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Summary

This study was conducted to examine the effects of organic and
phosphatic fertilizer rates on growth and tuberous root yield of
Liriope platyphylla Wang et Tang.

The results obtained were summarized as the follows;

1. Plant height and no. of tuberous root were greatest at 2,000kg
/10a treatment, and leaf length was increased with increasing

organic fertilizer rate.

2. Root weight was heaviest at 2500kg/10a treatment, and decreased
in the order 2,000, 3,000, 1,500, 1,000kg/10a and the non-applied
treatment.

3. Weight of tuberous roots, dry weight of tuberous roots and fresh
weight were heaviest at 2,000kg/10a treatment, and were lightest
at the non-applied treatment.

4. SPAD reading of leaves tended to be greater at 2,500kg/10a
treatment, but there was no significant difference among the

organic fertilizer rates.



S. Plant height, leaf length and no. of tuberous roots were greatest
at 25kg/10a treatment and decreased with decreasing phosphatic

fertilizer rate.

6. Leaf weight, root weight, weight of tuberous root, fresh weight
and dry weight of tuberous root were greatest at 25kg/10a
treatment, and decreased with decreasing phosphatic fertilizer

rate.

7. SPAD reading of leaves was greater at the non-applied treatment,
but there was no significant difference among phosphatic

fertilizer rates.
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®¥M%L BEMY Bt 94 mHEfmEA N EKML(Ophiopogon
Japonicus Ker-Gawler)®} 70 %% (Liriope Spicata Lour.), %% (Liriope
platyphylla Wang et Tang)2.2 73Sl Al f 25 EEpRE 2ol
UTH(ZE, 1994; #0, 1993).

&L o] BB B, BKHE, B -sitosterol, stigmasterol, saponin,
steroidal, ruscognin, opipogonin-A,B,C,D &o| %#& &&= o] # sl
M g, J%, X, BO, FIIR, B#, Tm, 8, S, WA,
HH%, 7183 JleE, BR Fo 2R Aoy dPon, Fe LFAE
F2A 44739 ERY BEMNCES FAYC, 1991; & % 1994; ),
1986).

%L ol2lgt &AM Wi, BHA - &M - hB ST AEMYA
EMFIL S BEEMEZ FAsSIT oy, Ui Me EMEE vFs
o WS, K8, IR £ kol POhaoll Sete Mgl HMLS st
I A, FEHAME KFILERF KPIXE Fol EBHEZ o83l ATk
(4, 19%4; 2, 1990).

Bdls BRERFET 4k mEos @BEEEA Mool 1xHy v,
BRRIgEEC] EHOR27A HAHORA, HEME &M% FIAol B
AT Wifoln, £ KBS BAZ SHEBEY N2 M2 £ML%E
#HEEstes BEIE 343 #BmEHT s EFOITHE, 1990, &, 1993).
A, K RS BEME A KL KE 'K kitd: HES
o2 AHE 9 #% KILES 22 AL o, &ML 45K E 2
S A ZEBE U7 A% AHE BITHA
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6 5(1992)2 EHAEAK At ol tbate] HEEIE R ol A sy
of BUREZF 3~770 FRREEZE BokR, MUl mMmErE GiRo|l A1 R
E BT stk EE AMAS mEEINES Rt ARde AlE
iCEHE Jilshe Zo] eRmyolt HEirol gS¥olut wi 2eln AKX %
= ROKASHE BEKR U8 #unddy @ity

W 5(1995)00 ©)3he AMEIE KNS Aol T el iiks}
HOHL, BESRE HNBCT stgon MEKES 34 15H0 Rk
& Bty STk Talm, AMAe] BBKES 14 158 Ligiel
Ao SQom, wEme AAE Mt MEITT RESAT

0

% F(1985)2 A% M5k &F ABAAM HEAEEME S B+ g
R R B EULE Mk o BN S AR R &iRe] 2,
EROL wtou, fdEfie MEH FIE LRV JUTn BEsoen,
i ER R TS ARET BEEIH KR R SEEEAK BE
WAL 7 FAR G dihst Ao

F F(199%6)2 tige] wbH L W TH AES HEE kiEgo BLF
5 pirstgen, =3 HEMESE ®Bnso GwnEe tye 4xsty) S8

Me AEEILE S SRRV BkETy WiEstAo

BERE KMol Btwel FE FHC uxe BB el M LN
RORE Fo REEAI H3 %k Fo wal LRI doa Miller(1964),



Angn %(1978 ;1980)2 #4&53tAct.

