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The overall goal of this project is to develop a better understanding of the impact of grow-
in procedures on putting green establishment and performance. Impacts on the physical,
chemical, and microbiological factors associated with the USGA root zones and rhizosphere are
emphasized in the project.

The five year project is composed of three phases, One: Construction and Grow-in, Two:
Microbial Community Assessments, and Three: Grow-in Procedure Impacts on the Long-term
Performance of the Putting Green. Phases One and Two span three year periods, while Phase
Three will involve experiments repeated over the five years of the project.

Two separate USGA-specification root zone mixtures - one composed of sand and peat
(80/20 ratio) and one a combination of sand, peat, and soil (80/15/5 ratio) - were developed in
1996. Materials used for construction complied with USGA Greens recommendations for
physical characteristics and organic matter content. First year greens (1997 Greens) were
constructed in late summer of 1996, allowed to settle over the winter, and were seeded with
Providence creeping bentgrass (1.5 lbs/1000 ft?) in the spring (May 30) of 1997. Second year
greens (1998 Greens) were constructed in the summer of 1997, allowed to settle over the winter,

and were seeded with Providence creeping bentgrass (1.5 Ibs/1000 ft?) in the spring (May 27) of

A




1998. Third year greens (1999 Greens) were constructed in the fall of 1998 and allowed to settle
over the winter. They were seeded with Providence creeping bentgrass (1.5 Ibs/1000 ft?) in
spring (May 26) of 1999. The fourth year greens have been constructed and will be allowed to
settle over the winter. They will be seeded with Providence creeping bentgrass in the spring of
2000.

Establishment results were similar in greens established in 1997, 1998 1999 or 2000. For
four consecutive years it was found that higher inputs will initially increase cover during grow-in.
This increase may not translate to earlier opening for play if environmental stress conditions
occur that result in damage to lush, immature turf.

Data collected and analyzed in 2000 follows. Comprehensive multi-year analysis of
establishment and agronomic data as well as soil chemical, physical and microbial is pending.

Anticipated date of completion of these data is July 2001.
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The overall goal of this project is to develop a better understanding of the impact of grow-in procedures on
putting green establishment and performance. Impacts on the physical, chemical, and microbiological factors
associated with the USGA root zones and rhizosphere are emphasized in the project.

The project is being conducted at the University of Nebraska=s John Seaton Anderson Turfgrass Research
Facility located near Mead, NE. The five year project is composed of three phases, One: Construction and Grow-in,
Two: Microbial Community Assessments, and Three: Grow-in Procedure Impacts on the Long-term performance of
the Putting Green. Phases One and Two span three year periods, while Phase Three will involve experiments
repeated over the five years of the project. »

Two separate USGA-specification root zone mixtures - one composed of sand and peat (80/20 ratio) and one
a combination of sand, peat, and soil (80/15/5 ratio) - were developed in 1996. Materials used for construction
complied with USGA Greens recommendations for physical characteristics and organic matter content. First year
greens were constructed in late summer of 1996, allowed to settle over the winter, and were
seeded with Providence creeping bentgrass (1.5 lbs/1000ft%) in the spring (May 30) of 1997.
Year two greens were constructed in 1997. They were allowed to settle over the winter and
were seeded in the spring (May 27) of 1998. Year three greens were constructed in 1998,
allowed to settle over the winter and seeded in May 1999. Year four greens were constructed in
1999 and were allowed to settle over the winter and were seeded in the spring (May) of 2000.
Accelerated and Controlled grow-in treatments were applied prior to and after seeding of the four
greens according to the treatment schedule outlined in Table 1.

Data collected on year one through year four greens were: (1) color, (2) quality, (3) ball
roll distance (Stimpmeter), and (4) surface hardness (Clegg). Additional data taken includes (5)
vegetative cover (Year four green only) and (6) fairy ring density (years one, two, and three

greens only). A treatment related incidence of fairy ring was noted in early May fro greens




constructed in 1997 and 1998. Data was collected for number of fairy rings per plot on 5 May,

2000.

Soil physical properties were examined annually, in October. Infiltration rates were
measured in the field using a 6" single-ring infiltrometer. Soil cores were sampled and analyzed
for water retention and total porosity using pressure plate techniques. Soil chemical properties
were analyzed annually, in the spring, prior to treatment, and in the fall. Samples for microbial
characterization were also collected in the spring and fall.

1997 Greens

(1) Quality and color of the turfgrass were unaffected by differences in the root zone mix or grow-
in treatments (Tables 2 and 3).

(2) Neither the root zone mix nor grow-in had any effect on ball roll distance (Table 4) .

(3) The soil-containing root zone mixture had higher surface hardness than the soil-less mix on
all observation taken in April, May, July and September 2000 on the 1997 greens (Table 5).
Surface hardness was not affected by grow-in treatment.

