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Nitrogen Change in Root Zone
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ABSTRACT

This study was conducted to investigate the effect of compound fertilizer contained
slow release nitrogen such as isobutylidene diurea(IBDU) and methylene urea(MU) on
kentucky bluegrasss and the change of nitrogen in the root zone after supplying these
at AM turfgrass research institute with soil analysis, chlorophyll content index, leaf area
index and dry weight during 6 months from July to December in 2007 year.

Fertilizer ~treatments were designed as following; non-fertilizer(NF), straight
fertilizer(CF), methylene urea(MU), isobutylidene diurea(IBDU). The every treatments
were arranged a randomized complete block with three replications.

Results obtained were summarized as follows:

As relative to time after N fertilizers application, ammonium and nitrate in soil were
increased, but T-N was decrease. The change of ratio of available N and T-N by
elapsed time after fertilizing was decreased in CF from 30days but increased until
45days. Compared with NF, the turf color index in CF, MU and IBDU was increased
1.5%, 2.5% and 2.3%, respectively, the chlorophyll content 16%, 25% and 26%, the
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dry weight 31%, 62% and 46% and shoot number 104%, 185% and 148%. The
chlorophyll content index of MU and IBDU was increased 7.5% and 8.8% than that of
CF, shoot number 40% and 22%, and dry weight 24% and 12% but turf color index
was similar to that of CF.

These results showed that the MU and IBDU application was supplied nitrogen for a
long time in root zone by increasing an available nitrogen, and so promote turfgrass
growth such as chlorophyll content and shoot number in kentucky bluegrass.

Key words : isobutylidene diurea(IBDU), methylene urea(MU), turfgrass growth, available
N, slow release fertilizer, straight fertilizer
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Table 1. The content of nutrients of fertilizer used in this study. (Unit : %)
o N P20s
- - - S O BOs Fe Mn Cu Z

Fertilizer SRF® SF' Total CP WP Total KsO0 CaO S Mg 203 Fe u Zn
Compound

fertilizer 11 11 5 - 5 7 20 - 4 0.1

MUY 126 b4 18 - 3 3 18 - 85 1 - 1 01 01 01
IBDU" 60 10 16 2 5 7 15 2 003 05001 - 002

*S8RF : slow release fertilizer
'SF : straight fertilizer

*CP : citrate-soluble phosphate
"WP : water-soluble phosphate
MU : methylene urea

“IBDU : isobutylidene diurea

Table 2. The application method of fertilizer used in this study, (unit : g - m?)
2 Application times(month/day) and amount
Ireatment NPOKO 5 2nd®/D) 3rd(/1) 4h(10/16)

NF¥ 0-0-0 0 0 0 0

CF* 11-5-7 32.75 32.75 65.5 65.5
MUY 18-3-18 20 20 40 40
IBDU® 16-7-15 22.5 22.5 45 45
“Treatments were NF¥ : no fertilized, CF* : control compound fertilizer used strait

fertilizer(11-5-7), MUY : slow release N fertilizer of MU type used 18-3-18, IBDU" : slow
release N fertilizer of IBDU type used 16-7-15.
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Table 3. The chemical properties change of soil before experiment.

Exchangeable Cations

(5)1-51) EC oM T-N Av.-P:0s K Ca Mg Na
) dS - m"* (%) mg - kg’ {cmol, - kg™t
7.32 0.54 0.45 0.01 48 0.13 1.03 0.19 ND*

“ ND : Not detected
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Table 4. The chemical properties of soil after experiment.

HEF|EFaeA M=ol olRl= FF 105

Exchangeable Cations

™ . pH EC oM T-N Av.-P20s K Ca Mg Na
eatment (1:5)
dS - m™ (%) mg - kg’ (emol, - kg™)
NF 7.81a" 1.08a 047a 0.02la 36a 0.07a 325a 0.156a 0.14a
CF 7.76a 1.11a 0.3ba  0.026a 36a 0.09a 324a 0.13a 0.15a
MU 7.73a 1.10a 048a 0.022a 29a 0.12a 343a 0.13a 0.18a
IBDU 7.82a 1.08a 0.31a 0.025a 60a 0.10a 3.75a 0.17a 0.17a

“Treatments were NF : no fertilized, CF : control fertilizer used strait fertilizer(11-5-7), MU :
slow release N fertilizer of MU type used 18-3-18, IBDU

type used 16-7-15.
YMean by Duncan’s multiple range test 5% level
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Table 5. The content change of NHs-N, NO3-N and T-N in the soil after appling fertilizers.

