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"I'm hoping something will pan out. 
I also hope there's a bright side to all this. 
But at the moment, there's not." 
- PAUL M A Y E S 

was let go, he keeps in contact with the 
same people by golfing with them. 

Buccellato, who is recently married 
with no kids, believes the job market 
in the Sou theas t will pick up . Al-
though he prefers to remain in Florida 
or the Southeast, he'll move for a job if 
he must. 

There 's one impor tant thing Buccellato has learned 
about the industry and trying to f ind a job: It's about 
who you know. "You have no chance of getting a job 
unless you know the right people," he says. "Hopefully, 
that will work to my advantage when the right oppor-
tunities arise." 

Th ink ing back to when things were 
good at Alaqua, Buccellato says he re-
alizes a super in tendent is never really 
secure in his job. 

Cznarecki spent a lot of t ime with 
family and making contacts . H e said 
he was willing to move for another job, 
as far north as Myrtle Beach, but pre-
ferred to stay in Florida. 

Cznarecki learned in late J u n e he 
wouldn ' t have to move because he was 
hired as the golf course and landscape 
operat ions manager at T i m b e r Pines 
Count ry Club in Spring Hill, Fla. His 
contacts paid off. 

"I was h i red by the same general 
manage r w h o original ly hired m e at 
Colliers Reserve," he says. 

L ike C z n a r e c k i a n d Bucce l l a to , 
Mayes would like to stay close to where 
he lives, partly because his son has two 
more years of high school. However , 
there are potential opportunit ies over-
seas and in Mexico. 

" T h e way the market is right now, 
I'd consider something in a related field 
or in sales," he says. "I will keep my op-

tions open and keep my eyes and cars open. I 'm not limiting 
myself. I 'm hoping something will pan out. I also hope there's 
a bright side to all this. But at the moment , there's not." 

Mayes says he probably wouldn ' t apply for a job in which 
he couldn' t support his family, but he may have to deal with 
making less than he was. 

"I still plan to retire as a super-
in t enden t , " he says, a d d i n g tha t 
he 's a b o u t 10 years away f r o m 
that time. 

Mayes advises t ha t even e m -
ployed superintendents should keep 
their resumes updated because clubs 
are under financial restraints and 
are always looking to save money or 
cut costs. 

"Be ready," he says. "Stay in touch 
with as many people as you can in case something 
happens , and keep an open m i n d as far as your 
career path. Be prepared because there's no job se-
curity anymore." • 

Walsh is a freelance writer from Cleveland. 
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'Future Turf Managers' gear up to begin 
careers in the recession of a lifetime 

B y L a r r y A y l w a r d , E d i t o r i n C h i e f 

r wasn' t the job Cory Gettemeier 
really wanted, but he took it with-
out hesitation. This is no t ime to 
be picky, after all. It's the Great 
Recession, a n d t h e u n e m p l o y -
m e n t rate is t h e h ighes t it has 
been in 25 years. 

And Get temeier has the d is t inc t ion of 
g radua t ing in to this e conomic mess. T h e 
22-year-old recent ly g radua ted f r o m the 
Unive r s i ty of Missour i w i t h a fou r -yea r 
degree in plant science. 

"I took wha t I cou ld get ," Ge t t eme ie r 
says, noting he feels lucky to have a job. 

G e t t e m e i e r is w o r k i n g as an assistant 
superintendent at a public course in Alton, 
111., across the Missouri River from St. Louis, 
where he grew up. It wasn't his first choice 
for a job, but Gettemeier has no complaints. 
"I ' l l see w h e r e it takes m e f r o m h e r e , " 
he says. 

G e t t e m e i e r s p o k e a b o u t h is f u t u r e 
— ironically — d u r i n g an event held by 
Jacobsen called the "Future T u r f Managers." 
The mower and equ ipmen t manufac turer 
invited 35 students f rom universities across 
the count ry to participate in the three-day 
event held at its headquarters in Charlotte, 
N . C . T h e event allowed the s tuden t s the 
oppor tuni ty to learn and interact with turf 
professionals in an educational environment 
under the guidance of industry leaders. 

T h e s tuden t s , mos t of w h o m recently 
g r a d u a t e d w i t h f o u r - y e a r , t u r f - r e l a t e d 
degrees, were recommended by their professors 
as being top-level candidates with "great pros-
pects" to become future leaders as they progress 
in their careers, according to Jacobsen. 

