
JobeV 
...the big 

tree maker 

Trees thrive on Triple Five: 
A 5 " diameter tree needs only five spi kes, and can be driven i nto the soil in five 
minutes. J o b e s Spikes exclusive patented binder makes them easy to drive 
into the ground and provides extended release of 16-8-8 fertilizer. 

Call your J o b e s distributor to B îft < 
order spikes. O r order direct t f f i v B t f f & t e M t i ^ 

$ 3 0 per case (105 spikes) 

minimum. 15 or more r r p ^ 
cases, $ 2 5 per case,-36 

or more, $ 2 2 . 5 0 per case. ^ ^ ^ E i v M n ^ ' 
Also try J o b e s Evergreen 

Spikes (12-6-8) and Fruit 
Tree Spikes (5-15-15). Jobe'/ 

TREE & SHRUB SflKES 
The easy method for professional tree care 

International Spike, Inc., R O . Box 1750, Lexington, K Y 4 0 5 9 3 

Carson, California, is a city that takes pride in its i I ^ ^ S m I 
appearance Its 22 square miles include about A ^ ^ S ^ m L 
35 ,000 trees on public land, approximately 50% § 
planted in just the past ten years. F "Tuto" 

Iglesias, maintenance superintendent of the tsS^jflf i lF '^JJITTj 
Carson Parks and Recreation Department, is i ^ ^ ^ J S u j K I ^ M 
pleased with tree appearance and growth since 

the city "gave the job to Jobe " He says, "For ^ m ^ L 
our tree maintenance in residential areas, HRIHk̂ VHIII 

we fertilize exclusively with Jobes spikes. Easy application 
saves us money on equipment and personnel." Carson 

discovered another benefit using Jobes spikes 
— water conservation Says Iglesias, 
"We used to fertilize while watering 

trees. Since starting to use Jobes, we save 
on water usage." 

Give the job to Jobe. 
W h e t h e r your groundskeeping responsibilities extend over an acre or an 
entire city use J O B E ' S T R E E A N D S H R U B S P I K E S to cut out extra work 

and give extraordinary results. Instead of expensive, t ime-consuming hole 
drilling, tree and shrub fertilization can be done easily b y just one man with a 

hammer. Using J O B E ' S spikes is like adding a gentle giant to your crew 
They're a big improvement over old-fashioned methods. 

The city that gave 
the job to JOBE. 



For the turf you care for: proven protection 
against nine damaging diseases from 
America's leading fungicide for turf. Now 
a 500 gram per liter flowable formulation. 



Daconil 2787 is the broad-spec-
trum fungicide that helps you fight 
such problemsasdollarspot.gray 
leaf spot, large brown patch and 
red thread. Easy to handle with 
great flowability. Disperses 
quickly in the spray tank. Effective 
even in hot weather. Daconil 2787 
also provides effective disease 
control on a number of orna-
mentals. Now in a new 500 g/l 
formulation. 

Diamond Shamrock gives 
you all the help you need 
for weed problems, too. 

Dacthal® is the preemergence 
herbicide that controls more than 
20 weeds and unwanted grasses. 
Stops early and late germinating 
weeds without affecting healthy, 

growing turf grasses. Tough 
weeds like crabgrass and Poa 
annua can't stand up to Dacthal. 

Dacamine" gives postemer-
gence control of over70broadleaf 
weeds including dandelion, 
annual chickweed, knotweed and 
Canada thistle. Kills 'em right 
down to the roots so they won't 
come back. 

Daconate® isthepostemer-
gence herbicide that knocks out 
nutsedge, chickweed, wood 
sorrel, sandbur and other grassy 
weeds. It's a ready-to-use liquid 
herbicide with a built-in surfac-
tant for uniform wetting. 

For beautiful turf and orna-
mentals, count on the big four 
from Diamond Shamrock to make 
your job easier. 

Circle 112 on free information card 

<$6 
D i a m o n d S h a m r o c k 
The resourceful company. 