N form Elapsed time after Treatment
. . fertilizing NF CF MU IBDU
in soil g
(day) (mg - kg?)
15 11a* 19a 11a 8a
NHs-N 30 28b 46a 39ab 3bab
45 28¢ 39%e¢ 46ab 53a
15 93a 145a 112a 121a
NOs-N 30 132b 175a 132b 135b
45 139b 158ab 200a 207a
15 261b 308ab 353a 382a
T-N 30 233a 233a 233a 233a
45 215a 227a 219a 247a

"Mean by Duncan’s multiple range test 5% level
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Table 6. The change of ratio of available N and T-N in the soil by the elapsed time after appling fertilizers.

(Unit : %)
Elapsed time after * Ratio(available N / T-N)
fertilizing (day) NF CF MU IBDU 1
15 40a™ 53a 35a 3Ma
30 70a 95a 73a 73a
45 78a 83a 112a 105a

‘Ratio represented ratio of available N and T-N in soil and it was calculated as following
formular; Ratio(%) = Available N / T-N x 100.

YAvailable N means the sum of ammonium N and nitrate N in soil.

*Mean by Duncan’s multiple range test 5% level
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Fig. 1. The change of turf color index and chlorophyll content of kentucky bluegrass.
Treatments were NF : no fertilized, CF : control fertilizer used strait
fertilizer(11-5-7), MU : slow release N fertilizer of MU type used 18-3-18,
IBDU : slow release N fertilizer of IBDU type used 16-7-15.



SEMEAYT0| BRE FEHIRS AP} B 5 Zadlat s} 4 77 ISR e M) oRls ¥E 107

ARAR % 0609 Aol BE

A7l 370 g-m*2 Jegm, AT AT
A M AP FAR G JB2e

& 7] FYAbol7E At Table 7).
VERAOIY 60~150Y AlololE NF& Azt ) dezAbe AlE E5 9912007 124 1
Ztdla, CF, MU 2 IBDU: u]<3 A 3 2AED, 998 a 2] 7)44-= NF, CF,
S et A8717hst 239 J@ge. MU 2 IBDUYA 242 2.7 ea-em?, 5.5 earem?,
2 GRSt GE2LFES NFY vwd 2 7.7 earem?, 6.7 ea-em”™ 2 ZALE ] MUA 7}
#, d8AFE= CF, MU % IBDUOIAM ztzt % & A0UsE Jelyiti(Table 7).
o

1.4%, 2.5%, 2.3% S7FtAa, 954fde dxye Ayt d2EF 2 ILRE
15.8%, 24.5%, 26.0% Z7tstel MU  vxd A3, gaiuaxe oA =4 vel
IBDU Az|7oA A el Yo BAA fode vERA @sken,

gy Adumrt MY B AHTte

MU &7k

Table 7. The dry weight and shoot number by fertilizer treatments in kentucky bluegrass.

Treatment” NF CF MU IBDU
3 y
?gr? I‘fl%ght 22.3p* 31.2a 41.0a 37.0a

Shoot number™
(Unit : ea - cm?)
"Treatments were NF : no fertilized, CF : control fertilizer used strait fertilizer(11-5-7), MU :
slow release N fertilizer of MU type used 18-3-18, IBDU : slow release N fertilizer of IBDU
type used 16-7-15.

"The dry weight was investigated total 6 times for experimental period and represent its sum. The
turfgrass for investigation of dry weight was sampled reppective day following. 1st(August 3th),
2nd(August 31th), 3rd(September 15th), 4th(October 3th), 5th(October 16th), 6th(December 5th).

*Mean by Duncan’s multiple range test 5% level

“The shoot number was investigated on december 5th in 2008 year.

2.To 5.5ab 7.7a 6.7ab

Table 8. The nutrients content in the turf plant after this experiment.

(Unit : %)
Treatment” N P K Ca Mg Na
NF 3.43p” 0.13a 1.46a 0.81a 0.23a 0.16a
CF 4.13a 0.13a 1.55a 0.71a 0.20a 0.11a
MU 4.13a 0.11a 1.57a 0.73a 0.17a 0.10a
IBDU 4.18a 0.14a 1.49a 0.73a 0.19a 0.10a

"Treatments were NF : no fertilized, CF : control fertilizer used strait fertilizer(11-5-7), MU :

slow release N fertilizer of MU type used 18-8-18, IBDU : slow release N fertilizer of IBDU
type used 16-7-15.

YMean by Duncan’s multiple range test 5% level.
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