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Studies on the Germinating Behavior and Establishment of
Surface-Sown Grass Seeds

Osamu MoRriTa

Facuity of Bioresources, Mie University

Summary

Sod- and over-seeding methods have been considerably employed on grassland development, espe-
cially in mountainous area of Japan. On the surface of untilled land, however , seed germination and
seedling establishment seem variable depending on the ecosystematically combined conditions of
vegetation, soil, and weather. In the present study the germinating process and behavior of surface-
sown seeds of temperate grass species was, on a laboratory scale, investigated in relationship to the
function of coleorhiza hairs in seedling establishment under several different conditions of soil and
temperature.

I. Characteristics of Germination and Establishment of Surface-sown Grass seeds
1) Germination process and behavior

In the germination process of tall fescue seed placed embryo downward on the soil of the seed
bed, the coleorhiza appeared at the basal portion of the lemma and developed numerous hairs around
the tip of that organ first. The coleorhiza hairs adhered to the soil surface, entered the soil and then
bound soil particles. This anchoring action of the coleorhiza and its hairs was followed by the appear-
ance and penetration of the seminal root. The germination process of the coleorhiza phase was iden-
tical for different conditions of soil and environment, while the process of seminal root penetration was
variable depending on the adhering strength of coleorhiza hairs equivalent to the maximum tensile load
to pull seed out of the soil surface. To measure these values, an apparatus was devised in the present

study. Germinating behavior was classified as three different types as follows:
Tyre I (Lying type); Coleorhiza hairs of the seed adhered to, and were anchored in the soil, and the

seed germinated in the same lying posture as it was placed.

Tyre I1  (Rising type); Coleorhiza hairs grasped the soil well, and seed germinated in rising posture.
Type III  (Exposed-root type); Colerohiza hairs failed to grasp the soil particles, and the seminal
root could not directly penetrate into the soil adequatly. Seminal roots in most of the seeds were held
up and exposed over the soil surface.
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2) The variations in germinating behavior and adhering strength of coleorhiza hairs of six

temperate grass species

Orchardgrass, tall fescue, and Kentucky bluegrass had a relatively higher percentage of rising type
in germinating hehavior and of penetration of seminal root than did meadow fescue, perennial ryegrass
and Italian ryegrass. The adhering strength of coleorhiza hairs was higher at the level of 2 gr per seed
for orchardgrass, tall fescue, and Kentucky bluegrass than at that of 1 gr per seed for the other grass
species tested. Within each of grass species, the adhering strength of coleorhiza hairs was found to be
closely related to the percentage of rising type in germinating behavior (r=0.96, p<0.01). Overall six
grass species examined, however, there was not relationship between those two measurements, prob-
ably reflecting in their differences in the shape and weight of seeds.

Coleorhiza hairs, and especially their adhering strength, are a very important factor associated with
seedling establishment of surface-sown seeds. From this perspective, there were some advantages in
sod- and over-seeding were for tall fescue, orchardgrass and Kentucky bluegrass.

II. Effects of Environmental Conditions of Temperature and Soil on Germinating Be-

havior and Adhering Strength of Coleorhiza hairs
1) Temperature

The germinating behavior and the adhering strength of coleorhiza hairs of the surface-sown tall fes-
cue were investigated under different temperature conditions. The best germination process was
observed at the temperatures of 15-25°C which have been known as the favorable range of growth
temperatures for temperate grass species. Within that temperature range the coleorhiza hairs
appeared, grew vigorously, and adhered strongly to the soil surface, and the percentage of the rising
type in germinating behavior was considerably higher as compared with other temperatures, such as
5°C and 35°C. At the unfavorable temperatures, the exposed root type was observed more frequent-
ly, reflecting the weak adherence of coleorhiza hairs which was associated with lower number and
length of the hairs. The lying type was infrequent throughout all temperature conditions tested. The
adhering strength of coleorhiza hairs was closely correlated with number and length of those hairs and
with the percentage of rising type (r=0.89, p<0.01 and r=0.92, p<0.01).

2) Soil type, moisture and hardness

The germinating behavior and the adhering strength of coleorhiza hairs of surface-sown tall fescue
seed in a yellow paddy field soil and in three different types (sampled from Takanoo, Kawatabi, and
Nishinasuno areas) of Kuroboku soil treated with 7 or 6 moisture levels (40-90%) were observed.
With all soil types and moisture levels, the lying type was remarkably dominant below the hardness
value of 3 gr which was determined on the soil surface by the silk needle method. The percentages of
the rising type and the exposed-root type were increased with increasing soil hardness related to the
decreasing moisture content. The highest percentage of the rising type was obtained at 40% and 85%
moisture contents for paddy field soil and for the Kuroboku soils respectively, indicating that the adher-
ing of coleorhiza hairs was very variable in different physical structures of soil

3) Forms of organic litter on the soil surface

As for with the germination rate and percentage of tall fescue sown on the soil surface, those
values of that grass were not influenced by three different forms of organic litter placed on the soil sur-
face (the leaf litter layer, the decomposed layer, and the ash layer), except for a lower germination rate
with the leaf litter layer. The rising type tended to be higher for the decomposed matter than the leaf
litter form, although all percentages were considerably higher in the exposed-root type. The adhering
strength of the coleorhiza was, as the result of combining adhering potentiality of the hairs and physical
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structure of soil or organic matter, lower with the decomposed matter and ash layers as compared with
the yellow paddy field soils.

111. Effects of Soil Amendment matter and Seed Pressing on the Seed Germination and
Seedling Establishment

1) Application of soil amendment matter

The germination behavior of surface-sown tall fescue was investigated at the different pH condi-
tions of each of the yellow paddy field soils and the Takanoo Kuroboku soils treated with applications of
soil amendment matter. The rising type in germinating behavior was dominant at the pH values of 5
to 8 in the paddy field soils and at the values of 5 to 6 in the Kuroboku soils.  An application of fused
magnesium phosphate was more effective in improving the pH value of the acid Kuroboku soils and the
germinating behavior in that soil than was that of superphosphate.

2) Seed pressing

Cattle trampled surface-sown seeds into the soil induced more favorable germination, such as high-
er percentage and higher initial growth of plant. Without trampling, most of seeds were lost during
unsettled conditions.

The adhering strength of coleorhiza hairs of surface-sown seeds was increased by seed pressing to
about 1.4-2.4 times as much as no pressing, showing a higher percentage of the rising type which was
superior in the initial growth to the exposed-root type. By inserting the embryo part of the seed into
the soil to about 2 mm depth, or by pressing seeds at the force of about 1 gr, good penetration of the
seminal root and good seedling establishment were highly achieved even for the Kuroboku socils in
which the exposed-root type was normally dominant.

In the present study adhesion of coleorhiza hairs to the soil surface was found to aid favorable
penetration of the seminal root and thereby to induce favorable seed germination and seedling establish-
ment because such anchoring action could protect seeds from being held by the penetration of the semi-
nal root. The strength of coleorhiza hairs was found to be positively related to the percentage of the
rising type in germinating behavior observed during such initially critical stage of germination. The ris-
ing type in germinating behavior resulted in good seedling establishment, while the exposed-root type
did not survive. With the sod- and over-seeding establishment tested here, the percentage of the ris-
ing type was variable depending on grass species, soil type and moisture level, hardness of soil surface,
form of organic litter, application of soil amendment matter, and seed pressing. From the viewpoint of
the adhering function of coleorhiza hairs, application of soil amendment matter and seed pressing were
found to be effective methods to improve seed germination and seedling establishment, especially for
acid Kuroboku soils which weakened the adhering strength of coleorhiza hairs.

Key words: Adhesion of coleorhiza hairs, Germinating behavior, Surface-sowing,
Temperate grass.
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FEHROMIMIBE L PRE T » 7275, 2:HEKIRD
F 5 1485%, T A IE0%L I L, SR e R
bohirol, 7z, B, KOWMX & b FFEMHN T,
L ST EOREFA9583F L, iRl & B U4
M550 Lize RSO 25 5 O L TIARMED A L
THEb EPLHT i) Rehs, UL, LhLEAS
DREFRLTOTH, FHTHIIMRE RO D LEROR
MEES 720, RABENLETEMEL D EFLT
THY, INEOHTFEMESYBE LCHHH L, —
5, MVEEL DT H Y K TIRBEHOMIZADAATIL
LR DA, WO F FHE» ST R R Y
WHECTHERET AT RSN, SRERFRMICRS
ERXE SR ENTDENCT~99%% HDRKLE D70,
B LAY BT H v Y ERERO13% I LTI A
30%, T+ IIFNFNE % L% EDHIHLITIES
A Ab NI, FLT, MR LS LA B
Fabu g, TR R b, B
WRAS—FLE L TWBIENH R, T/, KRIE2
A B3 20% B ORT-20h LB AT, BIRT L1
SNTRESDICBITL, FREMMREAYBIIER 572,
B30 WU TONI IR ORTIC BT S
HIRI10H Bo 3 B iois

