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Effects of Application of Nightsoil Sludge Compost on Dry Matter Yields and
Nutritive Value of Orchardgrass(Dactylis glomerata L.)
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ABSTRACT

This experiment was carried out to investigate the effects of application levels of
nightsoil sludge compost(NSC) in 3 and 4 cuttings per annum on the dry matter yields
and nutritive value of orchardgrass(Dactviis glomerata L.). Annual nightsoil sludge
compost(NSC) were applied at levels of 0, 10, 20, 40 and 80 ton ha™', respectively.
Relative yields of each cut to annual dry matter yield were 29.9%, 46.% and 23.2% for
Ist cut, 2nd cut and 3rd cut in 3 cutting system, 23.7%, 29.3%, 34.0% and 13.0% for
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Ist cut, 2nd cut, 3rd cut and 4th cut in 4 cutting system, respectively. Significantly
higher dry matter yield of orchardgrass obtained were 8.11 ton 4a™ at level of 40 ton #a™
yr' in 3 cutting systems, ranges of 7.50~10.71 ton ha at level of 10~80 ton ha™ yr!
in 4 cutting sSystems than those of non application level of NSC, respectively(p<0.05).
The mean efficiency of dry matter production to application of NSC(kg DM/ton NSC)
were 46 and 102 kg in 3 and 4 cutting systems, respectively. Although th contents of
crude protein{fCP, %) of orchardgrass were significantly higher at the application levels
of 10~80 ton ka! yr'! by NSC than those of the application levels at the ( ton ke’ yr!
in 3 and 4 cutting systems(p<0.05), the contents of neutral detergent fiber(NDF, %)
and acid detergent fiber(ADF, %) were lower in NSC plots than those at the non-
application plots of NSC. The contents of total digestible nutrient(TDN, %) and
relative feed value(RFV) of orchardgrass were significantly increased with increase the
applicaton levels of NSC(p<0.05).

Key-words : Nightsoil Sludge Compost, Dry Matter Yield, Crude Protein, Neutral
Detergent Fiber, Acid Detergent Fiber
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2 92 uehe 4% A S WA $714 HV1Ee] daskel FAs 27}
53 glont YR AEEA Rohw F2 ojn shekErlel sleld Helsw g 4ol
tHEHAE, 1999). 1 FolAE &kl WAL A7H7Ie) vislsle] AlEH s Zylsla Q)
o, ole] MelE $igtd EuHely AXNE el del FRHT o F7h A™oss
shofdt oilbe] ulsln o,
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Ate] §71A AMogA o] 8 HAE Fojskn v Misselbrook 5, 1996).

Zeiv 20014578 2oy 9 £iXe AW oi3EAE wdel Fagde feluele e,
2y g FEi|9 FF Bfol oJgt Euiste] seAde HESHE Dlell AUR] gelA(SYE
73 A7, 1999), 24 W &R Afo] A&} B v|Xe Jie FHoE HEs}
o] Eokol] thigt A8 7|FS AR A7 A glol A at=HD Qs Aol

wheba] B AYollA= Orchardgrass W ZA|oll4] i =9l Bu &ejA|e] A&4FES
22l e wl, A2 vixe G ZASE, e F4sle] gzt A woll4
kAol =AFAYE HHslsd I EZo] i},

I. 218 gl vy

2 AR 35 A AXE T a Sk AgERe] exts agkk GudEA
oA AXFGE, diF W= Az 33068 49, 8¥ 7Y ¥ 10¥ 13¥9)e 43159 19, 7
4102, 9¥ 49 ¥ 109 1392 U2 £x €AY AETEE P 0, 10, 20, 40 2
80 €2 7lulz 39 30l A8=idct. ¥ eiAe] Y 489 F3< ¥ Table 1
3 7ot

Table 1. Chemical properties and concentrates of heavy metal of nightsoil sludge compost

OM| Na [TKN | As [ Cd | Hge [ Pb | C | Cu
(%) (mg/kg)