See your turf chemicals supplier, or contact the Diamond Shamrock Agricultural Chemicals Division sales office nearest you 
Three Commerce Park Square. 23200 Chagrin Blvd . Beachwood. OH 44112 • 1760 The Exchange. Suite 100. Atlanta. GA 30339 • 5333 Westheimer. 
Suite 850. Houston, TX 77002 • Commerce Plaza Bldg . 2015 Spring Rd . Oakbrook. IL 60521 • 61 7 Veterans Blvd.. Redwood City, CA 94063 



Reclamation from page 30 

effects are the cause of limited growth under acid 
conditions above pH 3. 

Many authors list pH 4, and others pH 4.5, as a 
lower limit for reclamation plantings. They are 
right only if the spoils have an ionic composition 
which results in one or, more likely, a number of 
toxic conditions. Under the right geochemical con-
ditions plants grow very well at pH levels typically 
measured on barren spoils. For example, spoil 
banks in Saline County, Illinois, which averaged 
pH 3.4, much lower than the pH of many " toxic" 
banks, were planted to 17 tree species in 1947. After 
30 years those plots had a vigorous young forest 
with strong invasion of oaks and other species. 
Sweet gum trees averaged 9.3 inches in diameter 
and were larger than the trees on the other 12 plots 
of this study in Illinois, all of which were at higher 
pH (Ashby et al. 1978). 

Chemical tests are widely used guides for 
revegetation management, and pH is the best test 
we now have. Unfortunately our understanding of 
the role of acidity in reclamation practice is much 
like that of alcohol in society. Alcohol is generally 
believed not to be harmful of itself, but it leaves a 
legacy of derelict individuals, broken homes, 
health problems, shortened life spans and deaths 
on the highway. Acidity is widely regarded as un-
desirable. At present we may be in a prohibition 

era, banning acidity by liming or other means 
because we do not have enough understanding to 
work out which of its numerous indirect effects 
limit plant growth and could be corrected in other 
ways. 
Direct Effects of Pyrite Oxidation — There are four 
direct effects of pyrite oxidation. First, the oxida-
tion reactions liberate quantities of hydronium ion 
in proportion to the amount of pyrite undergoing 
oxidation (reactions 1-4). If there are insufficient 
quantities of neutralizing materials in contact with 
the pyrite to counteract it, the obvious effect of the 
hydronium ion is to lower the pH of the area in 
which the pyrite is undergoing oxidation. In such a 
situation, the liberated acid may spread the pro-
ducts of the oxidizing pyrite beyond the spoil 
through surface and ground water and may be felt 
many miles downstream. 

The second effect is the liberation of ferrous 
ion. If the oxidation potential and/or the pH of the 
environment is low, the oxidation of ferrous to 
ferric ion is slow and large quantities of iron may 
be mobilized. Seeps emerging from pyritic spoil 
materials frequently contain hundreds to thou-
sands of mg/1 of iron. Since the seeps are simply 
ground water that flows onto the surface, similar 
concentrations of ion may be available in the 
rooting environment. Continues on page 36 
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E ? ? 5 company w ^ J 

Yes, you may be lonely in y o u r ^ 
f i l w m _ 1 ¥ i l . . _ Princeton Fully Automatic Sod Har-U S L O n C l y a l l l l c l O D • • • vester. No field crew to talk to..Just 

f you ... a lone, harves t ing up to 
P u n y 27,000 sq. ft. of sod per hour in your 

air condi t ioned, stereo-equipped 
cab.* Yes, lonely...and profitable! 

Proven Reliable from the 
Atlantic to the Rockies 

Designed for the large volume sod producer 
who wants to increase both production and 
profit, the Princeton Automatic cuts, aerates, 
crosstie stacks and palletizes sod all by itself. 
The sod is ready to ship. All you do is steer! 
Order your Princeton Automatic now and 
own the "ultimate". 

*Air conditioning and stereo available on 
request. 

For further information or demonstration 
write or call collect: 
Rodger Osborne, General Manager 
955 W. Walnut St. 
Canal Winchester, Ohio 43110 
(614) 837-9096 



THE SPYDER 
DO YOU PALLETIZE YOUR PRODUCTS - SOD, FERTILIZER, SEED, GARDEN PRODUCTS? 