ThHY o i

. - :
T N Wewm T o Mo
%W 16.6 12.6 70.8 0.6 84 091.0
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Z OB OFEIFROEV F AT B 2D IR T
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PEomsThotze LirL, RMWEIHA GO
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Behoie SNA, pHE6 RAE pH A LAY S &
1HEDPSIL LYWBHFIRO LNz, LIL, b
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3.1| L5 1.5 97.0 4.5% 0.5 0.0 99.5
3.6 41 129 8305063 121 8L6
4,0 1112 28.6 60.2|53 |46 351 60.3
5.1% 6.4 79.9 13.8| 5.4 9.1 50.2 40.6
571 11.0 42.5 46.5] 5.6 0.5 30.5 69.0
5.9|13.0 330 54.0|6.1 |11 333 656
6.4| 65 6l.1 32416705 187 80.8
8.6| 153 24.0 60.7/6.9| 0.0 1563 847
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B30 pH OEn kM PH7-12) B2 b—1
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B335 pH 2 EAKRPIIBWTHA LT BB WAL AHT 0 S b 24BN LA
D EES WS Ui o84
pH S () % (mm) H AR MRS PG EER I
P FIA Hi % #4 (%)
4 5.2a 0.2a
5 18.5a 0.6b 4 101 24 23.8
6 17.5a 1.0bd 5 128 75 58.6
7 44.81b l.dce 6 88 58 65.9
8 68.4b 1.5¢ 7 123 86 69.9
9 51.1b 1.1d 8 87 40 46.0
10 47.2b 1.5¢ 9 71 35 49.3
11 40.6b 1.0de 10 35 26 74.3
12 17.1a 0.4a 11 110 68 61.8
12 133 20 15.0
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1 pH7, 8 10KE, ML TLH VMTELRE Shhdors,
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moow wma | MBS FR b BEA B | MRy RS s
2.5 6.0 5.4 88.2 2.5 | 4.65 12.0 931
RRBIE 5 0.5 4.7 94.8 TRIBEIE 5 4.95 15.6 957
10 1.5 17.2 81.3 10 5.25 33.3 949
2.5 1 00 1.0 99.0 2.5 | 4.40 11.3 507
PRI | 5 0.0 0.5 99.5 BERBAIK |5 4.31 24.6 490
10 0.5 2.7 96.7 10 4.25 34.8 569
oW 0.0 0.0 100.0 Wt H 4.32 2.5 1103
1) B SRR, H1) MRS Lhg 870, APAERRE

E2) MR T kg K15 g # 100g H7zh.
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pH X 2.5g XT4.65, 10g KCE.26& Mm% H+&
WL -oTHED, BMEGEDHRFED LN, LL,
BWETI2.5g K. 406 10g Kid4.25&, FAdEAs
WO TP ITERIEASR & o T i, HRDIRIERE
ETRREL & SRR T It TR & S iz8mL,
10g BRCid 30mg LAk &, MHEMXIZ~D2 b8
LCvrze BB 2543 1388 07930~ 960, @A 27490
~550&, WHTEMBROL/ 2T 2D, oM
WL BEZEIBDOLNAN, HHECLAEIROLE
Mo

# B8

BB OBM DA LS LAY BOS kKB
5% 12588 CARLEAT) BATL VIR A0 pH 2% 2
Th—A7 2 22T ML, JEERB S8 P
LT pH & 38308 & DBR SR L1,

FORE, TEEWICHBLTIZ pH3 5 pH1 &
WGP THEERM L2, KB LGl pH5~8
D, BARZ LT pHE~6 DRMTIE b LAt h By
R4 <, MBEORSG L TR S L 2R LT,
Lal, W-hie S 7 V7 Vit 2 B3 &8
LASHEAEIML, LA FEBHOMEHNE ik ols
Z LT, pH3 A i pH 1l SR T s L
T HTFARA IS 5 LD 4 BB EITBm L
THEREILL, WHEORME L CH R LRI & [
—~ ORI E BT AMFEAE AR ORI, SOMIZ, &
3 LM oS53RS E S IL R pH I X D A
N, pH DEHEM ZIT T,

22T, REMBICHBREETIENBOEE N L
pH L DB EH S 2T 5720, pH 2 LAkD
KBITARMEMWEDREREEZWELLE A,
pH L Yl &M A bl M - ML pH3
ROKRPTER B L 2ho7d, pH4~12 DIk
MEPIc bz THRAE LR, Lo L, pH4RE pHIZ K
OIRMERIHO S 28, pH OBER R T T
T2o WIZ, BRWEOKIEL pH EOBMRLEA &, 1
DWLBEE pHS, 9, 10, 11, 12 X5, HFEOELE
#i pH5, 6, 7, 10, 11 [K#%, Fet¥id pH7~11 K
R pH?, 8 10 RAMBER L Mo Tvrize ZOH
2, BRIHPETH pH BLTLE—BL T iadar,
LA L, & pH THIZH LA SRBEASAE Lw

A EHIEOR S LOMIZIZEOHBMRSHD 5 R,
IRWB D54 L 2% v pH RISIRIEB L v &
BRLTW, $7:, 2B CHEOHBIERNS -
pH4, 6, 7R &b 3MEII60%IZE L, #2C
RWE OB & HBMRT B oEE, K Ri303
BREBELTELDLE pHT R & pH 10 B 054 4R
DS BIFTH o Fno 7278 pHI10 RIGTHA R B AL 2
PofDT, bobSRMETNIIHRERLLZ LD
FZOHND, WHIZOWTIE, k) OBESRETD
HBLT 2 L OB RSN 5™, pH LRIERE L
DM ZMAE LAtz Rl o5 v, 22 ClfE
BTERVY, REBROBRP L3 HIE pH 7 Ot
EARMEOREIRITENETHBLELL Y,

~fEBZ A PR O AT R AR VARSI
EEDRTEY, HROP A 2Ry ED T TR
pH3 KEALAFORTHRLONL LTV, #
LT, HA L @ AR OFIZid pH3.5 ok b &
AFEBIUEELT 525, pH4. 0 OFH pHE O L9 b
EFRFLMESBY, =722 OBy
BRI LT WA, 510, HES™ DF —F v —
F&o 213 pH4. 5 THAEFMNR & OE, 3IEH
BB ORNENRLY, 12T Y5105 A3
pH B SRRV EDERSY Db H Y, & pH
IRV RS V. L L, FERTCI pHY,
5 6 BOKPIIHBITLMMEDREGT VA YIS
Wa &Y dbhdhoi, —F, HREMZBNTIEpH
S5HIRTL L LAY BB E o LiE, HEDsEE
MEL, BRI MA o7 L ERLTEY, Ak
TUEMEIRECORMBORE IR RIFEEA0ND, &
SEUIIBVT, K#KH & A LI BT ARIED L
BICEER SN Do/, L L, BEWEOREIEL
BOEKOWREZLEEL T L 0B bbby, pHO
BRI & o TR & kb & OBEF I 029
BT oH0hb Lk,

F 7o, REBMTI pHI12 KIZMOMBE L,
BBESEh o, TOHMAEHAL A TRV, L r—L
T o 72 PR T L ABOKRIB LA TEY, pH
MR A BIZONTIRBOHBIRBE 2B b0 L EbRA
Bo ILH® QOKEBHED pH 2%, 2~10. 30 ZFAEHH T
AL T ) =Ny FOSFERBET, BRI OB
D pH BEFISER LRV EBNTwDE, T2, YN
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it

D-—FHTIE pHA~10 ORIPTHFIIEIN RSN LD 5
TEOFRED bhbh, pHI10 BIE S TIREFICHEEL
nnZlEta¥zoRE, LA L, pHIZ KiIZBWT
BB R EVESDEIEEE LB EY, pHILS K
DEPRFTL TR ELYEIT, Lo d HiTIRATEE
LizliaHxdbbdbl, REOMBRIEE THE
¥ EHICETRGBHEEZ OND,

P, 4 2BHHOBRBEIERMER pH4~
12 Dk HIRCHEETHBYT 225, REEOESEN &
W R B3RS RO A LR LB O S v
LY EOENGELERTH L, B - EH I LTHL
8 pH % pH5~7 OWHAMICIEIET 5 Z L ANBY L&
25,

Sz, T REM & LCOBBIREOEIIonT
M+ b, MEeHTI il Db BT B A,
TR OhEITRD S sz, L AER 7 L e (8
stz e, LEERFTFbNhdh -7 700,
BBOBRARSEVEEL L LBV ENE kol L
L, BEEGEHETY LT, BIERBIRFERIZEL
1<, BFDEUHEHREBD N o7, TD2
FAH OB EUIAE & 0 L AR, BRRUR S a ©
BRRNS oo, BBECTHREEDLSRd o,
F7o, HREHBMETEHESELL ML, £
LT, L4 pH BB CHMHELMTIZEE L,
pHE LB G ooz LT, WHTIE pH4. 3 HE &
<, LRSS WIEEET Y 8Emd b h
720

