ir"0()000 
6 2 J 4 2 2 "'J:'~·f''.10 
G 2 4 4 2 '1~J1)~iOU0 

6 2 ~ 4 2 221:1P(°'\)O 
6 3 I 4 2. 64 ':>!"1000 
6 3 ~ 4 2 70000(){J0 
6 l :1 4 2. 4t1:·~;1101;0 
6 3 • 1 • 2 6:t~1t~POOO 

6 J . , • 2. '.liU:..'!l0t10 

TABLE v (Continued) 

·-------
p HG CA 

0. 3G725000 o. 42000000 1.75000000 
0 39600000 o. 45500000 I. 28J 15000 
0. 371150000 o. 53500000 I. 70625000 
0.3097!.'000 0.54250000 I 971,5000 
o. 38700000 o. :1500001)0 I. 26375000 
0.47275000 0.32750000 '. 321?5000 
0.'13~00000 o. '37:175000 I 28625000 
0. 38775000 0.42'50000 I. 67ii25000 
O.J?:J~OOUO 0 •·1125000 I .1!4375000 
0. 'J t27SOOO 0.31625000 t. 2(j:J75000 
o. 34075000 0 34COOOOO t. 4rJfi25000 
0. ]•\.12f1000 o. 31000000 I. 322~0000 
O.J2525COO 0 411250ll00 1. 590('0000 
0 2BR75000 0 44625000 I. 935C>O()ll0 
0 3797~000 0.32750000 t. 27:iljOOOO 
0. 4992-:iOOO o. 35500000 1 - !if·250000 
0.41'150000 0.36625000 I. :JJC.2~•000 
o. 4387~000 0 42000000 I. 62625000 
o. 3700i.)000 0.4012!JOOO I. 73750000 
o .. 1:1425000 0.3tTl5000 I. 2812!l000 
0.111375000 0.38125000 1. <17500000 
0. 4 I '.1'5000 0.43000000 1.39000000 
0 381)1JCJOOO 0.-49750000 t. 46G;'l~J000 
0. 32'100000 o. 521:'5000 t. 97!)(J(}()00 
o. :;rn.11~1000 0.35G21JOOO J. 2A2!"10000 
o J:r:n~eoo 0. 3'iA75000 1 5:J:J f~\UOO 
0. 3"/'.~!JOOOO 0 41750000 1. 75~00000 
0 3fl800000 0. 4QQOOOOO I !jt:'.1~0000 

0 '.I l'J'l!JOOO 0. 50B15000 t . 6 t onnO<JO 
o. J1:J2!i000 0.31125000 I 24000000 
0.43]25000 0.35000000 I. 66750000 
O ... G10X)(l0 O. 4 t!iOOOOO 1. 43250000 
o it 1n.rJnoo 0. A6'l00000 1.62175000 
0 JJ1,~i000 0 •112!">000 t. 9931'.JOOO 
0 ·1 1 I ~OrnJfJ o. nsooooo I. 'GJ75000 
Q '1(1~150001) 0. 29125000 . I. 31125000 
U J'tSOOOOO 0 . 4. 2 5f)0000 I. 31 ·150000 
0 ]P. 1i f!,000 0.44375000 •. 7:13750')0 
0 31 11':1ljl)O 0. 49J75000 1,96"/ttOOOO 
o ~r, 11 1.1000 0.33250000 1.26000000 
0 J'.102!'1000 0. 35375000 t. 511:'5(l00 
0 :?:'·1 t2!"1PO o. "1397~0(>() I. t57~10•JUO 
0 :'~1;:){)(_1()(} o.~9Jniooo 1.Gtn~ono 

0. )"Pc :2~000 0.5~500000 t .1!111!i(}(J00 
0 33100()0(} 0.35000000 1.2eoooooo 
0 !"10CJ50000 0.33375000 1. 4115()(l00 
() :1~1fiO:)OOO 0.39500000 I . 28'.:XlfJGOO 
0 JO l l!JOf.10 0.46500000 1.b 11;1fiO')Q 
0. 3;.i ~<1'l(lfJ0 0.49375000 1. f,AG25000 

K 

I .Ob 125000 
t. 15625000 
•. 182fi0-JOO 
1.07 U!.'000 
t. 17815000 
I. 1~62~000 
t .OeJ75000 
1.07125000 
0.91125000 
1. 15(){)(Kl00 
I. ll'l50000 
1. 04625()()1) 
I 00125000 

0.907SOGO<J 
I. 23500000 
1. 4 1500000 
t. 2G 12~000 
I t81?!i000 
t .05"}50000 
I. 02 125000 
I. 19500000 
t. 1525(lt)Q0 
I 1262!-000 
0. 93ffl5000 
t . 05000000 
t OH62!1000 
1 . 1f17f>O'J0(1 
I . 20125000 
I. 01150000 
1.02125000 
1 . 24!iOOt)(lQ 
1. 2'11~0000 
I. 19000000 
0. 95A'/500() 

' I 162!.JOOO 
I 11000000 
I 1250()(1()<) 
• 0·141:15000 
' 04500000 
1.osnr.000 
I . 0·1250000 
1.(183"/9.•00 
0. 9BG/'.'.'1ot.•') 
0. !/I 50<~J00 
I .04~00000 
I 2~875000 
t. 1GG25000 
1.0762!\0'Jf.l 
0 . ~\fi00(N)f)0 

H 

91 7f1QO()l) 

101 500000 
81 7!ifl'll1Q 

t 1 I (,]!"~000 

R4 G:>f•(J'10 
96 !"10f);100 

102. :t!Jfl()qQ 

e2. 12!>000 
185 fH'JOOO 

8:1 R7~lOOf) 
83 Q(Jl'·(Jlf(J 

83 8'1'l000 
7U 2~•0000 

187 3/~1('H\I) 

"' .501J(}(1Q 
92 !:1001'00 
a1.s·r~i1100 

go . Of 10000 
t41 :?5(}fJ(JQ 
61 !Jt_l<JOOO 
eG 8 HiO<•O 
92 50()000 
67 3;:,000 
qq 37f:bOO 
60 3n,POO 
HG 7!"1n11110 

tOG ~01.qtJO 

en :nr.1.,wJ 
10·1 n .'l"~1 •r10 
65. H11lono 
e6 1r.oo:_,o 

lOO 0000(1Q 
83 H75'>PO 

129. l:l~1P'>{l 
BA ?'II JI 11)0 

99. 12~t(H)fJ 
9'5 !if•'t<V)<) 
7!) '.1"1!"~1}'111 

gr, 12!\(JIH") 
9J 31!"10C")O 

1or, f.OW'"n 
fl~-. 'r(lf~')fV) 

9, !•t "'':''" 
t ·~ :'".')fdJ')') 
90 OOrJfY..'Q 
91j :')7r .. nrvJ 

111 ;•~1 pr1t'I(_) 

l(l. ~,.,.,,, ... if) 

1 17 fi;'~1t)l 1') 

MN 

•• 2500000 
:n ;isooooo 
'1'l 750•.fOfl(} 
43 1t·1r,cr:100 
1a e .'t.Pooo 
~fi 1!1CUo<X> 
37 5f}Of'tVJt) 

50 5f~')00'.10 

43 SCl'' 1orJ0 
r1i G:t!'IOOOQ 
39 0<1fln01JO 
JO Ofl(lOOOO 
49 6750000 
39. !jf\('1(\(101) 

6-S Ot.•noooo 
39 ]!,()(1000 
:'9 ~;_:.(J')('l()Q 

4 ~ 5'. •o<l()f.tO 
:ll '50-Pnnoo 
"}ff 87~t)f)IJQ 

G3 3750000 
4-S 3 1.fi'.'000 
46. (Jt~OO'JOO 
• 1. 2f1Q01 ~00 
S 7 fl 7 ~1n:_·., 10 
f.0 7!H•1••)f11) 
J<f fl"jlJIU"JC) 

46 ~f)l>tlDl;f) 

4-1 7r,(i'"' 11() 

S! Jl'~11•1} 1 JO 

55 R 1!•"tl4'lfJ 
35 fi.:7'!"1(\/\!)0 
,,. ? '!°)1)1~(1~'(\() 

15 ) l!}(lfl(~() 
A I 1':..')(j(_)f_") 

7fi 7'!"\01)()0() 
!l!l '.l7fll)'_l00 
r.fi l]':.l'11 lllO 
~'3 1;i:i(1')(10 

SJ '~100000 
55. ~50fll';-1)() 
33. 1 ?~·~··~'") 
'-"' G?~ r1•" 10 
A~ f1#!1P'1ril) 
Ul. 1.1~G'JCJ') 
fiG 37!>0<_)I)() 
:15 2!"1l'tf'lf_,1'(l 
·1? :''"1•~\'_•'•0•; 

'.I :t R 1 ~1fV.11 •I) 

00 
l'V 



___ ., .. _____ .. 
flH Ct ONE Plt.:KO 

I I 
I 2 
I J 
I • 
I 5 
2 I 
2 ] 

2 3 
2 4 
2 5 
l 1 
3 2 
J J 
J 4 
J 5 
I 
1 
I J 
1 4 

~ I 5 
2 2 I 

2 2 2 
2 2 3 
2 2 4 

2 i 5 
~ 3 I 

~ J 2 
2 3 J 
2 J 4 

2 3 5 
J 1 I 

J I 2 
3 I J 
3 
l 
3 
3 
:I 
J 
3 2 c, 

J 
3 
3 
3 
) J 'i 

• 
4 

• • 4 

• • 

N ZN 

• 15.000000 
• 64. 250000 
4 :J3. t2!3000 
4 4J J75(l()() 
4 :JJ 750000 

• 
4 

• 
4 

t• 000000 
'16. 250000 
42 125(l(lO 
37 625(1()() 
2-1. 12sono 
1 J 8 7!)('1()0 
18. 375(>00 
61 n·15~;.oo 

34 '150000 
75 0·1r.o<..\Q 
21 8"/!1000 
78 000000 
58 500{)00 
21 750000 
11 fi2~000 

..... 37!"1000 
14 37~000 
50 6)!"100() 
46 750000 
32 500(l(>() 

• 4J 61~.000 
9A 62~>01 }0 
74,:>!;0l!OO 
41. t'.}!1000 
29.00onoo 
18 fi:/~1000 

61 
(i 1 

4 50 
22 
13. 
78 
72 
31 
36 
12 
Sii 
fi•t 
Jfi 
34 
67 
I'} 

02 
71 
40. 
BG 
Bff . 

6;->~.noo 

37~1.)00 

1,0\HIO 
~)()0000 

1!"10000 
3-;~;000 

G'}!iOOI) 
1'}f1(1t>O 
l!)()lll)() 

1 :: ~·) '11)1) 

62!"1{ll.IO 
17~11\(\() 

c,:1 ~1oon 

OUDOOO 
7150000 
OOIKl<JO 
0~10000 

li'.15000 
:!7!"1000 
'150000 
t2!1000 

TABLE V (Continued) 
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t" 



fQI 

4 
4 

4 

• 
4 

• • • 
5 
5 
-:; 
5 
5 
5 
,; 
5 
5 
5 
5 
5 
~ 

5 
5 
6 
6 
6 
6 
l 
6 
6 
G 
6 
6 
6 
6 
G 
6 
6 

CUlNE 

2 
2 
2 
J 
~ 

3 
J 
J 
I 
I 
I 
I 
I 
2 
2 
2 
2 
2 
3 
J 
3 
3 
J 
I 

' 

LE Vf I 

I 
2 
2 
2 
2 

-------
PlCMU 

J 
4 
5 

• 
5 
I 
2 
J 
4 
5 

~ 

5 
I 
2 
3 
4 
5 

' 2 
J 
4 
5 
I 

• 
J 
4 
r, 

r1rv11 N 

' JG 
2 JG 
J J6 

• JG 
5 JG 
I :J5 

2 36 
J 36 

36 
1f1 

TABLE V (Continued) 

·~~~~~~------

N 

• 
4 
4 

• 4 
4 
4 

• 
4 

• 

• • 4 
4 

• 

ZN 

46 250000 
55 .000000 
62.2r.oooo 
43.500000 
9G. B"/5000 
55 J75f.>00 
"1 250000 
40 250000 
t5 soooeo 

t =12. 7!iOOiJO 
.. 2 500000 
•4 000000 
2'l 000000 
11 ouoooc 
67, )75000 
74 500000 
2S 125000 
24 000000 
t8 J7!JOOO 
78. 750000 

177.250000 
41\ 6~~'i000 

32. 500000 
22.87!.JOOO 

176 :n5ooo 
9:1 :l /!j(ll)Q 

• 34 . 1 !'")0000 
'4 .. s :n'.Juoo 
4 14. 7:"10000 
4 65 371300() 

1 t5 ocnooo 
32. G25000 
JI. 000000 
24 8"15000 

Hifi 875000 

.. SJ ''~0(10 
4:1 :>.~100!}0 

4 I ;')50(J0f) 

N 

2 1..i111~1~J~ll.i 

2. ~1Jt1 H1UG"/ 
2 .. 1J451J'3lJ 
-i. r.3-:;e-0556 
2. '1R48C: I I I 
2.47d33:lJJ 
2.36263689 
2 2136 I I II 
2 33061)444 