O f course, all the graduates agree they 
face a tough job market. Gettemeier, know-
ing graduation was upon him, began looking 
for work last December . H e d idn ' t realize 
how tough the e c o n o m y was get t ing unt i l 
he couldn' t find a job. 

"Lucky for me, a former boss of mine who 
was an assistant at ano the r course was laid 
off," Gettemeier says. "But he found a job at 
a public course and asked me to join him." 

T h e o t h e r a t t e n d e e s of t h e J a c o b s e n 
event also realize wha t they 're up against, 



bur they remain upbeat about their futures. 
Shane T u h y , 23, w h o gradua ted in M a y 
from Nor th Dakota State University with a 
degree in turf management, says he applied 
for a few assistant superintendent positions 
but didn' t get them. He's working for a nine-
hole course this summer in his hometown of 
Killdeer, N . D . 

"If I wou ld have graduated a year ago, 
there was plenty of opportuni ty for assistant 
super intendent jobs," T u h y says. "But that 
is not the case this year." 

W i t h the lack of available jobs, T u h y 
t h o u g h t fo r a m o m e n t a b o u t a t t e n d i n g 
graduate school. But he wants to begin his 
career now. "My goal is to be a superinten-
dent," he says, noting he would prefer to stay 
in the Midwest. 

T h e graduates realize they must use all 
t h e tools available to t hem to f ind jobs, 
including networking. Brian Tencza, who 
recently graduated f rom the University of 
C o n n e c t i c u t wi th a bache lor ' s degree in 
turfgrass and soil science, f o u n d a job with 
a little bit of help f rom his friends. Tencza 
began his new job on Memorial Day as the 
second assistant at Glenarbor Golf C l u b in 
Bedford Hills, N.Y. H e was helped by an 
industry connect ion. His former professor, 
John Kaminski, spoke with Glenarbor's cer-
tified superintendent , Ken Benoit, and told 
h im about Tencza. 

"Networking means everything," Tencza 
says. " I 'm very fortunate to have a job." 

Ryan Tretter landed a nice gig. H e gets to 
work for Superintendent John Z i m m e r s j r . 
at O a k m o n t Count ry Club near Pittsburgh. 
Z i m m e r s j r . is well known for his mentor-
ing capabilities. Tre t ter , who graduates in 
December f rom Delaware Valley College, 
began an internship at the club this summer 
and begins work as its second assistant later 
this year. Tretter, who says he wants to make 
a career out of working at high-end courses, 
interned at Pine Valley Golf Club last year. 

T i m Wil l iams, 19, recently graduated 
w i t h an associate 's degree in golf course 
opera t ion f rom Delhi State Universi ty of 
New York. But Williams is staying in school 
to obtain a four-year degree. H e hopes busi-
ness in the golf industry is thriving by then. 

Eric Sides (center), Jacobsen's training manager, played a big role in the Future Turf 

Managers program, whether it was conducting equipment demonstrations during the 

day, teaching attendees about the nuances of go-carting at night (the trip also included 

some fun and games), or just talking and joking with them to make them feel at home. 

"It seems like we're at our low now, but I 
think things will pick up again," he says. 

Lyne Tuml inson , director of career ser-
vices for the Golf Course Super in tendents 
Association of America, spoke to the gradu-
ates du r ing the event . She told t hem they 
were entering a changing business world be-
cause of the down economy. "Businesses are 
going to look different than they did before 
because everybody is going th rough this," 
she said. "And the golf industry will change 
as well as every other business." 

Tuml inson said taking a first job offer is 
not a bad thing, even if it's not the job a per-
son really wants. "I don ' t think it's as much 
where you work as it is whom you work for 
and what you learn," she said. 

With golf course closings outnumber ing 
openings the past three years, the competition 
for jobs has only got ten more competit ive. 

Continued on page 44 



Happy Graduation ... Sort Of 

Continued from page 43 
Tumlinson said the graduates must find 
ways to differentiate themselves. 

Even tua l ly , course o p e n i n g s will 
again ou tnumber closings. T h a t won ' t 
happen in 2009, but it could happen in 
the next few years. Most of the graduates 
believe the golf economy will soon turn 
in their favor. 

"Golf will bounce back up," Tret ter 
says. " T h e game will grow. You'll see 
more golf courses being built in the next 
five or 10 years." 