£ F(1956), Bhat(1974), Templeton et al.(1966)2 #EfE2] ML= Kifl
%, EEel RS el M, Wi % ot tdarle A9 1 ol
=1, B BRI I wEIFAL, b F(1962), T F(1962),
Ul F(1966)2 MALs = #ifkol fE¥el A& ool b BXId JWRE
Uetlisy, 53 SR S (st URHEYel K Pl A 7}
2 R A ®ESA

Abbott(1984), Bennoah(1979), Sander(1955)= Vesicular-Arbuscular
mycorrhizaedl O3 LugEEe) RIS B0l me) i) AHS Al
At #%5319.2 8, Bethlenfalvay(1984), Juckson(1972), Bole(1973)2 f%
misol Slo1A Sl HERS HISHS Aol ARMOIP, 1 BT RS
REKES D2 AW ABMER D FABMEKE 27 1008 120
ke Hfo] BAKWES SHOT SAT FELH LHIAS W RIS
of tmel ek fimel WE BN HAS WSO WESAT

F(1971)2 Lancaster jEEC 2 HlIES B EECl &4 3ppm, 15ppm
1 LS FIASIA 1/2000a FEO| FRBEMEKS 0~8g7A] 8Ktk A
Ladino-cloverg ##% #RE B2W, #if& 8ol 3ppmQ LM #m
RACEC] EmTTF Y, ERE FH FER BRI 6OF SHEH
Rl WM, HRR ¥ ERS XEE 4g REAAM 7H3 A
o HxsEE S 8ol 15ppmQ HEAME AR S&°] 3ppm LiE
Ay HBEEo IhE olE MHEY #n HEe HRIJoU BnEES
A2 Ut



B(1984) BIMAA BESH (. KILK L (8% 3lppm)ol 102 R
0, 10, 20, 30kg %2 Mb'3lHY S =, Ladino-cloverd E£E Wi o)
Belk 10kgoll Al 10gol A Aol ##% 30kg MifEkiol e 41go 2 B 4{79)

wORNE BAT kst £ BE@ KUK L ZSE 66ppm)ol

M= 10a% #ER% 40ks7hA) #iME WALES WMALYSFE BHKES BN
2 SU I A
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A BIRS 1995% 4)] 19H ¥¥) 1995% 121 17TH 7R #Mw 1R
1 PNRBE BRI A MEBRE SRESIM BITtRom gl
oze WSS $RASAx, 144 WA 4/ 19 Tstg)
AL WS ®ER 19 Z$ TH® 5H 20H, 64 23H, 7H 16H, 7J]
28H, 8J] 18H % Slo] BREEstdom, #E 29 A9 54 20H, 64 23, 7
28H, 8A 18H % 4[] BrEisl ot

R BES BIIRAE ZRAMEY sttt #sgo

AR 1S WEMOZ KILKLZ MME B BRE®BEO Loln, {ray
HE & 19M Ee nie} g

Table 1. Chemical properties of experimental soil before cropping

pH Organic Available Exchangeable

CEC EC
matter P20s cation(me/100g)

(1:5) (%) (ppm) Ca Mg K Na (me/100g) (mmoh/cm)

57 3.94 143.8 302 152 067 016 9.57 165

2. REANE 9@ A&X S

Y& 1 ABRHE KRR ARV HPIL) £F D Mol nE e
ABES 1EY HRE 33m'2 sgon, HiEERgs 50x40m 391,
EE REARE 20@E8R7 =2 Atk By REEGEDE Gy,
BH R ORfl)E 26%LlEoln, WK 30LLTFR SIEMANE MRS FIT
ston, HERELS 10a% 1,500kgo] T

ARE RKET 10a¥ AHEEEE 0, 1,000, 1,500, 2,000, 2,500, 3,000kg



F 6KHES 23l B 3o ARSI

HHRAEILH S TS 4] 198 28 X2 girstgod, e jups
KALS A et

THMATS 12)] 17THA % 10E8sE Resld GR, #8, ®im, 4,
WRE, BE, A, BEE, MEE, &K %Y PES #rsiad.
HRE RRFEY dolg F/NsIALn, ¥RM HiHe MY Fa(e
A A]) 1088 MRSt FEE FIAStER, HES REHS Zo)
S Fmstdth HES HMEFES BRAS B ZAS 7T, MEHES #
M S#T MR TAE M1 #Hrstdon, MEEE 15mbl kol 5
e HmstAot