DL LA RBEOLREN S LEZT, BEDOS
AR TS LAY BDE ke olomid, I pH AL
FENAZ LWL VERMEORGE I 2O MR EER
bhd,

BB R R SR L) BofiF ¢ b fiTF o
MBEORENRIGFTH 7O L, BFEEHARIE
EAREBENE , WEORAELEL o/, 72/, BF
2. 5gR IR LAY UL v o 720, BESEME I G UHX
DPTHRLEP o712
LS B Z ORI & o C, MRS 5 & AT
L0, BEMALEO pH 2HO L Z MM EN Ty
231518 SRR AR, AT HUAEER OIS 25EE
OTHPORBITENEHER L ED 5 2D ICLES
&, SR WM T I HHRA IR0 g S

5 &9, REBOHMIEHROB LM EE B0
SNDHTEHFEL, B pH BBOBE L RE Y, &
RERDFER T S RO AR OR: 2 TR L, R
BOBENG D eEn, I @B LY RElT AR
HHZE WO hE R

A iE
b= 7 2 ATFETF % 14 pH 2B X foKE gL B

Ry LPEOFRTICHR L CRIFMPSEHRE, LT,

pH 222 72Kk THRIBO MRS M E 0 E RS %

AR LT, $83F - EHICRIET pH 0 HIC oW Ol

L7z

1. REIFCE pHE~8 @, AR LT pHE~6
D TELL LAY BDE {, 583 EFFL IR
ETHIEERLTEY, BWEORGHOM,S
AT, Whie & pHS~7 ISR+ H T LAt
E Ly

2. pH RERKPIIB VT, ML pH4~12 T
IRCTEPRCHE L2, Mo MBsR, mBL8
DS LRMEIFAET G, 85I, BT
B RS RITL pH AR TR L 572,
RINEASEE LR ONA, BME0skely, &
SOIEHRLRAELTERILE pHT B B 5%
WA RITFTH o720

3. pH DL BB TUB LARMOPR T, REED
A L2HE L HIEOR S L ORI IEOM MM
A h, BMEBORERDEY pH KITHRWE D
BwIEERLTW,

4. BRI BUTIERE &R @ 2 FE O BRERIE £ 1
BLT, 8% @fidd 2082 LT 5,
WHEr T A pHP %L, b LAThH
DREDE Y, B3 BHIRETHZ LY
bhrkhal,

FEE LTHEREOEFIIMABEMENRE - T8
KEZ5R

AR BV TR IO OB R R A X

ALRPLEFICL DR EHILL, HHEREE0

BHEROWIT EBHC L o TR E ST 2

ROV TABITER ST, B3 - g5Ehirac et

HIICREIB S 7609 g S #OSIC D
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KB &2 & B OWEL, OG5 -
ERITHENDH B E LY ShTwd, Zofkic,
T R~ EE LY, Lo
EHEHE ERHRII A LML TS, Ll
Ih BHENHEE R, PRSI NEAT O R &
ORI LB B D7y, Bi0IE, BERENRED LS (2
L THRE - EFHPYE SR DO, RYREIE GV,
BT, BB TEE S AT R e
WEAZATHUE LA oS Rme gL, #y b
ERRIAIC B THIT-HUE 12 & 2 B RBI S SE £ A
Lize LT, TPHEEE T bR TV 2 BUEEREASE
3 EHICYE X ADBITOVT, FEEMEOT S S
L7

BIE REORISOBFHETAEIRE EBCS

A DR

AR BT, BREROBN O 720 I A0
R R OMEL, BHEGROFHRBICEFORLT
ENE R & v BFIS, REHTHRE L &I CHR R 4
ITEAPEDERBLC, LETBHSETHT 2%
HEELI EAMRFE - EHFE\BOLII LML TY

24,44, 6:
2z 4, 63)a

AT R L 2%, RECHTE, 20

RN BT B3R/ E, B LMoL B T,
PIRFE A TRUE LT ORIFBMLME L, Tl
et b ik L CHEF-SUE ORI TG L,

EERARE & U

WERIZ19884E DM & B o 2 [, SR EA e
P ORI TIT o 720 BRSNS L L 2%
BMCEAR R UCISED R L TE Y, IR
F T L AR U S s e S gL L
Twin MfiEd o Lok (L, #iEOLHm
B BT ORE S, TELLENE—LRB LD
09— %8B L7, £ LC, 19884 6 /28H
(BB 108198 (BRIBER) K h—-A o222
(rvy»F—31) %L, WERBRTIRIFIEIL
4 (fREE 486 kg, RTWEG WA 132em?, & 110cm?,
121 em?) REGTHIE L, BURRIRI2EHTICD
WT3SH B EC 4 BRI H 2HTF ORI E L
Foo Eo, HFEM B AP R B, BN EED
JRE% S EWErT o, LhREEECHE2lET S L
Flg, BHORS 2@ L, 2618, FA-—lgAT
REES LAHT%, 0.5 1.0, 1.5kg/em? @ 3 Bl
CMEEPITTHEL, SRMKE L4z, 3B/HEIIK

6.0
5.0
[~ @ - ] o]
B 40l eo
B B ° ®
2]
P 3.0F @ o
é L
an 2.0
L e (o]
$ o°
Lo} e o
i &0
0L i } | i i | ! I ) i i i i | 1 J
10 12 14 16 i8 20 22 24
A8 O (mm)
BRI BRI O R & FUPRT RO S £ DG

o, B e, EHEM.

R

y=9.20~0.40x r=~—0,79**

JEBFIEIR y=8.05~0.32x r=-—0.75*

y=8.41—0. 35x

r=—0, 76+
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WMOHS R A Ul $HH%, MR G & ik
doT1lhwL2HAITE, FLTC, LEHIELE 3
cm DS O EEHNE L.

st Ci, WE & R LB, HiER
1R 100 cm® OB REPICS0RIEM L, W5 & RRkiC
0.5, 1.0, 1.5kg/om? & 3 BeB 12 IR L CHET- % SUE
Lze %edb, 0.5 & L.5kg RIGF UMBO—MIZES
Scem, BH9 S0cm DEWHERE D, £ CHUERBLE
Fote 3617, HEBEOADICHELHERSLVER D
By SURLBIEER 4 KB LA, 20T, 114208
T COMIZ4H, REAOSHEE LD LA iF it
AL, WAERTHICEUHR LY R OBERE IES
10T oA T, B, RERETNE L, 2
KAy - HEUERSIE 1 BB &I, MBI L

RRER

WESSE, WROBS LR HE L TR - &
HOREERI LB TH -2 D Th b, RRE O
WA FERE Lkhorzznis, B E D BOERN
<, LOLMBLARAKE?S D, HARK, S0
Y OMFSRENTREIL, &6, SROMWTFIL
o E o Fre ZO OIS ERICIERT A 2
EHRIREE T o 72 DT, FEHFORBFATHEFMTFE
OMABICE BT, FLT, NAWRBUTAREIE, W
Boeitio 4307 B RIERB OB 20Ty, BEEK
SEOBELEHE L2 BN, £HCLAHTHE
#%iz, MREPRATRBFOES &, BIFOMSO LT
Be il L, FoRRE SRR L et
BEGTE VT AT 20~23 mm BRBE, K S AhVETAT 10~12
mm BETHY, BHEOES SWOIT lom W8, &
SRV dem Wi TH oz, LT, BHADIY
WL EEEOMICIEAOHBMA t=-0.79, P<
0.05) B#obh, T, RBHLOBELES EOH
S FROBESRD LN, B, #ELEEEOH
& R OBB TR A S W LA R BT A |
kg/em? Td o720

Iz, JREFIE AT, 100 B L3BEEICHERE -
i 65 LT AR E IS TR LA OMHEITER
T b BIFMNOSEIEMTIZIOEAELTO S DH 5100
AL ED L OF Tk h OEMXRONLA, 10BE &
350 B 2D & SEFEHATIN LT RN 24T,

t#

SR TR RN CIEE L7 IR
AT s T TR
B (H) RIFH CRRIe Ty

10 67+29.2 544.5 (7.5)

35 40+31.2 2:+2.9 5.0

SILIRA LC iz, £ LT, SFEHTIEI0E B o6THIC
W LC35H B 40RANE WA LTz, T ORIHE
R AS R I LT A 5 0 b ¢, MK
THRFEL TR LB L d oz, TR
FLAMToMIELS LAY B2 RTET R e 1,
FR 0 OHTARIE P AIEA LTz, T,
MEDPFDHOMT SBE IR, TALHETOLE U
BRGNS & » TR L 22 R T A B iR
AR LCHTRER - CLEY, —R, BE2hEI
BRX Do ZLT, HETLHMFL2%5TLD
BESHEIOL DD Tldhdh ol SO, RE
DL D EEAHD T S N RFAOMT 1L, HAOTE
REOROBERIZL ) LEAPANHETHZ L WL L
Y, COMLEIERMROVESEEILNE,
BEBICBTHHUERIER OB 2R L2038
FKTHb, REPEREHUE 1.Okg RoF k& i
¥ 1l om BAEETHIT 0.5kg K& Y 2em R, SUE
DM BIZL Y EFR SR, T, BIEROELEER
FHHEXPHUE 0.5kg RE D S Eh o798, Thid,
TR CEER LT RASEL SR, ByWEiiies
EH L TOLEEFIR LA S LA ORI -
b0 THb,

2B, KEMRoOE, SHOKSEE IS R %
HESARNIR L7z WHOB B IIHhR ) OBHEYSH o 7228

$38®  FLAHIC & BREIE I DN GUE BT K

FeRZ

0w #3 cm) AR 24
o 10.7a 17
0.5 kg/cm? 8.8b 38

1. 0 kg/cm? 11.3ad 42
Figg e 13.2¢cd 33

1) SLAOEBER 10kg/em? ThH.
H2) PO RE B I NI 5% K T T
.



