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果岭的形成
草坪管理者的新果岭建设指南。
作者：查尔斯 B.（巴德）怀特

果
岭及周边草坪铺设。种植前应

用。对推杆面进行松土，准备

种植。俱乐部在这个项目投资

了数十万美元，您有责任整顿好果岭及周

边区域。承包商经验丰富、技艺精湛，现

在他们可以为您提供服务，而您恰好几乎

没有甚至完全没有任何成长中果岭管理经

验。作为一个草坪管理者，您是否作好了

一切准备？

高尔夫草坪管理中，新果岭的成长管理

可能是最不起眼的挑战性工作。这是因为

主管罕有机会建设新果岭，因此，在这方

面并不熟悉。为弥补这一差距，本文介绍

了果岭顺利成长的关键领域，以供参考。

在适当的时候，这篇文章也可以作为一种

教育工具，帮助高尔夫球手、球场所有者

和房地产开发商了解建设新果岭所涉及的

工作范围。

由于若干原因，果岭成长状况不佳会对

项目的短期成功和长期成功都会造成毁灭

性影响。在新果岭生长更广为人知的方面

涉及土壤肥力和疾病抑制；然而，还有许

多其他方面同样重要，却往往被忽视或

被误解。这些可能包括如何压实根区、何

时及如何减少日常灌溉、何时首次修剪草

坪，以及随着新草坪的成熟如何管理成长

层。为了提供果岭成长方面的有益指导，

本文按照从苗床整地到果岭开放的时间顺

序，讨论这一过程。

苗床整地

成功种植的第一阶段是苗床整地，它始于

第一批种子播种或小枝种植之前。整饬苗

床主要包括压实根去，以最大限度减少洼

地的蔓延和草坪建设后的修整跟踪，并应

用发酵剂材料促进苗木健康发育生长。

在将根区推入果岭坑洞、修整和压实

后，最有效的方法是在种植前通过两次延

长灌溉使根区达到田间持水量。为了达到

田间持水量（即，水从排水管连续流出），

新果岭通常需要周围的所有喷洒头同时灌

溉一小时或以上。第二次大量灌溉周期最

好在种植前一天进行，以确保幼苗或小枝

具有足够的土壤水分。

除了大量灌溉之外，根区还应用重型滚

压机压实。当然，除非果岭完全松动（修

整），这一工作通常用机械耙和拖垫完

何时进行第一次刈草

的决定因素是垂直增

长。而非草坪密度。

该翦股颖（左）应在

播种后 17 天进行首

次刈草。该矮生狗牙

根果岭（右）应在种

植带叶小枝后 18 天

修剪。

THE BIRTH OF A
PUTTING GREEN
A turf manager's guide for establishing a new putting green.
BY CHARLES B. (BUD) WHITE

~

e green complex sod is laid. Pre-plants are
applied. The putting surfaces are floated
out, ready for planting. The club has

invested hundreds of thousands of dollars in this
project and you have the responsibility of getting
the green complexes ready for play.The contractor
is finished and now they're yours and you have
little or no grow-in experience. Are you ready as
the turf manager?

Growing in new greens is probably the most
underestimated challenge in golf turf manage-
ment. This is because superintendents rarely have
the opportunity to establish a new green and,
consequently, are not well versed on the subject.
To bridge this gap, the key areas of a successful
grow-in are presented in this article as a reference.
When appropriate, this article also can serve as an
educational tool to help golfers, course owners,
and real estate developers appreciate the scope of
work involved in establishing new greens.

A poor grow-in can have devastating conse-
quences to both the short- and long-term success
of a project for several reasons. The more familiar
aspects of growing in new greens involve soil
fertility and disease suppression; however, there
are many other facets that are equally important
and are often overlooked or misunderstood. These
might include how to compact the rootzone,

when and how to reduce daily irrigation, when
to mow the turf for the first time, and how to
manage the grow-in layer as the new turf
matures. To provide helpful instruction on the
subject of grow-in, this article discusses the
process in chronological order, from seedbed
preparation to green opening.

SEEDBED PREPARATION
The first phase of a successful grow-in is seedbed
preparation, which begins well before the first seed
or sprig is planted. Preparing a seedbed basically
involves firming up the rootzone to minimize
development of depressions and tracking after turf
establishment, and applying starter materials to
promote healthy seedling development.