DO YOU DELIVER YOUR PALLETIZED PRODUCTS? 
THEN YOU SHOULD KNOW ABOUT THE SPYDER MATERIAL HANDLER! 

A LIGHTWEIGHT HEAVYWEIGHT 
The Spyder's welded tubular steel frame 

js designed for maximum strength with 
minimum weight. It's load carrying capacity 
is 3500 pounds, the capacity of most stan-
dard forklifts, but the Spyder weighs only 
about 2700 pounds. 

THIS LIGHTWEIGHT CREATES MANY 
BENEFITS. 

EASY PORTABILITY 
Traditionally, job site unloading has been 

performed by truck mounted cranes, towable 
or trailer transported forklifts, and even by 
hand, with each method having its own par-
ticular advantages and disadvantages. The 
Spyder, we believe, combines advantages of 
each method to provide you with a totally 
new concept in job site unloading. 

In less than a minute the Spyder loads 
itself at the rear of your truck or semi-trailer 
bed without loss of valuable cargo space, 
and is transported with no road contact. 
Just like a truck mounted crane, but not like 
a towable forklift. When you arrive at the job 
site the Spyder unloads itself, then unloads 
the load. Pallets can be placed away from 
the truck at whatever distance necessary, 
like with any forklift, but not like a truck 
mounted crane. 

We also provide a custom-designed 
lightweight trailer for convenient towing 
behind a car or truck if this method better 
meets your requirements. 

THE BENEFITS DON'T END HERE. 

MINIMAL MAINTENANCE 
The Spyder is totally hydraulic. A 23 HP, 

two cylinder, air cooled Kohler engine is belt 
connected to two variable displacement 
hydrostatic transmission pumps and one fix-
ed displacement gear pump. These pumps 
provide oil to three hydraulic motors and 
three sets of hydraulic cylinders. Any of 
these components, including the engine, can 
be replaced on the Spyder in about an hour. 
Each machine comes with a parts manual 
which lists not only our part number, but the 
manufacturer's name and their part number 
also. All parts on the Spyder can be shipped 
air freight from the factory, if you cannot ob-
tain it locally. The idea is to minimize 
downtime. 

WE LISTEN TO OUR CUSTOMERS 

CUSTOMER ORIENTED IMPROVEMENTS 
Recent improvements include a quick ten-

sion release on the belt drive. Just pull a 
lever while sitting on the operator's seat and 
all tension is taken off the belt drive for easy 
engine starting or belt removal. A newly 
designed drive wheel hub moves the center 
of the drive wheel directly over a large roller 
bearing for increased load carrying capacity 
and greater resistance to shock loads. 

THE BEST IS YET TO COME 

CREDIBLE COSTS 
There are many costs involved with own-

ing and operating any piece of equipment. At 
times your initial investment cost may be 

high, but low maintenance and operational 
costs offset this. At other times it's just the 
opposite. 

The Spyder, compared to other job site 
unloading equipment,offers a rare combina-
tion of relatively low initial cost, low 
operating costs, and low maintenance costs. 

NOW IT'S UP TO YOU 

PROFIT POTENTIAL 
When you consider all the information 

written here about the Spyder, and then 
consider how practical it would be in your 
own application whether it be unloading sod. 
fertilizer, seed etc., be sure to go one step 
further. Contact me by mail or phone and let 
me send you a brochure or answer ques-
tions you might have regarding your par-
ticular application. 

We have sold over 500 Spyders across the 
U.S., Canada, England and Trinidad. We are 
establishing dealers and outlets throughout 
the U. S. and Ganada. Two new manufactur-
ing facilities are currently in the advanced 
planning stages. One in England and the 
other in Texas. THE REASON? THE SPYDER 
IS HERE TO STAY!!! 

If you have delivery problems, let us show 
you how the Spyder can solve them. 

