#4835, Korean Grassl. Sci.) 15(2): 93 ~ 100, 1995

Orchardgrass2} HFHO| (Digitaria sanguinalis [L.] Scop.)
RAEEMON UM BFR, B8 L MERAOl EE
3 ZYWEO| 0|X|= HE
&84

A Study on the Effects of N, P,Os and K.O Application on

the Vegetation and Dry Matter Yield in the Mixed Sward of

Orchardgrass and Crabgrass (Digitaria sanguinalis (L.] Scop.)
Chang Ju Kim

Summary

This experiment was carried out to investigate how to effect the application of nitrogen, phosphate and

potassium on the vegetation and dry matter yield in the mixed sward of orchardgrass and crabgrass (Digitaria

sanguinalis [L.] Scop.). The experimental sward was consisted of eight plots of non-application, P, K, PK, N,
NK, NP and NPK. These plots were sown with seeds mixture of orchardgrass 17.5 kg/ha and crabgrass 17.5 kg/

ha on 22 April 1975 in the forage experimental field of Kangwon National University, Chunchon, Korea, and

were cut four times from 6 July to 18 November 1975. The results obtained were summarized as follows:

1.

In orchardgrass density measured after summering, the plot of nitrogen applied without phosphate marked only
31.0% of the plot of nitrogen applied with phosphate while in crabgrass density measured at that time the plot
of nitrogen applied without phosphate marked as high as 112.5% of the plot of nitrogen applied with
phosphate.

. Application of phosphate and potassium improved wintering record of orchardgrass. In orchardgrass density

measured after wintering, the plot of nitrogen applied without phosphate marked only 9.7% of the plot of
nitrogen applied with phosphate, and the plot of NP applied without K marked 63.6% of the plot of NP
applied with K.

. In surface coverage of orchardgrass, in midsummer any plot applied with nitrogen regardless of accompanying

with or not with phosphate was 0%, but in autumn the plot of nitrogen applied with phosphate was 56~58%
and the plot of nitrogen applied without phosphate was 5%. While after wintering the plot of nitrogen applied
with phosphate was 28~37% though the plot of nitrogen applied without phosphate was only 0.3~0.6%; the

application of phosphate improved summering and wintering record of orchardgrass.

. Application of phosphate demonstrated remarkable effect on increasing dry matter yield in orchardgrass. In year

total yield of orchardgrass, the plot of nitrogen applied without phosphate marked as low as 11.3% of the plot
of nitrogen applied with phosphate, but in crabgrass the plot of nitrogen applied without phosphate was almost
equal to the plot of nitrogen applied with phosphate showing 97.5% of this plot.

. Application of potassium was not effective on increasing dry matter yield of orchardgrass but its application

was effective on increasing dry matter yield of crabgrass. In dry matter yield of orchardgrass significant
difference was not found between NP plot and NPK plot, but in dry matter yield of crabgrass NPK plot
recorded significantly higher yield compared with NP plot (p<0.05).
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6. In botanical composition of the plot of nitrogen applied with phosphate, crabgrass recorded 46.5~50.5% in
early summer (July) but in midsummer (August) it dominated the plot recording 85.6~91.2%.

7. In botanical composition based on the year total yield, in the plot of nitrogen applied with phosphate
orchardgrass marked 21.7~26.2% and crabgrass recorded 73.8~78.3%, but in the plot of nitrogen applied
without phosphate orchardgrass marked only 3.5% being overwhelmingly dominated by crabgrass which
recorded 96.5%.

8. Application of nitrogen not accompanied with phosphate strengthened competitive power of the crabgrass

unilaterally, making orchardgrass be oppressed fatally by the crabgrass.
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Table 1. Soil analysis of the experimental field

Organic matter Available P,Os Exchangeable cation (m.e./100g) CEC
pH (%) (ppm) K,O Ca0 MgO (m.e./100g)
5.4 0.8 24 0.08 0.2 0.1 4.5
B plote] JEAREEHE= Table 29 o] 3ty =u 48 2280 EESIA Y. s1mARE 7H 68,
BERE BRE B SR, EE e e A F2MANE 84 2000, $B3EAHGE 107 4B,
i sk o). B plote ] A7) 8m’2m X dm)E &} FAMAH = 115 18H o EHists
A3 4RIEe] Ao R mEsSHITH RS or A Bl A @AY A BAAEHS 9gn 2
chardgrass 17.5 kg/ha, vle8 o] 17.5 kg/haz 3}o] 1975 =3

— 94__



Table 2. Experimental treatments

Treatment
Fertilizer application
mark
Non Non application

P P;O5 180kg/ha

K K,0 180kg/ha
PK PyOs 180kg/ha + K,O 180kg/ha
N N 220kgha
NK N 220kg/a+ K,O 180kg/ha
NP N 220kg/ha+ P,Os 180kgha
NPK N 220kgha+ P,O; 180kgha+ K,O 180kg/ha
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Table 3. Number of established plants and density
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Number of established

Density (Tiller No./dm?)

plants (No./dm?)