The most effective method for settling the
rootzone after it has been pushed into the green
cavity, shaped, and firmed is to bring the rootzone
to field capacity with extended irrigation on two
occasions before planting. To reach field capacity
(i.e., water flows continuously out of the drain-
pipe), a new green typically requires one hour or
more of irrigation from all of the sprinkler heads
surrounding the putting surface. The second
heavy irrigation cycle is best scheduled the day
before planting to insure that the seedlings or
sprigs have adequate soil moisture.

The decision as to
when the first mowing
should occur is based
on vertical growth. not
turfgrass density. This
bentgrass (left) is ready
for the first cut 17 days
after seeding. The Tif-
dwarf bermudagrass
green (right) is ready to
be mowed 18 days after
sprigging.
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成。对于难以压实的沙子，根区应被滚压

数次。在大多数情况下，尽管主管或项目

管理者对于在新果岭上运行这种大型机器

有种本能的抵触犹豫，但是采用l吨型滚压

机的确会产生意想不到的巨大效果。请记

住，建设草坪后进行滚压对绵软果岭也大

有裨益。

在建设新果岭之前，判断新果岭坚实度

是否合适的简单方法是测量土壤中的脚印

深度。理想情况下，脚印深度应小于 0.25 
英寸如果脚印深于 0.25 英寸，需要进行

额外灌溉和滚压。当测试新果岭的坚实度

时，要特别注意空坑洞的周边，建设后沉

降是最常用的方法。果岭坑洞边缘约 24 英
寸的区域通常是果岭最难压实的区域。灌

溉之后，在这个区域用机械耙多次操作会

行之有效，因为轮胎会压实该狭窄地带。

根区一经被压实，种植前的肥料就可以

被用来为幼苗或小枝发育创造完美的农艺

条件。种植前肥料，包括微量营养素和化

学土壤改良剂，都是基于土壤测试进行组

装的。发酵剂肥料不应超过每 1000 平方

英尺 2 磅磷，磷含量不得超出这一限值。

如果土壤测试需要更多的磷，请在初次种

植前 30 天应用平衡机制。1 磅氮素 / 1000 
平方英尺的缓释氮肥应用即可完成种植前

计划。这在种植后的前 10-12 天提供了氮

源，如此一来，在发芽/草坪发育的嫩芽期

就不必施用肥料了。一旦草坪已经发育长

大，有足够摄入量，就可以轻松从土壤溶

液中获取速效氮了。

侵蚀防护

侵蚀和沉积物控制通常不视为果岭铺设的

一部分，但它们是必不可少的要素。即使

整个果岭和周边都被覆盖了草坪，在高含

沙量的根区也会发生侵蚀。建设期间果

岭/环形带过渡区或草坪带出现侵蚀损害的

概率尤其大。防护栅栏可以减缓和分配径

流，以防止冲刷周边区域。

铺设草坪

一旦整地完毕，果岭顺利成长的第二阶段

就是铺设草坪。最好用落种播种机从两个

方向进行翦股颖播种。通常采用果岭等级

有机肥料等粒状材料以 50:50 混合增加体

积，以便于分配。任一方向的匍匐剪股颖

播种率都不应超过 0.75 磅纯活苗（PLS）/ 
1000 平方英尺。超矮带叶小枝应为每千平

方英尺最少 25 蒲式耳（以佐治亚蒲式耳计

量），或每平方英尺 8-12 株鲜活小枝。

播种后，通常采用诺比轮胎机械耙修

整。播种前后，在土壤水分良好的情况

下，对果岭坑洞/环形带过渡区域进行额

外修整，通常可提供足够的坚实度。其

次，请注意对果岭坑洞边缘修整，将为后

续环形地带顺利转变为果岭表面节省大量

工作。

修整中的种子是有效的，但另一种选择

是用草耙背面轻耙，可以确保良好的种子/
土壤接触。如此一来就不会有向下压力，

可以防止播种太深。轻轻滚压，完成播种

最后一道修整工作。这就可以使表面坚

固，使种子/土壤接触最大化，并去除了表

在果岭坑洞边缘的两

到三英尺宽的区域是

种植前最难压实固

化的。在压实步骤中

应特别注意这一关键

区域。

The two- to three-
foot-wide area at the
edge of the green
cavity is the most
difficult to firm prior
to planting. Extra
attention should be
paid to this critical
area during the
compaction step.