PR MES FREHKIHSPAD-502, Soilplant Analysis Development(SPAD)
Section, Minolta Camera Co., Osaka, JapanlE FIffiated 9J] 1H® 104 1
Hell wlg) 2] s, 129 17d0 30 #rstd FiyaE Fimstdch
LR A RN RIES ZREdlA 70TE WEstd 72050 wiRAA
At Zaln, it MELS BAHRRE S5y Bk o
# 1t 3F A ot

5 2. AME RIEE CRVE &ML AH D KR v g
AR BT, HATIEM, ARE EREE #B1F [ -&A styon,
Afglen A= BEARE JCRLE 10a% 0, 10, 15 20, 25kg % 5K#E0 2351
AL 3K o2 A3

Hf HCRH BAS GENT EATOl 10a% EAIES MEIEHE #4% 18kgl
23] 2 ER HESIAT +E MEHATE &% 13 @ -8 #An
st

AR ®EMEAS (29 19 2.
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Table 2. Agronomic characters of Liriope plastyphylla Wang et Tang
as affected by organic fertilizer rate

. Organic fertilizer(kg/10a) LSD
Agronomic characters 1000 1500 2000 2500 3000 5%
Plant height(cm) 29.0 337 3B5 361 3PH4 356 3.7
Leaf length(cm) 26.3 278 228 299 305 310 NS
Leaf width(mn) 49 4.9 48 438 4.7 49 NS
Leaf weight(g/plant) 53.4 8.7 H5 862 8.1 899 20.7
Root length(cm) 30.5 308 312 306 294 290 NS
Root weight(g/plant) 1643 2534 2945 4163 4184 350.1 44.1

Wt. of tuberous root(g/plant)  19.9 36.3 45.1 57.1 518 424 10.6
No. of tuberous root(/plant)  23.7 345 346 455 452 335 NS
Dry wt of tuberous root(g/dant) 821 133 166 211 184 155 39
Fresh weight(g/plant) 2426 | 3621 . 4193 5643 5539 4865 714
SPAD reading of leaves 52.4 51.8 514 33.1 542 523 NS

NS : Not significant

HRe| ke 2,000ke/10a KAEKSIA 36.1cn= 7} ZUR, 1,000ke/10a
Btk ol A 33.7cm, EMAEEE N M E 29em 2 ZEo ™, 1,500, 2,500, 3,000kg/
10a Mtz oM< il 1,000ke/10a MfEEE 9 ARGl et Aot
2,000kg/10a MifEkE o) 3l e Holt.

ERS ARENLH KR BS+E ZojAe HmolYy, ERS W
o & AR7} Ao, 183, FEL HEENR KRS Rolddl wat
MmERG. RES EEHS AREMS ou, HEREIE Rirgo) ®#im

_10_



&+ E 1,500kg/10a7t A= AoAX Y7 2 LlEdME BoIAE Hiol Y
o HEL 2500ke/10a filEE AN A 4184g0 2 7+ ZAYCH 2000ke
/10a KRSl 416.3g, 3,000ke/10a Ml ol A 350.1g, 1,500ke/10a Kill
2ol 4 294.5¢, 1,000ke/10a MEHEEE A 2534g, MRkl A 164.3g2] IE
fz2 Hojzd.

AHED AHEE SRY uSP HEOE HBE Rirgo Budss
2,000kg/10a7t A& #m3tthrt 2 L EdME B EHE FHiEol Ao

M ES AEEIR G BmBS S 2,000ke/10a7t A= 1 nslchr}
2 LEdME BAshs ol U, 2000ke/10a MRS MR Al e
¥ 3859 WEEAES Vel

HEEE 2,000kg/10a BALE AN BHES 57.1g, GHBELS 21.1g,
ERELS 5643g0 2 7P FANL, 2 b HMEE, HEEES 2,000, 2,500,
1,500, 3,000, 1,000ke/10a, & HifEE o] AT 2 MBS Mo =AU

