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Studies on the Grassland Management in Late-Autumn
and Early-Spring
V. Effect of application levels of NPK fertilizer at pasture establishment
on winter survival, early spring growth and yield of grasses

Sung Seo, Moon Soo Park} Young Choon Han, Joung Kyong Lee and Mu Hwan Jo**

Summary

This experiment was carried out to determine the effects of 13 different application levels of nitro-
gen(N), phosphorous(P205) and potassium(K20) fertilizer at pasture establishment on the winter sur-
vival, early spring growth and dry matter(DM) yield, and contents of crude protein(CP) and carbohy-
drate reserves(CHO-R) of grasses in Suwon from September, 1987 to June, 1988.

Winter survival of grasses was high (ca. 90 %) in the plots of N 80 kg, N 120 kg and K20 application,
regardless ot P20s5, while those in zero-N and zero-NPK plots were low as 76 % and 64 %, respectively.
Close relationships were observed between winter survival and N & K70 fertilizer.

Early spring growth was vigorous in N-fertilized plots. Heading rate at the first harvest was
50-70 % in all N-plots, regardless of P20s and K20, while those in zero-N and zero-NPK plots were very
low as 20-26 % and 15-18 %, respectively.

The DM vyield of first harvest was higher in the plots of N 80 kg ha!, regardless of P05 and
K20 levels, and those in zero-N and zero-NPK plots were very low (P < 0.05). The regrowth yield was
not significantly affected by fertilizer levels. The CP content was increased with increasing N level, but
CHO-R contents (35-39 %) was not affected by fertilizer levels.

Winter survival, early spring growth, DM yield and CP content were significantly influenced by N
fertilizer at pasture establishment, regardless of P20s and K20 application. In this experiment, the
compensation effect for spring yield was observed with more N application than usual in next early
spring when deficient amount of fertilizer (especially N) was applicated at pasture establishment. Also
the optimum application levels of N, P2O5 and K20 fertilizer could be recommended as 80, 200 and
70 kg ha'! in new establishing pasture, respectively.

& E 383 (Livestock Experiment Station, RDA, Suwon 440 - 350, Korea)
* il i 174 A B 85 (Honam Crop Experiment Station, RDA, Iri 570-080, Korea)
N9 AU B E AR (Coll. of Agriculture, Seoul Nat'l Univ., Suwon 440 -744, Korea)
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22yetoll 4 BE e BEE Age] FAY A2
T el A, zEln EE & AYolA =4
FA7 Hn Qen, ML oo A& Al
9 I 5 EEHEEA deby g d%E ded

B3 ¥7He dF 52 FlAReY % FAxE
ol Fxo KEBEA9 ¢4 ol ¥ LEKT A
A7) (8 5, 1987), 2L MHuEEel R &L
fEEol 4] BARL Yol (Jung ¥ Kocher, 19
74), 9454 HAAY HIETEe BELRE WA
3 o|E B AEWS A HIA) 7)ok (Wang, 1953;
Smith, 1964, 1975; #& %, 1989).

=g 3EFRIEk e A4} Zelst @ ¥
A7} Zed, o % EMEfely v HMMET 2l
o v (Adams Y Twersky, 1960), Ex2] 452 #
L0 FREEA ofa 2 d3-3 WUgkchn #Hs
2 gieH (R %, 1989).

B A YL ANk FMEREMETLS 23
o] BT Aol BAR] 3EER Ko
ML o] B M e s o
olo} (B 5, 1989), A& BAksle ZAlolA 3EH
MAEK#E O] B2 W%} o] & B £FH o Kol
u]x) & od 3kS FeBsled BMENREE FEIDEE | of
3 EEER S Qax Bigskdch

0. #8 A BiE

B AYPe 1987 9% 39 HERARS HiR
B3l 4] orchardgrass (&K 2 %) & hawt 25kg 9
HiER oz Puel Hifsie] 19881 647tA ET
sholony, ABMES Eokel {LABRHIFMEL (Table 1)
A s gtekat fr1 8 2 FFold ey oAl

ol LEINKE = A=Ak

Table 1. Chemical soil properties of the

experimental field

Soil pH T-N OM Av Exc. cation
depth (1:5) PO, K Ca Mg Na

em wen Y e ppm - 100g ™+

Z2AA AL, A, 29 3EE MITKHEL
hatd A4 80, <lAb 200, ZHe| 70kge FREMICE
o2 o] (MIRNE, 1986) 7+ EMEF| = MMACE, 50
% MIRE, 50% HIPES Fo 25 1348z 3
¢ o} (Table 2).

