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Studies on the Grassland Management in Late-Autumn and Early-Spring

V. Effect of application levels of NPK fertilizer in late-autumn
on winter survival, early spring growth and yield of grasses

Sung Seo, Young Choon Han and Moon Soo Park*

Summary

A field experiment was carried out to determine the effects of 11 different application levels of nitrogen
(N), phosphorous (P;0s) and potassium(K,0Q) fertilizer in late-autumn on the winter survival, early spring
growth and dry matter(DM) yield, carbohydrate reserves (CHO-R) in stubble of grasses, and botanical composi-
tion in orchardgrass dominated existing pasture in Suwon from October, 1987 to May, 1988.

Winter survival of grasses was high (ca. 90%) in all N-fertilized plots, regardless of P2O0s and K, O applica-
tion, and those in zero-N and zero-NPK plots were low as 86.5% and 81.4%, respectively. Early spring growth
was vigorous in N-fertilized plots. Heading rate at the first harvest was 80-86% in all N plots, regardless of
P,O5 and K, O, while those in zero-N and zero-NPK plots were very low as 61% and 56%, respectively.

The DM yield of first harvest was higher in the plots of N 35 kg(Site B) and N 70kg ha™ (Site A),
regardless of P,Og and K, O level, and those in zero-N and zero-NPK plots were very low (p < 0.05). But no
significant difference of yield was observed between N 75 kg and N 105 kg. CHO-R in stubble and legumes
were high in zero-N and zero-NPK plots, and low relationship was found between winter survival and CHO-R
of grasses.

Winter survival, early spring growth and DM yield were significantly influenced by N fertilizer. In this
experiment, the optimum application level of N in late-autumn could be recommended in 35-70 kg ha'l,

and no beneficial effects were observed by P, Og and K; O fertilizer.
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Table 1.

Application levels of nitrogen(N),
phosphorous (P,0;) and potassium
(K,0) fertilizer in late-autumn
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No. Treatment
(N—P,0,—K,0)
kg ha™!

1 Zero 0— 0- 0
2N Zero 0-100-120
3 —50% 35-100-120
4 Standard 70-100—120
5 +50% 105-100-120
6 PO, Zero  70- 0-120
7 —50% 70- 50-120
8 +50% 70 -150—120
9 KO  Zero 70-100- 0
10 —50% 70—100— 60
11 +50% 70—100—-180
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Table 2. Chemical soil properties of the expe-
rimental field.

Soil p.H N OM . Exc. cation CEC
depth  (1:5) PO, K Ca Mg Na

an e Y e ppm oo g 10T e
0-10 559 0.08 217 145 023 494 LM G20 1653

Average of Site A and B

Table 3. Air temperature and rainfall during
experimental period at Suwon,

Mean temp. Mini. temp. Rainfall
Month 1987 1974 1987 1974 1987 1974
' —'88  —87 —'88 87T —'88 —'87
--------- C e e T e e g e
Nov. 69 56 20 03 8.5 477
Dec. 0.3 —-L5 —42 —63 14 20.6
Jan.  -2.3 -386 —69 -85 87 4.8
Feb. —-18 —-19 —-66 —69 17 3.7
Mar. 3.7 34 —15 —18 30.7 44.9
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Table 4. Effect of application levels of NPK
fertilizer in late-autumn on winter
survival of grasses.

Winter survival®

N-P,0,-K,0
Site A Site B Ave.
kg ha ' e Yo -----me-

Zero 0- 0- 0 82.7 80.0 81.4
SN 0-100-120 867 86.3 86.5

35-100—-120 91.3 83.0 89.7
70-100~120 92.7 89.3 910
105-100~120 93.0 91.7 92.4
P00, 70— 0-120 927 88.3 90.5
70— 50—-120 95.0 90.3 92.7
70-150~-120 91.0  89.7 90.4
TK,O  70-100- 0 927 89.3 910
70-100~ 60 91.3 88.7 90.0
70~-100—180 91.7 88.0 89.9
LSD, 0.05 9.2 NS 7.9
* Investigated on March 25, 1948,

At g wA ddaA Tl A dAhgT
off skAlgte]l 90% Wl ot et AT A a]
86.5% % rtla slorow, 384 F4luas 814
Do BHAL b dhoeh(P<0.05).

ole{gt Ayk= TH-2F RMMEM: T4 okogr B
%4 sl = ok i (Wang, 1953 ; Adams
% Twersky, 1960) o} 750 7Zafo @ BURH] W
9

Bl (5] Al ) & BAHS a7

PN
™ ]

2 Ao Yrtdu

A 714 AeN-Al T AR 384 4y
Foll v shd Eaoh freldal Aol R
v, EZE A4 |70 BAEE Ql4bolh el
S0 RRlK#izb 4akgle] 90% LHRIE— ob
ZAL olabelvt el 2 ol alvks Hi (Wa-
ng, 1953; Adams % Twersky, 1960)9}1' o}l 7@
& e, olv & Az BofT Pet K
ghufol Zb2h 145ppm 3t 0, 23me & -5 AL of
LB S B Rl LA R e R

2. MAEAKAER] 0|2 2 HES 4£EN KE

HEA 384 Ao wpi o M M9
U IS E TS B 2 /1 d T e
Table 59} 7+el.