F#K SBS EERMA & £R7F Ao, 2500ke/10a Kl ol A 54.2
2 w24 Jdelgx e, gErcdls AEiel A

-11_
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ABHEILKH fiCSC o2 PEMe MBMGRE £ 3904 RE uiel g
HRE BH ARET SER AES T #HWS Jehdon R mm
R, AR ETE T MRS Yeli AT

RS B G2 HET T HMS Yehlon HE M &
AEE, LREE T HS JEion, B MEE MR THE
o] MBS YR AT

FEE AT ARENE SERZ AES T MRS, BT 2 SHEE
= el MBS e

BUES SR, RS, CRETE, R TS e AEY T MM
HERRLAL, MRS AR, MR, CHRED SER RS T
& UEHY HMHEBE RHMEE AET SE2 489 T MM U
BRloH, AKRES LRES G S T Mg Jehyo,
LlEel #R2 B9 BHKELS R BT, MEE CiaEd sEs 588
HBABRGRE YEtio] oloh 2o MEES O MBKES EMAINE BEXY
< BRAFJoh

_12_



Table 3. Correlation coefficients between the agronomic characters of Liriope plastyphylla Wang et Tang grown
at six organic fertilizer rates

No of Dy wt. of

J).. ” 3 . M
T T T e
g o B pe per pr pat oot per pant
Leaf .
length 091
Leaf - -
e 0.645 0616
Leafl weight 0.920" 0.967" -0613
per plant
Root -0.207 -0515 0054 -  -0548
length
Root weight 0.871° 0871 -0.800 0.941" -0.433
per plant
W of tuberous root ) g 0831" -0.835" 0.882° -0.157 0953
per plant
No. of tuberous oot g1 0.690 -0.858" 0.790 -0.182 0936 0.949™
per plant
Dry wt. of wberous o - 0811° -0831° 0865" 0122 0943" 0997" 0939”
root per plant
Fresh weight 0.89" 0.888" 0785 0953°  -0414 0998 0962 098" 093"
per plant
SPAD reading 0.189 0311 0629 0.427 -0.549 0631 0.446 0639 0.433 0583
of leaves

_13_

OED

,  Significant at 5 and 1% probability levels, respectively.
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Table 4. Significant regression equations between agronomic characters

Independent character Dependent character Regression equations
Plant height Leaf length Y = 0.610X + 8330
Leaf weight Y = 479X - 87.303
Wt. of tuberous root Y = 4534X - 113.112
Dry wt. of tuberous root Y = 1516X - 36.352
Fresh weight Y = 41.171X - 971.060
Leaf length Leaf weight Y = 7.553X - 143876
Wt. of tuberous root Y = 6.066X - 135.118
Fresh weight Y = 61.187X - 1349.564
Leaf weight Root weight Y = 6.656X - 195.017
Wt. of tuberous root Y = 0.823X - 21.114
Dry wt. of tuberous root Y = 0.275X - 5581
Fresh weight Y = 8388X -206.069
Root weight Wt. of tuberous root Y = 0.126X + 2344
No. of tuberous root Y = 0.077X + 11.702
Fresh weight Y = 1.242X + 45.437
Wt. of tuberous root No. of tuberous root Y = 059X + 11.116
Dry wt. of tuberous root Y = 0.340X + 1.186
Fresh weight Y = 9.074X + 56.097

_14_
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Hh9} e,

Table 5. Regression equations of agronomic characters as affected by
organic fertilizer rates

Independent

character Dependent character Regression equations R
Application Plant height Y™ = -0.00000135X° + 0.00616X + 20027 (0987
quantity  Leaf length Y™ = -0.000000279X° + 000244X + 26208 (0959

Leaf width Y = 2952E-9X° - 0.0000116X + 0.490 0508
Leaf weight Y™ = -0.00000239X* + 0.0198X + 52.726 0982
Root length Y' = -0.000000648X° + 0.00109X + 30480 0906
Root weight Y = -0.0000293%° + 0.167X + 147.444 083

Wt. of tuberous root Y = -0.00000710X% + 0.0306X + 17.839 0.891
No. of tuberous root Y = -000000439X° + 0.0182X + 22.305 0739

Dry wt. of tuberous root Y = -0.00000243X° + 0.0103X + 7.406 0854
Fresh weight Y = -00000386X° + 0216X + 223.354 0.869
SPAD reading Y = 0.000000121X° - 0.00000771X + 52083 0.173

°, ™ Significant at 5 and 1% probability levels, respectively.