Compost| 67.6 | 06 | 7.0 | 26 | 27 | ND | 376 | 23.7 | 421.3

Item

Tr 2iA Suie) fU1E $E 67.6%0I10 T ¥ AL SFE %2 viaH 52 §%E
bR ARE, FFE §2 Tel9] 42.3mg/kg S AlSleha wlaH dol AAHoz {713
Hge] {ald 71T A 2HeiAl A%k

RAE717 F] 714271 Table 28 ek, 30 Fd 7123 A<eadat vizsl 2 of o 3
T71e0] 449 AlsfslnE At 2 73S Uebida 4 AR 3~5647 10€edle %A
Tk 6~9Yoll= B Zrag Uehliglen] 5] 9ol 30 BEE oF 160mAE ket

Table 2. Monthly meteorological data during the period of growth in 2000, and 1970~1999.

Year Mar. | Apr. | May | Jun. Jul. | Aug. | Sep. | Oct.
Temperature| 2000 7.9 | 13.0 | 19.5 2331 269 | 265 21.2 | 16.7
() 1970~1999| 6.5 | 13.2 | 18.5 22.2 1 2.7 26.3 ] 21.0 ] 15.0
Precipitation] 2000 274 | 27.2 | 53.2 | 133.4 | 259.8 | 219.8 | 281.3 | 25.3
(mm) 1970~1999| 50.7 | 78.0 | 75.2 | 128.6 | 233.5 | 192.0 | 122.8 | 48.1
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3 2 Al dolx] HETHE olf3lel Bk AgIIAE FHukisich. &, 7 A1
A7l ¥ Aleiol] whE A ge] Azgpeks FAT F, o] Folld < 500gE Hshod
60CollA 4841 Zdz=8 ¥ chejwid el ZHErs Fellan, Hafjsled okRdtakg Felr)
A BARI g2 Agsidch. duRAE-S AL0.A.C #H(1990)e-2, ADF$t NDF 3eke
Georing®} Van Soest®(1970)o] 9Jal EAsiict. =3 ADF9} NDF#=teg RE] TDN
(total digestible nutrients)®} RFV(relative feed value)¥ Nahm(1992)#} Linn® Martin
(1989) &2l AlxtAell osled chgat o] P&,

%, TDN = 83.9 - (0.79 X ADF%)
RFV = (DMD X DMI)/1.29
DMD(dry matter digestiblity) = 88.9 - (0.779 X ADF%)
DMI(dry matter intake) = 120/NDF%

B Ade] A3 SAS package program(version 6.12, 1998)ol] olsle] BA| EAs L,

94 #%-2 Duncan's multiple range test(6% &)l <Jsl3ich.
m 2 3
1. Bz S3%| EH| AI20| 2XIE J2tAQ| HEL OjXls Jst

$i gelAl Su] Algol izt 381k 43] 3 - ol &S AT Tekie] WE Fael vl
£ 9% ekl A 47} Table 3% folet.

of

2]

® 3% o7

Table 3. Effect of application levels of nightsoil sludge compost(NSC) on dry matter yields of
orchardgrass in 3 cutting system

NSC Dry Matter Yield (ton ha™)
(ha! yr'!) Ist Cut 2nd Cut 3rd Cut Total
0 ton 1.93° 2.64° 1.84% 6.41°
10 ton 1.86° 3.15® 2.07° 7.08%°
20 ton 2.61° 3.37" 1.66™ 7.64%
40 ton 2.47* 4.17° 1.47° 8.11°
80 ton 2.05° 3.78% 1.40° 7.23"
Mean 2.18 3.42 1.69 7.29
RY(%) 29.9 46.9 23.2 100.0
™“Mean in the same columns with different superscripts are significantly different
at p<0.05.