For more information on the Spyder call or 
write: Mike Whitt - Sales Manager 
Foxcroft Development Associates 
5402 Edgewood Rd. 
Crystal Lake, IL 60014 
815-459-3351 

Circle 151 on free information card 

SPYDER SPYDER SPYDER SPYDER SPYDER SPYDER SPYDER SPYDER SPYDER SPYDER SPYDER SPYDER SPYDER 



The third direct effect is the liberation of sul-
fate ion. Again, concentrations of thousands of 
mg/1 of sulfate are reported in seeps from acidic 
spoil materials. Hundreds to a few thousand mg/1 
of sulfate can be found in seeps and streams drain-
ing non-acidic, but nevertheless pyritic, spoil 
material. Similar concentrations can be expected 
in the ground water and soil solutions. A recent 
study by Hood and Hood (in press) suggests that 
typical sulfate yields of minespoil in the southern 
Illinois area are on the order of 4.1 kg/hectare/day 
which would mean about one-half ton of sulfate 
per year is generated and leached from each acre 
of minespoil under the climatic conditions of that 
area. If most of the oxidation of pyrite takes place 
in the upper few inches of the minespiol, there 
should be an abundance of sulfate present in the 
near-surface environment. The increasingly 
widespread recognition of sulphur deficiency un-
der continuous intensive agriculture would not be 
a problem on soils created in mining. 

A fourth direct effect is the release of trace 
metals. Geologic materials are seldom completely 
pure, and pyrite is no exception. Many pyrite sam-
ples contain trace elements that are released as the 
pyrite oxidizes. Such elements include the micro-
nutrients cobalt, copper, manganese and zinc as 
well as arsenic, antimony, cadmium, chromium, 
lead and nickel (Harper 1977, Blumthal 1977). 

Although present in small quantities in the pyrite, 
in places where oxidizing pyrite is abundant the 
concentrations of these elements in solution may 
become appreciable. In southern Illinois, however, 
trace elements released directly by the oxidation of 
pyrite generally account for less than ten percent 
of such elements in water (Harper 1977). The 
remainder are leached from associated overbur-
den rocks. 

Indirect Effects of Pyrite Oxidation — The sul-
phuric acid generated by the oxidation of pyrite is 
a powerful agent of chemical attack on overburden 
materials. These reactions take place within spoil 
micro-environments. The general result of such at-
tack is the reduction of the hydronium ion concen-
tration (elevation of pH) coupled with release of 
various soluble cations to the soil solution and ul-
timately, to the drainage waters. 

Attack on carbonate rocks. Carbonate rocks, 
such as l imes tone (CaCOi) and dolomite 
(CaMgfCOsJz), are susceptible to attack through 
reactions such as: 
H2SO4 + CaCO:, = Ca + + + SC>4= + H2O + CO2 
The reaction for dolomite is similar, albeit slower, 
and liberates magnesium as well as calcium. The 
effectiveness of this means of neutralization of 
acid is, of course, dependent on the availability of 
the carbonate minerals, whether as discrete rock 

TYPE PERRENIAL RYEGRASS 

TURF E X P E R T S . . . 

FIESTA IS THE NEWEST 
OF THE IMPROVED 

TURF-TYPE 
PERENNIAL RYEGRASSES 

AVAILABLE TODAY 

Today's professional turf manager recognizes the value of 
up-to-date turfgrass breeding and research. That's why so 

many are upgrading their programs with Fiesta 

W h y n o t j o i n t h e m ? 

PICKSEED WEST, Inc. 
^ L & L t l / Box888 Tangent.OR 97389 (503)926 8886 

Thousands of growers, 
nurserymen anc landscapers 
depend on "the protectors" 

W I L T - P R U F anti-transpirant keeps plantings, trees, shrubs, 
sod and indoor plants healthy; protects against plant 
damage due to winter kill, transplant shock, air pollution, 
wind burn and drought. 
S P R A Y - S T A Y , sticker-extender sticks sprays to trees, plants, 
crops and turf protecting against costly run-off due to 
rain or irrigation. 
WILT-PRUF and SPRAY-STAY are both 100% organic and biode-
gradable and meets all FDA specifications lor use on edible crops. 

For further information call or write Dep't. WTT 
NURSERY SPECIALTY PRODUCTS 
P.O. Box 4280, Greenwich, CI. 06830 



The Money 
Tree. J 

Dig John Makes This a R€AL Money Tree. 
• By far the fastest transplanter available. 

• Largest tree "spade" on the market. 78 width handles 
7000 lb. root ball! (But big as it is, it still meets standard 
road width limitations.) 