RPHRIHAI I 3505 2 4 FRHLIE O3 -

AT B i

40 r
30 -
|
3:9 20
0r
L 1 1 i H H 1 1 1 H Fl i) '} L L
orl W e
4 3 ..
g 30T 4130 +
x| 0
o OF 420 @
= T 1
% 10t 410 ~
: 1
i 1 . Ll 1 i F D S | kS T | Lol
6/307/24 6 8 1012 14 16 18 20 22 24 26 28
WxA
B4R ST BRI MR & Aok 53 ik OV A UL

DR (BIE)

i oiiE 5mm D OB /2 &%
R

B—|, ik e—e, LKy

a—a ST,

F OB A S FI3H L RS $, L
KAPE20B T & odze £ LT, Wik 30°C 22
HAMEL L, HETES 30mm B CHid Y, %
WEMLHEORE  EHETE LTILT LML Tidy
ol LL, TOREIEHOAS D,
30°C BLTHE, AR 325% 0, TR S 22 mm Atk
2o,

RN BT 2 BUE AR B OB OWR LR L05s
EIBETH B, UHMENDOHT M, WEOEET 5T
TR S HBICEEBIUER L HUE 0.5kg KTy
0% g LT, £LTC, 108 BIZidH1/51084
Lo, BBBRRKRYRS Ladotzs SHIIH L, SUE
A b iAo Z2BUE 1.5 kg RCHI00 BICIEH1/2108
S5 DN, DBEVE L2 oK. B8, LiFHe
BUE 1.5kg RIZI0H B CL870%, 1 A THH060%
OWTRRACF - TB Y, SUENFMC 2513 5T
DOWPE L RO BN, FLT, @T
MCBIESND &, RDHIIDLhot, ThEDRK
FHUTABC & DA ST L D 3~ 4 om (K
o Tl RBP L 2n—REEZONRE, &

SOr
05
o 30F
'}C §
" 20F
g lof S —— 8
0 1 L 1 i 1
10/19 10/24 10/29 11/16 11720
(47H) WaE AR
BRI A CHEE 45 A THUE LA ol
QTR 2 72 b SOREIHHAL.
0--0, 0.5kg/em® + F; 0—0O, 1.0kg-
T a—a, 1L5kg- i, e—e, (.5
kg/em® « 5 i a—a, 1L5kg- I
XX, MG,
50 1
40 &
w30
=
%

11/20

11/10

10/1010/24 10/29
WA ANA

36 HMEDRICL B L L) BT RO
R DRI B35 & [ L.

DT WA RE R OR SICER SR T D05
A7, MERK TS L2 HTF O %R
LW ERATH L, [RIEHIUTE 1.5kg BRTHS5 H
BIc#20% DHTFAL B Eat o Tvadz, ZHISH LTk
PUERK & SUT 0.5kg G108 B b LAt h B
TRIEERONT, 1 BRIIWI0%HTH EATh B %R
L7z SO, SUEDIMSIC L Y SEFRNTEI UL,
BUEATRIT &, i, Pl & D@ 5 EAsY
Bar% <, MWEDHBEWRIFICAY, TOL8VEFD
B L WERODEDEEZ GRS,
FUEAIRI LD LA BARIN L T IHH T
#HBHIEHHE LA, 1 BRI - TR & RE
WEEZWA L HREEROL ) THofz, 2B, &
FUERIZMAE L hdo o FHOKIIE, $UFE 0.5kg
REHT 1. 0Okg RULLOMICHEREN RO ON, ST



58 #om i
BI9% BUTMMOBWICEA P—L 7 2 A2 O DR A
L RRE
oo #HA {em) HE (em) E2E HFOMIEMNEE M RIFRIE S ahEMOMINE
0.5kg 4.8a 7.4a ERIETRE
1.0kg 5.8b 5.7 ac Wi, 2% L. 0kg/em?® LLEDHCHIET B &,
1.5kg 6.0b 7.5a HToMderd e, b A EAmL, WKt
0.5 kg* 5.3ab 4.0b B RIS 2 2 2 EMRE S v, Ll B4
1.0 kg* 5.8b 4.7be 1T O & ) 72 72 53 ﬁwtm{r; 75 IR

1) AR ORI OMEATE kg/em?
E2Z) F PHEASESH Som, MR 50em D
Y, FORETHETRHL .

H3) HOWAORE - 2SI 5% ki
THEEDY.
40
30k

() B =
b

0r

o 1 e

! L (! L L H 1 i Lo, ) )

0 0
10/21232527 29 3111/24 6 8 10 121416 18

WA A
STE UL BRI muﬁtb}m SR U AR

DR (Bl)
(e DFLF A3 L ] U

—"§L10)’f'f3ivcb BHEFMTHLIEERLT, Ll
METEEIRDONL P o7 WK iTTLkﬂ/\T
”)t’( im,ﬁ‘ll otz WEELSLE,oT2,

B, BB oMY oMR, Lk, LT
DR HE EITRNCR L 7z, SUBRITI IR o il i3
20°C B TH o728, #HPit U~1TCThHote £L
T, LEOKTIE24~31%, IR 16~25 mm O
TR Urze 451, MBRAOHTHOBMPTREIK &
o A L0 B M OSESFER R LA RIF LB

30} 130 3
£ ¥ 'W_{ ?ﬂi
1
x 20 F 420 i
ZETE Y {10 T
%

T, MWEOBGMELBETLIIGE L hh ok,
7z, WIE OBUTALE AT & XT%ELWKFTW
ETBDTEVERNTHL, TOFETH, +omicl
FESNAMTF AR LD S5 ERE S 72
~NLATRD, TRIHTTF R R EZDHIDV
TWVhHIETHRTED, 615, KEI LK

BELSNHTF O3 F 2 filig§ 548, oMk
HFoRF b ANFc, ZhiflT+MeEd %05
DUEDEEZ LN,

AKETE, 9, BHOBRENT OLEERTECIT
QB L BT OSSR SR, SEFRBIER L
A OEREWA L, RIS, —ERMTORR S &
e & SRR T CRT OHUE R IR A RS O ML % L
T, RPFMHECHRWEOBM LB L. 2LT, &
HEREMOLFELLTEBRTWE, T T
2 Wy 8 S LB DA S LD TR L,

RERMES LUHE
81, HBOBEECHEEOTESETEE CHEY
DIPERICRIZTEE

198845 9 AUIZIE S 30cm @ 1/5000a MER 7 & —
Hy MIFHERLEIUEET Tke #0, €OLEIC
5968 L RIS L 4o ZhFRR » b
B0 500 g TORHOTHEFII Lz, BROLELGOE
SR 3em Thote SOMLENRy b E2LHLHEEL 4
BEOHE L TLT, K ANIKELKIZH
FRIERTERAS 2em OB SITKEZHE L, D&,
HWHAK Ulze ROATHERE £ C LA LAtk 24080
BMLA -T2 A05F (Fvyy¥-31) %1
Ay P& I00RFOMHETICLCI A 9 BICHEM
Lo 48y b3 B2y M, MEH, BT-oMNHE
MWHBRHEFA LB SICR2ECHMEL UER), 3
DD2:Fy bOFEF IR LA F0RMEE L (5



APHRHHE A BT B A AP DS

CSERFICT BT 59

) o

Wit o MBIz, 272, OB %
FARBIZREy POLEFT Im OB sSIcEHOY =~ L
Y b ®Mfiod, LT, By PO 0em DB
SRR L - BRI RS LTRREE
EE, 250, BFHBEICIEY FFO 2em OREED
MR 24 A ETI0M I, R ERE L,

ZLC, FHBFHMNBEHOWEEITI L LI,
28H IS seEmplic R &, s RIS L B
T4, 200 BIZRERy POESE Smm Ok %
FEIC LY, FRENIIE L7,

K2, BRIVIBEBBUCCRORRICET 51
TFHEAEARIFENE SAREEOBEBRNICRIZT
b

Wi & RS, UKD R 85% B L/ IE
R & VIR R R SR L e 2 L, Wi
12, b7 e A7 R SMETE TN 1 #7100
WKL, HMToMEsEHEF LRSIt as T THL
Dz, FOH, 25°C ORFRBAT2MMIThi T
WA SHFREWE L/ T, THYVETST
DAL O IR DRI 12 334 B JEBRIE LU O 5 i Gl
HEHE L, LEo%E & UBHENIKBE S,
500 8 ML, BHARBDOBDKEKEEE, 20
LI 8~10mm DE S IZFNEN OB L KA E D
Too A (CLILR) ORI E TR LA LR T
P T A7 HET R SRR RS LR &2 D 100
RO LT, HITFoOMNEAH (LK) ORmEAL