RY(%) : Relative yield of each cut to annual dry matter yield
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33] AT 1MEelXE A7 ke 20E ol En &£ElA] EHIE AlE3I0E 73l
2.61 82 7AEFES Yetdo] 1.93 & 7153 FALTE foHog Eokvh, 2¥zel4
= 40E(4.17 DM ton ha') o4l A &5FollA FoletAl T AESFHE UENgIch 32
dlAE 1082 =u] Al&H2.07 DM ton ha )7} ZAI£7(1.84 DM ton ha)Hch %o 7B
S Uetdgoy 20E o4 AfTFolME 2slE Y& AETHES vehich. Azt
Breke oAzt had 40 ol4re] EW] Al Ao 81188 vehle] FAET9 6.41E€ HEo
SoalAl FATHP0.05). A i Al7pE ZAEee 2R3 E Fo8 Yozl

Al

@ 43| ofFT

Table 4. Effect of application levels of nightsoil sludge compost(NSC) on dry matter yields of
orchardgrass in 4 cutting system

NSC Dry Matter Yield (ton ha™)
(ha” yr™) Ist Cut 2nd Cut 3rd Cut 4th Cut Total
0 ton 1.51° 1.41° 1.95° 0.83 5.68"
10 ton 1.78° 1.98° 2.47° 1.27° 7.50°
20 ton 2.10° 2.04° 2.52° 0.89% 7.55°
40 ton 1.70° 2.59° 3.13° 0.96° 8.39
80 ton 2.35° 3.67° 3.46° 1.23° 10.71°
Mean 1.89 2.4 2.71 1.04 7.97
RY(%) 23.7 29.3 34.0 13.0 100.0

Same as in Table 3.

43] 2T 1HENAE 7t ha F 0¥ 80E ool Ex FeiA Hu] A& Tl
7z 2,109 2.3589 AEFHE vehlol FAETY 1518 BEoh fefeiAl ¥ AETH
< Vehigich, FAIETONA 22 1,413 1,958 VERR 2328} 3w kalXE Eele] AlE
g20] =713t whel ZHz 1.98~3.67 ¥ 2.47~3.46828 Fol¥t HAgrRe FvHE v
HAAITHP0.05), 4 ZelldE A4 FE7k f2)3 Zel7t A8 A gkt

B odzk ABGeke B8] §63E Hrl EHH] A& £Fo] Zvigel uwel 7.50~
10.71802 o8 A8 2715 B, &l A7 AEFSS U221 A
WMx o8 dopxint
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2. B s2{X| EHIQ AIS0 E AHBYMES

X 2R gvjo] Algol uhE FEANAES vehd 22 Table 501dt.

Mz

Table 5. Efficiencies of dry matter production to application levels of nightsoil sludge compost
(NSC) in 3, and 4 cutting systems.

NSC(ha™ yr'h) 3 Cuts (kg DM/ton NSC) 4 Cuts (kg DM/ton NSC)
10 ton 67 182
20 ton 62 9
40 ton 43 68
80 ton 10 63
Mean 46 102

i e)x) Hulel A $F] ZAKel wlA 3315} 43] AT BF ABYLEEL
y]

670114 104g7kA], 1820114 63kg DM/ton7tA 2 AlGeiA Zaeigis, HF A3t d
33] el TFNA 46, 43) AIFFNA 103k DM/tong 71538t 43] oAl TollA FL =u]

7__1
o
)
9

Al §EIE P

3. B 23X EH|Q| A[20] o5 Al7|¥ %= J2iA0 XEHEE NDF ¥ ADFERN DlXl= ¥

22 slH]e] A|8o]| dAlHA7M exk= zEhse] zxhA  NDF 3 ADFEHeell o]
kS LR Aol Table 63 7olct.

Ae d%¢e
® 33 ojHT

33] o2 Tl HF zxhaA ke 2812(13.8%)03H 2(12. 7% )01 2(9.6%) T2 ot
A Ex £21A] =yl Alg FFo] F7Mtel wieh [Mx9] e F 08 Hul g 7F
& Aejsta 9.2~12.8% 2 FAIETY 7.6% Rr} FofelAl F7hslAcKp0.05). =g 2wl
o} 3HzNE HH] Al§ FFEol Fyidel webd =<baA 2 77 13.3~14.7%9
12.8~13.4% 2 A&7 12,99 11.9% 2t foiahAl ZrbstdAT <47t 80€2] =] A&
Sl E 4082 S| A4 FF B A9 2AY 2318 Fdshe BEE B
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Table 6. Contents of crude protein(CP, %), neutral detergent fiber(NDF, %) and acid detergent
fiber(ADF%) of orchardgrass by application levels of nightsoil sludge compost(NSC) in 3
cutting system.