1<1tfl ... 4'14 

0 Ji3l7178 
0 4:)0".;'3556 
0.47511111 
0 4:;t)G:l:'l89' 

0 J!j')~>'Jl33 

0.29·9'17222 
0 338472i2 
0. 32451389 
0.30008:J:Jl 
o :> '~'.ln5fi6 

Mr. CA 

0. J IJJJJJJ •. 2617'3000 
0. 33958333 1.25847222 
0.36944444 0.B9e1II11 
o. 44555555 t,1119.t.t44 

O.A7152779 '. 35341222 
o. 35315000 l.20£>25000 
0.37263889 '. 75597221 
0.43791667 I. 71944444 
0.4919H44 :1.07136111 
o. 510?7'178 2. 274H444 

K IF 

I. 15847'2' 1:1 30!'>~!"1r; 

1.1643055G 95.f!Mij~<J 

1.22111111 95. 3Gt t It 
1. 237500()() Bo 41nn 
I. 1380555G 124. :c'l•.) 1 ', 

o. gns 19444 1'1. tl 1!'1:.iUO 

1.11236111 9G.63P.889 
1.04291667 98. 6•11 II 
0.93958333 90. 763689 
0.85161>667 111. "'!11':113 

MN 

<1°1 ''·'1«i<,r,7 
.-18 ~)~J!Jt;1'!)56 

7~ ·17171?2 
43 C}tt')f,f)')l 

J'.) ')~·1'"1-1'14 

73.'l·1'i2]2;Jo 
57.1!;21718 
47 . .tRGlltl 
53. 3194444 
4R lttlttl 

00 
~ 

"' 



l fVEl PIC.CD N ZN 

1 36 28. 1944444 
2 36 89.8055556 
3 36 l!0.666GG57 

I 4 36 42. 8750000 
1 5 36 3fi 815-0000 
2 I 36 21 87~J(>~00 

2 2 36 ').). 30!:i~!l5(i 
2 3 JG 61 4722221 
2 4 JG 40. 4 tfiGliG7 
2 5 36 32. IJRRAA'I 

JRI LEVEi PICKO N N 

I I 6 ~ 83000000 
I 2 6 2 72083333 
I J 6 2.47166667 
I • 6 2 67583331 
I 5 6 2 43916G67 
2 I 6 2.5~500000 

2 2 G 2 4 12500!'!"0 
2 1 6 2 261EGGr.7 

I 2 4 G 2 265R33l3 
I 2 5 6 2. ~0313UJ 
2 I I 6 2.68fi<i6G67 
2 I 2 6 2 29083'113 
2 I 3 6 ~.:tfi!1~)f!O\) 

2 I 4 6 2 ~l':J:)J:1Jl 

I 5 6 :1 38500'.KlO 
2 I 6 ' .,., 1!10000 
2 2 6 2 7''.l':l l'lMi 1 
2 J 6 2 .(>fl'J166fi7 
2 • 6 2. n1;,,so000 

2 2 5 6 2 . 0'J500000 
3 I I 6 2 . 75!i00000 
3 I 2 6 2 73503:133 
J t 3 6 2 5J~nJl:iJ 
3 I 4 6 2. 74!,QOOUO 
3 I 5 6 2. Sfi'.i8·33:l3 
3 2 I 6 2 56RJ3333 
J 2 l 6 2.492\>0000 
J 2 3 6 2.32166667 
J 2 4 6 '2 . .a11r.r.r.·67 
3 2 5 6 2.Jl)ICibCiG7 
4 I I 6 2.G16G66G7 
4 I 2 6 2. 400833'33 
4 I 3 6 2.25583333 

I 4 6 2.45000000 
I 5 G 2. J0';6Gfiri 7 
2 I 6 2.37JJJ33J 
2 i 6 2. 11750000 
2 3 6 I .89000000 

TABLE v (Continued) 

p MG CA 

0.38700000 0.31583333 I 27750000 
0 35033333 0. :14416667 1.35000000 
0 41266661 0.41583333 0.94833333 
o. :nssoooo 0.49083333 I. 21750000 
0.31283333 0.51333333 1.50500000 
0.29183133 0.36750000 1.29033333 
o. 31983333 o. 40333333 , . 949 16667 
o. 31.133333 0.47916667 t. 874 HHl67 
0. 27JGGG67 0.51250000 2.0·•500000 
0 27150000 o. 51500000 2.0ll41C667 
0. 3!H!Bl333 0. 30•1 IGG67 I 25333333 
0.4t51lifiG7 0.33000000 I 13!i8J333 
0 4•t50000 o. 383l3333 0. 930833:13 
0. :H):J(l()OC)Q 0.4191666"/ 1.21583333 
O.J~OfJOOOO 0 46·116•Hi7 I. 3 11133333 
0.3191GG67 o. 33~83333 t.2'R500000 
0.32916667 0.35750000 t. 6G9166G7 
0.3JOG6667 0.41083333 I. 62333333 
0. J IJJ3333 0.45!!16667 t. 8 t9 Ui'367 
0 2181CG67 o. 48500000 2. 21750000 
0 JJ2!i00()0 0.334166G7 I. 27416G67 
0 39850000 0.3G416667 I . 3 1000000 
0.55566667 0.39916667 0. 9 I 2!10000 
0 42703333 o. 44750000 1.03916667 
0. 353GG667 0.47916667 I. 36 IG1;667 
0.28583333 0.37666667 1.29lJnJ3 
o. 32333333 0.41333333 1.79166667 
0.:17816667 o. 45500000 I .55583333 
0.28716667 0.5~503333 2. 15833"333 
0.270(,6667 0.54583333 2.236GGG67 
0.41·150000 0.31833333 1.24666667 
O. S·IJG6667 o. 33750000 I. 16500000 
0.50RJ3333 0.36000000 0. 79Ci66667 
0 11(j483333 o. 40GG6667 0.938U333 
0.4' 116667 0.42083333 I. 174 16667 
0.30516667 0.34416667 1.28666667 
0.331SOOOO 0.34416667 I. 73500000 
0.30150000 0.38000000 1.83333333 

K re 

I. 15833333 58 166667 
1.07833333 98 tfilirjf.7 
I. 18333333 9~ ()()()()00 
I. 18583333 79 000000 
I .046F.6GG7 I 19 R33n3 
0.94911;667 5A GGGG67 
1.0!ll'ifittG7 104 f'iGGr.tn 
1.0141661;7 1 Q 1 t')Qf)00f) 
0.88'11'-Gli7 Ill fifjfil'il;1 
0 .. 93:l?U>OOO 115 p1r,r,r;7 
I. 15916667 ·11 ~;oocioo 

I. i0·11Grali7 U)4 9 u;r,r,1 
I. 16750000 RJ 6fili<ifj7 
I. 16333333 82 GG"1f~'17 

t. I 1·1 HHHi1 124 r.r,r.r.r, 1 
I .036fJGliG7 76 83:111] 
1. 10500000 91 7!)(l(1rJf) 

t .07 tG'S6G7 106 IGG1',S7 
o. 9933'.1333 75 :1:1:1:1:1.1 
0.86750000 140 -1lrif"'11J7 
1.10833333 65 c; u;r,r.1 
I. 16833333 98 5f)(UJQ0 
1.18000000 81. "tl1Cifi1 
I. 27750000 78 75COOO 
t.2QG666G7 106 r,&:1J:ll 
0.92'll&r,G7 67. l(1Gf,f"tl 

1.031661;67 IOI. 583333 
I .04833333 101. 750000 
0.9116<ltiG7 101 75'JiJQf) 
0. 9:16fjGf1fi7 142 9J:t:nl 
1.255833'.13 8G 7!>0<.100 
I. 314 lli667 92 9 Hifi67 
t . 28 lftGliG 7 90 3133Jl 
I. JIOOO'~ll) BO ;~·· 11nno 

I. 21 IG6f1rt7 t&li ~l\:l~J'.1:1 

I. 12000<l'JO 79 ~ 1r1fi67 
I. 15833333 88 •1Gfifi7 
0.979161ili7 112.nn13 

MN 

74 4 Hi6667 
51.6666G!H 
31 5R3n33 
45 8333333 
4 I. 8333333 
86 416r.lif;7 
611 . G•;G'i'l6 7 
5,. g ff,(jt,i67 
54 3133133 
56 4IGG''''1 
66 1r.r.r.r.1;1 
45 Oc)r•1111•l•) 

:19! 7Sl)1_'(t11') 

4;1 (it'1hr,Mi7 
JB ~ 111r..1ifil 
1"J JJ~~:l1] 
!1·1 r.r;r,f'..r,r,·; 
4:1. 916'-1'1-;7 
50 1f;(i(;•i67 

"" tril')'iflfi'i 
6 I ~':iOIX\Of} 

35 8:133333 
28 3333133 
"2 i!:•fJ0(11JQ 
•I R3JJJ33 
11 r..:r,r,f,67 
46 16fili{;67 
46 r.GGfi'367 
!>fl OA3~133 
4r, 3131113 
57 1!111333 
37 CJ l'l()fjlj7 
'1'1 t;li'i'•'="1 
43 1131'131 
32 -s u;,r,,1•1;1• 
1". SnQ')O'>O 
•5 .fl 1r,r,r,c;7 

4' OOOtl<lOO 

00 
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4 2 • 6 2 013JJ.:U.1 
4 2 5 6 I. 98000000 
5 I ' 6 2.87500000 
5 I 2 6 2 C.1916667 
5 i J 6 l. 56150000 
5 I 4 6 2 84583333 
5 I 5 6 2 7'5/~000;J 

5 2 I 6 2 <B5UJJJ3 
5 2 2 G 2 5!11G6nG7 
5 2 , 6 2 -IO'l tf:G6i 

5 2 • 6 2. 4:'>6•JG6G 1 
5 2 5 6 2 •2000000 
6 I 1 6 'l ti<"'t!°)OOOOO 

5 I 2 6 2 6'l·i~OOOO 

5 t J 6 2 5 Hi6Gfi67 

6 I 4 6 2 5AOfiJJ3J 
6 ! 5 6 2 4!i~l00000 

6 2 I 6 2 47000000 
c 2 2 6 2 47--:'!Jtlf)t)O 

6 2 J 6 2 11 00()<,}0() 

6 2 4 6 2 4~M Uif1£d 

6 2 5 6 ' 16 f(ihl.Ji.7 

rn1 1.EVEI. l•ICKO N lN 

6 14 .G·66Gll i 
6 81 916f.G7 
6 JS 81JJJ3 

' • 6 37 916667 
1 5 6 3l 4 t6fifH 
2 I 6 IJ.9t&Gfi1 
2 2 6 90 (i4)fi6fi7 

2 3 G 52 58J:J:l'.1 
1 2 4 6 J9 ~50000 
1 2 5 6 2.t. o4 16fi6 7 
2 ' 1 6 3·5 250000 
2 I 2 6 79.6GGG67 
2 I J 6 66. B3JJJJ 
2 I 4 G 4 I. 250000 
2 I 5 6 JO 000000 
2 2 I 6 38.000000 
2 2 2 6 87.6G6667 

2 2 3 6 S'J. 4166G·1 

2 2 4 6 JS.833333 
2 2 5 Ii 29.416667 

3 ' I 6 15.583)33 
3 1 2 6 65.250000 
J ' 3 6 aa· 333333 

J I 4 <l 46.250000 
:I I 5 6 28 4 HiG67 

J 2 1 6 14 .083333 

TABLE v (Continued) 

p MG CA 

u. Jo:Jooooo 0.45000000 ~.J2JJJJJ3 

0 27700000 0.43833333 2. 503333)3 
0. 35300000 0.30166667 1.26666667 
0 .... 66667 0.3441G6G7 I. 37083333 
0 5,050000 0.39333333 o. 95333333 
0 41703333 o. 46063333 I 04000000 
o. Jr,13n33 o. 47083333 I. 4 1063333 
0. 2'/516667 0. 35250000 I. 259 IGGG7 
0.311CJ33J 0. 38250000 I. 746660Gl 
0 l 11<ifili67 o. 4·18J3333 I. 76500000 
0.31"150000 0.50750000 2 04 \6fifi&7 
0 28433331 0 53000000 2. 30ijJ33J3 
o. 35Je3JJ3 0.30563333 ., . 26• 15667 
0 47!100000 0. 31750000 I. 21916667 
0.41200000 0.38500000 0. 83!>00000 
0. 403833JJ o.HB33333 1. 22083333 
0.3J9!i0000 0.4808~333 1.3~0nJJJ3 

0.31%6667 0.34583333 1. 26fi00000 
O 38~i1GGC'i7 0.33500000 1.6411 H;finJ 
0. 304"15000 0. 45416667 I .66500000 
0. 30'J0'.133J 0. 4866666"/ 2. 076~i6G6 7 
0 ')701f;r;61 0.54750000 2.29ftfififi67 
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0 P.591(>66 7 84 BJ:JJJJ 
0 74250000 17<i.416Gf1l 
I. 10916667 62. 4 HililJ7 
I. 18000000 87 'J5fXl00 
I. 30833333 104 750000 
I. 32500000 78 41(j(it;7 
I .08916667 t16 500000 
0.95250000 62. r.<,i;r,(jJ 
I. 17083333 86 J:Ul"IJ 
I . IOOOOIJOO 9'1 ~·fi"l113 

1.02000000 80 OOIJOf.lO 
0.85416667 105 7500f)() 
I . I 6000000 89 OS.lJJJ 
I. 14083333 93 5~1'.D'.1 

I. 20>83333 114 .000000 
I 16333333 83 :250(;()0 
I. 16000000 I It :1!JO()(ll) 
I 0016fiCi67 92 001JOf)() 
1 . 126lifiG6 ·1 101 Ofn:nJ 
'04416667 93 R"l111:1 
0.9091ftGG7 8t _(.)fJ(>(J'llJ 