• Starts returning investment immediately because of 
outstanding demand for the BIG tree! 

If YOU would like to know just how profitable that money 
tree can be with a BIG JOHN, you'll want 
our prospectus of investment. 
That, plus a demonstration of 
BIG JOHN'S money 
making ability are 
yours at no 
obligation whatsoever. 

86 and 50" BIG JOHNs 
now being developed, for information just call or write: 

Gerald Bredlau 
5362 Clarice Circle 
Stevens Point. Wl 54481 
Telephone (715) 341-2895 

big tree© 
today inc. 

Manufacturer's Representative for Big John Tree 
Transplanter and Complete Line of Arborist Supplies 



units or as accessory minerals in other overburden 
rocks. The concentration of these ions in the soil 
solution can become large. They affect the calcium-
to-magnesium and other rat ios of c a l c i u m , 
magnesium and potassium which are of impor-
tance in plant growth. 

Using southern Illinois as an example, it has 
been established that there is nearly a 1:1 relation 
between sulfate and hardness in stream water 
(Hood 1977). This relationship is little affected by 
pH. Hardness, reported as CaCOs, is a measure of 
Ca -I- Mg and can be approximated as Ca. If sulfate 
is 1000 mg/1, hardness would also be about 1000 
mg/1 and Ca and Mg approximately 400 mg/1. 
Runoff waters from coal mines frequently contain 
on the order of 1000 ppm sulfate or more, so 
calcium and magnesium are abundant in soil 
water. These runoff waters supplied by irrigation 
to soils locally deficient in sulphur or magnesium 
can be expected to increase plant growth. 

Attack on shale. Shale is one of the most common 
overburden materials. Acids generated through ox-
idative weathering of pyrite can attack shale in a 
variety of ways. In the simplest fashion, there can 
be an ion-for-ion exchange of hydronium ions from 
solution for exchangeable ions of the clay minerals. 
This can release nutrient ions which subsequently 
may enhance plant growth, or be lost in runoff or 
percolation waters. The clays then become 
hydrogen clays, which makes the removal of any 
remaining nutrient ions by plant rootlets very inef-
fective. 

A high aluminum concentration 
is the most common cause of 
failure of agriculture crops on 
acid spoil. 

It is well known that clays affected by acidity 
can convert to aluminum clays, with aluminum 
migrating out of the clay structure and onto cation 
exchange sites. In this situation, the hydronium ion 
is attacking the interior of clay, liberating alumi-
num which migrates to the clay surface and 
becomes fixed, reducing the effectiveness of the 
clay as an ion exchange substrate for supplying 
nutrients to plants. Aluminum in the soil renders 
phosphorus unavailable by forming aluminum 
phosphates. Russell (1973) states, 
"A high aluminum ion concentration is the most 
common cause of failure of agricultural crops on 
acid spoil. It probably has two quite distinct ef-
fects. A high aluminum concentration in the free 
space of the root surface may prevent the root tak-
ing up phosphate, and aluminum inside the living 
cell may interfere with sugar phosphorylations." 

Identification of aluminum toxicity is difficult 
because clear-cut visual symptoms are lacking. 
Plant yields can be depressed, leaves show a pur-
plish coloration, and roots usually are stunted but 
there are exceptions. These relationships are most 
likely to be found on acidic mine spoils. 

Problem spots like this are understandable and 
correctable with basic geochemical and soil knowledge. 

Manganese oxides are common in shales, fre-
quently making up a few tenths of a percent of the 
rock. In typical southern Illinois overburden rocks 
Hood and Stepusin (1975) found 0.05 percent 
manganese, of which about 60 percent is very 
readily dissolved in aqueous solutions of pH 2 and 
3 formed in pyrite oxidation. 

Although manganese toxicity is known for 
moderately well-drained agricultural soils below 
pH 5 (Manganese 1973) and is enhanced by acid 
soils with poor aeration, its occurrence on strip-
mine spoils is difficult to determine. Changes in the 
ion balance of iron and manganese can lead to 
deficiencies or toxicities of either element. In view 
of the probable high levels of either iron or manga-
nese on mined lands, attention to the balance of 
these ions is important. Foliar diagnoses of iron 
and manganese deficiencies or toxicities are con-
fusing because of their similar appearances which 
include yellow or dead spots on leaves. 