[ S G e [ R e
o] kA gle] 70em WHeol 2 Hifio] okvslgo A
4 3 384 AT bScm9] Fapo g g0
ekl ol vl wE) mEhola] YL %) 4 0] o]
A Ba gl wbAglo] 80~86% oML o) 4
of Hiflistg ot d4& 9l 384 Yaju T Aot
61%2}F 56 % 2] L4 W50 Auks] vlelsic)

1 2} qrplic o F4pxl o] zhAlgle] | 34 4]H]
Tol 4 gt on] M w394 Yx]u] ol 4}
SFrh(P<0.05). HAAuT-9 s v AzA

o] 79 hatt A T0kg 4] 8] Frol 4 =0 ’r wkg- 71
4 olgd ok Bah42] 7-9ofl iz %4 35kgaf
70kg <] v| T-2L Fefkabo]i= glglow], =3} A Bt

ol " 105kg el 4] AR a4 ST

o8k

okrol
LG A

Pabal elo] AL kAl gl

kg «} #]-1-el] 4] hat} 3,500~4, 070kg.© &
Z;!/fi 35kg T+ 3, 160kg© Yk
384 A AluTellal i A2y

- R DI-
wo] 3 1,
2,802kg 2} 2, 532kg. 0. i

HoAlglell 4] H o] el dhie
B ol 4 of o)

1985), 384 vli&%

94 9
i B0 7}101 75_4| o v}

olal O
[RAN

o (Smith, 1975; &

X e | Y,
gtar qlabxh bzl of gk Aol glodvk o3r4q Y
% A A K HES- hat} 35kg (B A 4) ~70ke
(AAFa)olgl om, FAe] A alakal #

2l il o

R

od o =
ER)

A~

w4 o] o

.

O
ENE

shabel,



Table 5. Effect of application levels of NPK fertilizer in late-autumn on height, heading and dry

matter yield of spring grasses,

At the first harvest*

N-P,0,-K,0 ] Dry matter yield
Height Heading
Site A Site B Ave. Index
kg ha™! cm Yo~ eeemeeeeeees kg ha™' -----oooeeeeees %
Zero  0-0-0 65 56 2,424 2,640 2,532 662
N 0-100-120 65 61 2,983 2,620 2,802 73.3
35-100-120 69 80 3,220 3, 100 3, 160 82.7
70 —100-120 69 85 4,169 3,475 3, 822 100.0
105-100-120 [ 86 . 3,989 .35 3780 989
P,0; 70— 0-120 70 85 4,211 3,383 3,797 99. 3
70~ 50-120 70 83 3, 806 3,188 3,497 91.5
70-100-120 no 86 3913 3669 3791 9.2
K,O 70—-100— 0 70 84 3,642 3,442 3,542 92.7
70-100— 60 72 85 4,301 3,687 3,994 104.5
70 -100-180 72 83 4,184 3,963 4,074 106.6
LSD, 0.05 584 691 416
* Investigated on May 18, 1988.
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T § C*
N-P,0,-K,0 .
Site A Site B Ave.
kg ha™'t  -----eeeeeees Ofp ----emmmmmmne
Zero 0- 0- 0 291 32.2 30.7
N 0-100-120 28.9 3L8  30.4
35-100—120 28.9 27.4 28.2
70-100-120 26.0 25.3 25.7
105-100-120 24,0 26.2 25.1
PO, 70— 0-120 29.1 28.2 28.7
70— 50-120 29.0 27.2 28.1
70-150-120 27.2 26.1 26.7
KO 70-100- 0 29.2 26.9 281
70-100— 60 27.4 25.2 26.3
70-100—-180 27.7 26.8 27.3
LSD, 0.05 4.3 3.4 3.9

* Sampling date . Dec. 3, 1987.
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Table 7. & frect of application levels of NPK
fertilizer in late-autumn on botani-
cal composition in pasture.

At the first harvest*
N-P,0,-K,0 ;
Grasses Legumes Weeds
kg ha™t e I
Zero 0- 0-0 63 34 3

""" N o0-100-120 61 35 4
35-100-120 75 21 4
70—100-120 72 23 5
105 - 100120 68 26 6

PO, 70— 0-120 76 19 5
70~ 50-120 76 21 3
70—-150-120 65 R B 10}_

K,O 70-100- 0 72 18 10
70—-100- 60 70 20 10
70-100-180 71 22 7

* Investigated on May 18, 1988.
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