(4) Soil infiltration rates in 1997, 1998 and 1999 greens were not significantly different between
root zone mixes (Table 6).

(5) Fairy ring infestation was suppressed by the root zone containing soil. (Table 7).

1998 Greens

(1) No quality or color differences were observed among treatments in 1998 greens (Tables 2
and 3).

(2) Ball roll distance in the controlled grow-in was greater where soil was absent from the mix

than when soil was present, in July for 1998 greens (Table 4).

(3) Surface hardness was greater in the root mix containing soil than in the soil-less mix in June
and September on the 1998 greens (Table 5). Grow-in treatments did not have any effect on

surface hardness.




(4) Soil infiltration rates were not significantly different between root zone mixes or grow-in
treatments in 1998 or 1999 greens (Table 6).

5) Fairy ring infestation was suppressed by the root zone containing soil. (Table 7).

1999 Greens

(1) No quality or color differences were observed among treatments in 1999 greens (Tables 2
and 3).

(2) Root zone mix and grow-in had no effect on ball roll in 1999 greens (Table 4).

(3) Surface hardness was greater in the root mix containing soil than in the soil-less mix in April,
May and June on 1999 greens (Table 5). Grow-in treatments did not have any effect on
surface hardness.

(4) Infiltration was not affected by grow-in or root zone treatments (Table 6).

2000 Greens

(1) No significant differences in mean vegetative cover were observed for the 2000 greens
(Table 2). Quality of the controlled grow-in was significantly lower than that of the
accelerated grow-in in August of 2000. Quality was lower for the root mix containing soil than
that in which soil was absent in October of 2000 (Table 2). No color differences were
observed among treatments in 2000 (Tables 3).

(2) Ball roll for the accelerated grow-in and the root zone mix lacking soil was higher than either
the accelerated grow-in with a soil mix or a controlled grow-in without soil, in August of 2000
(Table 4).

(3) Surface hardness was unaffected by root mix or grow-in treatment in 2000 (Table 5).

(4) Infiltration was not affected by grow-in or root zone treatments (Table 6).

Water infiltration measurements from treatments established in 1997, 1998 or 1999 did not differ

in establishment or subsequent years.

Results for soil physical characteristics (bulk density, porosity) and microbial data not shown

are pending.




Establishment results were similar in greens established in 1997, 1998, 1999 or 2000. For
four consecutive years it was found that higher inputs will initially increase cover during grow-in.
This increase may not translate to earlier opening for play if environmental stress conditions

occur that result in damage to lush, immature turf.

Table 1. Establishment and grow-in treatments for GCSAA/USGA Greens Construction
Project. All rates in pounds per 1000ft* unless noted. J.S. Anderson Turfgrass and

Ornamental Research Facility, Mead, Neb.

Accelerated Controlied
N P K N P K
Preplant Treatments

STEP (83113) 16 - - - 11 - - -
Starter (16-25-12) 12 2 3 14 6 1 1.5 7
15-0-29 (8845) 9 135 0 26 4.5 7 0 1.3
38-0-0 (8820) 7.25 27 0 0 36 1.34 0 0
Totals 6.1 3 4 3.04 15 2

Postplant Treatments
Starter (16-25-12) Full rate - Weekly Half Rate - Every 2 weeks
STEP 100#/A 60#/A

(45/90 days post planting)

Mowing 3/8' to 3/16'

Verticutting Canopy only (7-10 days)
Topdressing Light, frequent (7-10 days)
Rolling 1X weekly 1X every 2 weeks
Disease Control Preventative

Insect Control Preventative

Weed Control Preemergence; Preventative




Table 2. Cover and Quality Means for USGA/GCSAA Greens Construction Project. J. S. Anderson Turfgrass and

Ornamental Research Facility, Mead, Neb.

% Covert' Quatlity:l:
Root Zone Mix 1997 1998 T 2000 | 1997 1998 Results | 1999 Results [ 2000 Results
1997 Greens 7/3 6/15 8/1 7/14 9/1 9/15 8/20 9/21 10/26
sand/peat 68.3 66.7* 5.2 5.8 6.5 6.8 8.0 7.3 8.2
sand/peat/soil 78.3 70.8 6.0 6.5 8.0 7.2 7.8
1998 Greens
sand/peat 6.8 5.5 6.5
sand/peat/soil 6.3 5.3 6.3
1999 Greens
sand/peat 7.7 6.2 6.7
sand/peat/soil 7.0 6.5 6.5
2000 Greens
sand/peat 8.2 4.5 6.5
sand/peat/soll 8.0 11.3 6.2
¥ Turfgrass cover evaluated on a 0 to 100% scale.
* Turfgrass quality evaluated on a 1 to 9 scale, with 1= poorest and 9= highest quality turf.
" Denotes significant (p<0.05) differences between treatment means within years.
Grow-In Treatment |
1997 Greens 7/3 6/15 8/1 7/14 9/1 9/15
Accelerated 84.2" 69.2 3.0* 5.7 6.2 6.3 8.0 7.2 7.8
Controlled 62.5 68.3 8.3 6.2 6.8 6.8 8.0 7.3 8.2
1998 Greens 5/27
[Accelerated 6.0 6.3 5.3 6.5
Controlled 6.0 6.8 5.5 6.3
1999 Greens 7/27 8/26 | 9/22 | 10/26
Accelerated 3.0* 7.2 5.0* 5.2 75 6.3 6.5
Controlled 6.0 6.8 7.2 7.2 7.2 6.3 6.7
2000 Greens 8/20
Accelerated 50.0 9.0 4.0 57
Controlied 60.0 7.2 11.8 7.0