NSC CP(%) NDF(%) ADF(%)

(he™ yr') [1st Cut|2nd Cut| 3rd Cut |1st Cut|2nd Cut| 3rd Cut |Ist Cut|2nd Cut| 3rd Cut

0 ton 7.6° | 12.9° | 1.9 61.2° | 60.5" | 47.1° 3H.9° | 35.6° | 271.0°
10 ton 9.2° | 13.3" | 12.8° | 61.0° | 60.2° | 46.9" | 34.3° | 3H.4* | 27.3°
20 ton 7.7° | 13.5° | 12.8° | 61.4° | 59.2° | 46.6™ | 35.3°| 33.6° | 25.4°
40 ton | 10.5° | 14.6* | 13.4° 57.0° | 58.1° | 47.4° 32.1° | 33.1° | 26.5*
80 ton | 12.8 | 4.7 | 12.4* | 55.4° | 58.5" | 44.8° 29.4° | 33.4° | 21.5°

Mean 9.6° | 13.8 | 12.7 59.2" | 59.3° | 46.6° 3.4 | U2 | 26.T

> Mean in the same columns with different superscripts are significantly different at p<0.05.

g ex= aekso] NDF9F ADF g8k 38122(46.6%)< 1 2(59.2% )28 2(59.3%) +
o2 FoHE AT had 0E~B0E olde] ElH| Al FFELR [HE, 2dx g 3wy
247k 55.4~57.0%% 29.4~32.1%, 58.1~58.5%%}F 33.1~33.4% 9 44.8%~47.4%%+ 26.
5~27.5%% veblle], FA8-72] 61.29F 35.9%, 60.59 35.6% 2 47.1%% 27.0% =<} &
oJetAl dobae(p0.05).

@ 43 o317

Table 7. Contents of crude protein(CP, %), neutral detergent fiber(NDF, %) and acid detergent
fiber(ADF%) of orchardgrass by application levels of nightsoil sludge compost(NSC) in 4
cutting system.

CP(%) NDF(%) ADF(%)

Ist | 2nd | 3rd | 4th | 1st | 2nd | 3rd | 4th | 1st | 2nd | 3rd | 4th
Cut | Cut | Cut | Cut | Cut | Cut [ Cut | Cut | Cut | Cut | Cut | Cut

0ton | 8.4°| 12.0° [ 11.7° | 14.9° | 56.2* [53.9* |65.1"|50.0%(27.6° | 31.4° [37.6* [26.0°
10 ton | 9.4°] 12.2° |11.9° | 15.8° | 52.9° [52.9 |65.9" [51.6%|30.0° | 31.3" |37.3" |27.6°
2 ton | 8.3| 12.8° | 14.7* | 17.8" | 56.3" |52.9° |58.9° 44.8" |28.9" | 31.3" |35.0° |2.9°
40 ton [10.1°| 14.1° { 12.1° | 16.0° | 56.0° |52.4° |66.7" |49.1° |28.4°| 28.9° 37.9" |25.5®
80 ton |11.2°| 15.9° | 14.6* | 18.4° | 56.1* |51.7° |62.4° |51.9* |29.7* | 29.7° |36.7* |25.3°
Mean | 9.5°| 13.4° |13.0°|16.6* | 55.5° |52.8° |63.8" |49.5° |28.9° | 30.5" [36.9" |25.4°

3¢ Mean in the same columns with different superscripts are significantly different at p<0.05.