A¥79 HAL Im* (L 5X6,0m)E 3y 34k
2oz wjxslgon, MEK ol B4 BiEs £

Table 2. Application levels of nitrogen(N),
phosphorous (P,0,) and potassium
(K,0) fertilizer at pasture establish-

ment
Treatment
No. (N-P,0,—-K,0)
kg ha™
1 N Zero 0-200-70
2 —50% 40-200-70
3 Standard ~ 80-200-70
4 +50% 120-200- 70
5 PO, Zero 80— 0 —70
6 —50% 80-100—70
7 +50% 80-300-70
'8 KO Zero 80-200— 0
9 —50% 80—-200—35
10 +50% 80-200- 105
11 N-P,O,  Zero 0-0-0
12 —K,0 —50% 40-100—-35
13 +50% 120-300- 105

ABREE BERYBPES FELPEZ iro] ¥
e A4 70, 914k 100, 28] 60kg S, HIEEE
ALeat 50% WACsked A4 105, <14k 100, Ze
60kgS M slaa, 13 «l&%E BIEE 59 18y
S REE $k3] A4 T0kgd}t ZHe) 60kg S KeAldly

x ol MK AERE TR, IFRRKL
) HEAHS R 35 2Aekgled, #%
ZAA % 600cm* (20X 30cm) W o] WHES
204 Adxlsle] 1 ok kiR SRERE
HMZthel 39 289 A 3] WY T
5 W BOEKES SEEEE 27
stod vpepdiglon, HrRIRAKLHE

B rlo ob o -
Br P
Nl

>
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Winter survival,

B2 Anthrone#: (KIUESS, 1976) 0.2 2.8€7] 0
~6em Ffiz 2] TSC (total water soluble carbohyd-
rate) $+ekS = A sl9l v HIEABESEL AOACH:
(1980) 2. 2. 7#7 8kl of.

1987~'88W %o AA ALH REL Anspkd H
PR RIERRS =25 FlfEe) w8 0~2TH
= Egton], 129, 14, 292 BM7E 2o vlm
2 WEEWI 714209t

I &8 % EE

. ERRE RRAEACER) HE o MER

2R ZAQA 3HEE KIPK#E o2 2z LK
WEES wlma] 2 (Table 3), ¥k#el Y580 4
o] YFBol vjal tha gokon} MHAM w2
¢ Agen AaTAu T} 384 FAuFE A
o7 veln) AT MARS ks g oo

HMAKS Hiddoz un A u] ol A=
g gol BAglel Aale 80% ol golsiont 3
i—‘?—/‘]ﬂl:r"(o 200-70kg) = 76% 2 thi
FA R (0-0-0) & 64% 2 #%EL 742
shotet (p< 0. 05).

olZ{ gt A ¥ MIHEM T k5d 8
2% 71E & Yoke @A (Wang, 1953; Adams %)
Twersky, 1960; Smith, 1964, 1975; & %, 1989) ¢}
A Aspelry, zAetA] HEES MAL(E 3] A4y
B)E BMARS {147
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Table 3. Effect of application levels of NPK
fertilizer at pasture establishment on

winter survival of grasses

Winter survival**

N-P,0,- K,0
Stand Tiller Ave,
kg ha@?  -oees Yo -~mmeeee
N 0-200—- 70 80 72 76
40-200- 70 83 79 81
80-200— 70* 90 85 88
120—-200~ 70 95 85 90
PO, 80- 0-70 93 8 90
80-100— 70 93 93 93
80-300~ 70 92 85 89
KO 80-200- 0 8 76 79
80—200— 35 92 86 89
______ 80— 200~ 105 98 88 93
N-P,O, 0-0- 0 78 50 64
-K.0 40-100—- 35 94 85 90
120-300- 105 91 85 88
LSD, 0.05 8.8 5.0 6.3