0. 78Cififi()IH 107 41f"1fif11 

MN 
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'17 91G66C.7 
58 GGG6G67 
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31) l(j,(,fifj67 
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fl\) 4166bfi7 
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3 • 2 6 65.833333 
'.I 2 3 6 51 250000 
3 2 • 6 35 083313 
3 2 5 6 33.750000 

6 64 SA:l:lJJ 
6 OS 093J1J 
6 66 BJ3J'.JJ 

4 6 52 !>BJ:J'.33 

5 6 55 !itJ13JJ 

I G 67 ,, 1fj.J(j7 

• 2 2 6 ')Q 'J lfit:57 

• 2 1 6 62.251)000 

• 2 • 6 5~ 333'.133 

• 2 5 6 39. 666f.6 I 

5 I 6 11 {Vif.<i67 

5 I J 6 7J ·1soooo 
5 I 3 6 11~ Q(i()()O() 

5 I 4 6 42 5fl001'JO 

5 ' 5 6 28. e:D'JJJ 

5 2 I 6 1:1 58.JJ'.tJ 

~ 2 2 6 105.ljO(l;){J() 

5 2 3 6 61 t66(1£17 

5 1 • 6 36. ooriuoo 
5 2 5 6 28. llHifi67 
6 1 I 6 ? I 4 f(il)r,7 
r, I 2 6 t53 Hifi'lfi 1 
r, I 1 6 or. tfi.f'l(ifi ., 

6 I • 6 JC /5'1{11)0 

fi I ,. 6 t1';).0fHl(l•"l0 

6 2 I 6 '20 ~~UO~JO 

5 2 ' 6 t 19 2~d)O'J0 

6 2 J 6 88 lfi"fifi,7 

6 2 • 6 37 001JOOO 

r, 2 ~ 6 '.17 ·11fi'ifi ._, 

Cl WJf l E Vf l ''ICllO II N 

12 2. 8'l20R:J1J 
12 2. G:l tfi<>r.r,1 
12 2 4691G£,67 
12 2 55~oonoo 
12 2 "A54 !Fifi 7 
12 2.54750{]00 
12 2 495flJ13:J 
12 2 291]5000 
12 :i ~tfi17~·.~iuo 

12 2 ;0:1:1n:u 
12 '1. !).145R:JJJ 

12 2 .• 9''11fi67 
11 2 3~10fi l:tJ 

" 2 G·H.i:1!iOAO 

TABLE v (Continued) 
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0.41:166667 o. Jo2oe3J3 1 2587!;000 I. llj70!11U 

0.4!:i600000 o. 33500000 I. 223JJ33'.I l. 14al:n'.13 

0.50266667 0. 39375000 0 90000000 t.22fiGGG<;7 
0.43783333 0.43~7~000 t . 094 tcifiG 7 ' ') l'lf11l111 

0.3G766GG7 0.47'1166G7 I .406'3'.l:IJ I tJtfi.r,r.r,·1 

0.32000000 o. 34500000 I. 2q%8J33 1.0000001.JO 

0.36741667 0.34458333 '. 60541667 t. eo79tGfi7 
Q. 35fi50000 o. 4 14 1666J '. 70083333 I. OOJ750')() 

0 31433333 0. 4G20B1J3 2. ()~·~·8'.lJl 0. <)317!il)(JQ 

0.2907~000 0. 4970B3JJ 2. 2620R'.l3l o f\ffo.11 r,lj 1 

0.31100000 o. :J00-11667 I 262'11667 I I 13-/!'"1•~JO 

0.36050333 0.33416667 t . 229f18l33 '.09791661 
0 447fiGGG7 0 . 3 72 5.0000 O.M2U!131J '. t')75()f_)J.lQ 

0. 37193333 0 4'1 l?.5000 I .lM79tfi67 t. ,.,,. 7~111'>'> 
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f."tl 
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TABLE V (Continued) 
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CLONE l f VE.I f'ICKO 

2 I s 
2 
2 
2 
2 2 4 

~ 2 "' 3 ' I 
3 ' 2 
3 ' '.t 
J ' • 
3 t 5 
3 2 I 
3 
J 
3 
3 2 5 

CLONE l f V[L PIC~D 

' I ' I t 2 
3 
4 

5 
I 

t 2 l 
I 2 3 
I 2 • 
I '} 5 
2 
2 
2 
2 I 4 

2 I 5 
2 2 I 

2 l 2 
2 2 3 
2 2 4 

2 2 5 
3 
J 
J 
3 
J 
3 
3 
J 
3 2 4 

5 

N 

12 
12 
12 
12 
12 
•2 
12 
12 
12 
12 
12 
12 

N 

2.4254,667 
2.35625000 
2. 261~50t:'O 
2. 1041f,G67 
2. 22500000 
2 10,91667 
2. J'!'):l!"10000 
2 7479H167 
2 4A250000 
2 '/f)') 16hfi"/ 
2 5075000 
2 5:Jl.:'5f>00 

p 

O.J24BJJ3J 
o. 27150000 
0.29241<;67 
0.27537500 
0 26391667 
0. 25200000 
0 39516667 
0.49908333 
0 ... "1'500000 
0 4552~000 

0. 37425000 
0 306CJl6tH 

MG CA 

o.•ssa3333 ,.23541667 
0.35208333 1.28541657 
0.38666667 I . 727 50()1){) 

o. •5875000 I. 66583333 
0.53250000 2.0570RJJ3 
0.53833J3J 2.19708333 
o. 33750000 I. 26%8333 
0.34958333 t. 32250000 
o. •0208333 0.94fi:l5000 
o. •%66667 t. l':lJ7!">000 
0. H45BJJJ t.•1666G67 
0.36416667 \. 2837!>000 

I< FE MN 

t. 10875000 120 791'167 J1 8750000 

0 99•16667 11. 08JJ33 5 7 . '5001-'000 
, .07250000 99. 9 j(.(ilj7 50.J7!:<J000 
t .0•29 t6fi7 97. 9 ,,,,-,r,7 39. 4 16f·'·67 

0.90166667 90 :lc:l l("i7 5 i 58:1:-UJ1 

o. 79208333 147 70~ViJ3 .. 6 9'fiP:'.lJJ1 

I. 19•58333 7J. 7:Jor,no 6• t6J;fjf'i67 

t.25166G67 9·1 J5<)0f){) 4~ 291':.f167 

1.3091666'/ 108 161if1fi7 25 9t6C.'-67 
1.3141GG67 81 2f)tt)33 43 ;>9t(if,67 

I. 11375000 121 BJ:l:IJJ 37 7':>r)O<J00 

I .000• 1667 73 3'15000 7t.:1916t67 

2 JCJ(J 0.3555833:) 0.38666667 1.93500000 t.15666661 89 'llGf.67 
AJ.'.1'.JJ 0.3555833".J 0.38GG66G7 1.9J500000 t.15666667 89 91Gf.67 55.916t'i67 

2 ?4:i 0.34tGG66.7 o.•4003333 t. 79t6fi6G.I 1.08208333 102. 12~000 < l<>!i7 0. 34 tGG66.7 0 .• 4003333 t. 7916666'1 1.08208333 102. 12~000 •• O• IG'>G7 

2.1aJ 0 32200000 o. •8125000 2. 1204166'1 0.98333333 e• 58DJJ 
J:1J.l'l o 32200000 o.•8125000 2.1204166'1 o.98333333 e• 58DJJ so 2003n3 

' '}i;ri 0 2831fr661 0. 50041667 2. 36• 1666'1 0.88250000 134 •Hi'i67 r;ni:n 0 2831fr661 0.~0041667 2.364166£i"1 0.88250000 134 •Hi'i67 3R.R7~t10()<) 

N /N 

12 ]H ~OR13J 

12 01 54161;7 
12 65 958333 
12 ~~ JJ~)3J 

12 37 208331 
~2 25.6G6fi67 
12 I '2 4!lR1'.ll 
12 '13 0(>f,}0f)0 

12 46. 250000 
12 29 OOC>OOO 
12 J] Q()(l<)C)Q 

t2 97 4~0113 
12 70 1251100 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 
12 

44.45eJJJ 
36 2~• lf.i61 
21J :zoe:nl 
70 R3'.l11J 
6J ~>ft:i:J13 

31 t:.)!.JUOO 
Jf;. <J t(jf"",fl7 

'23 JJ~)Ul..\0 

~l.j 4 lhfi{}7 
105 <)1Lfilj7 

:)9 OJ:1·1_1.l 

37 1J~>lll)0 

:18 "Hj{)(J()Q 

9() 6;J!)CJCJ0 
5·1 B'.IJ:lJJ 
4 I . J'/5000 
30 500000 

00 
00 
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I I 2 
I 2 2 
I 3 2 
I • 2 
I 5 2 
2 I 2 
2 2 2 
2 3 2 
2 4 2 
2 5 2 

I 2 
2 2 
3 2 
4 2 

I 5 2 
1 2 I 2 
2 2 .2 2 
2 2 3 2 
2 2 4 2 
2 2 5 2 
3 I I 2 
3 I 2 ~ 
3 I J 2 
J I c 2 
1 I 5 2 
3 2 I 2 
3 2 2 2 
J 2 3 2 

4 :; 
5 2 
I 2 
') 2 
3 2 

I 4 2 
I s 2 
2 1 2 
2 2 2 
2 1 2 

2 I 2 4 2 
2 1 2 5 2 
2 2 I I 2 
2 ' I 2 2 
2 2 I l 2 
2 2 1 4 2 
2 2 I 5 • 2 2 2 ·1 2 
2 2 2 2 2 
2 2 , J 2 
2 J 2 4 2 
2 2 2 5 2 

2 
2 

TABI~ V (Continued) 

N p MG CA 

2.9~000000 o. 4300()()()0 0. 2•)000000 I. 26250000 
2 '14:l1JOOOO 0.32650000 0.34150000 I. 23500000 
2.36250000 o. 41750000 0.38500000 0. 86750000 
2 .66000000 0.39500000 0 48750000 '. 15750000 
2.30500000 o. 30750000 0.-48750000 I. 50150000 
2.57000000 0. 29450000 0.:!7250000 t . J<JOOOOOO 
2. 400•JOOOv 0. 368()()<.)ljO 0 31000000 I 8 1150000 
2. lfiOOOOGO 0.31250000 o. •~000000 t.9:2SOCOOO 
2.202~0000 0. 28300000 o. 45750000 1_91n;oooo 
2. 09'15fJOfJO o. 28150000 0. 40"1!°•0000 I 9~000000 
2 4~l2!°:00f)0 0.2820(1000 o. 30500000 I_ 2825i.JC100 
2 4J7~0000 o. 31150000 0. J5250l}()() 1. 29.,!JOOOO 
2.lti500000 o. 37100000 o: 40~i(JOQOO o.g6;i~oooo 

2 . 1'17 !iOl)()O ' 0. 34650()00 0 ... 8 ., f.10000 I. 167!.flOOO 
2. 5.J.,~iOOOO 0. 320~0000 0. Ml SOOOOO t. 24 Jf1(1(}()f) 

2.23750000 0.25700000 0. 3-1':JOfXJOO • 2~1500000 

2 29250000 0.28100000 o. 4')~~00000 1 noouooo 
2' 152!>0000 o. 23150000 O.Sl!i-00000 1.A5000000 
:2. 1')500000 0. 24000000 0.59000000 2. 197f>COOO 
2 to~;oo;Joo 0. :!:1Gr10000 0.5.t:'!SOOOO I . 97000000 
3 Ofl7SOnnO O.itit'JOOOOO 0.35:>~0000 I . 20 7!"10000 
2 90:i!j:}QOQ 0. 40700000 0. 33"150000 I 51750(.tOO 
2 fiH l ~iOOOQ 0. "14.950000 0, '1'S"/!1QOOO t .01500000 
2. ~i90fl0000 0. 38500(J(JO 0.49750000 t 32750000 
2 -1BOU'~000 0. 31050()()() 0.567~0000 I. 7600Ql>OO 
l. '1G7 1.iC'O(J0 0 . 3 2400001) o. 38':..0000..) I . 3{"l(Xt0000 
2 s.-~JOOOf10 () 31050000 0 . -1 3 :lOflOOO 2. 2'100()()00 
2. 4 72ti()000 0.3901JQOOO 0 <t97'!i0000 I 8475()(">f)() 
2. 40000000 o. ;;~:rnnnooo 0 49000000 I .96500000 
2 407~Jn,;oO \l 291'.i'JOOOO 0.5t500000 2. 3:l250C'OO 
l 9oCJ;}oooo 0. -435!l0'1UO o. ;.!11750000 I. 14250000 
2. 3~·~'10001.)0 0.43000000 0 31250000 1 02r.uoooo 
2 :;iQ250000 0.'1fi850000 0. 4Q(HJOl)()O 0. 9fi2'5000() 
2 3700')()()0 0. J<JO'JOOOO o. 42r.uoouo I . "J"/501)(.lOO 
2 II J2!i0t.'00 0 33400000 0 t10:>~<)r100 1 Jfjr,00000 
2 52750000 0. :zo "1f10000 0 l :Z f)QO(JOO I . 29000(100 
2 28 '1!10000 0 J4100000 0.33750000 I 61750IXJO 
2 ?.72~0000 0 39400<100 0.37750000 1 . :nnsoooo 
2. "17!"100f\fJ0 O.'JJG~OQt)O 0. itit750000 t. & tfll)f)()(\f) 
2. IS2~0000 0. 29450000 a. i1e7i:.oono 2. 0 HH><>0<. 10 
2. seooonoo o. 32800000 0. 281 ~Of.I(){) t 24500000 
2 t7!"'11J(J(J00 0 355001)()() o a11~onoo I. 0775fJ()C)() 
2 3•1!J(h"")(t(>Q 0 430~10000 O.l4oooooo 0 752500()() 
2. Go:1 ~,000Q 0 . J £A 00000 0 "1050{l()(K) 0' ~ 1500t"JO 
2. 29000000 0. 333~0000 0 44(){){)(){)(} 1.09"15(l(JIJO 
:; . 41?2'.JOUOO 0.33600000 c. 32500()()(1 1 '2725(l(l0() 
2 24!:100000 0 287nfJ00•1 o. '.16750000 l.6~~50QOO 
I CJ•IOO~l(JOQ 0. 2~J600000 0 420000(1() I lfi()ll'KJfJfJ 
2 0'1000000 0.215fi0000 t,} 1187!:.UOOO 1. 94l5()fJOO 
I. 09750000 0 . 2 4 9()t)t)QO 0 •nSO<YJO 2. 2J!)OOOOO 
2.MOOOOOO 0. 4330CJ<)()0 0 33750000 1.1725()(100 
2. 34")50000 0. 452~000tl 0. '.lfiOfJOOOO I. 30500000 