HBEICHS] KLY O8 ARl s FHERL Ued BES 4E,
ER, ¥E BE HHE, 48500, HEY SHEFES HEH4e o
RETE ol &Y ¥A JEeEbdh

HR, SRE AHEE e &4 y© = -0.00000136x° + 0.00616x + 29,027,
y" = -0.00000710x° + 0.0306x + 17.839, y* = -0.0000886x° + 0.216x + 223.354
o 2 FEAE Ao, o] EER & e U GBS BAfL=
ReBEE ] 2281kg/10a¥ ZA-¢-Aom, MBED HHHRES BAES A5 QL
= MflES &% 2148ke/10a, 2119ke/10a0] UTh.

_15_
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oAH D KE
BERLEALRLS] AU Lol mE AR 4K L KBS & 6014 1
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Table 6. Agronomic characters of Liriope plastyphylia Wang et Tang
as affected by phosphatic fertilizer rate

] Phosphatic fertilizer{/10a) LSD

Agronomic characters 0 10kg 15kg 20kg ke 5%
Plant height(cm) 29.2 29.9 30.7 314 32.7 2.1
Leaf length(cm) 254 26.1 26.8 27.0 27.7 NS
Leaf width(mm) 45 46 47 . 46 4.7 NS
Leaf weight(g/plant) 56.4 576 58.1 60.9 62.4 NS
Root length(cm) 27.1 284 284 30.0 29.7 NS
Root weight(g/plant) 1574 169.4 184.5 2084 2675 415
Wt. of tuberous root(g/plant) 18.8 22.7 25.8 31.7 36.9 8.6
No. of tuberous root(/plant) 183 195 20.7 221 236 41
Dry wt. of tuberous root(g/plant) 83 89 10.3 12.8 15.1 34
Fresh weight(g/plant) 2353 2543 276.3 3059 3708 60.4
SPAD reading of leaves 525 50.9 51.6 51.7 50.9 NS

NS : Not significant

FRE 25kg/10a RAfkEolAM 32.7cn2 7HE ZAoW, 20kg/10a HibEkE =
31.4cm, 15ke/10a MMl 30.7cm, 10kg/10a MiAEEE 29.9cm, 4 M EK: ol A=
29.2cme] IRf7 2 BRI ROl MA T et LIRS FolA: FHEmol Yot
TR, ¥, EH HR 9 MES £FMAE id g9 e n)
WA 2 SEF e ol Bolddl mat wmEe Maolu B 9t
=3

BEMUEBER 26ke/10a KRl ol e HE 2675g, MBE 369g, LM E
151ge2 74 FAL HolAon, MHEE 2362 714 ROt ¥
RBACR S Wiol whek WA O M Eo] EiAREE 9 10ke/10a HiHEE: ol

_16_



M HRE 1574~1694g, S H 188~22.7g, HHEE-S 83~89gcl U},
HHREE T 25kg/10a KifEEE A 370.8g22 7b4 AR, 20ke/10a Hifl
ke 305.9g, 15kg/10a MACE 276.3g, 10kg/10a HeHP'E= 254.3g, i BEf: ol A1
= 2353g9 MEfrE BAEHUT FHE GBS & WEMA 509~5252
Bl 3 5ol ATt

-1

U #IBR

WRE WIEE RO BE & MERMY HNNEE & 794 Be uef
2o WES ¥R EE HE SRS RENS SES AW T M
¢ UYEe, BRS ¥E AE SHRE LEEdE T MW, M
BED RS SEZ AR L M Ushigd #Ee oue
MEIE HESA BT, FES ME HED Fo) ML, SEE WET
LHIRE AEETNE SEE AR T S Uehic

BES WHE, SENS T HMe Jeldn, HEe MME M,
CHARE EBEVE SEE 58 FY HMS e

MEES AEE MER CHRENE SES AR T AW ey
3, AEEE BHREE ARENE SE2 A8 T AW vehion
CHARES LBED SE2 A8 To MIS Jehdd.