After summering

After wintering

(24 May) 3rd cut (4 Oct) 4th cut (18 Nov.) (12 Apr)
o c 0 c 0 c 0 C

Non 130.8 106.5 1235 85.0 143.0 13

P 170.8 129.3 1310 80.3 1345 20

K 167.3 109.8 1470 923 139.8 18

PK 189.3 1150 1155 78.8 140.5 16.5

N 170.5 129.5 370 206.3 485 Extinct 60 Extinct
NK 151.5 140.3 325 186.8 430 12.5

NP 168.0 124.3 1230 169.0 176.5 743
NPK 158.3 119.5 1013 180.5 169.3 116.8

* Orchardgrass  ** Carbgrass.
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Table 4. Plant height and surface coverage

Ist cut 2nd cut 3rd cut 4th cut After wintering
(6 July) (20 Aug.) 4 Oct) (18 Nov.) (12 Apr.)
o ¢*FE* 0 C E O C E O C E O C E

Non 49 44 - 45 66 - 31 42 - 32 - 13 -
P 60 53 - 53 72 - 35 48 - 37 - 15 -
E K 55 a6 - 46 68 ~ 3l 46 — 36 - 14 -
-?:" PK 62 51 - 54 75 - 40 53 - 38 F - 18 0§ -
€ N 191 176 - 217 421 - 240 605 - 16 & - 30 & -
& NK 209 182 - 239 42 - 274 612 - 8 - 42 -

NP 268 227 -~ 269 470 - 348 545 — 131 - 54 -

NPK 289 264 - 286 533 - 367 573 — 138 - 59 -

Non 5 10 8 10 20 70 5 10 8 2 98 0l 99.9
S P 6 10 8 10 2 6 6 9 8 4 9 0l 99.9
» K 5 10 8 10 2 7 6 9 8 3 97 ol 99.9
§ K6 10 8 12 23 6 8 10 & 4 g 9% 02 3 98
o N 20 7 10 0 9 3 0 9% 4 5 E 95 03 [E 97
§ NK 20 70 10 0 9 3 0 9 4 5 95 06 99.4
“ NP 45 45 10 0 100 0 18 8 2 56 4 28 72

NPK 40 50 10 O 100 0 18 8 2 58 02 37 63
* Orchardgrass  ** Crabgrass *** Earth
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Table 5. Dry matter yield and botanical composition

< BREHENE 2 NPE) 2o FE6)(P<0.05)2
2 W2 28 el mmBERAY #3R7 A A
o7 gt}

Ist cut 2nd cut 3rd cut 4th cut
(6 July) (20 Aug.) 4 Oct) (18 Nov.) Year total

o* (G (6] C O C 0 C (6] C
Non 2.83¢ 2.23¢ 0.40° 2.40¢¢ 1.83¢ 10.83¢ 0.07° 0 5.13° 1546
E P 3.65¢ 3.38¢ 0.35¢ 3.23¢ 2.08° 10.15° 0.15¢ 0 6.23¢ 16.76"
K K 3.58¢ 3.43¢ 0.28¢ 3.95¢ 1.21¢ .11 0.09° 0 5.16° 18.49°
E PK 3.75¢ 3.73 0.58° 4.98° 1.36° 10.71¢ 0.18° 0 5.87¢ 19.42¢
g N 9.45°  84.50° 8.10°  327.75° 3015 209.000 1.93¢ 0 2249 62125
g NK 10.15¢  8525" 10.25¢ 367.00° 3.04° 234.25% L.6t° 0 25.05" 686.50®
E NP 80.25°  69.75°  60.73* 361.50° 57.14* 173.00°  16.60° 0 214.72%  604.25°
NPK 94.75*  96.50°  42.30° 439.50° 4633 20150  21.51° 0 204.89*  737.50°

Non 55.9 4.1 14.3 85.7 14.5 85.5 100 0 249 75.1

5\3 P 519 48.1 9.8 90.2 17.0 83.0 100 0 27.1 729

é K 511 48.9 6.6 934 9.8 90.2 100 0 21.8 782

g PK 50.1 49.9 10.4 89.6 11.3 88.7 100 0 23.2 76.8

S N 10.1 89.9 24 97.6 1.4 98.6 100 0 35 96.5

g NK 10.6 89.4 2.7 97.3 1.3 98.7 100 0 35 96.5

g NP 53.5 46.5 14.4 85.6 24.8 75.2 100 0 26.2 738

NPK 49.5 50.5 8.8 91.2 18.7 81.3 100 0 21.7 78.3

* Orchardgrass  ** Crabgrass.

Data followed by the same letter in vertical sequence are not significantly different at the 5% level.
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