Table 3. Color Means for USGA/GCSAA Greens Construction Project. J. S. Anderson

Turfgrass and Ornamental Research Facility, Mead, Neb.

Colort’
Root Zone Mix 1997 1998 1999 Results 2000 Results
1997 Greens 8/15 9/1 8/20 9/21 10/26
sand/peat 7.2 7.2 8.2 8.0 8.0
sand/peat/soil 7.2 7.7 8.2 8.0 7.7
1998 Greens

sand/peat m 7.7 7.8 8.3
sand/peat/soil 7.7 7.8 7.8
1999 Greens
sand/peat . . . 7.7 8.0 7.8

sand/peat/soil . . . 7.8 8.0 7.7
[2000 Greens

[sand/peat
sand/peat/soil

t Turfgrass color evaluated on a scale of 1 to 9, with 9= darkest color.

6.7 7.3 7.7
6.8 7.5 7.5

" Denotes significant (p<0.05) differences between treatment means within years

Grow-In Treatment

1997 Greens 8/15 9/1
Accelerated 7.2 8.7* 8.3 8.0 7.8
Controlled 7.2 8.0 8.0 7.8

1998 Greens

Accelerated : ] 177 7.8 8.2
Controlled 7.7 7.8 8.0
1999 Greens
Accelerated . . 7.7 8.0 7.7
Controlled ] . . 7.8 8.0 7.8
2000 Greens
Accelerated ’ 7.3 7.2 7.7
Controlled 6.2 7.7 75

' Turfgrass color evaluated on a scale of 1 to 9, with 9= darkest color.

" Denotes significant (p<0.05) differences between treatment means within years.




Table 4. Bali Roll Distance in feet (Stimpmeter) for USGA/GCSAA Greens Construction Project. J. S. Anderson Turfgrass and

Ornamental Research Facility, Mead, Neb.

Root Zone Mix 1997 1998 1999 Resuits 2000 Results

1997 Greens 7/3 9116 10/22 5/21 7114 8/14 9/24  10/14 5/27  6/22  7/27  8/26 | 427 53 6/22 7/25 820 921 10/26
sand/peat 26 21 2.4* 66.7* 8.1 87 69 6.1 6.9 7.1 8.5 75 7.7 8.3 11.2 104 8.8 71 6.2
sand/peat/soil 26 21 2.6 70.8 8.3 87 67 6.4 6.9 7.1 8.8 7.6 7.2 8.1 11.2 104 8.7 7.1 6.2
1998 Greens

sand/peat 6.3 5.6 77 6.5 85 7.6 7.6 7.7 108 111 8.9 7.0 6.5
sand/peat/soil 6.2 5.7 6.5 8.5 7.8 8.1 11.0  10.8 8.7 7.0 6.2
1999 Greens

sand/peat 8.0 8.3 106 108 8.5 6.8 6.3
sand/peat/soil 7.5 8.3 10.8 105 8.4 7.0 6.2

2000 Greens
sand/peat
sand/peat/soil

Grow-In Treatment 1997 1998 1999 Results 2000 Results

1997 Greens 7/3 916 10/22 5/21 714 814 9/24 1014 5/27  6/22  7/27  8/26 | 4/27 5/23 6/22 7/25 8/20 9/21  10/26
Accelerated 25 2.1 2.3* 6.1 8.2 8.7 7 6.1 6.9 7.0 8.5 75 7.4 8.2 1.1 10.3 8.6 7.0 8.1
Controlled 26 2.2 27 6.4 8.2 8.7 6.5 6.4 7.0 7.2 8.8 7.6 7.5 8.2 11.3 10.4 8.9 7.2 6.3
1998 Greens

Accelerated 6.0 5.0" 7.8 6.7 8.4 74 8.1 79 109 109 8.8 7.2 6.5
Controlled 6.5 6.3 7.6 6.4 8.6 7.8 7.3 7.9 11.0 11.0 8.8 6.8 6.2
1999 Greens

Accelerated 7.9 8.6 10.8 10.7 8.4 6.8 6.3
Controlled 7.7 8.0 10.6 10.4 8.5 7.0 6.1
2000 Greens

Accelerated 6.8 6.7 5.9
Controlled 7.3 6.5 6.2

T Denotes significant (p<0.05) differences between treatment means within years.