*Standard, **Investigated on March 28, 1988

AR e 7ha] T4 u] 7 (80~ 200—0kg) 9] 79%¢ll ¥]
 Fo)Hog Eol(p<0.05), Exo XKL AL
of Ze)e] HIEe Foldrhe HE (Adams o T-
wersky, 1960)9} 728 73S wglon], B 2j3d]
A R QlAbe g Ao kx| ket

o 7] A AT w| T MARS 394 Haju]F ZAGA 384 AulFFEH BLRe] B
of uld fFrejHog Eolow], =F A A|v|F 9 FE Asiudd (Fig 1) A4, Ze] o 3EFEM =
100 100 100 100
° ° : : : : e : ° .
so}b . A 8o} 80} 80 f
®
6ol cob (=032 60} Y=80.16+2.09x 60
Y=76.47+1. 45x —0.092x* o Y=65.67+26.92x
gof 002X aof Wl (=0.67 ot —6,92x*
(r"’=0. 68") (r‘=0. 721:)
20} 20 20} 20}
L. L 3 ] 0 1 1 ) ok 1 1 1 1 0 A -l ol 1
0 40 80 120 0100 200 300 0 3 70 105 T00 41005 820070 20308 105
N P,0s K,O N-P,0,-K,0

Application levels of
Fig.1. Relationships between application leveis of NPK

winter survival of grasses

fertilizer, kg ha™

fertilizer at pasture establishment and
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Rl Eol ol FE7A FopFE BA
A g ARDAS v
A7t e Aoz delyteh

ERRS MEAEKER] Ol
L8

22 244 3EH RIlkEES ol & &
Fol Whd B4 Sxo ® g mEUKE o 1k %

£

WS vlas) vl Table 494 Zch

v}, 9lAbel &

B HES AF

FHAL

RFE WAL (T0kg/ha) ) 1} 3H4] 4 HH Mk
s -‘i‘."d, # e A LA gFo] B ol ]l B

o4 T0om Wiel 2 AHE FaiH v,
mhxw o tha A zeld

w7 77t 59eme} 5lemd] ko g AR

sk,
b ek HEEE A EA S

olAkel kol A 50% Wz Fokow

7]
=

i or‘}‘-

O

xl £ 40 kg

, A4 3% A

b

gL

# 4 40kglén

o4 tha

05). A4 40kgA|w]-Fo] Ha

A& /;]u]

s Agelaa,

&)

el
A
T

"L%k-?— zl/k ul 3

77t 0%9F 15%9) WK 4 H

AujFoll 4 b A aAl ]

of FolU4E MES 37

Ax g 384 FAu T Mg
2 747k 3,129kg 7 2,623kg o 2 7k wtekel (p<O.

2 PEHENRE

F3el

84. 2% (40 — 200 — 70kg) 2} 92. 7% (40— 100 — 35kg)3}
on] B A &4 " 120kg Tl A o] HKHRE

A =2 ergket.

olZ XA ESIE (105kg/ha)e) A E I M

T ®E
W

%ﬂﬁl

sl

5 A zA

3
. 047W FFE LI A A5

Mol o) Wlgato] BE, HHR,
ol hal 2 EAER o) 4
ﬂhWW1“1&“9%

1

Aa 40kgFolHe cha

Faul ol 4 7hat

Table 4, Effect of application levels of NPK fertilizer at pasture establishment on height, heading

and dry matter yield of spring grasses

At the first harvest™®*

Application amount of early spring N fertilizer

N-P,0,-K,0 70kg ha™! 105kg ha™
] ) Dry matter . . Dry matter
Height Heading Height Heading
Yield Index Yield Index
kg ha™ om Yo kg ha™! Yo cm Y kg ha™ %
N 0—-200—- 70 59 20 3129 72.1 67 26 3553 68.6
40-200—~ 70 65 26 3654 84.2 76 36 4735 91.4
80—200— 70* 69 54 4339 100. 0 79 68 5183 100.0
120-200—- 70 74 66 4681 107.9 82 72 5578 107.6
PO, 8- 0 - 70 71 42 4701 1083 79 56 5123 98.8
80-100~ 70 75 59 4557 105.0 79 68 5096 98.3
80—300~ 70 77 63 4343 111.6 84 74 5623 108.5
KO 80-200- 0 70 50 4121 9.0 78 57 4964  95.8
80—-200- 35 68 51 4351 100. 3 79 61 5110 98.6
80— 200 - 105 73 68 4428 102. 1 87 82 5450 105. 2
N-P,0, 0-0- o 51 15 2623 605 60 18 3584  69.1
-K.0 40-100- 35 68 43 4025 92.7 79 54 4545 87.7
120 —300— 105 72 62 4661 107. 4 83 74 5459 105.3
L.SD, 0.05 768 492