Gettemeier, who says he's still "very 
concerned" about the economy, says he 
got the feeling from others at the meeting 
that things would get better. "I've been 
working on golf courses since I was 15," 
he says. "I love working outside and work-
ing with people. I hope I can find a decent 
course where I can make a living." 

Peter Whi r r , Jacobsen 's vice presi-

- BRIAN T E N C Z A 

If I would have graduated a 
year ago, there was plenty 
of opportunity for assistant 
superintendent jobs." 
- S H A N E TUHY 

Networking means everything. 
I'm very fortunate to have a job." 

Augusta's Owen Gives the Graduates Some Sound Advice 
'Future Turf Managers' tour famed golf club as part of educational program 
B y L a r r y A y l w a r d , E d i t o r i n C h i e f 

Jacobsen's "Future Turf Managers," a 
program which began in the 1970s, 
bills itself as an opportunity for just-

graduated or soon-to-graduate college 
students "to learn and interact with turfgrass 
professionals in an educational en-
vironment under the guidance of 
industry leaders, an experience 
impossible to duplicate in the 
classroom." 

That's no lie. The 
3 5 attendees toured 
Jacobsen's manu-
facturing facilities in 
Charlotte and the E-Z-
GO plant (Jacobsen's 
sister plant) while on a 

field trip to Augusta, Ga. They also listened 
to several high-profile speakers. And as 
part of the activities while on the field trip 
to Augusta, the attendees visited Augusta 
National Golf Club, where they had a ques-
t ion-and-answer session with Brad Owen, 
superintendent of the club. Then they got to 
tour the maintenance facility and part of the 

grounds and have their photograph taken 
on the Ben Hogan Bridge. 

Owen has been at Augusta since 
1986. when he interned as a student from 

Penn State University. He began full t ime in 
1987 and worked on the crew. He became 
superintendent in 1997. I ' m fortunate and 
lucky to be here," he told the attendees. I t ' s 
a pretty special place." 

A graduate asked Owen for his advice on 
gett ing a job. Owen advised not to take a job 
just because of its title. It may be that such a 
job is not at the level of the person's future 
expectations. 

I f you're shooting for the stars or want to 
be at a nice private club that holds a major 
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d e n t of p r o d u c t s u p p o r t , d o e s n ' t 
believe the doom and gloomcrs who say 
economic recovery will be slow. 

" W i t h new technology — and the 
way the world seems to be tha t m u c h 
s m a l l e r — I think recovery will be that 
m u c h quicker," he says. "And when it 
does recover I t h ink you'll see a totally 
different industry to what happened just 
prior to when the recession took place. 
W h a t will it look like? I don ' t th ink it 
will go back to the way it was, with the 
changes in technology, alternative fuel 
sources and lean processes. It will be a 
different looking industry." 

When employers are scanning his re-
sume, T u h y hopes they're impressed he 
was selected to at tend the Future Turf 
Managers event, which he considers a 
feather in his cap. "I hope employers realize 
how special it was for me to be here when 
they see it on my resume," he says. • 

"Don't take a position 
that's not going to get 
you where you want 
to be 10 years down 
the road." 
- B R A D O W E N 

tournament, you need to seek that early on," 
Own said. I f it's not available, don't be impa-
tient. Don't take a position that's not going 
to get you where you want to be 10 years 
down the road. Don't take an assistant job at 
the XYZ Club just because you want to be 
an assistant" 

When asked about how he manages 
stress and balances career with family while 
working at such a high-profile club, Owen 
said he often relies on his faith to give him 
strength and direction. 

"We don't control our lives and our des-
tiny as much as we think we do when we 
start figuring out our goals and plans," Owen 
says. "There's somebody else bigger than all 
of us who knows what that plan is.r • 

Golf wi l l bounce back up. You'll see 

more golf courses being built in the 

next five or 10 years." 
- R Y A N T R E T T E R 
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TRENDS 
B A L L - M A R K R E C O V E R Y 

Golf Ball-Mark Recovery 
Affected by Surface 
Firmness and Repair Tool 
By Jared R. Nemitz, Adam C. Moeller, and Cale A. Bigelow 

Unrepaired golf ball marks can leave localized necrotic scars, raised turf prone 
to mower scalping, loss of surface smoothness and the potential for weed 
{Poa annua) encroachment (Beard, 2002) . 