In addition to heavy irrigation, the rootzone
should be compacted with a heavy roller. This,
of course, is in addition to thorough floating
(shaping) of the green, usually done with a
mechanical rake and drag mat. And, in cases where
the sand is inherently resistant to compaction, the
rootzone should be rolled several times. In most
circumstances, a l-ton roller will produce great
results despite the natural hesitation of the super-
intendent or project manager to operate such a
large machine on new greens. Keep in mind that
soft greens can also benefit from rolling cifter turf
establishment.

An easy way to judge the proper firmness of a
new green prior to establishment is to measure
the depth of footprints in the soil. Ideally, foot-
prints should be less than 0.25 of an inch deep. If
they are deeper than 0.25 of an inch, additional
irrigation and rolling are needed. When testing
the firmness of a new green, give special attention
to the perimeter of the cavity, where settling after
establishment is most common. This zone of
about 24 inches at the green cavity edge is usually
the most difficult establishment area of the green
to compact. Multiple passes in this zone with a
mechanical rake, after irrigation, can be effective
as the tires target compaction in this narrow
band.

Once the rootzone has been compacted,
pre-plant fertilizers are applied to create perfect
agronomic conditions for seedling or sprig

development. Pre-plant materials, including
micronutrients and chemical soil amendments, are
assembled based on soil tests. Starter fertilizers
should not exceed 2 lbs. phosphorus per 1,000 sq.
ft. as more will be unusable. If soil tests call for
more phosphorus, apply the balance 30 days after
initial pre-plant. A lIb. N per 1,000 sq. ft. appli-
cation of slow-release nitrogen completes the
pre-plant package. This provides a nitrogen source
for the first 10 to 12 days after planting so that
fertilizer does not have to be applied during this
tender phase of germination/turf development.
Readily available nitrogen is on hand in the soil
solution as soon as the turf has developed enough
for uptake.

EROSION PROTECTION
Erosion and sediment control are normally not
considered part of green establishment, but they
are essential elements. Damaging erosion can
occur on a high-sand rootzone, even when the
entire complex is sodded. Erosion damage is
especially likely at the putting green/collar transi-
tion or sod line during establishment. Silt fencing
slows and distributes runoff to prevent washing of
the mix.

ESTABLISHMENT
Once the ground has been prepared, the second
phase of a successful grow-in is to establish the
turf. Bentgrass seeding is best done in two direc-
tions with a drop seeder. It is often mixed 50:50
with a granular material such as a greens grade
organic fertilizer to increase volume for easier
distribution. Rates for seeding creeping bentgrass
should not exceed 0.75 lb. of pure live seed (PLS)
per 1,000 sq. ft. in each of the two directions.
Sprigging rates for the ultradwarfs should be 25
bushels (Georgia bushel measure) per 1,000 sq. ft.
minimum or 8-12 live sprigs per sq. ft.

Mter seeding, tracking with the knobby-tire
mechanical rake is the most common process.
Extra tracking at the green cavity/collar transi-
tion, before and after seeding, with good soil
moisture, usually provides adequate firmness.
Again, careful attention to compaction at the
green well edge will save much work later trying
to smooth this transition from collar to putting
surface.

Tracking-in seed is efficient, but another option
is to lightly rake with the back of a leaf rake, help-
ing ensure good seed/soil contact. This is done
with no down pressure to prevent planting the
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面上的“绒毛”，进而缓解了在 0.25 英寸