* Standard, ** Investigated on May 17, 1988
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GO0 GOOO 6000, 6000
" N 4000}
2 4(\()(1L 40004 4000,
'y
-3
g Y 334661 23,92 (r!=0.23") (et =0.21) sol, Y1804 130,23
ook 0. 76x* 2000 2000 [ —22.46%
=" (r'=0.73"" (r1=0.78%%)
a
1 e A A
0 A i A A 0 A ' A A 0 - 3 1 1 - =
0 40 30 120 0 100 200 300 0 35 70 105 0-0~0 40-100-35 80-200-70 L0300+
N P,0; K,O N-P,0,- K0

Application levels of fertilizer, kg ha™

1

Fig.2. Relationships between application levels of NPK fertilizer at pasture establishment and the

first dry matter(DM) yield of grasses

Bal MR WS Bxo wHld HEE
10em A5 A3 &’ﬁn{“x—‘ 10% A% Fokow, It
WE oha e e vieht AaAuigFe] o
LA & ‘41 zol AFLS HAST A
WE oA g o 5+ A

£ A1y OIM 2z Y KBS 4R KiE
fEerFol 4 oFgstglon], Z2AwA] ALK 8
Haulg)o] L;&ML—% Hfole ol B3 F3¢ 4
o] EAEROlE BFeta S RS AR
pholl wja] F-eHM o R wrel(p<0.05) MMERF M
fre] 2842 o}F Eokm & Aojrh, ® £z
R e 3EEREH ’éiﬂ dukg st 2
Al ok w <labd el gk A glgleh

w3 GEKER wIEE Hlﬂli atx BHE A

ol o] 2 A4wg g oha fol Fo24 o
LAE RS 24 F 4 dded, FitiEe g
AR o) 4,339%kg (100%)-% 715 w) Shpke
o} A4 40kg T+ 4,735kg(109. 1%, 40-200—70kg)
2} 4,545kg (104.7%. 40-100-35kg)o.2 ME-&
wolz|z) 9kgrony, a4 Ti|u)F (3, 553ke, 81.9%)
9} 384 FAIn|(3,584ke, 82.6%) ol E fEHEE
il g o) 80% ol 4§ Ho hER A 3%

° A
A5 ¢ 4

of 7 mAJTHA] 3EHE mAKEER 1A LK

el iﬁﬁﬁﬁ/ﬁﬂ?% AR ( Fig 2) AL AlelaE
< HRBEGEE

'T'J:"” uh-2 FRARA

o

3. EREF MEAEKERI BANEe £EH M Kit

2A 244 3EH HitkEEel BE 1x I HF
b e A E S KEg slas o (Table 5), 7
13 e minkEE 2 FA4de 2ele

Table 5, Effect of application levels of NPK
fertilizer at pasture establishment on

height and regrowth yield of grasses

At the second harvest**

N-P,0,-K,0 Dry matter
Height

Yield Index

kg ha™! em kg ha' %
N 0-200- 70 57 2064 90.5
40-200- 70 59 2151 9.3
80—200— 70* 61 2281 100.0
120-200- 70 62 2336 102.4
PO, 80-0- 70 61 2201 9.5
80-100— 70 64 2311 101.3
80-300—- 70 63 2278 99.9
KO0 80-200~ 0 64 2412 105.7
80-200~ 35 61 2451 107.5
80~ 200— 105 64 2480 108.7
N-P,O, 0-0- 0 54 2079 90.7
-K,0 40-100—- 35 60 2218 97.2
120 - 300~ 105 63 2344 102.8

L.SD, 0.05 393
*Standard, **Investigated on June 15, 1988
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Aot HA 2 oA u|FolA B Mol
A4 9 384 FANITFE i TRaQch of7]
A Az W 384 FAUTY $%E 25 EEE
Eol 90% ol4or zAriAlel bkt BAK
B £ES Yool BlAE dBe e ez o
Ehater.