Table 5. Surface Hardness (Clegg, gravities (G)) for USGA/GCSAA Greens Construction Project. J. S. Anderson Turfgrass and

Ornamental Research Facility, Mead, Neb.

isand/peat/soil
12000 Greens
lsand/peat
lsand/peat/soil

IRoot Zone Mix 1997 Results 1998 Results 1999 Resuits 2000 Results

1997 Greens 8/4 9116 10/22| 5/21  6/15 714 814 9/24 1014 5/27 6/22 7/27 8/26 9/22 10/18| 4/27 5/23 6/22 7/25 8/20 9/21 10/26

lsand/peat 47.9* 56.4* 56.1* [ 53.0 54.8* 57.8* 60.8* 57.4 64.2*|52.3* 57.8 58.2* 58.4* 56.4* 61.9*(53.7* 54.5* 44.7 44.6* 72.0 49.9* 522

lsand/peat/soil 60.3 68.3 681|608 640 702 711 652 751|579 582 656 645 608 676|567 614 475 503 710 528 552

1998 Greens

lsand/peat 67.1 78.9*|60.4 64.0* 66.9* 65.8* 64.9 69.9*| 57.8 60.9 465 514 725 54.1* 585

lsand/peat/soil 743 913 | 628 688 740 724 697 769|589 656 514 519 715 568 62.1

1999 Greens

lsand/peat 61.7* 453" 522 69.8 57.8 59.0
68.7 528 57.0 686 58.8 64.1

Grow-In Treatment

12000 Greens

IAccelerated
Controlled

1997 Greens 8/4 9/16 10/22 [ 5/21 6/15 7/14 814 9/24 10/14) 5/27 6/22 7/27 8/26 9/22 1018 4/27 5/23 6/22 7/25 8/20 9/21 10/26
IAccelerated 530 61.2 617 [56.8 59.2 649 633 619 703 |54.9 57.0 624 582 562 655|543 574 447 474 702 505 536
Controlled 552 635 624 |57.0 59.6 63.2 688 60.7 689 |552 59.0 61.3 59.0 59.0 640|561 586 446 478 729 522 537
1998 Greens

IAccelerated 70.3 859 |61.7 653 703 686 686 73.3 587 632 487 507 718 556 602
IControlled 711 843 | 614 676 706 66.1 661 73.2|580 633 492 527 722 553 604
1999 Greens

IAccelerated 69.6 686 71.1 581 66.1 489 56.6 69.1 59.3 63.7
Controlled 689 67.8 71.1585 644 491 52.6 69.3 57.3 59.9

T Denotes significant (p<0.05) differences between treatment means within years.

56.0

52.2

58.9




Table 6. Infiltration at 2 inch soil depth (inch/hour) for USGA/GCSAA Greens Construction Project. J. S. Anderson Turfgrass and

Ornamental Research Facility, Mead, Neb.

Root Zone Mix 1997 Results 1998 Results 1999 Results 2000 Results
1997 Greens 10/20 10/17 10/18 10/3
sand/peat 216 23.8 24.9 21.7
sand/peat/soil 20.3 19.8 229 19.3
1998 Greens

sand/peat 209 19.9 19.0
sand/peat/soil - 19.2 20.5 16.4
1999 Greens

sand/peat 20.1 19.3
sand/peat/soil — 18.4 15.3
2000 Greens

sand/peat 326
sand/peat/soil 27.9
Grow-In Treatment

1997 Greens 1997 Results 1998 Results 1999 Results 2000 Results
Accelerated 20.4 219 26.1* 19.1
Controlled 21.4 22.8 22.0 21.9
1998 Greens

Accelerated 227 20.0 19.0
Controlled - 179 20.3 16.4
1999 Greens

Accelerated 212 17.7
Controlled 17.5 16.9
2000 Greens

Accelerated 30.8
Controlled 29.7

T Denotes significant (p<0.05) differences between treatment means within years.




Table 7. Fairyring fungal infection (# of rings on 5 May 2000)

Of the USGA/GCSAA Greens Construction Project. J.S.

Anderson Turfgrass and Ornamental Research Facility, Mead, NE.

Root Zone Mix 2000 Results

1997 Greens

sand/peat ' 18.3*
sand/peat/soil 6.3
1998 Greens

sand/peat 3.7
sand/peat/soil 0.2

(*Denotes significant (p<0.05) differences between treatment means within years