WL LLETHLOA BUER), 2L T, 25°C O

FRERPIC 2 MM 7o o TRF B REFREME L /2,
EHUZ, SEIFBIBUSEIFERGINAR & F]) Lok CHsii L 72,

NI & oK S HREE TN 7~ OIS0 TR CHUE:

WHEINZ AT ORMEOEF L WEL, H6HD

&

PURMIE % N2 2 IO BN & I L 7z,

K3, BEROESAH CHMAFICLIBFOBREY

RIEFDECRIT TR

kit ot 3h 4 JEBRIE, LIRS % TS %I s L A Ng
SR L VEPRAE L L, T ORTICEREY 2 mm,
WE 2mm O/hBHREBEIIEL, F24, k-
T AT OEHEHA L, TOEFHTHLEE b
1FE100R ™2 Zfi% B L, 25°C OmIAsA < 2,800
Ihofe o THHEESRE WA Lz, 2o, A LIRECH
FARAT G R A L OB U 2237 & e il T,
FFARASHREI B L CE AT e R EAT DT & L
A

SRPIMTT IR, WRHRE A A SBR[ U R I
B U7 g b & WEARZHET LR £ B 4 T o g
L, LAEIS0M > TMICLTh— V7 2 A2l
FRBRL, 20T TR LICHEY 6~8mm
DM E 1 MR 2R (MHE R 480~520mg) & 2
e 7o X (FEA 980~1020 mg), #EAFHE (WIEEX)
O3 MK 2T, 25°C OFMBNTHEE S S, W
i, REAEIE &I CHETFRATLE R IR A LT
WAHHEF (MBI - h LAt BY) SRR IS
B LR b2 ) B &AM T o 7o

RERER
RER 1. EBNMSOE, R, AMEESHCOV

TIORFEOFHM TR LI-OPEORTH L, RWoi0
A EHEIER O B2 CRMAURIL 30°C 22, PR
T 29°C, JLIRAT 28°C L Wb Th o7z, LA
LT LT, PRt 23~26°C, b 21~26°C
&, RIS RA TH 5 12, Fo, Y
I R OFEHTTU% T - 72

PALo &9 BB MT ¢8R » MEEBIZITD LA,

BA0E  SESRIN e DAL & MR DY K SO
S (°C) i (°C) o
W R SR R ;;5:
W WS T KE BRI TIER (%

9/10-9 /19 | 33.1 21.2 29.2 28.8 28.1 28.6 28.9 74.1
9/20~9 /29 | 29.3 19.7 26.3 26.0 25.8 26.1 25.6 79.1
9/30~10/ 7 25.9 15.2 23.3 21.3 21.0 21.5 21.0 78.2
LR ] 29.4 18,7 26.3 25.4 25.0 25. 4 25.2 77.1

1)

FRTPHEHLDRFHIEOWEMTH 5.
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A—a WEMNDE O—0O, S5dER,

4 FH O 13ROI 81 5 YUF K R OIBUE X 0553
BRSSO % R L 2 OB 38 & B30 CTh b,

Z LT, EHFBPB0RBIET LD LA E, 5%
MTRIZBI B EEFRIEVI 3RO EER LI
DWEANRTH b, EFFERIZSH BICIEHUT - BEUT,
WEROR SITITNGBICELTE Y RIFTh o7, B
7 HIROYURRE 3 TR E L 80% SIS 5 B s,

HHURRICHAT 6 ~ 7 HEC, SRR DSEF AT
Fol, Lirl, KESETIEMIZEEUTER A% 0 B

ole IRFMUOREREBE LBWNICAD &, KEL
BT, SURIC & 0 52 S BIATYL b % < THI60%
e, RIZ, AL EATHENEL, mtﬁnﬂu%°
Rohhdol, SRIIHULT, SYFRLEIEEUE I
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B EATHE AR AT BIASIRITRL L T, TEIRSE
YPobHECE, SUE, SBUERE SV D LAY MoMT-
WA HSIM L <25 x B, L hhr ot
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ER & YRR OFFED 5 1
PLED &S, KEAEE, BoR 7 Bfe 28U



RHHEIIER I BT 2 1 AR O5F - EAIZ T BT 61
BUR MTHUEOAE: & SR 3 BFROHE & DM
W IT $oooE
OB g SR e R
T #(%) FHEE| 1 1M | %(%) FAk
K A3 30 60 10 96.5 12 63 36 2 88.0 17
WO R 1 11 89 93.5 18 7 17 76 100.0 12
i i3 21 32 46 89.5 17 70 21 8 91.0 10
PEARZE T 18 74 8 88.0 18 28 64 8 89.0 12
T, BOBAELS I, Sb bAth B I, AR LA H B

HA2% A RIRORDEAHR L LI

T &, BRENEATRIN UAR 2 ) BIAN A3 B BT
HoN, BEHUOUBEHRABN T,

kO ROB | RDEAH(%) LHURIE (mm) iz, A28 H B 2 SR G LT A EED
KE | ST 24.9 9.4 3 BB EBNC & PO BRI L 78 b 435
s 245 9.0 IR L7ze 4cbiits &, SUER O & 5 bath 1)
WO R | g 40.9 1.9 DELIZFERIETIADE L, A0 5Nt o 1258
e a4 13.0 HLEAS ) Bkt 4~15 eom fid o oo MRUER TR, K
N U 43.7 12.9 M- g RIs BT, 2R kATh Mot A%
W 5.7 14.0 WEIRIATEG BN, SR & L L ORI, SUE
TAIRZENE | AREUT 38.7 11.8 X3 CBIRChb o $7°, BUER & MPUT RO
AR 3.1 13.4 BH~BE, RIS DRZ Y, —EOMRIERDL SR
W) BRI SRS & B Bdote LiL, SUE & MBUER %4 bE 753 B
BAIR  LIRORIGNIC AT RUE A & 380 BT
o T g I &
+ g | RHm
ik (em) %K B (em) 3% B (em) %
I 15.7a 1.0 (6) 18.1a 1.3 (& 17.1a 1.2 (14)
K A8 I 15.7ab 1.1 (8) 17.5a 1.1 Q) 16.7a 1.1 (18
I 12.7b 1.0 (6) 7.6b 1.0 (2 11.4b 1.0 (8
I — — (0 11.8a 1.0 (8) 11.8a 1.0 (6)
R 1l 9.2a 1.0 {(11) 14.1a 1.0 (8 11.3a 1.0 (19)
1 83a 1.0 (9 8.2b 1.0 (8) 8.3b 1.0 (15
I 12.9ab 1.0 ( 6) 16.5a 1.2 (6 14.7a 1.1 (12)
JI i3 i} 4.7a 1.0 (8 16.4a 1.4 (8 15.5a 1.2 (16)
i 10,26 1.0 (6 7.4b 1.0 (6) 8.8b 1.0 (12
1 9.6a 1.0 (5 20.5a 2.5 (6) 15.5a 1.8 1b
VEIZE I 17.9b 2.2 (9 17.9a 2.6 (8 17.9a 2.4 7
il 9.5a 1.0 (6) 53b 1.0 (86) 7.4b 1.0 (12)
L) T, MBS D, Srb bAtom I, MlATHEL
W2) DM 5 BN 5% K TH T D

#3) |

) P THAS TR 2
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OHLEHDE, FHEEES, BRBIE TS Lath B
TREFR SR Ao fohs, WENY B S NCH

/A
EHIIOWTRA L, TR 8IS BV TSR

EUL A BOMET, 220l 3FRIGITOLTY
Fodt, MEDDEEHT O LT lhdh ol RKELEES
NSO E b L) BICl, 1 RKofidksg
DolH, 2HROBEKL RN, REITYEHIEET]
KTCHotze TORID, HLEE SR I BIDELKIL
BB R 3 B EATH B IE~TA R, B EATHBLER
LT TR, FiFo b, PRBR LMD
2% (YA

12, 7Hh=y&at I OBREEIZENRL DEREE LY
IR ORI B BRI R BASRITR Uz, JIE, IR
IO AL ST #UETH 2 LIS X DB L o
B LAY ) BIATEEGUT S Je~ORMR s B L, AREAh Bl
A0%L T L e, BHOKTH T, 2950 3583
HOWAIERR Y LREIBER U ChHolze THRYT
BPUETAZ L&Y, HEFYEIS6T%D S 3 %~
W L7 IROBMOMT LIUE LIRS LA B
1275575, SUTRLALC L ) IHHE & L 45% K £ Cild
L7zo LT, BB &b LA Bl% Sbd 7o fliF At
PR E DT,