处的干燥化趋势。种植时仅仅进行滚压往

往还不够。

播下种子或种下小枝后，下一个关键要

素是水资源管理。在最初的八到十天之

间，新草坪需要频繁的灌溉，以防止土壤

干燥。成长过程中水资源管理的关键是在

初次生根或发芽后逐步降低用水频率和用

量，从而加强熟化。什么时候开始减少水

量的问题，对于缺乏经验的成长中管理者

来说是一个普遍的困惑。带来问题的通常

不是减少水量的时机，而是用来减少水量

的方式。

至关重要的是，在减水的初始阶段，应

首先减少灌溉周期的运行次数而非减少开

始灌溉次数。例如，为新的翦股颖果岭建

设设计了一个方案，其中每天安排五至

六次灌溉，每个果岭所需的运行时间通常

约 20 到 22 分钟（每次 3-4 分钟）。最初

的想法可能是，在基本建设好后首先减少

安排灌溉次数，帮助根系发育。然而，这

可能会使翦股颖产生干旱应激，特别是在

春末播种时。狗牙根带叶小枝也是如此，

特别是在八月份。请记住，草地还相当不

成熟，没有足够的根系来吸收土壤水分，

以获得足够的水分补充。尤其是对于含少

量高或全沙的新果岭，其表面在初期更易

风干。此类水分减少（并非最初的合理减

少）特征出现之前，植物中可能就已发生

了巨大的干旱应激。

正确的减少顺序是首先减少每个周期的

运行次数，以减少用水量。应用数量保持

不变的情况下减少运行次数（每个应用的

数量）更有效率。因为在灌溉周期之间幼

嫩苗木或新的小枝不会长太多，这样可以

减少干旱应激的概率，上半英寸的土壤湿

度得到了更充分地保持。在一些植物变得

强健后，安排灌溉次数可以减少，使其进

一步成熟和生根。

还要记住，安排灌溉次数不一定按 24 小
时均等间隔。安排灌溉次数，特别是在翦

股颖春季播种，必须集中在上午晚些时候

和下午的早、晚时段，因为在一天的炎热

时段更容易产生干旱应激。通常，在上午 

7:00 至 8:00 进行首次灌溉，浓水于上午 

10:30 至 11:00 开始灌溉。最后一个周期设

定为 18:00 至 19:00，夜间无需用水。无

需夜间灌溉，否则可能促进疾病活动度。

喷雾

应通过步行式喷雾器施用最早的

病虫害防治产品和养分。在播种

后的头六至八周，对于自给式喷

雾器来说，新果岭太软了，不适

用。如果主管人员不打算使用步

行式喷雾器，他可能会被迫在发

生疾病爆发的情况下给果岭犁地

以便应用控制产品。在果岭的这

一发展阶段，这个专门的设备不

容忽视。

种植后的杀菌剂通常是用来防

止立枯病的。如果环境条件好的

话，这种杀菌剂可以抑制非常活

跃和有破坏性的腐霉病。在此阶

段该杀菌剂可以以喷雾或颗粒形

式施用。此外，如果可以，优选

施用经处理种子。

成熟

果岭顺利成长的第三个也是最后一个阶段

包括将新种下的幼苗或小枝培育成一个成

熟的草坪冠层，使其在日常打球的严酷状

况下依然不会散开。这一努力的关键在于

频繁安排轻施肥。人们普遍认为在成长期

间每 7 天一施肥，每 1000 平方英尺约 11 
磅氮肥/钾肥。在初期阶段，施肥频率从 7 
天减少到 5 天，同时减少用量，通常为 

0.3-0.6 磅氮肥/ 1000 平方英尺，以便使果

岭能更快更好地生长。肥料用量取决于草

坪种类和天气。

已使用硝酸钾（KN03）促进翦股颖成

长，根据上文要点，取得了巨大成功。硫

种植前，不正确地固

化根区及周边会导致

草坪草的严重低强剪

损伤。
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seed too deep. Light rolling completes the finish-
ing task of seeding. This firms the surface, maxi-
mizes seed/soil contact and removes the "fluff"
at the surface, which reduces the tendency for
drying out in the upper 0.25 of an inch. Rolling
often is not utilized enough when seeding.

With the seed or sprigs planted in the ground,
the next key element of establishment is water
management. During the first eight to ten days,
the emerging turf will require frequent irrigation
to prevent desiccation. The key to water manage-
ment during grow-in is stepping down water
frequency and amounts properly after initial
rooting or germination to enhance maturity. The
question of when to start this water reduction is a
common query of inexperienced grow-in
managers. It is usually not the timing of water
reduction that creates problems, but instead it is
the manner in which water reduction is initiated.

It is vitally important that in the initial stages
of water reduction, the run times of irrigation
cycles be reduced first and not the start times. For
example, a program is set up for new bentgrass
green establishment in which five to six start
times a day are programmed, and generally about
20 to 22 minutes per green (3-4 minutes per head)
is the desired run time. The initial thought might
be to first reduce the number of start times after
significant establishment to assist with root devel-
opment. However, this can create drought stress
on the bentgrass, especially on a late spring seed-
ing. The same is true with bermudagrass sprig-
ging, particularly in August. Remember that the
grass is quite immature and there is not enough
root system eXploitation of the soil volume to
allow for adequate moisture recovery. This is
especially true in a new high-sand or straight-
sand green profile, which initially is more suscep-
tible to drying out at the surface. Significant
drought stress can occur within the plant before
visual signs are apparent with this type of water
reduction versus proper initial reduction.