UEel #RE Hol MEMES SR BB ®F BE MEN LEED
GEE AR Eo HHMES YEhiol olg e BESC MEMES
WANTE BEG BRYS RS

_17_



Table 7. Correlation coefficients between the agronomic characters of Liriop
at five phosphatic fertilizer rates

e platyphylla Wang et Tang grown

No. of Dry wt. of

e ot L s e e v S T
g ng 1 per plan eng per plan per per plant per lm:a per
Leaf e
length 0.978
Leaf
et 0.707 0.774
Leaf weight 0972 0.928" 0576
per plant
Root 0866 0877 0,589 0921°
length
Root weight 0.978" 0.916° 0627 0.957" 0.784
per plant
Wt. of tuberous root 0.992™ 0.966" 0651 0.992" 0.912" 0,965
per plant
No. of tuberous root 0.995" 0.981" 0680 0.983" 0.908" 0959 0.998"
per plant
Dry wt. of twberous ) oo 0937° 0568 0.991" 0.873 0.977" 0992 0.985™
root per plant
Fresh weight 0.990™ 0.940° 0.652 0.969" 0.819 0.997" 0.980" 0977 0.986™
per plant
ww mw\mme% -0564 -0567 -0.874 0505 0538 0533 -0535 -0536 0454 -0542

Ty

,  Significant at 5 and 1% probability levels, respectively.

_18_
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Table 8. Significant regression equations between agronomic characters

Independent character Dependent character Regression equations

Plant height

Leaf length

Leaf weight

Root weight

Wt. of tuberous root

No. of tuberous root

Dry wt. of tuberous root

Leaf length

Leaf weight

Root weight

Wt. of tuberous root
No. of tuberous root
Fresh weight

Leaf weight

Root weight

Fresh weight

Root weight

Wt. of tuberous root

No. of tuberous root

Dry wt. of tuberous root

Fresh weight
No. of tuberous root
Wt. of tuberous root
Fresh weight

No. of tuberous root

Dry wt. of tuberous root

Fresh weight
Fresh weight
Fresh weight

K KR K e e e

0.539X + 10.110
1.814X + 3.228
32471X - 802.071
4.831X - 120.560

1.375X - 21.209
38.758X - 904.533
2.626X - 10.766

45.461X - 1011.830
96.771X - 1221.588
16.784X - 794.174
2.871X - 142435
0.826X - 27.980
1.132X - 55.784
20.670X - 932.683
0.046X + 11.775
0.159X - 4.264
1.213X + 49.013
0.290X + 12.965
0.387X + 0544
7.228X + 92.063
24.710X - 226.440
18.404X + 84.609

_19_
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IR KM% AAEMES MEST 257 oA LKW 4o
RAFsIThal 2 $(1994), Hi(1986) & W3t

F F(1994)2 kP&o] gl e K\ ERE FESR 21, PENLS
2 oAdely st Qo i BT AEEC] %ad 2523 T
A Aol & Aoy shen, m(1994)E RMEL - EEe Mo
i AEHOl WwHI YFasLoA AEo] RITFSTDT 5+, #(1986)
= % Az #NE Rl A (hEHs Aol ol 2 7R H#
f) Aol e Rl N AKNES Edckn s

A oABAME K& SR ER BE FiE ¥£F £ HERERNY K
el Wobgdl wet uEln e HEd, ol KrILe 4 H Mol
MESHL Higmol L Bl Aol RIFSITDE m1%4)9 = %
(1994) 2331 #(1986)9 #Wiiob% -~ -HK3toh

% F(1992e HBEICK Kl WE KPIxe) RERE FREIMNY &
FRCk Ol ttste] HEAMK BAEAM MEEC 3~78 B2F Bidgw
SAon, 1R B(1995)L HEEME MK LhAE &P kg
Aol MRS KRS BNEATT AL, # $(1992) EEHIE
BORALET HREIHE fishs Rol dEmolu Hirdl LiEn iy
FE Bmshs Aol Bk KPS MBKELS ®mANDD #4535
223, 1 F(19%) KkEHE HEEIK BIRECA KM% AT
BRIEAL #TEG D B3k
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F H(1996)2 v s bd L mTH A5 HRE KNS g&s
Rifston], =3 FEKE BmEo] HiEe) HYS Axsty] 53
Me BREIKS] LBK/ ERET T ®45s