Coatings of iron and manganese oxides are 
rather common in earth materials. These coatings 
frequently act as sinks for various heavy metals. In 
association with oxidized pyrite these coatings can 
dissolve, releasing iron, manganese and the adsor-
bed trace elements such as cadmium, chromium, 
cobalt and nickel into solution. 

Further relat ionships. Other minerals are 
locally abundant in overburden materials in the 
midwest. Sphalerite (ZnS) is one such mineral. It is 



TS-44T: Ball diameter, 44 In ; Ball depth, 40 in.; Maximum 
tree diameter; 4 in. tree trunk (approx.) Ball weight. 
1173 lbs. (approx.) Available as truck-mounted trailer-
mounted or Vermeer M-465 tractor mounted unit. 

TS-M: Ball diameter. 84 in.; Ball depth. 54 in.; Maximum 
tree diameter. 8 in. tree trunk (approx.) Ball weight. 8.000 
lbs (approx ) Available as a truck-mounted unit only. 

TS-66T: Ball diameter. 66 in.; ball depth, 48 in.; Maximum 
tree diameter, 6 in tree trunk (approx ) Ball weight. 3168 
lbs (approx ) Available as a truck-mounted unit only 

TS-30: Ball diameter. 30 in.; Ball depth. 26 in.; Maximum 
tree diameter, 3 in tree trunk (approx.) Ball weight, 355 
lbs. (approx ) Trailer or tractor-mounted units. Flat-bottom 
tree spade option. 

Better yet, "instant beauty!" Nothing improves 
landscape more than trees and shrubs. And no 

one creates it as quickly and efficiently as The Diggin' Dutchman and his 
patented Vermeer Tree Spades. What about efficiency? Hydraulically-

• • • | | | | n | | operated steel spades handle the entire job quickly and gently. 
I l l K M r i K No coffee

 breaks. No lunch hours. No overtime wages. It's a 
• L I I I T I U I I one-man operation! Choose from six quality built machines . . . 
and transplant or "package" small shrubs and trees — up to 8 inches in diameter — in 
minutes. Ask your Vermeer dealer for a demonstration today. 

Vermeer 
6304 New Sharon Road • Pella, Iowa 50219 • (515) 628-3141 • Telex 478-309 

YtUCANMGlT 
TS-20: Ball diameter. 20 in.; Ball diameter. 18 in.; 
Maximum tree diameter, 2 in. tree trunk (approx.) Ball 
weight, 109 lbs (approx.) Tractor-mounted unit, or in 
combination with Vermeer f-218 Trencher 

NEW! TS-44M far greater maneuverability than ever 
before No more guesswork The TS-44M hydraulically 
extends (up to 21 in.) and shifts (up to 15to in left and 
right of center). It's fast, accurate Cuts set-up time 

INSTANT 
SHADE! 



Your TRIMLC Pro...a 

iDO*S [ooWdoWs] g rooaDO*'*] [ooWoomj] 

[ooroo/VSI^ {GORDONS 

!®^TGRASS 
!o o i i d o m T [QO^DO^Sj GORDONS 

b e n t g r a s s f o r m u l a 

TOPMtC TOW BYMEC 50 
Tv«» r UMOICIM 

EXH ALT 4-10 EXHALT 800 A0UA-Z0RB 

TRIMEC 
b r o a d l e a f herbicide 

Read why . . . this is so: 
The increasing complexity of turf I 
management stretches your skills 
to the utmost. You must have the j 
best products available. And know 
exactly how, when and where to j 
use them for top efficiency. 
That's why the specialized serv- I 
icesof your Gordon Distributor are 
unique and priceless. He is not just | 
a source of superior, tested prod-
ucts, but a rich source of talent and | 
information. He has a direct line to 
Gordon's Technical Service De-
partment, where specialists are 
constantly analyzing new data, I 
studying lab and field tests, 
searching for improved methods 1 

and technical advances for your 
benefit. 