K 

I. 18750000 
l.OJ5()(l000 
a. 1 ·;soo0c.w> 
I 2 I OO<l<)0() 
I 03!"1(1\lt'itJ() 

0 C}J]~1(11l( Ir} 

I .. tJl"'.IO<lfl') 
0 - 960(Jfl(l(lQ 

0 86500001) 
0 89f10f'f)f)f) 

'.03 /!)01}{)() 

1.07"1!1•\0()Q 
t O~J5oon'Jf) 

I 11'"7~0(.>C}f) 

t 0'"'~·''<.J;i(t() 

o. ~om 1n~·100 
• (JJ(lf'f,i(Jl)(I 

t .Ol"l!"°1'J'100 
0 17(t(~f"lfJC)O 

O 757~,n1)n1l 

I 2~f\f.:t,nr.ul 

I l~"JU)f100 

t nwnonoo 
t ")(){\fl')<)f)() 

• 01()1)'1000 
I Ol!"1n•1<H){) 
t.OH!""1fJ!lflf)O 
t Ofi!·,4·11noo 
• 01 '~\flf"\00 

I 1!"-l()f)'lf)')(j 

I 'J 17r,r1(l00 
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t un ; !~d1 ,, Hl 

0 9!".:1~ill(.I( it) 

I Qf!:•~1';fWJ() 
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I t"J;>".",f!llf)() 

H 

65 750000 
97 C.¥10000 
BA 5<•i000 
79' 5()o)()00 

14 I . 250000 
6~ 2!"1fJ{)f)() 

t tQ Of'Ol,,f)f) 

105 :?!:ll)O(l() 
153. 15111'00 

tHJ !>(HlfV)O 

51 750,)t)f) 
I 12 OOtln<lO 
9 t . 7~iPllO(.J 
72 50fH)IJI) 
95 ()nt•f\1)0 

rl•1 onflO'J'l 
I II 7!,ttC~OO 
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51 Q(lt''t"\()0 

R!J f,01"i'JlJf) 
95. 1r,r111no 
P,5 (V\flfJ(l{) 

1"JJ n1not;){) 
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9? ='i:innno 
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11<1 ClONf ll V[l PICKO N 

2 3 I 3 2 
2 3 I 4 2 
2 3 I 5 2 
2 3 2 I 2 
2 J 2 i 2 
~ 3 :i J 2 
2 l 2 4 2 
:; 3 2 5 2 
3 1 I I 2 
3 I I 2 2 
l I I 3 2 
3 I I 4 2 
J I I 5 2 
3 ' l I 2 
1 I 1 2 2 
3 I ~ 1 2 
3 I 2 4 2 
J I 2 5 2 
1 2 I I 2 
3 2 I 2 2 
3 ' I J 2 
J 2 I 4 ~ 
3 2 I 5 2 
3 2 2 I 2 
3 2 2 2 2 
3 2 2 3 2 
3 2 2 4 2 
I 2 2 5 2 
J l I I 2 
J J I 2 2 
3 3 I 3 2 
3 3 I 4 2 
J l I 5 2 
J J 2 I 2 
3 J 2 2 2 
3 J 2 3 2 
3 J 2 4 1 
J .] 2 5 2 

I ? 
2 2 
3 2 

• 2 
I 5 2 
2 I i 
2 2 2 
7 J 2 
2 • 2 

5 2 
I 1 
2 2 
l 2 , 

TABLE V (Continued) 

N p. MG CA 

2 ~4150000 o.•2s50000 0.41000COQ 1.07750000 
2 59750000 o. 41750000 0.42750000 I. 45750000 
2 432500\)Q 0 36250000 o. 47000000 I. 47250000 
2 33250000 0.33•00000 0.362~0000 I .29250000 
2. 18500000 0 35950000 0.36750000 t 6q7~i0000 
2 .05500000 o. 32600000 0.43500000 t. 32,5000() 
2.282!'JOOOO 0. 32000000 o. 441250000 2.00000000 
2.24500000 0.29100000 o. 40000000 2. 3A2'3000U 
2 80110(1(}()0 0.35500000 0.337~0000 1. 28500(100 
2 B!"i~·i:.10000 0 3 f.HHiOOOO 0,35000000 t. 36750000 
2'. 6<12 1 iC,(JU0 0.61~00000 0.37!;00000 o. 89750000 
2.65000000 O. 4 1.eoo<;oo 0.41!:>00000 0.97500000 
2. 75(.'0000l) . 0. :18950000 0 .··46 750000 I 4f.OOOO<l0 
2. 75150000 . 0. 32 800000 0 35750000 I. 29750000 
2 6:1000000 o. 3"1450000 0.3fj~OOOOO 1. 57!)00000 
2.'17000000 0. 46500000 0.4n50COO t. 6, 7f10000 
2. 53:2~101100 0.31000000 0.44500000 2. 22500000 
2 .117~!10000 0. 3 190C<JOO 0. 47750COO 2. 07750000 
2 6901~1)(1QO 0.3.2750000 o.21nfiOOOO 1. 2!J250000 
2 5t'f500fJOO 0. JOJ!.1000<.J 0.34750000 1. 1~750000 
7.38:'.5DOOO 0. 58950000 O. 38 /'JOOOO o. 85750000 
2.7500000U 0.35650000 o. 43':1o<:moo o. 9J25<)()1)Q 
2. 33·1~0000 O. llOOOOOO 0·.·4G'J~iOUOO ·t. t I 7GOOOO 
2.44000000 0.24000000 0. 355QCj{)QO 1.29000000 
2.38750000 0 28450000 O.~JOOOOOO t . 1:1500000 
2 . :2 51JOOl.100 0.31GOOOOO 0. 46750000 I 40500000 
2 33!:100000 0. ~4 3 1.JO'.>OO 0. 58500<)00 2 . 04 "150000 
2 J4;'5(1000 0. 2 '.l'lOOtJl}Q 0. 562~10000 2.20;>~0000 
2 17');.)()000 0.31U00000 0 3"/750000 1.28500000 
2 0070:.()000 o. 4:.Z35tJ(;tJQ 0. 39501JOOO '- 43500000 
2 !JB:'~'iO!IOO 0. ~·5850000 0.43500000 o. 98:1!l0000 
., a1r,r_innoQ o. 44900<!00 0 .eo')~QOOO I. 21000000 
2 6 IOIHJOOQ 0.16:50000 0 50750000 f. 50'150000 
2 ~ 12-JOOOO O. :UJ(J!JOOOO 0 .. 1750000 t. 29750000 
2 4GSOOOOO 0 JI 100000 o. 44500(>00 2 .on:;ooooo 
2 '24~0<>noo 0 33350000 0 47tjOOOOO i . 58500<)()() 
2' 5'1 /~:·0000 0 30000000 o 5·11r.oooo 2. 202fi(}(J(X) 
'} ]f)nrnYJOO o. 2~'100000 0 5'17UOCJOO 2 4350()<>00 
2 11 /~ioono () 4·1150000 0 :1:1250000 I . 2 40o<l< '00 
' ~)~}'}~1(Jflf.10 0 61100000 o. 3'10001100 t.04750000 
2 2'~ 7:'100()() 0.5S900000 0.3°1750000 o. 78000000 
: ~.f1•~;0111.10 0 it'J<JOOOOO 0 .t l(J{lO~H)O 0.91'150<>0o 
2. J<)/!.)0000 0. •5650000 0.43750000 I. 10750000 
2.3'1000000 0. :lJ2500()0 0.36750000 t. 28750000 
2.22750000 0.33450000 o. 31500000 I .59!>00000 
I 9R'150000 0. 3030()000 0. 3100001/0 t 7~,50000 

2 07500000 0 3\ljf10000 0 43!"100(100 2. 41fiUOIJOO 
I .~100(.)t'Jt)O 0. 21)0!'10000 0 it-1:10QOOO 2 $ftl}()()0(1C) 

2 39500000 0 . 3 ·I B (){Y.JQ() 0.19fi(l0000 I . 25'J50C)()O 
2 . :28 7 50000 o. 39700000 0 31500000 '. '72fi0000 
2. 1'l:>~1nooo o. 4'1'1!1()000 0 34000Clf'l{) 0. 7'l(}()f~ •lf) 
2 . 31000()!)0 0. J'J3Lr-Jfl00 0 :J9?!)1)000 0.917!i0000 

" 
i. ··10000(.'0 
t . 250000()0 
I t815QOOO 
I 10750000 
I. 18000000 
I .070f'l:JU00 
t OS7'Jo;J<J00 

0 90'.JOQOOO 
1.00,50000 
I. 105<.'t)(>00 
•. l'J'}~1(~000 
t. 2150.Jl)l~O 
'. 167!,(J<)OQ 

0 997~ll£J00 

t O'lt~o1>00 
I • Q;'0001JOQ 
t.Ot?5<J000 
I. 0875CW)(l0 
I. 1: 2~1on<m 
I. t9?~111000 
'. t50(}0(lfJ0 
t.;iiooonooo 
I. 1"150<.'000 
0.91000000 
1 . oeir.oooo 
I. 0 10000<)0 
o. 89500000 
o an5onoo 
I. 1300'JOTJO 
' . 20'1 !"-.0000 
'. t97ti0000 
l.3Slfl00(10 
1 ':l17!jlj(~(} 

o ~~OOi 1nno 
0 9 15001.1()0 
I 1 t!lOf\()fJO 
I 'OtHf1(JI I{,,, 

0 A6f1()c)( II •f) 

I :n;i~:.ru'PO 

t ')r1<1fJ<HJl\O 

I 7't l!Jnnno 
' '.1 JO':Jt}tllll) 

I :>'2.1'.>l)<llf)O 
I .<J8!1Qr)OrnJ 
1 05~5()000 

0 8J~<H)()'J{l0 

0 8 l)r1rU)flft 

o. 1 :!°';l•1:•1•1t1 
I lfHJt)•)'111t1 
f '} t!J{Hlfl' 1') 

I l:_l!"1fl'\f•'jfl 

I. t<ff)fJol):\q 

IE 

e& 500000 
69. 250000 

121. 25()()00 
79. 750000 
9.a SO'H'OO 

131) :.?!;('~(\() 

61 !'..00000 
143 500'JOO 
7fi. 250')()0 
87.0QO()()Q 
es. nu:imo 
RO 50•Jt~OO 

1':"l !>O'XJ<JO 
1 I 00•.!000 

t 18 7~iO•JOO 
, ,. 750000 
12 I . {)1)<)000 

9:J 750000 
sr; 15onoo 

I It 75'.)f.\00 
78. 250000 
78. 750000 

108 500000 
60 000000 
99 25001)() 
BS 7$01100 
97 7!'100()() 

179 250<>00 
M 750000 
'JG 15fJt"}00 
98 ')f,1l4.1ClO 
77 00110110 
61 "l!jllt>O() 

70 t,nn1 10() 

P.(i 1!°1'.l()flQ 

10'1 7rJf1•)1)f) 

e'i !'·,·t<,'1'JO 
t5!"1 !'1011rJ<lf) 
••o ;,r,,iril)f) 

9:1 (1(\{l()l}() 

nq <.lfl<H1no 
14 !"ic•n,u~) 

1ar, n,pr-..)r) 
l'J 00'.•><JO 

I 0 I ()()( ;()()() 
1.0'i !HMlllr)Q 

Pl) ·p,0•>1Jf) 

tP.!• ~1:···•:1)'J 

fo'R 7!1'10t>0 

'"' !~''""''° 
Jl1l r 1fll"lllf) 

'·" :'!:lll}l)l) 

<D 
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TABLE v (Continued) 

----.---~·-----··-------
!RI ClOtJE l t \/fl PICKO N N p MG 

2 1 5 2 2.~0JOOOOO o. 34200000 o .. :n!loooo 
2 2 1 2 2.31000000 0. 27750000 0. 33750000 
2 2 2 2 I .97000000 0.28450000 0. 36500000 
2 2 J 2 1. 14500000 o. 24400000 o. 40000000 
2 2 4 2 I .86500000 0.25750000 0. 4'.J250CUO 
2 ' 5 2 I 7650UCOO 0.23550000 0. 46000000 
3 I 1 2 :l.€1750000 0. 45400000 o. 32750000 
3 I 2 2 2.60:.!50000 0.62300000 0. 35 750<)(JO 
J I 3 2 2. 27750000 o. 52150000 0.36250000 
3 1 4 2 2.50000000 0.5'12~0000 0. 41"150000 
3 1 5 2 2 . 40"150000 0.43500000 0. 392'i0000 
3 2 I 2 2 47000000 0. JOfJf,0000 0.327~0000 