O, T R SUERIET B L AR AT BRI

FR2. WHMICBVT, B2 LRETOMT I WLk, SOREEMET 270, ARLE, ikt
A% U CRERISEROMWAEE LR BUE  SUEINCT 7 ~ Y ISR THUE LT ORIED
B L MEAMA LK E SRR L, H46K
BB EoR 2 LU B BT RUE AT E I VR Lo AKEEEUC 51 2 B O B 7 A IEUE 0
52 BRR 3.0g AORUERIE 4.1g~, NIEEHTIE0.7g 75
o Lo | M (53;)@ %3%"'(15/?){ ;}5#/3)}@ LTgn WHLETI0.9g 25 Log~E, Tnei
=\ = K& Clote BIEAMAZLMOKE XS, AEL
i AeguE L L0 1T 874 M1 5mm® A 2.5mm? &, 7z, IR 11
M| 200 424 8T mm® A 21 mmt A&, BUEMMEML S LIk D
PEARZHEF | s 2.1 21.2 76.7 oMK E Lot LL, BHEELSRP 0
WE| 22 02 2 B7 RERS. L A L B, A
WABE N LK ORI B BT REASSEFEMIEICS 2 BE)R
oo | owow PR %
Tl 1 N W@ | 1w 1% (%)
ThH=Y ST 3.1 29.9 67.0 0.0 1.0 99.0
MOE 38.2 58.8 3.0 24.4 30.5 45.1
a7 SR 2.7 24.6 72.7 2.0 1.5 96.5
MO 16.5 58.8 24.7 35.4 18,2 46.4

I, WA o, e bkso®

MR LAY B

BU6% KRG, NS 79 < Y ORI 51 B HFSUE DRI B A 12
RE T
7K H - 45 JE A T A R

e . \ .

EA (@) e EENE  ENem®) B @ oY)
BEGUT 2.99a 1.47a 0.71a 1.10a 0.91a 4.16a
#OIE 4.13b 2.49b L71b 2.11b 1.49b 3.31a
HEDRIPYC IR 2 SN 59K AR D )
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R BT B A ABHRELOREH - 5

ERIS B 63

Dihd, FEHFBREL WA LB EPATRIOR L, T
:tt}&& b, FEM L?‘.ﬂ**f"rfsé?ﬁ"ﬂ;& TSR L 7Rl il

3BHETH Y % 2mm RRE I~ LA &
= & THEF )FEODQ()%&:UL%{ [N ik Rous WAk 7 N DY AN

BATE I OMDAR A T R
Fi

+ 4 st (%) B (%)

mo 96.3 3.7

WA 9.7 3.3

EL) ER s HITARASRT SR U W
LAY 3 RO — R M 2200 1 3%
PAL SN

H2)  dHUR S BKEOTS%.

RKIAT, BIBUCHE LT OSSO WER R 1
BEABRITR L 7e S0P L 4‘5(0)31}51 480~520 mg &
%’c*ﬁ"-ﬁ‘ Smg DB LZI0FHICHET L, 1 HOWE

&, N BEN85%, PRI LIRO58% k4R LAt
?ﬁﬂ &), WATEICHAN, HTFRHEGEA T & AT
OWMBERE A THosze L L, 1g BIEWET S
&, Wil DA BUERA U, TR
MBS BHF2 T W EDT, MTFREEOREHH
Lo g (A

BASE  IMONTIC & AT OEEAFFIE
T
i o MOV 75 L By B
w1 o BEELIBES BLEZD
oM | 5.1 94.9
P 23.3 76.7
Ve I 14.1 8.9
TE AR 41.2 57.8
28 L W 69.0 31.0
PEARZEEF 68.9 311
W) % 480-520 mg @ H 5 *%, 980-1020 mg
DFfIL.

2) RHEKG S EREDTS%.

E B
B OBIZE T ORI & 8L - §UF
DRRAR I A BT, i, W, k@&f&%ﬁ

L, EHEOBEC AN LT, IEHOMDIALGOWN
A LT, R i B AR R T s
DT L7z,

HRERT ISR E BT A3 LT, %’JE%G:J: %
ALy FLTOHENRECEETIEOBHNEE
3 EHICHERTH D EDRMALE RS ﬁ%“'“"”""‘”o
B O OBMIT 134 1kg/om® T, 1.5kg &
THERLDOHET L) ee/hShot, LL, M
W L BE DS 20 mm FREECIAH lem, TEME 10 mm
Tl 4.5 cm QRS ORBDTT &, BT - BER,
BEIBROLRH ST L, HTER Lo LAY
T, KAOLEPFRUEM - T, RBHOMHT -~
WAL TW, REBRICBWT, EHECHELZBHII
KA oz, KL sh EMV‘]V)E{:{“@:&?(%B
GH LRSI T S5, WENRTL I, I
FoTWib Db ol, TOBIZ, EHIZLDH
[EDBEHERAE, DB ETT-0%as &, W% g
IS ST & TH D, 542, WELS N LR
& s, BWNLSERBOFETRESTLE D
KRR S H Y, AREHTTRLRILBREER
bib, THEMTHRF LIRS LATOPCREAD T
o PRON, UL, BlsHLE, TBEHO
SR TR I A ﬁ‘ﬂ“Uis‘f{o T, BHL TR
9 LCOHA L RA % (o lze T ORBHIT (M
Bl b bLath J,k KAWL 20, Lad, MR
RGNS S & i (i~ L7, BROH 5
REH RS 5 & 58 /"r TERH DRI % B Ok B
HRIFCHLHE, TORHTRSRESRLZZLD
BRLTwhsbotEbhs,

BRI BT % 28 2 CHUE L 7o E R i O HLF- 14550
%5 HBICIESUT & 8UF 0.5 kg KI220% 32845, 1 A
ITI280% A5 2 L A2 UE 1.5 kg BB < $4E
LCEREATRE DM dem BREAICh o 72RETH A0
~B0% WS Lizo BERGMNT T, BSokgts
WO, L AMCBTEERTHIWHET IHT DLV
R L, UL, HT oMt iﬁéitﬂ“;ﬁf”k%\/‘
3, 7, FUHERECRIKIREO T 15k
BY, WA & V)1£L‘«‘¢itﬂ~i‘@(i“)<7b’9i£75‘o
Too TOEMIEIAKE D oY, PUEATRV &
<7l BPEMMERLTLZORMIER-THY, 53
b RIFCH -7 LM CBET 2 &SR LT
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K EHFEHIRMU TR - W F A2 L
RTLE g Uik R TSRS P A I AU
SErYUBTHILD PEMENTEY, KRISFHANR
B 27l RO TH L, 85I, HUFILL-T
IE BATH BIAHIIM L 2o gt gs i, ARMB o BT At
F o WMERLTCBY, TOHSRE - EHITHFICE
HLTWALDEEILND,

BFE L MR OMBEERD &, 1L0kg LD
JEROBELIGPUE 0.5kg K& DL MIEDP 72 K
LRI B VT, FAG® HSoMR (g
6.8mm) L9 %X (F 16.8mm) DFA5, W5
13, MR C ISR X D BUET BN, W
EHRRIFCHL WML TA, 8612, SHFL®
b R g c B RIS v, wThb
Bi% B ABESUE LTHII LA ENRG R &%
A LT B, RERORE D & R L KR 472
TR R AT oW T S PUTRBO F AT D
EF (A

M oWBmEEIC LT, BEROMT24 10
VAT TR BT B, 74 ¥~ CHET
BHEMTROEADVESGTHALOREY ¥H 0, H
T D& & OYHHETHEE T 2R TS
HEBDLNTWA, REMTS LHERE, BH, KoW
NOEHIZBNTH, WFEEORE G/ R L
B ISR L A CHRLEAT D BIATK & SR LT, B8
BEMAY R E NS, JIUE, FT T A L EBUTE
HrOK B AT 405, DR T2 4ff, 7o
Y IEHCL 6RE b RMBOBB I R o Ao 2 EAE
HeFZoND, REFHD L H /M % TICLTHIE
ThHE, PRSI A B 72 DR L ¥h LA
THAL, LDELOLEET R MALZ EFEHHO
AL DRd b DEHEZLND, TOMIBIERD
THOFPRENZ EDS BT OND, BEUEHT
OARIRIE—H L LTI T & 2wy, HUER
B2 RWEORMIMPEEEWMO I EATTEL LD
127 Y, HEAOEGREN L DOBNCEITELD
THbo

#5680 & B URH L E SR 2 HIRORE 0T % 8
JEAREL L RS s AT R R L8 2 A, BRY
FH BT OSUT AR 1A% ) BATSKIRIS D L,
MBS B LA OB A B7500 T, BEREE

