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Phosphorus and Nitrogen Rate Effects to a Newly Seeded
Kentucky Bluegrass

Sang-Kook Lee*

Research Institute for Basic Sciences, Hoseo University, Asan 336-795, Korea

ABSTRACT. Professional turfgrass applicators have reduced or eliminated phosphorus from their fertilization
programs based on the assumption that soil phosphorus levels are supplying adequate amounts of phosphorus to the
turfgrass. The previous researchers found that there were no P effects for turfgrass growth especially for mature turf.
No effects may result from high P level in heavy thatch layer. The research was conducted for one year to investigate
the effects of phosphorus fertilization programs on turfgrass performance, and monitor soil and plant tissue nutrient
levels to determine the impact of the programs on a newly seeded Kentucky bluegrass. The nitrogen treatments were

20, 30 and 40 g m? yr!

. The low, medium, and high nitrogen treatments were applied over 2, 4 and 6 applications,

respectively. Nitrogen was applied using a formulation containing 30% of slow and 70% of fast release nitrogen
sources that are representative of typical home lawn fertilizers. The phosphorus treatments were 0, 10 and 20 g m™
yr'". Phosphorus was applied according to the application schedule for the nitrogen treatments. Kentucky bluegrass
was seeded in May, 2010. The thickness of thatch layer was less than 1 cm and the first treatment was applied to
Kentucky bluegrass in April, 2011. The low N rate treatment had acceptable color and quality ratings without high
clipping yields. The high N rate treatment consistently had the highest color and quality ratings but also had very
high clipping yields in comparison to the low and medium N rate treatments. Although there are significant
differences in tissue P, Overall, there was no effect of phosphorus on color, quality, or clipping weights.
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Table 1. Treatments showing nitrogen and phosphorus rate and application frequency.

Rate” Application month
Treatment

N P,0s Apr. May Jun. Jul. Aug. Sep. Oct.
LowN+No P 20 0 10:0¥ 10:0
Low N + Medium P 20 10 10:5 10:5
Low N + High P 20 20 10:10 10:10
Medium N + No P 30 0 7.5:0 7.5:0 7.5:0 7.5:0
Medium N + Medium P 30 10 7.5:2.5 7.5:2.5 7.5:2.5 7.5:2.5
Medium N + High P 30 20 7.5:5 7.5:5 7.5:5 7.5:5
High N+ No P 40 0 6.7:0 6.7:0 6.7:0 6.7:0 6.7:0 6.7:0
High N + Medium P 40 10 6.7:1.7  6.7:1.7  6.7:1.7 6.7:1.7  6.7:1.7  6.7:1.7
High N + High P 40 20 6.734 6734 6734 6.734 6.734 6.7:34

#Units are gm? yr'.
¥ Rate of single application for N and P,Os (N: P,Os). Units are g m™.
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Table 2. Analysis of variance for turfgrass color, quality and clipping dry weight.

Sources df May Jun. Jul. Aug. Sep. Oct. Now.
Turfgrass color

Nrate (NR) 2 NS sk sk sk kk kk kk

P rate (PR) 2 NS NS NS NS NS NS NS

NR x PR 4 NS NS NS NS NS NS NS
Turfgrass quality

Nrate (NR) 2 NS kk kk kk k% k% kk

P rate (PR) 2 NS NS NS * NS NS NS

NR x PR 4 NS NS NS NS NS NS NS
Clipping dry weight

Nrate (NR) 2 &%k &%k &%k k% *k *k *k

P rate (PR) 2 NS NS NS * o NS NS

NR x PR 4 NS NS NS NS NS NS NS

* indicates significant difference at P=0.05
** indicates significant difference at P=0.01
NS indicates not significant differences at P=0.05
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Table 3. Mean turfgrass quality for nitrogen rate main effect.

Turfgrass quality
N rate”
May Jun. Jul. Aug. Sep. Oct. Now.
20 8.0 7.1b* 7.0b 65b 65b 6.0b 56D
30 80 72b 75a 69b 72a 75a 74a
40 80 80a 74a 75a 74a 78a 76a

“N rate units are g m™

¥ Kentucky bluegrass quality was rated from 1 to 9 (1 = worst, 9 = best,
and 6 = acceptable).