T h e traditional repair method suggested by the Golf Course Superintendents 
Association of America and encouraged by golf professionals involves inserting a 
traditional metal tool with equal-length tongs (3 centimeters) and employing a 
knit-and-twist me thod intended to pull healthy turf f rom the per imeter (GCSAA, 
2009) . This me thod and tool choice has been scrutinized because it may damage 
roots, especially if used improperly. Novel repair tools, including those with shorter 
tongs (1 centimeter) and utilizing a perimeter pushing method have been commer-
cialized. These tools are designed to push healthy turf forward into t he ball mark 
scar areas resulting in less damage to roots than tools designed to lift soil and twist 
canopy surfaces. However, rootzone moisture status as well as surface firmness on 
ball mark recovery t ime is unclear. 

Effects of Surface Firmness on Recovery 
A field study was conducted at the W . H . Daniel Turfgrass Research and Diagnostic 
Center at Purdue University in West Lafayette, Ind., on a creeping bentgrass sand-
based research putt ing green built to United States Golf Association specifications. 
T h e study area was maintained to emula te modera te golf course pu t t ing green 
conditions, including mowing a t . 140 inches with a triplex mower six times weekly; 
fertilizing with 3 pounds of nitrogen per 1,000 square feet per year; and irrigation 
via an overhead system to supplement rainfall every one to two days, providing 
approximately 1 inch per week. 

Prior to initiating the exper iment , the study area was divided into two areas 
to create "iirm" and "soft" locations. T h e f i rm area was repeatedly rolled with a 
sidewinder roller until an average surface hardness value of 145 gmax (peak decel-
eration) was achieved as measured by a Clegg Impact Soil Tester. T h e Clegg is a 
commonly used me thod of measuring surface hardness (Lush, 1985; Linde, 2005). 
Units were recorded in Clegg Impact Values (CIV's) which were converted to gmax 
using the equation gmax =10 (CIV) (Bregar and Moyer, 1990). 

T h e surface hardness value for t he soft area was 100 gmax. T h e soft area was 
not rolled, bu t heavily hand-watered the day of study initiation until surface pond-

Continued on page 48 
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Repeated rolling was conducted and 
surface hardness measurements were 
taken to create the "firm" study area. 
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Continued from page 47 
ing occurrcd . Vo lume t r i c w a t e r con ten t of 
each area was measured using a por tab le soil 
mois tu re probe. T h e average surface mois-
tu re con ten t s at the 0 t o 2 inches dep th we re 
2 0 pe rcen t and 28 percent for t h e f i rm and 
soft areas, respectively. 

Ball marks w e r e c rea ted in J u n e 2 0 0 7 
by h i t t i ng golf bal ls f r o m a d i s t ance of 
100 yards into b o t h research areas using a 
p i tch ing wedge . Four bal l -mark repair tools 
plus an unrepa i red ball mark were r andom-
ly assigned to t h e marks wi th in each loca-
t ion and repa i red according to repa i r tool 
m a n u f a c t u r e r ' s d i r ec t ions . T h e G C S A A 
m e t h o d for t h e t rad i t iona l tool (TT) was 
emp loyed because of its widespread use on 
golf courses. 

Briefly, t h e tongs w e r e inser ted at t h e 
backside of the mark, and a twis t ing action 
was used four to five t imes around the perim-
eter until t h e turf canopy enclosed the ball 
mark . T h e angled t rad i t iona l tool ( A T T ) 
was inserted at the back of the mark and by 
pressing down on the head of the tool a lifting 
action was used to lift t he center of the mark 
th ree t o four t imes around the per imeter and 
lightly t a m p e d flat. 

T h e wooden golf t ee (YVGT) was chosen 
for this s tudy because golfers o f ten have this 
tool in their pocke t for launching golf balls 
f r o m teeing grounds and can also b e used to 
repair ball marks . T h e W G T was inser ted 
a round the mark four t o five t imes until t he 
tur f canopy comple t e ly enc losed t h e ball 
mark . T h e G r e e n Fix W i z a r d ( G F W ) was 

pushed into t h e ball mark su r round four t o 
five t imes at a 45-degree angle, starting at the 
back of t h e mark, pushing the tur f back into 
the d is turbed area. 