Bz, £/, HE L HURK TIBEAEI R b EAs
DRI LAY B A, B SRR o7,
FEOA R db 63, RENDBIOREL MO
N T EHIT, FHAEE LR ENDENIE LS
oL Cwiho7eds, MEAERLZ b L RUE1 ~2
EKOPTOHHD bNe TORUS, BFEUZL - TH)
Wi BB IcEd S Y, IS, W EAT) BICIEIAETAR
O—EA B ICHER L ThE e, HEARMIELRLE
QHEFIENLZ EFHS & T,

BOR 7 A5 ORI O —3, ISR & i i
WREDE, FHEOHTHUTNN I LR AL,
Loz b I L db otz TOHEEBTIEMIE
DEGIHEME LD o 7285, REBAsseai g il
WLThALD, S4 LARWEEe TR T IC %
ThHIENTETH -7z, i, FMFEUER LIZHH]
BIRECH D, LEERAFEFARER 2 EATE B ER
DOEDEEXLND,

F 7z, MFICBOKHF RO 1004514 H4 45 0.5¢
BEOTREY 2 RED, BBZHOTELRS
LFTLEY, HE0RE Lo, LL, 1g#
BRI B LS BT 2 L Atses, WREDS R
LRI CHEM L, RESDRAKRECHAL, B
RoObNr, TN we, EBOSERNET
RSN bi TRy, LL, s cogilit
BRWIS BT LB 1 g LUF Tl kAt h Biaske o
NRTholiRe#EILE, RELLEHFICG, 1g
VLOWENLEEEZ OND, THIGHEALZ OTHL
SNEE, HreEET L0 SR LRGN
HIEERLTWA, LdL, HTREILEAICME
TALEE R, RS LERIC ANIEEHEVE IR
HIEIHLPE L 570

ko k9, HTFoR28ET 5 &h, RO,
S % et B, WHIICHTREET AL, WHEOM
FHIHERIE S, W AT BANEAD LT, 53 - sERDT
BIFCay, PERIEEShLZ PG AL 2o
AN

1
F= 7 2 AZFEF R, BBV TEGOR &
WA R A PUTAEE, Ry P EHEMICBVCH
F-OHUERHDARYE 2, 3 OWAERYE U LTV,
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EAFIZ T BB ®

SEILMPISEIE, MWTBOMAET), WLGLEEL,

FHUE ORIV THE L7,

1. FHEORMPIOMF MR & 0 RIS e
BL, BERLRFTH-10

2. BHEEROCHET AT OB - ks
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MRS & 7z,

3. KEAEE, SRR, JUIEE, IR
4O LIERTCHT 2 UET 2 L £ e b 5
SRR Y, MESY WA Lz, LT,
SUE R TR B BT BRI EATh
B HARTHS DICED 20

4. KEIEEE, BOR YR BHETOMT 2 ET 5
ERMEOEN L A0S 2 MR Y, B
G LB LML R E R & o7,

5. HARZEBIZBWT, % 2 mm BREE LI
ORI T EOMT RS R I e T, L
B IHEA L e

6. BAHEAWBEWCBNC, T2 sBEOWET
BEahbl, LB ~EEEATLHF RO
e L i,

7. Pbds, SURRINIBMEOEG D e L, 53
WESEH LT, WHEREROLPROD L LM
B sz,

BIES LUKER

AWZEH, SHORYHEEEOMRICHIEE 25, i
Tl S N BT 053 - EHORLEHYEL HIY
ELCHFoltbOTHB, 7, HMEOEHELZOEF
L TAPHERRE U A2 B T, o R BT
FORIGE  EHORBEMAROWELIT o720 Z O
0L, QCRERT- I, IEEEKRCIRTESE DD o T ARSI
WLl ot, L, BRNSLWE, FEGEHNT
R REBEEATR & CERIL, 3 LAMT oRisis
LW o rze SO, FERRR B ORE ALY
Sz, —77, MAOEIEEIREO LB BV T,
KB EH IR RIEOEE L AL ~NTER LTS,
L OEE LS - AR, SIS0
BRI B VT, BT & R L OWEYHREITEHS T
WO, BTN R CREATE DS

WEHORBEREL, DRAHRT L L olBEtkt
HoHIHOTHERSIELLDTH 72,

F T, FHHERRIC BV TS - EF T RES Y5
eI R I B AR EHL AT B I L
MFETH L EHZ, FIZ,

L kBRI B AR ORBICIR & Lk~
R4tk A HE o0 I 85 NI R & O B4R,

2. FORYE - EGBBICEEE LT RH - ARER
% SRS & O

3. APHEHHOMETRETE SN TV A RIEHRPE
G LTS DAL & S5 3EEE & O IR

D3 g, SR A AFELOFER D SR AL
WAk AT 5 ECO, 53 - EHOMIPBRMIRE L
THE L, DT ofgz .,

I, £EREICS T IRE - EEBBOMNE & EEM

=R
FEREEAMET, P72 AT ORIEER

THIBES SBEL, 1 ARG SRFHR ORI &

SEETINEIC S 4 AEBIC O WTHRHET 2 & & 612, 6

BRI L 1T - 720

L RSN E/gEmemy, 4 &Moo
WHEFEIRORM B BB B, Tk, HMISRNE
THHBE LA SR e Ik LT R E R Y,
PR IR T 5,

2. RWEOBBITO LRI SEE S v
T, HFRATIRIAEACE Loy, BT
BWTAZE0H 5, MUEORAGHHY L L
Lo EEES K, BEEsHEdsizont
TP L 2 VPR 0 & THORAHS % L5 1cd B P T
W (ChEHTONE LAY EIRE), bk
B o 7 FF DR TARIIARME T O g~ A L
BB LM TH 5 72

3. RHERECE, WIEBERm SR, B0k
F- DM % » TP F el LC, kT
AT B COMBMT R EHIGEITEN
(RMEOEMN D ETER) 2LEEL, FlEHKE

WRMEOH 0 1S ROLBRTFHH L TL S (L

WEWESR), 2 LT, ZORMBORNGH LARIEE

A 2L i & o BICIE T IE oM B 4R

(r=0.89, P<0.001) Do h, HFBMICBWV
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ORGSO S LT ORE, BETA~OHTFRE
ORI & 0 SRR IS 2 RO 3 BHRICHH L
pAN
18 WESRAIREBERL, SRR
WA L% T CRMELEH L, TR
AP~k AT BRI,
D, MR L - TRERRIICEE S,
3 5 A0 A ST RATRIEENT
AL LAY B,
M8, HEEHA~ORWEOEA LTIV 2B L2
Wiz, TR EELERANEATEY
— BRI AT I LT AR
A,
BT A TR CIREA g & B L T
BENHENDENE Y, HEBLFICRST
TP SHEND EAR AT BB e A, IR
DFINC L b 3EFROBMAIEIR SN,
YREE TS L C 6 D BT o A RLACH RS
EMWMEBOMB L EWAELLLELEI A, OG, TF,
KBG 0 3 ¥HMDOMMEDOEBENIE 2¢g D LOKE
ST AL, UbEADESSL L, BHARL
MR TH ol LirL, EHNT 1 gBEDOKES
Td -7z MF, PRG, IRG @ 3 BFIIEAR 1250 By
£, HFBPHEEICHELT L0 -7,
FLT, HEEORERG I ELE AR L OMICE
HOIEDMMBME (0=0.96, P<0.01) #FHHh
B ORI S LAY RBL b o 72 EIF
T OEHFBHRIIB VT, RGBS ILEE L
BEERALTBY, ERFHoA»LRT, KK
%1214 OG, TF, KBG o 3 A% LTz,
KBEEHF T, TR REVESHOIRIAE 2 5E 54
7223, OG & KBG #4472 {, PRG, IRG,
MF OB S HTE Lo he it oo 20
HHOBMEORE 6 IR S LESD Loz
—SEDBRIETED SN o T,
PRG & IRG OHITFHUL, MhoRALIZL~T 20
fEMEDH Y, BEL OG, MF, KBG LhKE
Motz, Linl, SHOBREZL LATYREDH
Wi —EOBME RO SN, HTROMEHEED

MR AR BASEIFRICE 2 AL A L H R

ol

0. BE, HESORBERIRIFHECREEOE

BhiCRIZTER
AT I B 4T B SR IR L ARM R O BAAT ) AT AL

R ORI - ARG E - T, WM, hHBEEIC

HERG T HUBHIC X Y, 0L ) RBEEE ST S,

F =7 A YRR VORET L

1. BRI & SEEEE S X UIRWEO A ) & OB
BUTOHTH T2, 15~25°C OBTTI0%LL L
OFEF-AH LAY, WIS L7z, MBOM
H 2.7~3.0g L K&h ol 5°C THEDL
HEH B LR LAY BOEFANTITVER L /2o WSRO
35°C TIABESFE LR, EHND L1g &AEL,
0% AR LAY BT » 7z, MIBIIERIE L 4
ol

2. MMRIDKPTOROSEL, 15~30°C Tl
WA A4 T120~ 1304428 L, % 2mm 2
BOEESThol, 5°C Tk, RHBIERIE
CTHED By, BT HRAHBLIY S EHTIRII0R
Blbget Uiz, 35°C T, 8, Wilog
W FIF T,