The proper reduction sequence is to first
reduce the run times of each cycle to achieve a
reduction in the amount of water being applied.
It is much more efficient to reduce run times -
the amount of each application - with the
number of applications remaining the same. This
reduces the chances of drought stress because the
tender seedlings or new sprigs do not go too long
between irrigation cycles, and the upper half inch
of soil moisture is more adequately maintained.
Mter some hardening of the plants, start times can

be reduced to achieve further maturity and
rooting.

Remember also that start times are not
necessarily evenly spaced over the 24-hour clock.
The start times, especially on bentgrass spring
seeding, must be concentrated during the late
morning and early and late afternoon periods
because of the greater tendency for drought stress
during the heat of the day. Commonly, the first
watering occurs about 7:00 AM - 8:00 AM, and
concentrated water begins about 10:30 AM -
11:00 AM. The last cycle is set for about 6:00
PM - 7:00 PM, with no water applied during the
night. Night irrigation is not needed and can
promote disease activity.

SPRAYING
Initial pest- and disease-control
products and nutrient applications
should be made with a walking
boom. Freqently, new greens are too
soft for a self-contained sprayer for
the first six to eight weeks after
seeding. If the superintendent is not
prepared with a walk-type boom, he
may be forced to rut the greens to
apply a control product in the event
of a disease outbreak. This specialized
piece of equipment should not be
overlooked for this phase of green
development.

A fungicide application after
planting is usually made to prevent
damping-off. This can be a very active
and devastating pythium disease
problem if environmental conditions
are favorable. The fungicide can be
applied in spray or granular form at
this stage. Also, treated seed is
preferred, if available.

MATURATION
The third and final phase of a successful grow-in
involves nurturing newly established seedlings or
sprigs into a mature turf canopy that will hold
together under the rigors of daily play. The key to
this endeavor is the light application of fertilizer on
a frequent schedule. It is commonly thought that
fertilizer is applied during grow-in on a seven-day
frequency, with about 1 Ib. nitrogen or potassium
per 1,000 sq. ft. per application as the standard
rate. Grow-in is accomplished at a much more
successful and rapid rate when this frequency is, in

Improperly firming
the rootzone mix prior
to planting results in
severe scalping of
the turfgrass.