Scar areas we re calculated by measur ing 
each mark wi th a ruler in t w o pe rpend icu -
lar d i rect ions t o the nearest mi l l imeter and 
calculating an average d iameter , which was 
used t o calculate t h e area of a circle. Initial 
bal l -mark cavity vo lumes were de t e rmined 
for eight ball marks in each location by plac-
ing a th in shee t of plastic food w r a p over 
the ball mark and pour ing dry sand into t h e 
depressed area until t he sand was level with 
the green surface and then weighed. 

Repair Tool Affects Scar 
Area and Recovery 
Initial ball mark volumes for the soft and firm 
surface areas resulted in mean sand masses of 
9 .08 and 5.01 grams, respectively. Not sur-
prisingly, increased mois tu re in the soft area 
resulted in larger bal l-mark volumes, po ten-
tially prolonging bal l-mark recovery t ime. 

All repair tools resulted in a smooth sur-
face immedia te ly following repair wi th little 
or no disrupt ion visible but resulted in small 
necrotic spots whe re the ball mark had previ-
ously been repaired, which is consistent wi th 
o ther research (Fry et al., 2005; M u n s h a w et 
al., 2007) . 

As expec ted , scar areas we re largest on 
t h e first rat ing da te . Bal l-mark scars le f t 
un repa i r ed in t h e sof t area we re subs tan-
tially larger, 6 4 0 vs. 4 5 9 square mil l imeters 
( m m 2 ) , than those in t h e f i rm area. Scar area 
decreased over t ime and by 28 days af te r 
repair ( D A R ) all tools resulted in equivalent 
scar areas in b o t h areas. Signif icant d i f fe r -
ences were observed early in t h e study. For 
example , scar areas ranged 156 to 509 m m 2 
in the soft area and 2 1 0 to 3 5 6 m m 2 in the 
f i rm area at five DAR, which was expec ted 
wi th the larger scar cavities p roduced in the 
soft areas. 

For bo th areas the lowest numerical scar 
area was measu red for the G F W , a l though 
n o t statistically d i f ferent f rom the T T on any 
m e a s u r e m e n t date . 

By 21 D A R the G F W was equal t o bo th 
long-tong tools. This is consistent wi th a pre-
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(Left photo) Traditional tools employed 
when using the GCSAA ball mark repair 
method are angled traditional tools, stan-
dard wooden golf tee and the GreenFix 
Wizard. A circle shows an unrepaired ball 
mark. (Right photo) A front view of tools 
shows the angular nature of the angled tool 
and the push lever of the GreenFix Wizard. 

vious s tudy (Munshaw et al., 2007) report -
ing tha t using tools wi th the push technique , 
such as the G F W , resulted in no significant 
d i f fe rence in bal l -mark d iamete r compared 
to using a s t andard long- tong tool and t h e 
traditional m e t h o d . 

Surprisingly, o n e of t h e wors t -per forming 
tools in this s tudy was the W G T , which was 
similar to an unrepaired mark on all measure-
m e n t dates in the f i rm area and six of seven 
dates in the soft area. Additionally, the A T T 
was not substantially d i f ferent f r o m the unre-
paired marks on four of seven m e a s u r e m e n t 
dates for the soft area and all dates in the f i rm 
area. Aside f rom improving surface smooth -
ness by reducing t h e scar cavity, it appears 
t he r e is no m a j o r benef i t t o using the A T T 
and W G T to repair ball marks. 

Summary and Recommendat ions 
In this study, the T T and the G I : W resulted 
in the fastest bal l-mark recovery t ime . T h e 
A T T was not significantly different f r o m the 
unrepaired marks on four of seven measure-
ment dates for the soft area and all dates in the 
f i rm area. T h e longest recovery was associ-
ated wi th the W G T , which was similar to an 
unrepaired mark on most rating dates making 

it an undesirable choice for bal l-mark repair. 
Fu r the rmore , it is clear f r o m this s tudy 

that many factors affect bal l-mark recovery. 
Surface f i rmness and repair tool bo th play an 
impor tan t role in recovery t ime. Maintaining 
drier and f i rmer surfaces by rolling, irrigating 
deep and inf requent ly , and using manage -
m e n t practices that decrease organic ma t t e r 
such as core cultivation and sand topdressing 
could provide be t te r resistance to ball marks 
and decrease the recovery period by ensuring 
smaller initial ball mark scar cavities. 