A ABIME HES HREIEE 2500ke/10a filEE N A 4184g02 7}
F FAL BolRAon, 2,000ke/10a KA A 416.3g, 3000ke/10a s Rk
oA 3501g, 1500ke/10a MehCEolA 2045g, 1,000kg/10a s BEkE ol 4]
2534g, BEIEEANAE 164.3g9) IEMZZ HolZon BMRE, GHMHE +
BES AWELK 2,000kg/10a BAREAA iy BA Jehdn gt A,
ol AWE LK KAV MEE MEE SO KEL mmAlYgE £ =
(1985), & %(1995)9 ®WEAT KU}

BREIER BAEZE BRI KB nlNE me o) M Wi
Stk 33 3 e +3 L K% £ BUSHEMd g R don
Anon(1980), Miller(1962) %-& #43 g}

£(1984)& RE KWK CHAHRE 66ppm)oll A S 10a% #AES 40kg7tR)
BRERBIERES BME5S TREY 446 L EHKRES Bmad @5
3227, Templeton ¥(1966), 4 %(1956)2 #M MIPZEE MAry:,
Exte] BN, #EEM R o g2 :R7F JdoU ®EKES} I
T oEAE, 2T bk F1962), T %1962), Bl £(1966)S kol
HRE el B BED MRS 29on, 9o BisS (RiEA
Ao o

A ABAME BMEIE 25kg/10a HIEE AN BHEL 327mzE 74 2
Ao, 20kg/10a KiBEEE 31.4cm, 15kg/10a MAEEE 30.7cm, 10kg/10a HEAEE:
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29.9cm, MEHHLE A= 29.2ecme] AR BAEKAE O] M Hol wal bR
= Fokx= MiEoIAT Fin, #E, HE, ¥, HHK S MES &%
WAL F ol MNBFZ HASo] @EHsAE Kol A,

BOE, BB E, RHBRE, LT %o BES B 25ke/10a KRk o)A
78 S om, Bifk MiltEol Mol wel olSo KRE WA Hm
A= MEAH, ol BiME WHEES ol wel o fiwel A
ol I, WFrol BolAthe £(1984), Ml F(1966), b %(1962),
T F(1962)9 wihete - -#at )

mebM, 5 Mol odsl KM% BR, ¥R HE %9 A4MHES B
A eRbobul W, AW, MR, SRS CMURE, AEeE %o i
REAEE HAAIE o2 A=A

Ukel gressa Hol #iiEel 14 %% %o FEBEMHANM %M
Hgol = HHBEILHS 10a% 2,100kgMAE MIESIE 2ol %YL ol o)
o ARMES ERA ZH RSO AREAon, KR KIPS 10aX
kg LLE WIEZF %F9%o] HE, BEK, BHE o KBS #mAL A
o2 FEEACL



VI. 8 %

HBHE 2 BN RIEE LRI M%) A 2 KR nAEs e
AL HRE Esla de 2o

L 85R, BEEE 10a% AHHE 2000kl iz ol A 718 @msigon #
R EHS HREIRE KRRl BL42 #5E Hiouo)

2 HES 102% HEH 2500ke MIEEOIA 4184g02 713 ZAYw,
2,000ke/10a HafERE, 3000ke/10a MifEKE, 1500ke/10a MeBEKE, 1,000ke/10a M
Bk, EmHEIEE R 2 A Y |

3. MRE, WHBE £HEES HHE 2000ke/10a BIENA 713 BA
i, 1,000ke/10a MAEE o AACEN A 73 2ot

4 HBHIEH RitE AR U2 EEEX 28 EEMA 2 LRI 9
AL, 2,500kg/10afE BN A 5428 [LE B WolQoul, s
HEMl AU

5. #iM: MILE AR WE HE £E, BMAK % 25kg/10a P ol

A 78 &SRS, 20ke/10a HEBEEE, 15ke/10a MEHEEE, 10kg/10a Mot
B, BRAICE B2 WA st ol

6. B1BRH 25ke/10a MEEEREONA EE 624g, BE 276.1g, WK E 369g, &
WARE 154g, £HE 3708go2 714 BALE HolQou, #R RS o]
HojFel met AWML E MAEE oA}

7. 8% WIER A£RC WE EEE SRS 09525 RES & EEE
fd] Bl=@ fHm ol Aot
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