NOVEMBER-DECEMBER 2003 3



4 2003 年 11月至 12 月

酸铵（NH4S04）应该是狗牙根草的主要氮

源，此外还需足够的铁、镁和锰。每三次

施肥轮换一次，以组成完整肥料。四至五

周后，通过降低频率而改变策略。根据需

要应用微量营养素喷雾剂和/或化学土壤

改良剂以帮助草坪成熟。在这一高投入的

发展阶段，全量分析、颗粒、缓释材料应

为解决土壤和植物养分需求的基础。这也

抵消了仍在利用的较高灌溉周期中养分消

耗的趋势。请记住，浇灌化肥材料至关重

要，在炎热的天气中应避免施用。

生长肥力率远高于维持率，原因显而易

见。一般来说，在 USGA 规格果岭下，

播种后第一年的氮肥利用率约为 8-11 
磅/1000 平方英尺，取决于地区、降雨量、

果岭及周边物理特性和水资源管理。研究

表明，水资源管理良好时，化肥的流失相

对较小，由于保水性和持氮能力降低，沙

土结构需要更高的肥力率。

当他们使用每 1000 平方英尺 1-3 磅氮

肥的维护水平时，种植管理者经常努力应

用这种高比例的肥料来建设翦股颖果岭，

这么长时间以来一直如此。小幼苗可以在

新沙根区环境中迅速产生营养不良的应

激，必须保持适当的水平。当然，狗牙根

小枝也同样如此。对于矮生百慕达或超矮

狗牙根果岭，第一年氮素水平约为 9-12 
磅/1000 平方英尺

在肥力管理的第一年，氮：钾的比例一

般为 1:1。根据土壤和组织试验，施用常

规的磷和微量元素。在种植后约 4 个月

和 10 个月，后续土壤测试大有裨益。成长

期间的组织分析有助于监测营养物质的可

用性。生长期的氮素水平在翦股颖中应为 

5.25-6.5％，在狗牙根中为 6-7％，以此作

为监测基准。这些水平均高于最佳维护水

平。在草坪熟化期间，施肥计划中还应包

括经全量分析的缓释颗粒肥料，以排除频

繁灌溉引起的营养物质快速流失。施用颗

粒肥料时，请务必避开白天炎热时段，之

后立即灌溉以防止烧伤。

给草坪适当加肥和浇水的话，不久就需

要定期进行割草。在新果岭成长期间，绝

对不能忽视割草的重要性，因为它可以直

接影响草坪质量。修剪最常见的错误是第

一次修剪草坪等待时间太长，以至于切割

高度太高了。

何时首次修剪新果岭的决定性因素应该

是草坪的高度，而非其密度。然而，草坪

管理者很容易匆匆看看果岭就得出结论，

认为它还没到刈草的时候。生长管理人在

决定何时割草时，通常过于侧重密度。密

度与修剪新果岭无关——它是垂直生长发

育的。请记住，在动手刈草时应该评估这

一点。

作为指导原则，只要草坪高度超过其优

选的切割高度范围的上限，就应开始割

草。例如，如今许多匍匐翦股颖和杂交狗

牙根品种切割高度范围都在 0.120 和 0.180 
英寸之间。使用 0.180 英寸的上限作为割

草机的高度调整，当草坪达到约 0.200 英
寸的高度时，应开始进行第一次割草。在

第一次割草后的四到六周内，切割高度应

为被减少到草坪切割高度范围的中点，或

者，在我们的例子中为 0.150 英寸。

如果割草开始后根区容易出现车辙，则

该指导原则可能不合适。在这种情况下，

草坪正在成熟时必须保护草坪免受低强剪

损伤。然而，所有成长的目标都是尽可能

快地将切割高度降低到草坪切割高度范围

的中间点，以促进横向生长和成熟。割草

的经验法则是割草时永远不要去除 1/3 以上

的叶子。在果岭建设期间，这一目标最好

置在叶子的 1/4 以减少低强剪或破坏的可 

能性。

早期阶段，选择在上午或下午晚些时候

进行割草也是重要的一点。干草坪会刈得

更干净，并且将幼苗扯出地面的可能性较

小。需要频繁的割草机回填。果岭割草机
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前几个月应该使用实心的前滚