Jared Nemitz is an assistant superintendent at the 
Ford Plantation Golf Course in Richmond Hill, Ga. 
He can be contacted at jnemitz@purdue.edu. 
Adam Moeller is a United States Golf Association 
agronomist in the Northeast Region. He can be 
contacted at amoeller@usga.org. Cale Bigelow is 
an associate professor of agronomylturfgrass sci-
ence at Purdue University in West Lafayette, Ind. 
He can be reached at cbigelov^purdue.edu. 
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H S O I L S T R U C T U R E 

Achieving Solid Soil Structure 
Is Keystone to Healthy Soils 

By Jared De Forest 

Q U I C K T I P 

The scissor-like 
shearing act ion of a 
reel mower is only 
possible if the reel 
and bed knife are 
sharp and clear-
ance is mainta ined. 
Backlapping after 
spin gr inding wi l l 
remove burrs and 
rough edges, ul t i -
mately leaving the 
grass w i t h a clean, 
manicured look. 
For more informa-
t i on on reel mower 
maintenance, 
contact your John 
Deere Gol f sales 
representative or 
visit w w w . j o h n -
deere.com 

Walking a round on a perfectly mani -
cured golf course, it's easy to forget 
most of the p lant is be low ground. 

It a lmost goes wi thou t saying that proper soil 
managemen t is vital in turf m a n a g e m e n t . 

O n e impor tan t soil p roper ty that can b e 
easily over looked is soil s t ruc tu re or t i l th . 
Soil s t ruc tu re refers to t h e spatial arrange-
m e n t of soil particles. These aggregates fo rm 
th rough physical, chemica l and biological 
processes, wh ich will greatly in f luence soil 
qual i ty (Brady and Weil , 2 0 0 8 ) . G o o d soil 
s t ruc ture is a hal lmark of healthy soil. If soils 
are healthy, then healthy turf can fol low. 

An easy w a y to d e t e r m i n e soil s t ruc tu re 
qual i ty is to collect surface soil b e t w e e n 5 
cen t ime te r s (cm) and 10 c m deep . Gen t ly 
toss t h e soil in t h e palm of your hand to break 
up the soil. Take a representative soil clod and 
gently try t o break it apar t . If the clod breaks 
or f ractures along a plane, it means you have 
some s t ruc ture . If t h e clod tears apart, t h e n 
it 's a clear indication you have very poor or 
no s t ruc ture . 

Likewise, soils wi th good s t ruc tu re will 
break apart when dry, b u t will not turn into 
a powder . T h e best kind of soil s t ruc ture for 
p l an t g r o w t h is granular s t ruc tu re , w h i c h 
resembles cookie c r u m b s and is usually less 
than 0 .5 cm in d i a m e t e r . Th i s s t r u c t u r e 
maximizes soil's water infil tration, fertility, 
rooting, gas exchange, decompos i t ion , and 
the biodiversity of soil fauna and flora (Brady 
and Weil , 2008) . Likewise, soils wi th good 
s t ruc ture are porous and have low bulk den -
sity. However , soil compac t ion will destroy 
soil s t ruc ture . Poor soil s t ruc ture will appear 
plate-like or b locky wi th sharp edges w h e n 
broken apart and can b e over 5 cm in d i am-
eter. W a t e r infil tration is slow in these soils 
compared to granular s t ruc tu re . Moreover , 
because plant roots grow be tween aggregates, 
poor soil s t ruc tu re will l imit t h e ability of 
plants t o root . 

F ine - t ex tu red soils are p r o n e to p o o r 

The best kind of soil structure for plant 
growth is granular structure, which resem-
bles cookie crumbs and is usually less than 
0.5 centimeter in diameter. 

It's well known that soils with high soil 
organic matter are of better quality, in part, 
because of their effect on soil structure. 

s t ruc tu re , especial ly in h igh- t ra f f ic areas. 
Very sandy soils typically have no s t ruc-
ture. W i t h o u t tilling, there are t w o ways to 
improve soil s tructure: adding organic mat ter 
and liming. Organic ma t t e r will work on vir-
tually all soils, whereas adding lime primarily 
works on acidic heavy soils. 

T h e ma in reason w h y l ime is added to 
soils is to r educe soil acidity by raising p H . 
H o w e v e r , t o a certain e x t e n t adding l ime 
( C a C 0 3 ) or even gypsum ( C a S 0 4 ) can 
improve soil s t ruc tu re t h rough a physical-
chemical process. This is especially t rue for 
heavy (i.e., clay) soil wi th low calcium or p H . 

Continued on page 52 