4. BB FERRKER BuEe| FrMK{tY A
BEARER

2A 244 3BHE MKk g Fx 25
71% Rk sy (TSOERA 14 484 HE
PE&SES vas) ¥ (Table 6), TSCEa A
BlFEHE FoRtgle] 35~39%9 ¥ FAE B
of 38T TSCHFoz WL ddbe Aoz v
Ebitet.

HEAHSES Jlz 12% ez A4
Tol Eobd 4% F7hee, A4 120kgFollA 13.6

Table 6. Effect of application levels of NPK
fertilizer at pasture establishment on
contents of total water soluble car-
bohydrate(TSC) in stubble and crude

protein of grasses

N~ P,0,~K,0 Tscre O
protein

kg ha? - R
N 0-200- 70 3.7 1Ll
40-200- 70 386 1.6
80-200- 70* 367  12.0
120-200- 70 37.3  13.6

PO, 80-0-7 %1 122
80-100~ 70  36.6 123
80-300- 70 361 1.2

Ko 80-200~ 0 351 1.8
80-200~ 35 353 123
80-200-105  39.1  12.4

N-P,O, 0-0- 0 380 1.0
~K.0  40-100- 35 3.7 15
120-300-105 388 128
LSD, 0.05 NS 2.1

* Standard, ** Sampling date; Dec, 4, 1987
*** Harvested on May 17, 1988

% (120 - 200 70kg) 2} 12. 8% (120— 300~ 105kg ) &
7 wkem, A4 W 384 FAFME 7
2+ 11.1%9} 11.0%2 73 $eke} (p<0. 05).

ol ol A} Arsi ¥ ulelilo] Bz MWK, o8& %
E£FS KR 3 HEAHESE 5 2424349
MEREK Bl o8l Z <33g won), BMAL Aol
2o o ko] AR AEME AL Fgfo] ot
(% 2. 1989).
= 2AYA] EBHIE (58] Aavig)e olE L F
9 384 Fu|A)Bolr ETstn 439 58
o] ZAu|EA)EY FoAL Eokor] ulel =
Al FER KRS ShAl R51E Aol o]E
A A A 468 HfE T 4 E R A
F& 2AEAE 92E 5 Aok A=
2 Al el A A4v| g HRALERS Egort
Moz ojalst Zte]e] HEIRLER-S Wt o
vt FelviebollA HABERE S 2 A]go] 4
5 KEHT o ekl o 4] HEiRKEs ¢
< Hitsl g 2t e o) Az HIERRKES
PEHEMAE B (BIRIE, 1986)Q) hatd A4 80, <lAk
200, 72| 70kge| wlghAl g Aojch

ok ro

or ot of X @y

V@

B Alde EERhs 3ER mIEK R (EERR
ol 3ER ERILE 5 13x2)e] Fxol Y%,
ol & & A& 43 Fol ulHe F e Kl
A KR HEABS HEHRENA 19873 99 3
9 orchardgrass-& BFdle) 19881 6¥ 7= &EfT
agict.

229 BARS il ERER (80— 200~ T0ke/
ha) of4be] A4 AulFollx] 90% Welz Eofow,
Aa W 384 FARFoAE 22t 76% 9t 64%
2 oo, Fxo Aol Ade} AelAlug o
gof zith o] B AFHE EMERE ofale] A 44
] ol 4] o Zate] 4] RS 50~70% %
ow], AL w9 384 FAu|tE 72} 20~26%9}
15~18% 2 A2 b odggich

1R EHlEe 24 9 3349 AujgFo] ¥
b 4B Frhalgleon (p<0.05), B4 Y 384
F-Au) ol A ERHEIEE MRS 60~70%2 ot
3, ol ¥AH A4 S0% HEEAAE lEel B
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AEA7}F A=A 2k KkBAXE AL F
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< BHEREES] 90% °l4-g X Foioh MEAH

BE A& eFe] 2245 Frhsld o (o<
0.05), 2FE7]5 FriRK{e RS MK LS
zhelglo] 35~39%3 Etch

£ AHY Az A ERER 3ER RiEe %
29 BERE LI} o] & HEHHA 2A &
Balglon], aF A28 el A R, 2
A $5% BEE (53] d4vg)e ol 2 5

T3 BERHECZ =g ¥ife] o], By

AR B IR A B2 BERERIAE R hatd A 4 80,
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