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Application of Organic Fertilizer Preparation for Increasing of
Coverage and Growth of Cool Season Turfgrasses
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'Hanul Co., Ltd, Habcheon, Gyeongnam, 712-714, Korea
*Plant Resources and Environment Major, College of Ecology and Environmental Science,
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ABSTRACT. Organic fertilizer preparation was developed with organic materials to improve growth and qualities of cool-season
turfgrass species. Organic fertilizer preparation were contained with essential macronutrient elements and organic matter for
growth of cool season turfgrass. Four preparations of organic fertilizers were tested on creeping bentgrass (Agrostis palustris Huds)
cultivar Penn-A1 and Kentucky bluegrass (Poa pratensis L.) mixed cultivars (Midnight 33%, Moonlight 33%, and Prosperity 33%)
by one time application on fifty days after sowing. Two species of cool season turfgrasses were evaluated on turfgrass coverage,
growth on NDVI (Normalized Difference Vegetation Index) and qualities from fall season to spring season in sod producing farm.
It were found significantly difference found on turfgrass coverage, turf color, chlorophyll contents and growth increase on two
species of cool season turfgrasses. Turfgrass coverage, chlorophyll content, turf color and growth increase of organic fertilizer
preparation were significantly increased on creeping bentgrass cultivar and Kentucky bluegrass mixed cultivar for six time
investigation in spring season. These results may indicate that the use of some preparation is beneficial for sod producing sod and
turfgrass management.
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Fig. 1. Organic materials (OM) and developed organic fertilizers
preparations (OF). C: Caster seed meal; R: Rape seed meal; RI:
Rice bran meal; A: OF-A; B: OF-B; C: OF-C; D: OF-D; S: 2 mm
sieve; Developed organic fertilizer preparations were made of
caster seed meal, rape seed meal, and rice bran meal after
grinding.
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Fig. 2. Field trials. Kentucky bluegrass (KBG) mixed cultivars (Midnight 33%, Moonlight 33%, and Prosperity 33%) and creeping
bentgrass (CBG) cultivar ‘Penn-A1". Turf seeds were sown on September 6, 2013. Application of developed preparation was applied

on November 5, 2013.
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Fig. 3. Turfgrass coverage from Nov. 5, 2013 to April 26, 2014.
OF: Organic fertilizer preparation; A-D: Kind of developed
organic fertilizers preparation; CrF: slow release fertilizer (N:
18%; P,Os5: 8%; K,0O: 9%). Developed preparation was applied
with one time on November 5, 2013. Data collection was made
on from March 7 to April 26, 2014. Bars represent the mean of 3
replications and standard deviation. It was significantly
different at P=0.05 of each days according to the Fisher’s
protected least significant difference (LSD) test (not shown).
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Table 1. Chemical properties of developed organic fertilizers
preparation (OF) used in this study.

Chemical properties
Treatment®
OM (%)Y T-N(%)* P,0s(%) KO (%)
OF-A 80.2 3.7 24 1.3
OF-B 81.0 3.3 27 1.5
OF-C 80.2 4.1 23 1.2
OF-D 81.3 3.8 2.0 1.2

*OF-A~D: Organic fertilizers preparation.
YOM: Organic matter.
“T-N: Total nitrogen.
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Table 2. Turf color on Kentucky bluegrass mixed cultivars (Midnight 33%, Moonlight 33%, and Prosperity 33%) and creeping
bentgrass cultivar ‘Penn-A1’ by soil application with developed organic fertilizers preparation.

Kentucky bluegrass mixed cultivars in 2014

Treatments™

Mar. 77 Mar. 17 Mar. 27 Apr. 6 Apr. 16 Apr. 26
OF-A 5.43a" 6.00a 6.26a 6.26a 6.36a 6.37a
OF-B 5.34a 5.86a 6.20a 6.22a 6.31a 6.33a
OF-C 5.45a 5.94a 6.29a 6.27a 6.38a 6.40a
OF-D 5.4la 5.90a 6.24a 6.28a 6.33a 6.35a
CrF 4.87b 5.37ab 5.72b 5.60b 5.91b 6.05b
EW 3.60c 4.16b 4.52¢ 4.53bc 4.86¢ 5.11c
Non-Treated 3.08d 3.57¢c 3.92d 4.00c 4.12d 4.33d
LSD value 0.30 0.29 0.30 0.27 0.19 0.15