J 2 2 2 2. 15500000 0.37550000 0~ 3525001.lO 
J 2 3 2 t 937~10000 0 357'30000 o~ 3·1oc}oooo 
J 2 ~ 2 2.09000000 0.3:1500000 o. 42'2r~oooo 

• J 2 5 2 I ~'i~OOOOC o Jm:iouooo 0 4 IOIJllflOO 
s I I I 2 3 012~-.0000 o. 36200000 0 290..1-0000 
5 I ! 2 2 2 53:J50000 0. 4 U)rJUODO 0 39·150000 
5 I I J 2 2 67000000 0. :i l~,(JQ:}OO 0.43000000 
5 I ,. 4 2 2. 6G2!;oooo 0. AG IO<~XlO 0.'18000000 
5 I I 5 2 2. G87!1DO(J0 0 3fiA~OOOO 0 51000()()() 
5 I 2 I 2 2 50UOO(t()0 0. 28650000 O. l'.H500UO 
5 I 2 2 2 2.B"J1SOOOO o. 41750000 0 :J"1500CJ00 

5 ' 2 J 2 2. 42'">ll0000 0. J 1150000 n 430000<10 
5 I :; • 2 'J ia:i;boooo Q 31200000 0 51~i001){10 

5 I 2 5 2 2 39()01)()00 0 2D$~0000 o. 5J:;i!Jonoo 
5 2 I I 2 2. 7·1UC0000 0 30300000 0 3701)()•)00 
5 2 I 2 2 2 67Cl00000 0 38250000 0. J2"/!JU000 
5 2 I J 2 2 5J2~(ll)flQ 0 '46000C)00 ·O. J62~jOOOO 
5 2 I • 2 2 ')];f!)f)IJ()Q 0. 4'/ 1J00t)00 0 ·15 l!ll)l)IJO 
5 2 I 5 2 2 8:)~!.00IJO o. 354~0000 Q.116lSOOOO 
5 2 2 I 2 2 372!"":.nono 0. ?GlHlOOOO 0. 39:.>~)()1)00 
5 2 2 2 2 2 J40(l(Jf)~J0 0 285!)0000 0.3~000000 

s 2 2 3 2 2 28(.(}[)-i)()Q 0 28/00000 0. 4 7 2~JOOOO 
5 2 2 4 2 2. 44 7~iOUO') O. 297000\.JO O.C22'1UOOO 
5 2 2 5 2 2 ·11 750fJ00 0.28400000 0.55()00000 
5 '.) I I 2 2 8 /:,l~ll)OD{i o. 37400000 0. ;)9500000 
5 3 I 2 2 2 8:J!""iOIJ000 o. 5'1150000 0. 3 t 750000 
5 J I J 2 2 5:l'J00000 0. !"1BO!iOOOO 0.3A750POO 
5 3 I • 2 'J 'J5]!"illf)00 0. 49350000 o. 4450(1000 
5 J I 5 2 2 75-.~lOOOO 0.37900000 0.43500000 
5 J 2 I 2 2. 5H'.·(\f_l00(1 0 21250()()0 0. 327!.iOCIOO 
5 1 ~ 2 2 2 ~, 1;-~·.,,1)00 0.32200000 0. 3P.2~100•)Q 
5 J 2 J 2 2 5:1?!'1flf)f)') 0. 3 33:.>oO()O 0. 4•1J'!i0GOO 
5 J 2 4 2 2 !JU')OfJOOO o. JJ°Hioooo 0.405'.JOOOO 
5 ~ 7 5 2 "} ML'!""10<YJ() 0 28350000 0.50750(:1)0 
G ' I I 2 2. lj i :!~')l'f)".l o. 43]00000 o. 2 1~_;oor,no 
6 I I 2 2 2 ,_,•J:l~Jl}t,100 0 fiG~OtJOGO 0 21"150(.)0I) 
6 I I 1 2 i. r)qr_,u,,1,01) 0. 437001)00 0.39500000 
fi I I 4 2 :i. 4575000!') o. 44350000 0 . .4 t!iOOOOO 
r, I I 5 2 :i .1J.-,r,nooo 0.J~OOOOOO 0. t.GOQOOCJ() 

5 I ~ I 2 2. r,q:•tlt U)llQ O.:JIJIOtlOOO o. J I !>')Ot;u<J 

.. 

CA K 

I. 2~500000 t. 15500000 
•. 21500000 I. 1:9000CJOO 
1. 76000000 1 ouooonoo 
'. 85500000 0.96750000 
2 26250000 0 8t:150<Jt>O 
2.60500000 0. (jfi,QO()f)<)Q 

1. 24 750000 I. 3150o()01) 
l.2?500000 t. 46"1~0000 
0.8'000000 I. 437500<10 
O. 9D;)001'Jr::O 1.-1100()1)1')0 
I. 15000000 1 '52!i{ll)f)f) 
1 29750000 I. 15~100000 
i.85000000 t 3G :' ~,1_)1 JOO 
1. 85:150000 1 09Ut)t\(_l00 
2. 2·1250l)(JO o 9S:.>5unoo 
2. 3:n>ooooo o ss'~)onoo 
1.:17000000 t O~H500f)() 

I. 57000000 I f or1Qf•f ~00 
I. 00250QOO t. 272~(J0fl0 
t .Ol50t>fJ<>O t. 24 ·1501_){.JQ 
• 547!:"10000 I OJ 1!"1POC ~) 

I. 292500Ct0 0.9•1!"1(1(1()()() 
I .JHOOflOOO I. :?A~OOCJOO 
1. '1"11!.iliDOO I .Ol,!"1t1fJOC) 
I . 95 750<J()O 1.0Q!";Q(_)Of_l{) 

2. 4'02!jOOOQ o.eiioonmm 
I. 21250000 I 1:1:}!J()l'K}0 
I. J 1500(~>0 t 09;·~;0000 

0. 8G7!iOOt.>0 I. IBl!iOO<JO 
i.O'.J!>OOOOO I. 32"150(}00 
I. 2fl00fl(lfJt) I. 11250000 
I. :1D2!iOOOO 0 97"l!)C);)(l0 
i.75,50000 I . 01100~ 1q1 JO 
t. 642~0000 I I] 1'~•'" H)() 

1.99000000 I Oi~~OlJfJt'O 

t .9JOUOOOO 0 92:7~()'_''>0 

I. 2515001')0 I lfJ j' ~,, "•'10 
I. n750000 I ,.,7~.f)f)I){) 

0.99000000 I itfi!if1r1nrJfJ 

t.07000000 t .4000{)(V)Q 
t. 39500000 I I 1"750000 
I. 2'J:"!,(XJOO o. gJ!"100000 
2. 101r.o<)()() I 1'1'j!)f)(_V)<) 

t . 8 7 50ftf)C'JO 1. IJ()O'IOOfJ 
2. 17750000 0. 9800•)0()0 
2. 5tl2SOOCO 0 800C'O~OO 
t. 2fi2':""100()0 I t·1!'1~'l'l'''i-
I . 095<.JOO'JO I 22<.•ty;111 ;0 
0.89000000 I. 23Uoor.•cY• 
I .22500000 1. ,.,750000 
I. 4·12~llOfJ0 I. ;t:J!"1C'J'l:-'O 
t . 'J ·; !i000\>0 I .t•t17~1f)tl110 

ff 

164 750000 
7'J ()()')<~.)() 

A I S()Qfl()O 
81 2500fJ0 
8-1 '5,f)000 

:1 IQ 00"".'f)<)O 
ft I :!50<>t'JO 

102 250000 
g) 500000 
99 !:ill'JOOC 

t4 ft '/ 501)()0 
81 'J5f.)t>00 
82 '/!tf\<)00 
83 2~1t1000 

80 51)f){)(_}(J 

133. 7500(){) 
51 2~1l)ftll{l 

83 7~1f11\~)f") 

~o 2soo'"' 
~it; 2!"1f j()f_}f} 

f 12 S01H>OO 
6!"1 "/!}1_)(100 
91) (lOO!lOQ 

911 1~-.fll)QQ 

6JI. ~t;'(Jl\{)Q 
Rf; :'~•OCl<l'.) 

fiO '!')C)r)!)f) 

eP. ~poooo 
t 17 :;t~ifl' )C)f) 

8 I (J11rwJ()t) 
I 10 CH)f''\00 

60 'f.P11rtlJO 
Dfl rJPflfU.lrJ 

<l!"I 7!·'"")') 
P.~ i~·' "'"f) 
99. i'f,011rl(l 
tt9 -;'!11ll'"'lf\f) 

f.') !".JfJC)• tl)fl 

1nrl 75()or •O 
8') O'Jfl!1(\0 

127 oouooo 
(j t . 7 ~,, )()f)f) 
n.s 0 •1,1,.0 ,1 
ll)J 2!..i'"'J'JO 
8!j. ;~~'Y-'0 

I 3 I '} ~i'Y.'00 
Ill ")!>'}()')') 

CJ~ . 1 '.hfJ:10 
93 onoooo 
7<1. 25(1':tf..I() 
~~. SOCMO 
A't ;J:10~.'·-·>0 

m 
.I-' 



JRI CLOME: LEVEL PICKO N 

ti I 2 2 2 
6 I ' 3 2 
6 I 2 4 2 
6 I 2 5 2 
t; 2 I I 2 
6 2 I 2 2 
6 2 I J 2 
6 2 1 4 2 
0 2 I 5 2 
6 2 2 I 2 
6 ;> 2 2 1 
6 2 2 3 2 
fi 2 2 • 2 
6 2 2 5 2 
6 J I I 2 
6 3 I 2 2 
6 3 I J 2 
6 J 1 4 2 
(i 3 I 5 2 
6 3 2 I 2 
6 3 2 2 2 
(l J 2 3 2 
6 3 2 • 2 
fi 3 2 5 2 

"" c:..rn-u I 'f: VE l PICl<O N 

i 
2 

~ ' • 2 
5 2 
I 2 
2 2 
J 2 

I 2 4 2 
I 2 5 2 
2 I t 2 
2 I 2 2 
2 t 3 2 
1 I • 2 
2 I 5 2 
l 2 I i 
2 2 2 2 
2 2 9 2 
2 2 • 2 
2 2 5 2 
J I I 2 

2 2 
3 2 
4 2 

TABLE V (Continued) 

N p MG 

2 59750000 o. :16900000 0. :10500000 
2 43250000 0. ~5300000 0 45500000 
2.59500000 O.J28COOOO 0. 4'/2!jOQOO 
1 20750000 0.27350000 0.52750000 
2. 41000000 0. 28350000 0.30750000 
2 . :.HJ 2 50000 o. 32900000 0.3'1500000 
2.29500000 o. 39050000 o. 40000000 
2.50500000 o. 32·100000 {) . 4 ., 000000 
2.35500000 0 28RSOOOO o. 5o7!loooo 
2. 2'1~100000 0.25200000 0. 35 ., 50000 
2.:JJ7!;0000 0 33250000 0. 36;(150000 
2. 2~t7'.)0000 0 2511~000 0. 4 77!JC;100 
2. '.}q7'.,0()00 0 27000000 i), 51750000 
2 1000()()(}0 0. ~ 120000() O. 602'JOfJOO 
2. 7fi2!"1UOOO 0 :\.1600000 0.31500()00 
2 9 I 7~10000 o. 54700000 0- 33\)()(1(}(10 
2. 56~if.iGOOO o. •0850000 0. JGOOOUCXI 
2 78000000 0.44-100000 0. 46000000 
2. 57!)00000 0 37700000 0. 4 "1500000 
2 . 5;>(){)0()0() o. 3160[)1.JOO 0 JUSDOOOO 
2 482~0000 0.45400000 0 33750000 
2. 2400')()(}0 0. :-jQJ~iOOOO 0. -tJO<)()OOO 
2. t\~tnoqf11)0 0 3] 1!:10000 o 4·1nponoo 
2 . 1 1 '1 ~wooo o. 26~100000 0. 5 t2•iOOUO 

MN lN 

76 ~00000 15.500<)00 
54 2svooo 61. 5000()0 
31 '750000 27.000000 
47 000000 34.:2UOOOO 
42 2'.;CQGO 43. 750000 

106 000000 ... 500000 
7J 000000 67.000000 
62 250000 39. :rnonoo 
5G. 50~)000 52. 500000 
SJ OO~J~)OQ 23. 750000 
G 1 150000 .. 500000 
4\). 500000 104.7~0000 
32. 15()000 40.250000 
4) 7::10000 '15. 7~0000 
40 250000 30.000000 
Gt. 250000 13.500000 
57 .000000 127. 750000 
o.sooooo 44 .Ot'OOOO 
54 ~00000 29.500000 
47.750000 24. 25CK){){) 
85.000000 14. ('00000 
57 250000 79.500000 
JO 250000 49.250000 
46. 7!10000 33.750000 

CA I( 

I 64750000 I 00000000 
t. 7"~00000 1.0t50f11J00 
2. 22250000 0 9050~1(}(){) 

2 4'3250000 Q P.5501"){)f}() 
t. 27250000 I t!i'50,11: .. JO 
t. 3875Ci000 0 95r'1(ll 1i 1(K) 

o.e:n~oooo t.0'1"},.,(lf_ll)() 