NSC
(ha™t yr')

43] AFTF 7+ oiFHE W HE —7-‘-":}“—‘1"8 Bkl 4 2(16.6%)02 2(13.4% )03 &=
(13.0)%>112(9.5%) oz dopzla, A i Al7ldllA £x €2iA EIBM A& ol
S7Hel wet felstAl Sl AE b}E}LHSd‘:Hp(O 05). NDF 3§22 332(63.8%)°
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A FhA gekort SUEUI.5%) FH IR, A§ FEANAE izt 0E~NE FEA
FAETEG G A%E Urhigich, 95 ADF 9ekE NDF 45 sRizha s 34 204
b Etout gfzeld Jbg dgkm, i geix sl Aoz PALT R %S

ADF &% JebiiR 128 ALjstas A i Felld A7 108~2082 A8 sEellA
FAETEE el A2 ADF %8 UEhHIcHp<0.05).

3. ElH|Q A|80| A= J2tAQ| 7 HAMRN YR 0K HE

ol

2x A Hu) Algo] A7t 389t 48] ol Tol XS Tehie] MR G

o ulx]& g2 HERH Zo| Table 832 9olrt.

® 33 ojH+

Table 8. Changes i_n nutritive value and nutrient vields of orchardgrass by application levels of
nightsoil sludge compost(NSC) in 3 cutting system.

NSC o o o+ | Hemicellulose o CPY TDNY
(ha-l yr-l) CP(%)) NDF(A) ADF(/O) (%) TDN(/O) RFV (kg ha.l yr.l) (/xg ha.l yr-l)

0 ton 10.8° | 56.3° 32.8 23.4* 63.0° | 106.9° | 235.5° 1340.9°
10 ton | 11.8 | 56.1° 2.3 23.7° 63.4° | 107.9 | 285.3° 1487.5°
20 ton | 11.3° | 55.7 31.4° 4.3 64.1° | 110.0° 289.3° 1613.0°
40 ton | 12.8° | 54.2° 30.5° 23.6™ 64.8% | 113.2° | 354.7° 1729.3°
80 ton | 13.3° | 52.9° 30.1° 22.8° 65.1° | 117.0° | 330.6° 1547 .4°

2% Mean in the same columns with different superscripts are significantly different at p<0.05.

33 diFFel B z=d gk B gEiA] Hu] A& o] Sl wet FAET
9] 10.8%°1A4 11.8~13.3% 2 FelstAl F7keisict. 22 ol¢h= Hiti2 NDF #32 =
¥ A|& gFo] 7t ha B 40EolA 52.9~54.2%E FAET2] 56.3% ek FolsiAl dof
3ew ADF %2 <Azt ha 2 20~80E2] HH] A& oA 31.4%2 FAETl 32.8%
Boh fouhA dobpla, siv|dERs $HE A 808 Hu| AlE FEAMT FAST B
o} foslA Yolsrh(p<0.05). 3 7hadh o Fakw A AsrRle A7t 20~80E9 H
H] FFollA 64.1~65.1%F 110.0~117.022 FAE72] 63.02 106.92¢ FelstA £k
o], QA7 zA s} F s EFRE H| A] FFo] THETE Rl Tt
seirl A7 Bu] AlE $Fol e 80ECINE 27 330.63 1547.4kg & Leho] 4zF 40E
o} 354.7% 1729.3kg Ert FolsiAl ZHastleHp<0.05).
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Table 9. Changes in nutritive value and nutrient yields of orchardgrass by application levels of
nightsoil sludge in 4 cutting.

NSC o o~ | Hemicellulose o CPY TDNY
(ha-l yr-l) CP(/O) NDF(%) ADF(%)) (%) TDN(/)) RFV (kp, ha—] yr.l) (kg ha-l yr'])

0 ton 1.7 | 5.3 30.7° 25.7 64.7° |108.9° | 161.2° 907.9°
10 ton | 12.3° | 55.8° 31.5° 4.3 64.0° | 108.7° 225.8" 1187.9°
20 ton | 13.4° | 53.2° 29.5° 23.7° 65.6° | 117.1° | 240.9° 1217.3°
40 ton | 13.1° | 56.0° 30.2% 25.9° 65.1° | 110.6° | 267.3° 1336.6°
80 ton | 15.0° | 55.5° 30.3° 25.2° 64.9° | 110.4™ | 3H4.7° 1714.9°

3~ Mean in the same columns with different superscripts are significantly different at p<0.05.