* Means in a column followed by the same letter are not significantly
different according to Fisher’s LSD (P=0.05).

Table 4. Mean turfgrass quality for phosphorus rate main
effect.

Turfgrass quality

P,Os rate”
May Jun. Jul

0 800 74 72
10 80 80 75
20 80 80 75

Aug. Sep. Oct. Nov.
6.8b* 70 75 7.0

73a 74 78 73
73a 71 75 75

“P,0; rate units are g m”

YKentucky bluegrass quality was rated from 1 to 9 (1 = worst, 9 = best,
and 6 = acceptable).

* Means in a column followed by the same letter are not significantly
different according to Fisher’s LSD (P=0.05).
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Table 5. Mean turfgrass clipping dry weight for nitrogen rate
main effect.

Clipping dry weight

Jun.  Jul

N rate”
May Oct. Nov.

20 1457 ¢* 214c¢ 152c¢c 9.5b 10.7¢c 123¢ 13.6¢
30 18.6b 269b 224a 154a 158b 164b 16.8b
40 242a 31.2a 26.1a 172a 17.7a 195a 184a

Aug. Sep.

“N rate units are g m™

¥ Clipping dry weight units are g m™.

* Means in a column followed by the same letter are not significantly
different according to Fisher’s LSD (P=0.05).
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Table 6. Mean turfgrass clipping dry weight for phosphorus
rate main effect.

Clipping dry weight
P,Os rate”
May Jun. Jul. Aug. Sep. Oct. Now.
0 20.7% 221 182 103b* 94c 145 128
10 225 245 187 125b 11.5b 16.1 135
20 246 253 194 162a 181a 204 14.1

#P,0;s rate units are g m”

Y Clipping dry weight units are g m™.

¥ Means in a column followed by the same letter are not significantly
different according to Fisher’s LSD (P=0.05).

He}h A& AEFS 16014 5.6g m” & T Bo] AL
gk Aoz eyt 53] 7129 10, 1€ Bt} 5, 629

I o7k ¥ & Aoz yehytth 2y 14k H] ko)
o zfol= 8, 98-S A9t A7

uE dAE AES

A Ake]
%k é?ﬁoﬂ*ﬂ WFH A& AEZFo] "J*&Ol A
YA ke AgFrn 8 99l 24zt 59, 87g m? W
Z g AEAA T 28U g2 7| 7bE 1 S92t

o] AFAFo|A oA 2ol F
FollA 29 oA e 1Ak o] §le Ze= B
3271 =32 AtH(Lee, 2009; Nus et al., 1993; Turner, 1980).
2 A= 7o) gl sk Qlake] gk
A UTH Lee (2009)°] <3 SOddinggi z44

Kentucky bluegrass |4 Q14Fe] F3ke 3\d5t A=A
okht}. o] AL thatch 2 ZAFSH A3} thatch F2] 54
o

Rl
7} oF 3.8cm o <14ke] §FEFo] 58mg kg! OB %
A=A & AFoA = thatch F2] F77F lem mIRES.
2 thatchFo] EGFS A9 £3EA] e tH(Pic. 1). §F&
thatch oM = 1350 A A Kentucky bluegrass
o] 3ol dhgk OJ’&-"/]
Zo X3hE A4ke] Fe Siol O]U] il
Kentucky bluegrass®] 3ol= 2 G| gl A= Y
Epstth. @14ke] AW T2 IS Qi EGEA S she
Zo] dutr o} oln] A ¥ Kentucky bluegrassoll= Z
235k grhe Zlolth o] Aie AgE B2 Ao ¢
H AHRE HAFI Q) B AP gl Est o] Fo
=

[e)

Yol A

SR A7IZE St AT} o] F o) XA kS
A7 D23 AI7IE s Sl e o A
sl ¥3Am el 43l aw
I} HieE 4
Hu 1 OPdA E

3]
=
JADN

HA o])\]./\] =l

pud

o>“
3
ir
o}
N
o
©
i
U 4
3
44
)
o=
4 o

RET %1 =
SHTHE axl o] 747k @7 Ui
of thg Bedo] wHHL.

Pic. 1. Pictures of thatch thickness for Kentucky bluegrass taken for this study in September, 2011 (Left) and the study (Lee, 2009)

in November, 2006 (Right).
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