Creeping bentgrass cultivar in 2014
Treatments™

Mar. 7 Mar. 17 Mar. 27 Apr. 6 Apr. 16 Apr. 26
OF-A 4.34a" 4.87a 5.32a 5.75a 6.23a 6.30a
OF-B 4.15b 4.80a 5.32a 5.59b 6.17a 6.14ab
OF-C 4.4la 4.92a 5.34a 5.78a 6.25a 6.32a
OF-D 4.38a 4.83a 5.34a 5.74a 6.22a 6.29a
CrF 4.03b 4.49% 5.06b 5.46¢ 5.68b 5.83bc
EW 3.71c 4.42b 4.95b 5.23d 5.34bc 5.49cd
Non-Treated 3.58d 4.37b 4.93b 5.20d 5.23¢c 5.41d
LSD value 0.12 0.12 0.15 0.10 0.40 0.38

*OF-A~D: Developed organic fertilizer preparation; CrF: slow release fertilizer; EW: Earth worm.
"Data collection was made on from March 7 to April 26, 2014, and was investigated using turf color meter (Field Scout TCM500 NDVI).
“Values in column followed by the same letter are not significantly different at P=0.05 according to the Fisher’s protected least significant difference

(LSD) test.
Preparation was applied with 1 time on November 5, 2013.
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Table 3. Contents of Chlorophyll on Kentucky bluegrass mixed cultivars (Midnight 33%, Moonlight 33%, and Prosperity 33%) and
creeping bentgrass cultivar ‘Penn-A1’ by soil application with developed organic fertilizers preparation.

Kentucky bluegrass mixed cultivars in 2014

Treatments™

Mar. 77 Mar. 17 Mar. 27 Apr. 6 Apr. 16 Apr. 26
OF-A 316.0ab” 348.7ab 372.6a 417.0ab 429.8a 439.8ab
OF-B 282.9b 295.1bc 312.8b 338.3b 362.7b 384.7¢
OF-C 326.2a 339.4a 362.6a 414.1a 422.8a 451.7a
OF-D 304.0ab 328.8b 326.7b 390.2ab 416.8a 420.5b
CrF 147.6¢ 178.3c 200.3¢ 220.1c 282.7¢c 321.5d
EW 65.5d 93.4d 115.1d 133.9d 248.7¢ 260.6¢
Non-Treated 41.2d 69.1d 91.2d 99.7d 114.7d 127.6f
LSD value 3821 83.82 63.98 68.05 49.51 30.06

Creeping bentgrass cultivar in 2014
Treatments™

Mar. 7% Mar. 17 Mar. 27 Apr. 6 Apr. 16 Apr. 26
OF-A 223.7ab* 229.9a 234.8a 281.2a 334.6a 346.0a
OF-B 237.2a 224.2a 239.3a 275.7a 320.3a 336.3ac
OF-C 220.0ab 232.1a 245.7a 286.5a 341.9a 347.7a
OF-D 237.2a 229.7a 2452a 277.0a 326.2a 330.4ab
CrF 213.2b 204.5b 208.7b 246.8b 264.2b 273.3cd
EW 194.4c 190.3bc 198.4c 235.1b 245.9b 244.4d
Non-Treated 181.9¢c 185.8¢c 190.2¢ 227.7¢ 243.1b 239.6d
LSD value 18.70 15.75 15.35 14.98 39.75 39.53

*OF-A~D: Developed organic fertilizer preparation; CrF: slow release fertilizer; EW: Earth worm.
"Data collection was made on from March 7 to April 26, 2014, and was investigated using chlorophyll meter (Field Scout CM100).
*Values in column followed by the same letter are not significantly different at P=0.05 according to the Fisher’s protected least significant

difference (LSD) test.

Organic fertilizers preparation was applied with one time on November 5, 2013.

oAl ZWEE AL, A vl=9] o] ZEAo|A ALE
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a1 QJth(Beard, 1973).
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Table 4. Difference of Normalized Difference Vegetation Index (NDVI) on Kentucky bluegrass mixed cultivars (Midnight 33%,
Moonlight 33%, and Prosperity 33%) and creeping bentgrass cultivar “Penn-A1” by application in soil with developed preparation.

Kentucky bluegrass mixed cultivars in 2014

Treatments*

Mar. 77 Mar. 17 Mar. 27 Apr. 6 Apr. 16 Apr. 26
OF-A 0.80a* 0.83a 0.88a 0.84a 0.86a 0.86a
OF-B 0.76a 0.79a 0.82a 0.81ab 0.83a 0.84a
OF-C 0.81a 0.83a 0.84a 0.83a 0.85a 0.86a
OF-D 0.77a 0.81a 0.84a 0.83a 0.84a 0.85a
CrF 0.68b 0.71b 0.74b 0.73b 0.76b 0.78b
Ew 0.42c 0.45¢ 0.48¢ 0.51c 0.56¢ 0.61cd
Non-Treated 0.34¢ 0.37¢ 0.40c 0.41d 0.45d 0.52d
LSD value 0.08 0.08 0.08 0.09 0.05 0.04