I 3200<>000 I (Jl'!k!IHJ()() 
t. 3')!;(JlX)O() t 04·1c,nno0 
t 'JH/!10000 t 00;!'1{lf)(}() 

t 6:l'1C)(>f)f")Q '. 1'.l(J(lllt;')<) 

t . 487~11.K .. KJO t oq~,,.,11mc' 

I 9CJ)~lllfK)I) O 'J:I ;~,pnoo 
2 }•l(>l'f}OO() 0 70:'f"1(lf\l)(l 

1. ~Hl-/!"10000 1 lftO<••lfHlO 
I. 1·15rnlllOO I. 2'1"i~;1•11•1•1 
0.197!.JOOOO l.310tJll:l111; 
I. I 171jOOOQ t. 2G1!J111Jno 
1. 21500000 t. trHf.O(,l\lfJ 
t . 292!;0000 0.910l!Of.l00 
I . 6500001)1) • 'f1()(U1••fJr) 
1.16"/!iOOOO t. 0~:7~J'•' 1111') 

2 . IO~O<lOOO O Rrt~')'•'1~10 
2. 15·1!>()f>Of.) 0.12:1~0000 

Ff 

98 500000 
9B OU<.•mo 
76 ~00000 
gr, 750000 
<JO ;>50f'OO 
Ri:. !"iOOOOO 
79 7!t()l')(W) 

It) I 00'l0fJO 
11 I 7f1('1-J'~l 

9fi !;,()111 .. )f) 

f17 ~(l(JfJl)rJ 

~!) '~f I' 1t•1) 

P.'1 Oll,;1i1'0 

t l'l 2!°•l''\(\\) 

R'l 7!"1<1110() 
'l~) !•l'l 'I 'I\() 

HJ•t 2!">'\/1110 
14 !"1'"_lfil_'t)l) 

1 ') 'J i)f~r 1r}l")o 
90 ;,501100 
9 ~I "; ~1(.1( U1() 

9'.J "}~ii 1nt)f) 

B'J ~f-1l•t)f'll.J 

lfJf"1 7!°)00t)() 

tQ 
l\j 



---~''"'-·-------·-

'"' ClOf'IE l E llf l PICKO 

5 
I 
2 
3 
4 

I J 2 s 
2 I I I 
2 I I 2 
2 I I 3 
2 I I 4 
2 I I 5 
2 I 2 I 
2 I 2 2 
1 I 2 J 
2 I 2 4 
2 I 2 5 
2 2 I I 
2 2 I 2 
2 2 I 3 
2 2 I 4 
2 2 I 5 
2 2 2 I 

2 2 2 2 
2 2 2 3 
2 2 2 4 
2 , 2 5 
2 3 I I 
2 ) I 2 
l J I 3 

' J I 4 
2 J I 5 
2 J 2 I 
2 ] 2 2 
2 3 2 J 
2 ] 2 ~ 
; ] 2 5 
3 I I I 
J I I 2 
J I I J 
J ' I • 
3 I ' 5 
3 I 2 I 

J I 2 2 
J I 2 J 
J I 2 • 
J I 2 5 
3 2 ' I 
] ~ ' 2 
] 2 I ] 

4 
5 

TABLE v 

N MN 

2 .CJ coocoo 
2 92 000000 
2 76 000000 
2 •9.000000 
2 52.000000 
2 :ie. rionoou 
2 71.00GOOO 
2 55. 750000 
2 3:t 000000 
2 46 750000 
2 45 i'.JOOOO 
2 e 1 G0')000 
2 65. Otll-,000 
2 45. 50fXJ00 
2 51 2500fJ() 
2 51 750000 
2 54 000000 
2 40 7GUOCO 
~ 25 sooooo 
2 JS C(1JOOO 
2 31 2soorm 
2 ~n Or•11•hlO 
2 49 (Jonor10 
2 3-U ·1!;no<JO 
2 !iO 250000 
2 II t ()O(l(IOO 

2 72 !JOOOOO 
2 30 5r;oooo 
2 28 7~JOOOO 

2 43 2>0000 
2 37 2t.ooou 
2 77 50()()00 
2 fiO 0'J0000 
2 46 500000 
2 41 00{)t10Q 

2 3q 1~10l'OO 

2 86 2;,1><)rJO 
2 118 7SOPOO 
z 26 750000 

' 4:1 000!.)0("I 

' 47. 7~H-.. O~}(J 
2 98 . Ot>r JOOO 
2 53 ]Fjf)()l)Q 

2 ua 501JOOO 
2 r,a. ~;n11nuo 
2 ·19 ':)01JfJOO 
2 :n i!JfiOOI) 
2 ]'.) ·t~illf.Ul0 

2 2'1 (l(Jf)(lflf) 

2 40 7!)0rt<Jl) 

2 3·1 7fi()l)()Q 

2 fll ono1,rn> 

(Continued) 

-·· 
tN 

26.500000 
13 '/50000 
77. 250000 
74 500000 
35 750000 
25. 250000 
25. 750000 
59.500000 
58. 75'0000 
27 750000 
31 0000<'0 
10 000000 
96.500000 
SI\. 250000 
27 75(1()00 
2.4. 2!io<l00 
47 750000 

llJ. 750/lOO 
57 250f)OQ 
49 2~)0000 
27 OOl"lOO 
4t .U00()r)O 
JS 0001)00 
414.000000 
44 2~ll>OOO 

39 .000•.>00 
32. 2~0000 
65.7~0000 

~o sooooo 
46.750000 
32 000000 
55 OOOOIJO 

131. "iOOOOO 
58.000000 
35 500000 
26 OOOO<JO 
21.25011<JO 
35 OlX>O<lO 
8 4 . 50f )()00 
61 50ll0<JO 
23. ()(>OOOO 
16 000000 
BR :l!JOOOO 
50. ?50000 
39. 000000 
n.000000 
l<l ()Oll{l()() 

tO I. CQf}f)f)[) 

!02 250000 
J6 OCJOOOO 
29.750000 
t:i. !t(}()()()t) 

(.0 
w 

''1 



rr.a CLONE lEVH PICl<O 

J 2 2 i 
J z i J 
3 2 2 • 
:; 2 2 5 
3 ·' 1 1 
J J 1 2 
J J 1 J 
J ~ 1 4 
J 3 1 5 
3 J " ' J ~ 2 2 
J J 2 J 
J J 2 • 
J J 2 5 
4 I 1 1 

2 
3 
4 
5 
1 

2 2 
2 3 
1 4 

1 2 .. 5 
2 ' I 

4 , 1 2 
4 2 1 J 
4 2 I 4 
4 2 1 5 

2 2 I 
2 2 2 
2 2 3 
2 2 4 
2 2 5 
3 1 I 

4 J ' 2 
4 3 1 J 
4 3 I • 
4 J ' 5 

J 2 1 

1 2 2 
'.I 2 3 
J ' 4 

4 J 2 5 
5 1 I I 
5 ' I 2 
5 ' 1 1 
5 ' I • 
5 ' I 5 
5 ' 2 I 

5 ' 2 2 
5 I 2 3 

TABLE 

-N MN 

2 37. "/50000 
2 31. 250000 
2 50 75000C 

< 44 7'30000 
2 5\1.750000 
2 35 oonooo 
2 H 250000 
2 44 500000 
2 43 000000 
2 67 .00GO~iO 
2 "' ~('10000 
2 40. 2 ~i0()(,0 

2 5!'.i 001J('l(_lf) 

2 411 n;•><J'>O 
2 1 t. 250(.100 
2 42 '1~·0000 

2 25.000000 
2 43. 750000 
2 :JO 750,)00 
2 BG 500000 
2 51 ?50000 
2 50 oococo 
2 57.~!iOQOO 

2 56 1:.(11)(}0 

2 43 ?50000 
2 J'.j 500000 
2 22 .000000 
2 45. !JOUOOO 

2 37 2~0000 
2 59.500000 
2 42 500000 
2 JB 0()0llfJO 
2 53 150000 
2 46. 75~t000 

58. 500()00 

2 36.000000 
2 21 onoooo 
2 40 7~0000 
2 3• 2souoo 
2 71 .sooooo 
2 .. 2. 51..10000 
2 JB .Ot•JOOO 
2 50.250000 
2 40 7~0000 
2 71. 250000 
2 6J. 500000 
? 32 ·1!10000 

2 110 000000 
2 42 l!.JOOOO 
2 86. 5000f)Q 
2 GJ 250000 
2 58 000(100 

v (Continued) 

2N 

55.750000 
43.000000 
30 250000 
43. 750000 
11.500000 
59. 75-0000 
78.250000 
4t.250000 
32. 500000 
12 7!'>0000 
S3.!;0U000 
60.!.lC~OOO 

36.00()000 
35.sooono 
59 ~('l~000 

1 t t . 2~0000 
ao. 25t•OOO 
16.000000 
-12 500000 
76 000000 
46. 750000 

tOJ.150000 
97.250000 
38. 2c,oooo 
9'1 500000 
82.750000 
48.250000 
H.000000 
69. 750000 
79.000000 
93.500000 

"". 250000 
36 000000 
5'1. 750000 
39. 750000 
61. 250000 
72.000000 
37 75<>000 
54 500:)00 
47 250000 

132. 500000 
36 .. , 50000 
44 7!i0000 
26.000000 
11.000000 
51. 250000 
48 7~0000 
60 OGOOOO 
32.7SOOOO 
14.000000 

194. 250000 
36.':150000 

' 

c.o 
~ 

'" 



TABLE V (Continued) 

tu I 1:1 (Hff I£ Vf I PICKO N MN 1N 
5 I 2 • 2 b2 .oonooo 28 000000 5 t 2 5 2 51. ·150000 25.250000 5 1 t I 2 ss. 1c;oooo 13.750000 5 2 t 2 2 58.250UOO 74. 250000 5 2 I J 2 27. 750000 64 .500000 5 2 I 4 2 ~ 4 2~,(~(_)()0 32 250000 5 2 1 5 2 ·10 ;ilJOi)()Q 23 000000 5 2 } I 2 'GO ()~)!UJOO I]. 200000 5 2 2 2 2 ti] 2~1(H)()() 60 500000 5 2 2 3 2 42 1)t111111lO 84 !"iOOOOO 5 2 2 • 2 '19 2~J00CJQ 26.000000 5 2 2 5 ~ -19 '50fl00 25.000000 5 3 I I 2 4C) (jQ(Jf){>() 22.250000 5 3 I 2 2 5 t . 5 1 Jf'f)()() ·95. 750000 5 3 I J 2 30. 25<>000 291. tsoooo 5 J I 4 2 39 2•10000 JS :;moooo 5 3 I 5 2 J-1 !J(JOOOO 30. 150000 5 :; 2 I 2 53 1i:100t>0 14 500000 5 1 2 2 2 60. "}~:)()(;{) {if. 7~()(100 5 1 ;, 1 2 4 l ()(J()(J(}() 62.7!:;0000 5 1 2 4 2 45 ·1~,0000 54 .00(1()00 5 ) 2 s 2 36 "lGCJ('U'J 3<1. 2~ifl(}(_)Q 6 I I I 2 86 !100000 30. 2!10000 ? I I 2 2 7? _2:il.IOOO HO 750000 G I I l 2 '1 t O<)Ofl<X> CJG.501)000 6 I I • 2 50 ·1i:,uooo 36 'Jl;f)f.)()Q 6 I I 5 } 5') OOU<lf'10 50 2!)0000 6 : 2 I 2 89 00CJtl00 t& 5()01)00 6 I 2 2 2 A'J '50000 182 000000 6 I 2 J 2 69 1~111ono 90 25UiKlQ 6 I 1 4 2 QI !J00000 33 000000 6 I 1 s 2 58. "/!i0~)00 40. sooono ~ 2 I t 2 53 2!"1nr.r10 13 soocoo 6 1 I 2 2 57.171{11100 7ft. 25.,000 fi 1 I 3 2 25 7f11J(1{1t) 100. :2~0000 6 2 I 4 2 47. 250000 n. 5Cl<JOOO 6 2 I 5 l 45 '50(101)0 38. 250000 6 2 2 I 2 53 2SOOOO 16 000000 6 2 2 2 'J2 150000 S"J.500000 6 2 2 3 2 41.000000 121 750000 6 2 2 4 2 52 000000 lS.750000 6 2 2 s 2 52.250000 35 750000 6 J t 1 2 60.150000 W.500000 6 1 I 2 2 5:-J 50l'000 210.500000 6 3 I 3 2 21.000000 53.750000 6 3 I 4 2 4'5. 250000 44. 250000 6 3 t 5 2 34 500000 46.500000 6 3 2 I 2 GG.000000 29.250000 6 3 2 2 2 59 250000 123.250000 6 3 2 3 2 49.500000 52.500000 6 3 2 4 2 SI. 250000 42. 250000 6 3 2 5 2 33.250000 36.000000 

·---~_....._~-----, 

c.o 
CJ1 

. ' 



TABLE VI 

S'l'ATISTICAL ANALYSIS OF FOLIAR NITROGEN 

DEPENDENT VARIABLE: N 

SOURCE Of SllM Of SQUARES ME.llN SQUARE 

MODEi. 197 24.69166951 0. 12533!>42 

ERROR 162 5.27979375 0.03259132 

CORRECTED TOTl\L 359 29.97146326 

SOURCE DF llNOVA SS F VAL:UE PR > F 

rnr 5 5. 81064951 35.66 0.0001 
Pl OT(lRT) 6 0.90063792 4.61 0.0002 
CLONE 2 2.03567597 31. 23 0.0001 
TRT•CLONE 10 0.74005153 2.27 0.0163 
PLOT •CLONE ( TRT) 12 0.47098083 I. 20 0.2842 
LEVEL 1 6.04895063 185.60 0.0001 
TRl•LEVEL 5 0.33004896 2.03 o.ono 
CLONE •LEVEL 2 0.07734125 I. 19 0.3079 
TRI •CLONE •LEVEL 10 0. :!8571792 0.88 0.5563 
PICKO 4 4.08511153 JI. 34 0.0001 
TRT•PJCKO 20 0.916251147 I. 4 1 o. 1262 
CLONE•F'ICKO (l 0. 4890518 I 1.88 0.0671 
HH•CLONE•PICKD 40 0 83790019 0.64 0.9490 
LEVEi •PlCKO 4 o. 12783514 0.98 0.4198 
TRT •l.EVEl.•PICKD 20 0.41352986 0.63 0.6023 
CLOf·lE •l[VEI •PICKO 8 0.404790£i9 1.55 0. 1431 
TRT•CLONE•LEVEL•PICK 40 0. 71712931 0.55 0.91158 

TESTS OF HYPOTHESES USING lllE ANOVll MS FOR PLUT(TRT) AS AN ERROR TERM 

SOURCE OF ANOVA SS F VALUE PR > f 

TRI 5 5.111064951 7.74 0.0135 

TfSIS Of llYPUlllESE'i USING lllE ANOVA MS FOR PIO! •CLONE( rnr l AS AN ERROR TERM 

SOURCE 

CLONE 
TR T •CL ONE 

OF 

~ 
10 

,\Nll'.'A SS 

2.03567~~1 

0.74005153 

~ VALUt 

25.93 
1.89 

PR > F 

0.0001 
0. 1403 

F VALUE PR > F 

3.BS 0.0001 

SID DEV 

o. 18053066 

.'·. 