48] AT o= aekie] achlA e 33 ClFTet wiriAlE A%k s 10~
80 Al&¥ 771 12.3~15.3% & Ful72 11.7% Eck fF2stA £kA%t NDF ¢%, ADF
g o dndEEaE A7 2089 =Bl Al Tl A7 53.2%, 29.5% W 23.7%%
A9 56.3%, 30.7% H 25.7% Hco}k f2lsiAl okeHp0.05). T skt ok Fok
3 Al AsrEE 27 Az 208 9 4089 =u] AlE $EelA A7 65.6%9 117.1 Y
65.1%2 110.622 FA187-2] 64.7%2 108.9 Heb =4 viebgel, it Azt zxbid 4
Fo} Az Thast G HE FHu] AR o] FoHde ue A4 F7HE Jebic
(p<0.05).

LTE7HE Lol ez Bk e Fu €A HAA HuSAA A 8-
ARezs B i 718 §58 FTHIPIR B 8 B, 5% SV 2 e
s 5 EGREE MY FEEEEE SAAA AEAY] AdF S v E
heHele} o], 1996). 2 AdeXE A fulskd i 2R (Table DE A& do24
FAET Bk fFojatA w2 Fxo 7AE5%FE JehlicKTable 37 4). 3 <7k 33 ol
£ FollAe A7 had 40 AlE FEAA 7Bt 2 AETEE vEhd Wi 43] o
F Tl A7 80E olBolME AlGeA ZHEFFe] S7HE T 3lSS vEhHol(Table 33
4) oAF Avt SIS 2] $2 AEFHE AT S B2 48 =) Ade] 8
TEE e, ole B FAME AT &Y FFE A& ol ol flsst WAt
Al BABE S-S AAER JItH= 5, 1994 0] &, 1998). gt Eule] Al§ Hike &l
A7]7F gl el s AuK(Table 32 4) =u] A]&o] g FFollA 2 a7 Flst
Aevl(Table 5), ol A&&7ldle H&3t Fx9 AFo] AL 2 ok £x g2A
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solol) e FEY TS X7l F3T o] &b wiFeln] YA7I7t APHFF FE
o] 1Z=Ee] HZ Alg FEAME JEANEE] FoHAY] difelet AzsrKel, 1994).

Bk 42 =il I =4S Tekel 7P Bustd by Algvkxel %st
Bos dHA Ja(z T, 1994), S| S| Al wep Fxo WAL Frlehe
Rbol] zehde] k2 Zasian AR del Frkste] Agrpxel AsE Zaldd
(Bischoffet Adolf, 1992 = &, 2000). ¥ AdoME Fx £2A =Huld A& 72 &
Zo| A 2diA geke Z7)slgla NDF9F ADF ke zhasiglon izt =g
A ekt F o7hast o] woldtKTable 874 9). olw AlEA] 4E 53 Hu| Fol
R Aol ool hRAFFo] o] FolF7] WiFelR o]E AlE FEel FHFIL Lo
el Eelle E2ekA b S =AEE S 7 I A ol AL
33] Br} 43) AF Tl Bl S Feisidct.

w3k B A AFATl ol Hul Aoz zxhia dhek2 3309} 43] odldellA
Zhzb omizel qelZelld sbg Egtm 1Holld 7b4 dgkont, NDF$H ADF ¥ake 72t 3
R ZoA 7h gA] Jdebga o EA4el) sidsie 29 3EellA 71 ESteKTable 63
7). o9t Z2 A= o84 F3hEcks 383 VIR Ul M 22 AL ¥
vebiARE expe ek kel Mg Aol sl drife] Hdkoh wdw wivt HF
o2 Al7l017] wiiell 7hg dolzickn Azt (= %, 2000).