轮，开槽的滚轮是非常有害的。

它们会刨开些微裸露的根区表

面。前两到三次的割草无需篮

子，目的是减轻体重；之后，应

使用篮子。

在早期发展阶段进行侦察是成

长中管理的一个关键部分，密切

关注疾病发作过程和昆虫活动。

在建设新果岭时，侦察实际上是

非常重要的，它应该是每天的常

规性工作。如果不加以限制，许

多病原体可以在几个小时内完全

破坏一片幼苗。

日常侦察对于监测杂草侵害也至关重

要。选株除劣是南方果岭管理者使用的术

语，是指日常检查果岭杂草。在南部果岭

植物中发现的最常见杂草是莎草香附子和

杂株狗牙根草。匍匐翦股颖果岭也可能被

周边区域的入侵狗牙根或风中吹来的早熟

禾侵害。

说起建设一片平整、顺利成长的草坪，

追肥是完成管理周期的最后一道程序。在

新果岭的成长过程中，追肥应以每 1000 平
方英尺 0.5-0.7 立方英尺轻量施肥。然而，

比起施用频率和频次，在不对草坪造成损

伤的情况下将沙子埋入新草坪通常才是大

问题。此处便是轮流式追肥的巨大价值，

它能够在灌溉的同时，均匀地施加足够的

沙子进入草坪。随着熟化，草坪将变得更

加耐磨，但此时的熟化程度并不足以考虑

使用钢拖垫将肥料施入草坪冠层。

匍匐翦股颖果岭的首次追肥应用通常

可以安排在播种后四到六周进行。杂交

狗牙根果岭的首次追肥通常可以安排在

种植带叶小枝后三到四周内进行。在植

入草坪环形带上施用轻度追肥，就冷季

型草坪草种而言，追肥应安排在五至六

周内，就暖季型草坪草种而言，追肥应

安排在二到三周内。

曝气

早期草坪发展的目标之一是，通过使用

相对较大量的水和肥料，最大限度地提

高生长速度。在这种情况下，草坪不可

避免地以更快的速度长出茅草。此外，

由于早期追肥限制，茅草层结构上孔隙

较少、密度较大，产生更多受疏水或厌

氧条件影响的层。这种独特的茅草条件

产生了“成长层”这一术语。

几个星期内成长层便已在新果岭开始

发展了，并且在对草坪性能的长期影

响方面经常被低估。草坪表面下方有机

物质的高积累肉眼并不容易观察到，只

能通过触摸感知。果岭开放供日常打球

之后，成长层的有害影响通常变得很明

显，同样，在新果岭上植入草坪时，类

似的成长层也随之开始生成。主要危害

是土壤表面的密封性，这会导致水分滞

留在成长层中。这就是为什么在新果岭

建成几个月后安排曝气，会对果岭的长

期成功至关重要。

这种早期的曝气可能看起来操之过

急，但是，这时候压实补救并不是安排

曝气的原因。目标是永久性解决由这种

茅草新生成长层产生的表面张力。在这

一早期阶段，不仅必须对新果岭进行通

mowing rule of thumb has been to
never remove more than ~ of the leaf
at any mowing. During establishment
this target is better set at X to reduce
the chance of scalping or shock.

Late morning or afternoon mowing
is also important in the early stages.
A dry turf will mow cleaner and have
less likelihood of pulling seedlings out
of the ground. Frequent mower back-
lapping will be required. Solid front
rollers should be used on the putting
green mowers for the first months, as
the grooved rollers are too damaging.
They can also dig into the somewhat
exposed rootzone surface. The first
two to three cuts are done without
baskets to reduce weight; after that,
baskets are used.

Scouting during the early stages of development
is a critical part of grow-in management, to keep
a close eye on disease development and insect
activity. When establishing new greens, scouting is
actually so important that it should be a daily
routine. If left unchecked, there are numerous
pathogens that can literally destroy a stand of
young plants in a matter of hours.

Daily scouting is also essential for monitoring
weed contamination. Rouging is a term used by
superintendents in the South and refers to check-
ing greens for weeds on a daily basis. The most
common weeds found in southern greens are
nuts edge and off-type bermudagrasses. Creeping
bentgrass greens can also become contaminated
with invading bermudagrass from the surrounding
area or by Poa annua blown in on the wind.

Topdressing completes the management circle
when it comes to producing a smooth, successful
grow-in. Throughout the grow-in of a new
green, topdressing should be applied at a light rate
of 0.5-0.7 cu. ft. per 1,000 sq. ft.Working the sand
into the young turf without bruising, however, is
often a bigger issue than rate and frequency of
application. Herein is the great value of a spin-
type top dresser capable of applying sand evenly
enough to work down into the turf with irriga-
tion alone. As maturity progresses, the turf will
become more wear resistant, but not so much that
one should consider using a steel dragmat to
work topdressing into the turf canopy.

The first topdressing application for creeping
bentgrass greens can normally be scheduled four
to six weeks after seeding. Hybrid bermudagrass

greens are usually ready for the first topdressing
application three to four weeks after sprigging.
Light topdressing applications on sodded collars
and approaches should be scheduled within five
to six weeks for cool-season grasses and two to
three weeks for warm-season grasses.

AERIFICATION
One of the goals of early turf development is to
maximize the growth rate by using relatively large
amounts of water and fertilizer. Under these
conditions, the turf unavoidably produces thatch
at an accelerated rate. Moreover, due to early
topdressing restraints, the thatch layer is less
porous and denser in composition, producing a
layer more subject to hydrophobic or anaerobic
conditions. This unique thatch condition gives
rise to the term grow-in layer.

The grow-in layer begins developing on new
greens in a matter of a few weeks and is often
underestimated in terms of its long-term impact
on turf performance. The high accumulation of
organic matter just beneath the turf surface is not
readily evident to the eye, but rather to the touch.
The detrimental effects of a grow-in layer usually
become apparent after a green has been opened
to daily play, as would a similar layer created by
sodding a new green. The principal detriment is
the sealing off of the soil surface that, in turn,
causes water to stagnate in the grow-in layer. This
is why scheduling aerification a few months after
the establishment of a new green is often critical
to its long-term success.