'· 

R·SQUl\RE 

0. 823839 

c.v. 

7.3714 

N MfAN 

2.44906944 

c.o 
(j} 



TABLE VII 

STATISTICAL ANALYSIS OF' FOLIAR PHOSPHORUS 

---·----·-
OEPFNDENT VARlABLE: p 

SOURCE i)f SUM OF SQUARES ME,\N SQUARE 

MODEL 197 2. 70422779 0.01372704 

ERROR 152 0.61792446 0.00381435 

CORflECTED TOT Al 359 :!.32215225 

SOURCE or ANOVA SS f VALUE PR > F 

TRT 5 0.0981:!264 5. 14 0.0002 
Pl.OT ( TRT) 6 0.08484484 3. 71 0.0018 
ClONf 2 0.3")667546 42.82 0.0001 
TIH •CLONE 10 0.07189097 1.88 0.0507 
Pl.OJ •CLONE( TRT I 12 0.08746132 I. 91 0.0365 
LEVH I 1.00483717 263. 44 0.0001 
TRf•LEVEl. 5 0.09196004 4.82 0.0004 
CLDNE•LEVCL 2 0.00889819 t. 17 0.3145 
TRT•CLONE•LEVEL 10 0.02801178 0.73 0.6913 
PICKD 4 0.355973:.>8 23.33 0.0001 
TRT •P ICKO 20 0.18179577 2.38 0.0015 
CLONE•PICKD B 0.03606369 I. 18 0.3130 
TRT•C:l.ONE•PICKD 40 0.09383176 0. 61 0.9637 
lEVfl.•PICKO 4 0.07253400 4.75 0.0012 
rn r •LE VE L. pi CKO 20 0.05062215 0.66 0.8571 
CLUNE•LEVEL•PICKO 8 0.02632141 0.86 0.5494 
TIH •CLONE• I EVEI. •Pi CK 40 0.08436734 0.55 0.9651 

