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The Effects of Bastnasite Nitrate Fertilizer on the
Growth of Creeping Bentgrass
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ABSTRACT. This study was conducted to evaluate the effects of bastnasite nitrate fertilizer (BNF) on the growth
of creeping bentgrass. Fertilizer treatments were designed as follows; non-fertilizer (NF), control (CF; compound
fertilizer), RE-1 (CF+0.3 gm”BNF)), RE-2 (CF+0.5 gmBNF), RE-3 (CF+1.0 gm™BNF) and RE-4 (0.5 gm”BNF).
Every treatment was arranged in a randomized complete block design with three replications. In creeping bentgrass, turf
qualities such as turf color index and chlorophyll index, shoot number, clipping dry weight and nutrients of tissue were
measured. It was hardly affected by BNF application in investigation of chemical properties of the soil. By applying
BNF, turf color index and chlorophyll index in RE-2 were increased 3.9% and 9.2% more than NF. As applied BNF
on creeping bentgrass, shoot number was increased 9% in RE-4 more than NF and 22% in RE-2 more than CF. It
was increased in N uptake and clipping dry weight of creeping bentgrass by supplying BNF. These results indicated
that the BNF application promoted a turf qualities and a growth of creeping bentgrass by advancing N uptake and

shoot number.
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Table 1. The content of fertilizer used in this study. (Unit : %)
Fertilizer N P,0s K,0 CaO MgO B,O;, Mn Ce
Compound fertilizer 11 5 20 4 0.1 - -
Bastnasite nitrate fertilizer 10 - - - - 1 5

Mz oYY

2+ A= 20099 68 5EH 10971 s7E et AA
B aAje] SKYT72 ZEEFY FAXAZANAN FAEA
I, FARCE 230 AAE AT HMEIS F59
"Pennlinks'S AFE-3FA T}

TAHEE AR 5 (11-5-7)9 AAB|EREE o
|3to] st ALl B g GF)adA ol Z
opol A3 T, A AL, FEAMFE 2 AT
Zvol ZHzE 10%, 5%, 1%7F &5 JATHTable 1).

AFHEZAL 3m’(1 mx3 m)A7] 2 G HEHH)OE bl
289t AYFAA L B aAYgdRe we HEE A
H&HA] 22 FAEGH(NF), B0 ETHE A3 g2t
(CF), ZAts|Ev| 59 A Fdd w2} 0.3 gm?, 0.5gm?,
1.0 gm?E& 247t A3 A8 1(RE-1), 318 F2(RE-2), A
ZT3(RE-3)°1% 2, A48 Ev) g vhe 2123 A 2)7(RE-
HATH AYTel mE AB g2 JAUASS aEste &
P st AAB|En| B AMHE AR, FAME 5
23N e € 13, JEFHEE ¥ 23)(159 78)E A
A&t THTable 2). ZF B3| 59 AHlE JTjgSo] &
e &, 7164, 949, 10¥)91& 20 gm*(2.2 Ngm?)<
A¥st, 120502 ATASe] EFS 4E5A (7Y, 8
ylE 3 gm?(0.33 Ngm?)S 233t

[(\]
&
Job
W
W
8
B
£
o
fru
>
>
QL
b4%4
H
of
N,
42
flo
e
()
-
o

AA A S, ME
= 33 AAskAh 2t
HEIZUE Ao} o]Z2
A3kt

AU EZARE A TE GYRAF GELAF S
AYEA, AAYSE 2 AAEE A Y. AR
Fo Q22X turf color meter (SOUT, TCM 500)2}
chlorophyll meter (SCOUT, CM 1000)& 27} o]§-3t 6
419 3y 79 7202 F 213 2ARIAT A&
F ZAR= 5.5 mm 922 AHE 522050 (SIBAURA)
g AR} o %3l FAR FYAxES 70°C =8t
o] QBoM 24A|17F AZH AL AEFTLE AL,
4 13] ARt 109714 & 539 AA 2T A
2 A Ee] B8 9% ddeAbe Alge] £
B¥ 11¥€ 1194 HgFE2 A shoot 5 FAIEH.

g teh Al7)of mE B 33de 2AMs7| 98l
NBAGR0F A" FE F(11/11) F 23] Ao,
BAGEL pH A7 HEEEC), F71E0M), TANT
N), F & 212HAV-P,0;5), Fol22]3H8-ZH(CEC), X34 %ol
(K, Ca, Mg, Na)y5olZ, 44 He ESF A
(NIAST, 1998)° =3fed H-A3k5iTt.

_,4
uk
0%

a
fo o

Table 2. The application method of fertilizer used in this experiment.

Compound fertilizer (g'm?)

Bastnasite nitrate fertilizer (gm?)