3B Van Soest(194)t ex= agkroll glod 2lad, ADF, a<dwd, dgz¢s,
CW 59 38, AE4shs 9 A AEste] ZdRAlllA, elad, ADF, AE82%£,
CWel g3t 2hg AT Fof 4s, 2l 49t Zdeashaztollde Adwtol
AR ek skdch. Tinnimit®t Thomas(1976) S-& #Héat Zx9 A4k CW, ADF 9
glayd Zelle 7o 4%, aela 2chid 4 el 482 vehiglea sigia. 2 4
HollAx BH] A& FFo] FolATF z=xhilld o] F7HET} FAlol ADFF NDF 3
< dolA 3 shadt FE F% 9 AU ASTRITE SR

w3t shEa EBxo AESFYE FHE AN AL wigE A&shevl, Reid $(1%67)3*
Raymond $1959)-2 Am|ge] Ago] 7139l Aol 78] A4k mXA) kA 2he
7 Fzxol] gloid FUlel ALAHlE Freko] FUIEa Ag7le] Ae] A frled] 43t
gol For 73t §U1E ¥ FobA 7159 VIS SRR, A= askiellA
£ AL Algo] 784 wpstEoldt 2R Ei-gol At Afd ol FAl Hof
AR Aok Basigick, aeid 2 Addlde £ £2A el A89 k=
zchuld gheke Zlsiglont, NDFeF ADF #ab ZAAA 7kt o 3% 2 4 A
87127} Eotzleul(Table 82 9), = F(2000)0] 3l F71el Aol A2 7159 A4
24 zae] TheAel sl Ex #BiAe ] A§Fe] Svke 233 AP ITTHIE
Uche 7HsAE AR o] gz oldl gt FAIH AT7} v Hastelet 4o

=
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V.3 d <Q

B AYe BugelA =ulE A7t he 20, 10, 20, 40 E 80E Algsle W, ex= o
et&(Dactylis glomerata 1.)2] g5t ddololl vlxle Qe AEHer 1 A9E
gefsbd o2} o, '

1.

2.

3.

4.

oxte mekre] of HESES 33 HTOIM hed 6,41 UBIGT SHIAS £
Fol Zvldtell wel ATGeko] Zrlsled Azt hed 40ES] EnsEix| EHu| A% £F
olAE 8.1182) AEFFEL Uehlo] FALT Bt SoelA) Zrkisiort 80E9) A
& FRAAE 7.238 0 ZaAct. A old] A7 ABGHS PHE[MEIIHZ
£og dolgm, 13 2zl A7t ket H0E T IZE 1089 Sy 4]
& FFA FALT Hrh FoduiAl & AEGRS JERIHp.05).

43] < FellMe o= aekee] o AEFFe] P 5.68 E2 VERINT =] A8
ol T7FI wet ALHA F7HE veble] Az 802l A& FEeliE 10.71€
o] AEHEE 7ISslsleh. @ A AErdE A [HEMHE Fo
2 dolzla [HZollXs A7t had 2082 ] A& FF, 29 JHZelAE 10EY Al
& oA FAEGTHY FofstA £ AETFE HAA 4ixelde A FEL
o] 23k 2oz} AH A 2EAeHp<0.05).

Ex 527 =yl AE FFol BB ATAAEEE 3819} 43) oA Toll4 Hu] AL &
Fo| Zrloll we} aelgln BF AEUAESS 247t 463 102 DM/ton NSCE
7S5t

Hu] A3t odlH A7lell Wb eX= agkes] Hd zxhiA 2 33 dFTFellME
2212(13.8%)>302(12.7% 01 29.6%) +2& ol 43 odFTollMe 4dE
(16.6%)>211%2(13.4%)>31 %(13.0)%>11 2(9.5%) T2 doBiAT Fx £3A H
vl A& gFol FrIetell wlel FAI&l wisl f2lsiAl F71eRleHp<0.05). ¥4
exte aekxe] FF NDFS ADF 38 33 oflF oA 3ixol)a] 7hk Jgks 24
ZollA 7b ggton] AT had 40~80E2] EY] AR FEAAME FAEF Hoth do}
A, 43] ATl 4xolA 7ha dokm 3WEollA b gkes AT ke
10E~2082 =y A1 sFEog FALT Bo fofsidl 42 NDF$} ADF &3
HERAA=KpC0.05).
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