TESTS or llYPOlllFSE!:: USHJG HIE /.NOVA MS fOR PlOl(IRT) AS AN ERROR lERM 

SOURCE or ANOVA SS VllLUE PR > F 

!RI 5 0.09012264 1. 39 0.3471 

TESlS OF HYPOlllfSES US!NG lllF llNOVA MS FOR PL!ll•CLONE(TRT) AS AN ERROR TERM 

SOURCE 

Cl.ONE 
TP.T•CLONE 

OF 

2 
10 

ANOVA SS 

0 32G67!i46 
0 07189697 

f VllLUE 

22. 41 
0.99 

~~~~~~~~~~~~~~--~~~~~~~~~--~--~---

PR > f 

0.0001 
0.5014 

F VALUE PR > F 

3.60 0.0001 

STD DEV 

0.06176041 

R-SQIJARE 

0.813999 

c.v. 

17. 1366 

P MEAN 

0.3G040139 

t.O 
....:i 



TABLE VIII 

STA'fISTICAL ANALYSIS OF FOLIAR POTASSIUM 

DEPENDENT VARIABLE: K 

SOURCE Of SUM OF SQUARES MEAN SQUARE 

MODEL 197 8.87297250 0.04504047 

ERROR 162 1.86350500 0.01150312 

CORRECTED TOTAL 359 10. 73647750 

SOUR<:E OF ANOVA SS F VAtUE PR > F 

TRT 5 0.21156917 3.68 0.0037 
PLOT ( TIH) 6 0.27399333 3.97 0.0010 
Cl.ONE 2 0.51050167 22. 19 0.0001 
HIT •CLONE 10 0.21406167 t. 86 0.0542 
PLOl•CLONE(TRTl 12 0.31632667 2.29 0.0!02 
lE VEI t 3.42030028 297.34 0.0001 
lRT•LEVEL 5 0.26883972 4.67 0.0006 
CLOME•LEVEL 2 0.05980369 2.60 0.0774 
TRT•CLONE•LEVEL 10 o. 2757111 t 2.40 0.0111 
PICKO 4 0.95232403 20. iO 0.0001 
TRT•PICKO 20 0.54716764 2.38 0.0015 
CLONE•PICKO 8 0.06873722 0. 75 0.6499 
TRT•CLONE•PICKO 40 0.31521611 0.6'3 0.9195 
lEVEL•PJCKD 4 0. 73614069 16.00 0.0001 
TRl•l.EV[l•PICKO 20 0.25374431 1. 10 0.3512 
CLONE•LEVEL•PICKO 8 0.076;>3639 0.63 0.5787 
lRT•Cl.ONE•l.EVEl •PICK ·10 0.37229661 0.81 0.7815 

TESTS or HYPOTHESES USING THE ANOVA MS FOR PIOl(TRT) AS AN ERROR TERM 

SOURCE Of AfJ[JVA SS F VALUE PR > F 

TRT 5 0. 2 1156917 0.93 0.523:) 

TESTS OF HrPOlllfSES USING HIE ANUVA MS FOR PLOT•CLONE(TRT) AS AN ERROR TERM 

SOURCE 

CLONE 
TRT •Cl.ot<E 

OF 

2 
10 

ANOVll SS 

0.5105016"/ 
0.21406167 

F VAi UE 

9 68 
0.61 

PR > F 

0.0031 
0.624 I 

F VALUE PR > F 

3.92 0.0001 

STD DEV 

o. 10725259 

R-SQllARE 

0. 826432 

C.V. 

9.8721 

K MEllN 

1. 08641667 

CD 
00 



TABLE IX 

STATISTICAL ANALYSIS OF FOLIAR CALCIUM 

DEPENDENT VARIABLE: CA 

SOURCE Of SUM Of sou~.RES MEAN SQUARE 

MODEL 197 73.99776472 0.37562317 

ERROR 162 8.55595750 0.05281455 

COflRECTEO TOTAL 359 82.55372222 

SOURCE Of ANOVA SS F VALUE PR > f 

lRI 5 0.38323222 1.45 G.2077 
PLOT\lRT) 6 t.34907500 4.26 0.0005 
CLONE 2 0. 78ll78014 7.47 0.0008 
TRl•CLGr~E 10 0."/6055236 t. 44 o. 1670 
Pl.01 •CLONE( TRT) 12 I. 11494250 I. 76 0.0591 
LEVEL 1 37.55198028 71 I .02 0.0001 
TRI •LEVEL 5 0.97690972 a. ·;o 0.0035 
CLONE•lEVEL 2 0.07389181 0. 70 0.4983 
TRT•CLONE•IEVEL 10 0.81587069 1.54 o. 1279 
PICKO 4 14.051170'14 66.51 o.ooot 
fRT•PICKO 20 0.67536153 0.64 0.8782 
CLON[•PICKD 8 o. 47938236 t. 13 0.3428 
TRI •Cl.ONE •PICl<D 40 1.08314347 0.51 0.9926 
I EVEL •PIC:KO 4 11. 15798986 52.82 0.0001 
TRl•LEVEl.•PICKO 20 t.4Q!i26181 I. 33 0. 1667 
CLONE•IEVEL•PICKO 8 0. 15409847 0.36 0.9378 
IRl•CLONE•LEVEL•PICK 40 I. 176 12:136 0.56 0.9842 

TESTS OF HYPOltlESfS USING THE ANOVA MS FOR f'lOl( rRT) AS .~N ERROR TERM 

SlllJRCE Of ANOVll SS F VALUE PR > f 

TRI 5 0. :lfl32T?22 0. 34 0. 8711 

T~STS OF HYPOfllfStS IJSING lllE ~NOVA MS FOR Pl lH•ClllNt( IRl I AS AN ERROR lERM 

SOURCE 

Cl ONE 
lRf•CIONE 

OF 

2 
IO 

ANOVA SS 

0. 7R818QH 
0. 760552'.16 

f VHUE 

4.24 
0.82 

PR > f 

0.0~0'1 

0.6192 

f VALUE PR > f 

7. t I 0.0001 

STD OEV 

o. 2291114 17 

R-SllUllRE 

0.896359 

c.v. 

15. 3238 

CA ME/IN 

1.49972222 

<.o 
<.o 



TABLE X 

STATISTICAL ANALYSIS OF FOLIAR MAGNESIUM 

DEPE~JDENI VAWJABLf: MG 

SOURCE DF SUM OF SOUAllES MEAN SQUARE 

MODEL IS7 2. '"274535 O.OIOIH688 

ERROR 162 o. 19000125 0.00117285 

CORRECTED TOTAi. 359 2.33274660 

SOURCE OF II.NOVA SS f VALUE PR > f 

TRT 5 0. 1478245i 25.21 0.0001 
PLOT( HIT) 6 0.06723625 9.55 0.000f 
Cl ONE 2 0.02788931 11. 89 0.0001 
TRf•CLONE 10 0.07493903 6.39 0.0001 
PLOT •CLONf( llH) 12 0.08652500 6. 15 0.0001 
l EVCi 1 0 15438063 131.63 0.0001 
TRI •LEVEL 5 0.01438896 2.45 0.0354 
CLONE•l.EVEI. 2 0.03984125 16.98 0.0001 
TRI •Cl.ONE •LEVEL IQ 0.00927542 o. 79 0.6376 
PICKD 4 I. 34831014 287.40 • 0.0001 
TRT•PICKO 20 0.05804736 2.47 0.0009 
Cl.ONE•PICKD B 0.01775653 I. 89 0.0644 
lRT•ClONE•PIC1W 40 0.04376097 0.93 0.5892 
lEVf! •PICKD 4 0.00274542 0.59 0.6738 
TRI• LEV~!_ •Pl CKO 10 0. 0188:.!875 0.80 0.70711 
CLONE•LfVEL•PICKO 8 0.0IOt7125 1.08 0.3769 
TRT•CLONE•LEVfl•PICk 40 0.02082458 0. 44 0.9983 

TES IS OF 11Yf'OHIES£S US ING HIE At:OVA MS rc:R i'I OT( TRl) AS AN ERROR TERM 

SOU RC[ or ANOVI\ SS F VALUE PR > f 

IRT ') 0. 147!l245 I 2.64 0. 1346 

TESTS OF llYPOtllfSF.S USING Ill[ ANOVA MS I OR Pl 01 •Cl ONEI lRI) AS AN f.RROR lfllM 

SUUl<Ct 

CLONF. 
TRl•CLONE 

or 

2 
IO 

ANOVI\ SS 

o. o:nowu 1 
0 07~~'l'l03 

VAl.UE 

1 9'.I 
1.04 

PR > f 

0. IB'I ! 
0.4678 

F VALUE PR > f 

9.27 0.0001 

STD DEV 

0.03424686 

R-SQ!lllRE C.V. 

0. 918550 B.3003 

MG M!" llt' 

0 41259722 

I-' 
0 
0 

',,.,· 



'fABLE XI 

81'ATISTICAL ANALYSIS OF FOLIAR IRON 

DEPENDENT VARIABLE: FE 

SOURCE OF SUM Of SQUARES MEAN SQUARE 

MOOfL 197 269596.63055555 1:i68.52096729 

ERROR 162 95923.32500000 592. 11929012 

CORR~CTEO TOTAL 359 365521.95555556 

SOURCE OF ANOVA SS ~ VAtUE PR > F 

lRT 5 7959. 15555555 2.69 0.0:!30 
PLOT(TRT) 6 17727. 13333333 4.99 0.0001 
Cl.ONF 2 131. 47638889 0. II 0.8950 
TRI• CUJNE 10 5392.24061111 0.91 0.5249 
Pl 01 •CUINF. (TRI) 12 6266. 79166666 0.88 0.5665 
LEV(L 1 1600. 22500000 2.70 o. 1021 
Hd •LEVEL 5 4370.04166667 I. 48 o. 1993 
Cl.ONE•LEVEL 2 1405.61250000 I. 19 0. 3078 
TRT•CLONE•LEVF.L 10 408l.395!13333 0 69 o. 7334 
PICl<D 4 118650.25416667 50.10 0.0001 
TRT•PICKQ 20 40940.46250000 3.46 0.0001 
Cl 01~[ •Pl CKD 3 5659.745!!3333 I. 19 0.3052 
TR T •CLONE •PICKO 40 19905.86250000 0.84 0.7361 
L.EVFL •PI CKO 4 1448. 78 l9·i444 0.61 0.6548 
TRI •LEVEi •PICKD 20 10936. 78472222 0.92 0.5582 
Cl.ONE•L[llH •PICKD a 6659.90138889 1. 41 o. 1976 
TRI •Cl ONE•! EV(! •PICK 40 16462.75694445 0. 70 0.9112 

TESTS Of llVPOll!fSES USING HIE llNOVA 14S FOR Pl.OJ (TRI) AS AN ERROR !ERM 

SOUR\.( OF ANOVll SS VALUE PR > F 

rnr ti 7959. 155~ififi5b 0.54 O. 74JO 

TES!S or llYP01ilf5f5 lJSING !llE ANOVA MS f'OR PlOT •Cl ONE( fRT) 115 AN ERROR TERM 

SOUR Cf 

CLONE 
lRT•ClONE 

OF 

2 
10 

ANOVA SS 

t:J ! . ~-IG39fi89 
5392. :4861t11 

f VlllUE 

0. 13 
1.03 

PR > f 

0. BB~\l 
0.4720 

F VALUE PR > F 

2.31 0.0001 

STD DEV 

24.33350139 

R·SQllllRE 

0.737572 

c.v. 

25.3577 

H MFllN 

95.96111111 

1-l 
0 
f...1 



TABLE XII 

STATISTICAL ANALYSIS OF FOLIAR ZINC 

·-----·~·------------------~-----------

UlPENOENT VARIABLE: ZN 

SOURCE OF 

MOOfL 197 

ERROR 162 

CORRFCHO TOTAL 359 

SOURCE OF 

TRf 5 
PLOl(IRT) 5 
CLONE 2 
TRl•CLilNE !O 
PLOf•CLONE(TRT) 12 
lfVEL I 
TRl •LEVEL 5 
CLONE•LEVEL 2 
TRl•CLONE•LEVEL 10 
PICKD 4 
TRI •P ICKO 20 
CLONE•PICKO 8 
TIH •CLONE •P ICkO 40 
LEVEi •PICKO 4 
TRl•LEVEL•PICKO 20 
CLONE•LEVEL•P!CKO 8 
TRT•CLONE•LEVEL•PICK 40 

SUM OF SQUARES 

5·19945. 20625000 

193978. 23750000 

773923.44375000 

ANOVA SS 

27063.53958333 
26804.46250000 

1283.43750000 
i7782.404166fi7 
14774. 67500000 

193!l. 05625000 
2 WJ. 306?.5000 
3237.50416667 

13705.52033333 
209271.86472222 

59440. 3735 I I 11 
7554.94444144 

86427. 67222222 
5427.49583333 

21468 57916667 
138J5.68333333 
67824 665G6G67 

MEAN SOUARf 

2943.88429569 

1197. 39652778 

F VllLUE PR > F 

4.52 0.0008 
3.73 0.0017 
0.54 0.5862 
1. 49 o. 1491 
I.OJ 0.4255 
1. 62 0.2050 
0.35 0.8812 
1. 35 0.2617 
1. 14 0.3324 

43.69 0.0001 
2.48 0.0009 
o. 79 0.6133 
1.80 0.0055 
1. 13 0.3428 
0.90 0.5919 
1. 44 o. 1818 
I. 42 0.0685 

HS!S OF tlYPOlllfSES USING Ill[ ANOV.\ MS I OR Pl Of( TRI) AS AN ERROR lERM 

SOURCE DF ANOV/I SS F VALUE PR > F 

TRI 5 27063. 5:19583:13 I. 21 0. 4047 

JEST<; Of HVPOlllFSES IJSING lllE ANOVll MS FOR Pl.DI •CLONE( TRI) AS AN CRIWR TERM 

SOURCE 

CLONE 
TRT•CIONE 

Df 

2 
10 

MJOVA SS 

1283.43750000 
177!12. 40·~ l!ihli7 

VALUE 

0.5~ 
I. 44 

PR > F 

0.60G7 
0.2697 

f VALUE PR > F R-SQllhRE 

2. 46 0.0001 0. 749357 

STD DEV 

34.603117116 

~~-~-~-~~~~~~--~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-

c.v. 

6~.8459 

ZN MEAN 

53.36250000 

t--' 
0 
£.\:) 



TABLE XIII 

STATISTICAL ANALYSIS OF FOLIAR MANGANESE 

DEPENDENT VARIABLE: MN 

SOURCE Of SllM OF SQUARES MEAN SQUARE 

MOOH 197 102059. 8722:.!222 518.07041737 

ERROR 162 11663.45000000 71. 99660494 

CORRECTED TOTAL 359 113723. 32222222 

SOURCE fJF ANOVA SS f VALUE PR > F 

TRT 5 5078.81388889 14. 11 o.ooot 
FLCl(HH) 6 7849.69166667 18. l"l 0.0001 
CLONE 2 12923.31805556 89. ·15 0.0001 
TRT•CLONE tO 275'. 99027778 3.82 0.0001 
PLOT •CLONE( 1 RT I 12 4390.60833333 5.08 0.0001 
LEVEL 1 10736 54 414444 149. 13 0.0001 
TRJ•l.EVEL 5 528.74722222 I. 47 0.2017 
CLONE•LEVEL 2 885. 9347.2222 6. 15 0.0027 
TRT•CLONE•LEVEL IQ 588 12361111 0.82 0. 6128 
PICKD ·1 39071. 82V2222 135.67 0.0001 
TRT•PlCKO 20 5100.22777778 3.54 0.0001 
CLOtlE •PI CKO s 5010.39027778 B.70 0.0001 
TRf•CLflNE•PICKO 40 2975.88472222 1.03 0.4219 
LEVEL•PJCKO 4 1·185.01111111 5. 16 0.0006 
TRT•LEVEl.•PICKO 20 73'. 322222:.!:1 0.51 0.9605 
CLONE•LfVEL•PICKD B 576. 634'12222 LOO o. 4373 
TRT•CLONE•LEVEL•PICK 40 1374.80694444 0.48 0.9963 

IESIS Of lflPOrHESf.S USING HIE ANOVA MS FOR PIO!( TRT) AS AN ERROR TERM 

SOURCE OF ANCJVA SS F VALUE PR > F 

TR f 5 5018.11131!8889 o. ·10 0.6005 

HSiS Of llYPOfflESES USING ll1E Ar~OVA MS fOR PLOT•CLOm(HHl AS AN ERROR TERM 

SOll~CE 

CL om 
JR! •CLONE 

OF 

2 
10 

ANOVA SS 

12923. J IBU!l'15G 
275 I . 9!1027 178 

VAi UE 

11 66 
0 75 

PR > F 

O.OOOJ 
0.6695 

F VALUE PR >.F 

7 .20 0.0001 

STD DEV 

8.48508132 

R-SOUARE c.v. 

0.857440 16.8281 

MN MEAN 

50. 42222222 

i-' 
0 
VJ 

. " 
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TABLE XIV 

STATISTICAL ANALYSIS OF SOIL MOISTURE 

SOURCE DF SS F OSL 

TR Tl 5 90.14 0.75 0.6138 

PLOT (TRT) 6 143.77 2.15 0.0493 

LEVEL 2 49.06 2.20 0.1132 

TRT*LEVEL 10 558.96 5.02 0.0001 

SAMPLE DATE 10 10162.65 91.30 0.0001 

TRT*SAMPLE DATE 50 602.09 1.08 0.3461 

LEVEL*SAMPLE DATE 20 916.43 4.12 0.0001 

TRT*LEVEL*SAMPLE DATE 100 979.61 0.88 0.7606 

MODEL 203 13502.69 5.98 0.0001 

ERROR 192 2137.22 

CORRECTED TOTAL 395 15639.92 

R-SQUARE = 0.86 

c.v. = 36.32 

STD DEV = 3.34 

SOIL MOISTURE MEAN = 9.19 

1TEST OF HYPOTHESES USING THE MS FOR PLOT(TRT) AS AN ERROR 
TERM. 
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TOTAL PHOSPHORUS IN PLANT MATERIAL 

A colorimetric procedure is usually recommended for the 

determination of total phosphorus in plant material. The pro­

cedure involves the combination of molybdate ion complex with 

the orthophosphate in acid solution which is then reduced 

with hydrazine sulfate to form a blue-colored phosphomolyb­

date complex. The intensity of the blue color increases in 

proportion to the quantity of phosphorus present in the 

sample ( 37) . 

Material and Method 

Weight one gram. of finely ground plant sample into a 200 

ml. tall form beaker. Add 10 ml. of a solution containing 

3 parts of concentrated nitric acid (70%) and 1 part of per­

chloric acid (72%). Cover the beaker with a ribbed watch 

glass and allow to stand for 4 to 24 hours to assure nitric 

acid digestion. Next place the beaker on an electric hot 

plate and digest at high heat for 10 minutes, then reduce 

heat to low setting and continue to heat until nitrous oxides 

have been expelled. Continue heating gently until dense 

white fumes of perchloric acid appear. Continue heating 

gently until the solution is colorless and the dehydrated sil­

ica residue is white. The bottom of the beaker should contain 

a slurry of acid and the dehyrdrated silica. 

Remove the beaker from the hot plate and cool to room 

temperature. Rinse the cover glass with a thin stream of 
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distilled water from a wash bottle into the beaker and then 

filter the solution through a #2 or #30 Whatman 12.5 cm. fil­

ter paper fitted to a 75 mm. fluted pryrex funnel. After 

filtering transfer the cont8nts and washings to a 100 ml. 

volumetric flask and dilute to the mark. 

Transfer 10 ml. of the filtrate to a 200 ml. flask. Add 

100 ml. of distilled water and mix, then add 5 ml. of 2% 

sodium molybdate and mix. Finally, add 5 ml. of the 2% 

hydrazine sulfate reducing solution and mix. Place flask 

with contents on a hotplate and heat bringing it to a gentle 

boil for one minute. If blue color does not appear within 

one minute after it begins to boil, add more hydrazine sul­

fate and boil for an additional one minute. If no blue 

appears the starting aliquot is too small and the procedure 

must be repeated with a larger qliquot. After boiling, the 

solutj_on is removed from the h0tplate and cooled to room tem­

perature and brought to volume in a 200 ml. volumetric flask 

with distilled water. Mix the solution by pouring back into 

another flask and obtain a light absorption, transmission, or 

concentration reading on a calibrated spectrophotometer with 

the spectrophotometer set at 660 nanometers. Finally, correct 

the reading for volume. 
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ATOMIC ABSORPTION SPECTROPHOTOMETRY 

Using atomic absorption spectrophotometry, comparisons 

of unknown solutions can be made against known standards to 

determine elemental concentrations of the solutions. This 

method gives a very accurate quantitative determination of 

such metals as potassium, calcium, magnesium, iron, zinc, 

manganese, and many others. Modern commercial atomic absorp­

tion spectrophotometers provide a quick and easy method for 

elemental concentration determination in extracts from such 

things as soil, rock, runoff, and plants (9, 41, 42). 

Material and Method 

Using a prepared series of working standards for each 

element of interest within the concentration ranges expected, 

calibrate the atomic ·absorption spectrophotometer. Always 

use a 1% LaC1 3 solution when preparing calcium and magnesium 

standards. 

The next step is to take absorbance or concentration 

readings using the 100 ml. dilution of 3 to 1 nitric per­

chloric acid digested plant material, being sure to use a 1% 

Lac13 solution when measuring calcium and magnesium content. 
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Depth 
(cm) 

0-30 

31-60 

61-90 

91-120 

TABLE XV 

SUMMARY OF SOIL TES'fING RESULTS BEFORE THE STUDY FOR 
OKLARED VERY FINE SANDY LOAM* 

kgsLha 122m 
pH N03 p K Ca Mg Fe Zn 

7.7 12 37 137 4154 114 18.5 0.24 

8c2 7 19 80 3926 85 11.0 0.14 

8.1 6 20 78 4009 84 9.7 0.20 

8.3 3 17 81 4116 87 10.0 0.22 

-·--- --

Mn 

5.5 

2.6 

2.1 

1.9 

*Each value in the table is the mean of four composite soil samples. 

1--' 
1--' 
0 



TABLE XVI 

SUMMARY OF SOIL TESTING RESULTS AFTER THE STUDY FOR 
OKLARED VERY FINE SANDY LOAM* 

Depth t kgsLha I EI?.ID 
(cm) pH NO p K Ca Mg Fe Zn 3 
-·---. 

0-30 8.1 11 20 72 2346 48 11.4 0.71 

31-60 8.2 1.3 16 57 2553 71 13.0 0.20 

61-90 8.3 15 17 66 3519 71 13.0 0.07 

91-120 I 8.2 I 16 15 66 3219 63 10.0 0.22 

--· 

Mn 

3.1 

2.9 

2.7 

1. 9 

*Each value in the table is the mean of four composite soil samples. 

~ ... 
I-' 
i-' 
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