Treatments® .
N-P,05-K,O application rate” N-P,05-K,O application rate
NF 0-0-0 - 0-0-0 -
Jun, Sep, Oct : 20(2.2Ny* Y }
CK 1-3-7 Tul, Aug : 3(0.33N) 0-0-0
) s Jun, Sep, Oct : 20(2.2N) Y
RE-1 11-5-7 Tul, Aug : 3(0.33N) 10-0-0 0.3
B s Jun, Sep, Oct : 20(2.2N) o
RE-2 11-5-7 Tul, Aug : 3(0.33N) 10-0-0 0.5
E s Jun, Sep, Oct : 20(2.2N) 0
RE-3 11-5-7 T, Aug : 3(033N) 10-0-0 1.0
RE+4 0-0-0 - 10-0-0 0.5

“Treatments are NF : no fertilized, CF: compound fertilizer. RE-1: CF + 0.3 g BNF(bastnasite nitrate fertilizer), RE-2 : CF + 0.5 g, BNF, RE-3: CF

+1.0 g, BNF, RE-4: 0.5 g BNF.

¥The compound fertilizer was applied 20 gm™?(2.2 g'm™N) in June, September and October and 3 gm™>(0.33 grm™N) in July and August.

*Blank value was an N application in the compound fertilizer.
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Table 3. The chemical properties change of soil before and after experiment.
Av Ex-Cation
pH EC oM TN CEC
Treatments” P05 K Ca Mg Na
(I:5)  dSm’ (%) mgkg’ cmol kg
Before 6.93 0.61 1.00 0.06 143 0.15 3.12 0.52 0.37 2.60
NF 7.29 0.36 1.29 0.04 66 0.09 2.00 0.30 0.18 2.56
A CF 7.28 0.36 1.33 0.04 63 0.08 2.23 0.27 0.18 2.75
i RE-1 7.29 0.39 1.28 0.04 47 0.10 2.76 0.33 0.18 3.36
e RE-2 7.37 0.34 1.33 0.04 57 0.10 2.50 0.34 0.19 3.13
r RE-3 7.23 0.39 1.13 0.03 69 0.10 2.06 0.36 0.19 2.7
RE-4 7.24 0.33 1.17 0.04 38 0.09 227 0.31 0.19 2.86

NF: no fertilized, CF: compound fertilizer. RE-1: CF + 0.3 g BNF(bastnasite nitrate fertilizer), RE-2: CF + 0.5 ¢ BNF, RE-3: CF +1.0g BNF,

RE-4: 0.5 g BNF.
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Fig. 1. The change of turf color index (A) and chlorophyll index
(B) of creeping bentgrass. NF: no fertilized, CF: compound
fertilizr. RE-1: CF + 0.3 g BNF(bastnasite nitrate fertilizer), RE-
2: CF + 0.5 g BNF, RE-3: CF +1.0 g BNF, RE-4: 0.5 g BNF.

2, RE-3, RE-4% 47 14%, 4%, 39%, 8%, 9%% Z7}3}
R, 7P w8 A& RE-22 A ITH(Table 4). NFE.
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Table 4. The shoot number of creeping bentgrass as affected by
different application of bastnasite nitrate fertilizer.

(unit : ea-cm™)

Treatments” NF CF RE-1 RE-2 RE-3 RE4

7.73b" 8.81ab 8.06ab 10.72a 8.31ab 8.40ab

’NF: no fertilized, CF: compound fertilizer. RE-1: CF + 0.3 g BNF
(bastnasite nitrate fertilizer), RE-2: CF +0.5g, BNF, RE-3: CF
+1.0 g BNF, RE-4: 0.5 g BNF.

YMean by Duncan's multiple range test 1% level.
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Fig. 2. The dry weight of creeping bentgrass as affected by
different application of bastnasite nitrate fertilizer. NF: no
fertilized, CF: compound fertilizer. RE-1: CF+0.3g BNF
(bastnasite nitrate fertilizer), RE-2: CF + 0.5 g BNF, RE-3: CF
+1.0 g BNFE, RE~4: 0.5 g BNF. “Mean by Duncan's multiple range
test 5% level.
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Table 5. The nutrient content in the turf plant after this experiment. (unit : %)
Treatments” N P Ca Mg Na

NF 2.20¢" 0.23a 0.42a 0.33a 0.16a 0.06a

CF 2.34bc 0.25a 0.44a 0.35a 0.16a 0.06a
RE-1 2.40ab 0.25a 0.46a 0.34a 0.18a 0.07a
RE-2 2.45a 0.28a 0.46a 0.33a 0.17a 0.06a
RE-3 2.40ab 0.25a 0.44a 0.31a 0.16a 0.06a
RE-4 2.23abc 0.24a 0.44a 0.34a 0.17a 0.07a

*NF: no fertilized, CF: compound fertilizer. RE-1: CF + 0.3 g BNF(bastnasite nitrate fertilizer), RE-2: CF + 0.5 g BNF, RE-3: CF +1.0 g BNF,

RE-4: 0.5 g BNF.
YMean by Duncan's multiple range test 5% level.
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