Desiccation on
mounds or green
slopes occurs very
quickly when the time
between the irrigation
cycles is lengthened
too quickly after
planting.
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种植后灌溉周期延长

得过快，土丘或果岭

斜坡就会很快干燥。
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气，而且还必须使用空心打孔叉齿从果

岭彻底地去除岩心。在这种情况下，实

心叉齿是有害的。

总体来说，已播种的匍匐翦股颖果岭前

两次曝气处理是使用 2 英寸中心区上直径

为 3/8 英寸的空心叉齿进行的。此后，果

岭会具有更大的坚实度和表面稳定性，并

可在 1 英寸中心区上采用较大的叉齿通

气。同样的一般原则也适用于杂交狗牙根

果岭。

修补

尽管有最好的方案，有些事情也误入歧

途，这是常有的事。在新果岭成长期间，

果岭表面上总是存在应当修补的不良区域

或无草坪覆盖的斑点。出现这种情况的原

因是多方面的，如人为破坏、动物侵害、

猛烈暴风雨的侵蚀等等。由于上述不稳定

的原因，最常见的区域是环形带/果岭表

面过渡边缘。如果在第一次割草之前没有

进行压实固化，则会发生严重的低强剪损

伤。附接手柄的果岭割草机梳理滚筒是用

于翻新需要重新播种或重新种植小枝的裸

露区域的好工具。

开放果岭

在成长期完成之前，可能需要承受高尔夫

球手的压力进而提前开放果岭。可以理解

的是，当高尔夫球手看到果岭表面已经熟

化时，表面上的压力就产生了。然而，对

于另外四到六周剩余的不良草坪，给新草

坪足够的时间以便产生将植物结合在一起

的水平茎是至关重要的，并使它们在洞穴

位置附近的密集人流量中存活下来。

一个新果岭的成长是一个漫长而艰巨的

过程，需要高水平的管理技能。如果没有

认真监测，很多地方都会出错。然而，通

过知识规划和质量控制管理，大多数问题

是可以避免的。这项工程的技术和乐趣肯

定会更多一些。祝你好运！

特别感谢基思·因慕斯，CGCS、凯文·内

特尔斯、斯科特·布什和尼尔·杜比协助

收集本文的图照。

巴德·怀特是中陆地区的农艺师，他与管

理人合作了 200 多个施工/翻新项目。他还

是 《草坪管理者高尔夫球场建设、修补和

成长手册》一书的作者。

梳理滚筒是用于点播

种或破坏表面藻类形

成的极佳修补工具。

This early aerification may seem radical, but
compaction relief is not the reason for aerification
at this point. The goal is to permanently break up
the surface tension created by this newly developed
grow-in layer of thatch. It is not only critical to
aerify new greens at this early stage, but hollow
tines must be used to physically remove a core
from the green. Solid tines are not beneficial in
this case.

On the whole, the first two aerification treat-
ments of seeded creeping bentgrass greens are
done with %-inch-diameter hollow tines on 2-
inch centers. Afterwards, greens develop greater
firmness and surface stability and can be aerified
with larger tines on i-inch centers. The same
general principle also would be true for hybrid
bermudagrass greens.

TOUCH-UP
As is often the case, some things tend to go astray
despite the best-laid plans. During the grow-in of
new greens, there are always spots on the putting
surface with poor or no turf coverage that will
require touching up. This occurs for many reasons,
such as vandalism, animal damage, erosion during
a severe storm, ete. The most common area is the
collar! putting surface transition edges because of
the instability reasons described above. If firmness
was not achieved prior to the first mowing, severe
scalping will occur. A grooming reel from a putt-
ing green mower attached to a handle makes a

great tool for roughing up bare areas that need to
be reseeded or resprigged.

OPENING THE GREENS
Before the grow-in is complete, it will probably
be necessary to withstand golfer pressure to open
up the green(s) ahead of schedule. Understandably,
the pressure arises when the putting surface(s)
appear mature to golfers. Remaining patient for
an additional four to six weeks, however, is critical
to give the new turf time to produce horizontal
stems that bind the plants together and allow
them to survive concentrated foot traffic around
the hole locations.

Growing in a new putting green is a long and
arduous process and requires a high level of
management skill. Plenty can go wrong without
careful monitoring. With knowledgeable planning
and quality control management, however, most
problems can be avoided. The craftsmanship and
the enjoyment of the project will certainly be the
better for it. Good luck!

Special thanks to Keith Ihms, CGCS; Kevin Nettles;
Scott Bush; and Neal Dube for their assistance in gathering
photographs for this article.

BUD WHITE is the agronomistfor the Mid-Continent
Region and has worked with superintendents on more
than 200 construction/renovation projects.He is also the
author if Turf Manager's Handbook for Golf
Course Construction, Renovation, and Grow-in.

The grooming reel is
an excellent touch-up
tool to use for spot
seeding or breaking
surface algae
formation.
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