Creeping bentgrass cultivar in 2014
Treatments”

Mar. 7Y Mar. 17 Mar. 27 Apr. 6 Apr. 16 Apr. 26
OF-A 0.77az 0.78abc 0.82a 0.86a 0.87ab 0.88a
OF-B 0.74be 0.76bc 0.82a 0.83b 0.85ab 0.86ab
OF-C 0.78a 0.80a 0.83a 0.86a 0.88a 0.89a
OF-D 0.75ab 0.78ab 0.83a 0.85ab 0.86ab 0.87ab
CrF 0.71cd 0.75cd 0.78bc 0.80c 0.80bc 0.82b
EW 0.69d 0.72d 0.74c 0.76d 0.75¢d 0.75¢
Non-Treated 0.67d 0.70d 0.73¢ 0.74d 0.73d 0.75¢
LSD value 0.03 0.03 0.03 0.03 0.07 0.06

*OF-A~D: Developed organic fertilizer preparation; CrF: slow release fertilizer; EW: Earth worm.
"Data collection was made on from March 7 to April 26, 2014, and was investigated using NDVI meter (Field Scout CM1000).
“Values in column followed by the same letter are not significantly different at P=0.05 according to the Fisher’s protected least significant difference

(LSD) test.

Organic fertilizers preparation was applied with one time on November 5, 2013.

A} Y= ATete] 2jolE Bt Kentucky bluegrass
+ OF-DA gtof| A Bejgato] 7H =4 e,
creeping bentgrasst= OF-CH 2| Lo| A BLe|Azto] 713 &=
A ebgo A 25 ol Aol mirh
Zre] o] S {7159 TR Aol Ik gl
HF=T}(Pinton et al., 1999). G7| &2 E oA E3| = o]
wo sulxto 2 Frl WARS humic acid 2o %= fulvic
acid @ humin® 2 Y& 4 9 tH(Chen and Aviad, 1990;
Norman et al., 2006; Stevenson, 1994). 0|5 E£21-& AE9]
malol o)y o] ARl § 114 o] (Pinton et al, 1999),
pelsh e olstol ool K, B Fedh 2 Aakao] &
5 Z7IX]7]=1| Tosith(Cesco et al.,, 2002; Marschner,
1991). X574 o2] dAAlFol ofstd Fulit Fof &
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Sch(Rauthan and Schnitzer, 1981). T3 57 ]&&-3l|2Hg o
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Table 5. Root growth of Kentucky bluegrass mixed cultivars
(Midnight 33%, Moonlight 33%, and Prosperity 33%) and
creeping bentgrass cultivar “Penn-A1” by application in soil

with developed preparation.

Kentucky bluegrass mixed cultivars

Treatments” 2013 year 2014 year

Dec. 5" Mar. 19 Apr. 9 Apr. 28
OF-A 7.0'abc 8.1a* 10.5bc 13.6bcd
OF-B 7.2abc 7.6a 9.8cd 15.0abc
OF-C 7.6abc 8.2a 11.4ab 15.2abc
OF-D 7.9a 8.3a 11.6a 16.1a
CrF 7.7ab 8.0a 10.6abc  14.6abcd
EwW 6.4bc 7.1a 8.7d 12.3cd
Non-Treated 6.5¢ 7.2a 9.0d 12.8d
LSD value 1.25 1.33 1.13 2.38




276 7t -

i)
J {
2

Table 5. Root growth of Kentucky bluegrass mixed cultivars
(Midnight 33%, Moonlight 33%, and Prosperity 33%) and
creeping bentgrass cultivar “Penn-A1” by application in soil
with developed preparation (continued).

Creeping bentgrass cultivar

Treatments” 2013 year 2014 year

Dec.5*  Mar. 19 Apr.9 Apr. 28
OF-A 10.0"ab’ 14.7b 17.0a 21.9a
OF-B 10.0ab 14.4b 16.4abc  19.4bcd
OF-C 11.0a 15.9a 17.2a 21.1ab
OF-D 9.9ab 14.6b 16.8ab 19.3cd
CrF 10.5ab 15.0ab 16.9a 20.1bc
EwW 9.8b 12.5¢ 15.1bc 18.0d
Non-Treated 10.0a 12.2¢ 15.0c 18.2d
LSD value 1.10 1.23 1.65 1.73

YOF-A~D: Developed organic fertilizer preparation; CrF: slow release
fertilizer; EW: Earth worm.

*Data collection was made on from March 7 to April 26, 2014.

"The unit of root length are centimeter.

“Values in column followed by the same letter are not significantly
different at P=0.05 according to the Fisher’s protected least
significant difference (LSD) test.

Organic fertilizers preparation was applied with one time on
November 5, 2013.

Q3F &S Stch(Marschner, 1991).
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