ORI, BB EHRE TS 15
~25°C DT, BROWEHOPMETIEEL, [
LML, LHENYENLV, Fhd DR
WRTEBEL AR, i, ZORNMEEED,
WEADEHRMT A e bh ol £L
T, WHBOHE L RS LERT oMz Mh
LMVIEDHMBSRPRD b i,

3. EBBERICMLTASLE, KEIEEIIERS L
Bl b, HHORGAHT kS h < o TR S
WA, IR IED LRI 2D AR AT Bl
W27z, UH EATH BUORE R Tk 5 40%
RAs, BoR o 2Cl8% R £, bt
DRI EFNFNEOB LB TH -T2 T, Bl
BT, SRS GREHIGEIE) 2 5g b
127 5 R LAY BB A%, KBTI
10g BLECLs LA HFEL o7z, #LT,
HAHE D 3g LT ORI % 5 BRI
Bole Eiz, L LY S BRI



APHEE AN B B A AR OZEH - T b5 67

BT AHMEOWAG G, BRS04~
0.8g T, AKHEIHED 3g TRTNED o7z,

Z ORI, FEHFBBISEHEGE L UM ORA D
WAREIRE B DR OMIT BT AR E
YA
YL F OB S B I IERBEENK DEB T H 5
FURIFCH o7 WL, KO LTRSS 8
HED LMD ENEED S Ldr ol NDOK G
LAY BB L A o 72, FEIMEGIIONTED I
Y BARZ BEARD SNz Fh, TH=Y
RS A B D RB OB R R 7 R 2 h
Eh R REhold, 3F7EV2BTFTTHY,
KHEIIREIRE & Y /S oz,

SO, BHRIRORE TEEFHRERE SN
A%, ARG <, HMPRAMERICEAT B 720
TS pDIEBRPLEEER D,

REIHE, BARY BEE I, TR T B L
AGERLI0B LLEREB LT, TRERHORDEH
HULGH WA, WL AT IR o, &
BhL, YL &h (@l £, TR
7% 4 mm FREEINBL L2 HF 2 A0 I IEC0% D E T
7 HMMERE S 2T h, HFHUAMTEY B A%,

ISR DL LT, #80% DM R L7z,

M. TEBBREHMOBES L UHEFRENE SRS -

ERICSALDWR
RN OBIZT I B IE B IRE oG

REGEOWIT, S X AT SUE 5 IEIC R
FTHEIo0T, =N 7 2 AT EHCTHRE L
FA

1.

KH G pHE~8 @, BoR 7 A 3Cid pH5~6
OB T L LAY BIAE C, 583 - EAD L D4
ELTEY, HMEORBOH,L S, WLEEd
PHO~7 BEICCLR§H T EAREE Ly,

pH 2 A 7KRAUZB VT, R - RWE pH4~
12 FCIRVHIBTHBI L. L L, BEomH
L WH LR O 5 SRWELISAET L6, #
WEDREKEE S, EnENIT 548 pH
BRG o7z WMEASE LR ORE, HRE
DL, BEERALTHELALE, pHT 0B
LEAHRIFCholze B 52, % pH OB T

LR O CIRITEASSE L7 a S RMED
B3 EDMITITIEDOHBBGR (r=0.73, P<0.05)
B b, WMWEOREROE pH HBREEDL £V
ZEFRRLTWI,

3. BoRo BBUT, WEROEIE & BBEAIK O 2 OB
RRLHEL R MM LT, 383 - @i 5k e M
MLET A, B pH 2808 L, bl
DRIOBE LW, I ERTRRTHI LA
EMNER 70

4. FHEORHNORTIZENIC LY KM e gz
gL, BFLRFTH oz, T2, BHEEHD
THIEY 513 LT OBE) - Mk bl ot
LT, MbEFDEPSL LAY, WL EL LS
HINAEES bz,

5. URHIHE, WEPR-REE, NE-RE, WIS e
4 F LRI CHT 2 ETH L, HhiE
BHEHEELSR LD, BEXYBIEI L, FL
T, SUER CIMBARIRY B EATH BB M E
BB TH G ML, IEFICENRS
FA AN

Tz, KR, BRSSO WHORECHE
FHUET A &, MESUE I ~RIEORAG 1214
262 MEMLRY, BEEIRBOLEMOKEL
Bl

ZOFRRBMT 2 HET L2 LI L Y RWEOR
HIIAEL, BIENRED, EHIEETLILE
RLTWiz,

6. BoARZAMOKHT, W% 2 mm BE Lo
Wikte &, FREDHTFMRAITLPPIHEA L, S5
12, MULEEEIIBNT, HT% 1g BEOHT
ET 5 &, MFHRA P~ AT HH A
L ol

PRz, HREEICHsNA A AR OMT i
ER SN T FORY, MECRYE  ERIELETE
B, BERBRICMS208EE: RE 5, HTH583%
BB &, AN LR 6 54 LRI E DS
BT LB 2 M L, HToBh & 2
LMEETH, ZOWOEAFSIOMIFIZ & - CTHIFBIE
ALY, WG, B EATHEL R EATH B RY,
FLC, BEHFNHRET D L) BIeHEAEIAE &



68 # H

i

Pl

D, FHF - EHFEREL, FeLREIFTDEIL R
T, BRPAREI R Do T OFEFBI O L]
DR RSy - TEHE, i MR R BRI 22 &,
BIFRIZL o TREL, LrL, HFEEUETSHE, A
AN MA D LEH M ED, REA) BT
SUTRFEIYLESND, T/, BFEHOLMTIR
27 ) RO A SR b8, BLAH) Bl

PRSI

ORI, R Gk
e o GUEOHIE b
KO

EERRODIZN G - -LEIDKS))

VERER M 5 E MR RO R &, i
WIARIHET 5, 22T, BRI L > THLMIICR
N REERTEICB W CHBEL, 26 EAT0 B, AT
B 3FRhN BRI E, T ZIZHETHR
G - HEHSAHERE OB E SO TERT 2 L8
DY TH B,

FEHOEIE, MWESEA L CHRIICEE 75T

r%%<wm>j

it |

s

T
[@Wé&%%ﬂ
__rm

HURERS | =
Z@?ﬂéiﬁb

!
{

X2

B BRI B | | mes
(g P
TR | =
AT e
HEFARE | R L HFRGEAT AT |
dhgh | | NEBEA T 5T, AT imw«{
TUBGA | | oA A 5Lk, B WA |
o B3

(o

et 510
R

D ] D ow] s on) mmes o] (e ou) (e
SHLAON  MEpon A
(L5 EORMSORED  CRET)

BAOR GRS B S A ARMLEAE T OSBRI DRI

oty e

CEABELE £ 21T T 2B

AR AR AR 25 g DLk, BAR A Sg Dk

w5 @3 g L.

L4
R

ArliE

7 i
| s
s
Wt RFEFOHAT
[ ST AR
— ! AT
|
v mEm|  |mmEo R
T B B AHOAIA
ety | = E : £ 5 e £ N
it
HHEDFEHE « 35
L s
Lo ST
i}ﬁ‘w ..........................
£y
Mot

FAR WWEORBNIIHE T LER

—, EEMER

BRI,



THHREI NI BT B 1 AP DS -

ER MY B %

BARFRE SR UBREM DA, BREHO L L5E3F
EDGRUREBDREIIL 5 TEINTTL B, ORI,
WWEOBRSE I, RS T 2 ML T
PABALTHCRAE LIRTROBEHETH Y, ¥
DEREEEL L, BEORELRETINTHL, &
fo, ARBFE ORGSR T R AT R R RN 3~ 4
mm MEMOC, RENSLET D & BF RIS 2
H, ZHWSKRELLDWTF 2 LHME L, SOWEE,
LRI RASEA L, DT L VM EET S E
TOM, WHENMTFzEETIR/UEH- T E
EIRL TV A, ZOEBEREH & 73 Ea I SHREE
DFEEHPRES EBRIHHRLTH S, LT, RIFE
R R pH 7 EAMOBERIC & » TR
O, BAENEET S, 3510, FHEOBTEREILA
FHOWMN B AITREOES R L, BHFN
DUHBEMHEWETS, TOMIL, KFEILL - T,

REHRH S N A AR ORE - EHICBWT, L
HRADFETF M AN BB 2l & R TR E O [
WikL, 2SS TLMEREOMREEIRIOL B
DNThHIEMHLIER T,

5 B X ®m

1) CampBeLL, M. H. and F. D. Swamn,  Factors Caus-
ing Losses ‘during the Establishment of Surface-
sown Pastures. /. Range Manage. 26: 355~ 359
(1973).

2) CampBeLl, M. H. and F. D. SwaN. Effect of
Strength, Tilth and Heterogeneity of Soil Surface
on Radicle-entry of Surface-Sown Seeds. [, Brit.
Grassld. Soc. 28; 41-50 (1973).

3) KRBT, FHIEZS, B ommBks
fik pH & DR (13) FEbHh & B e ok
FHEE. HER 85 17-23 (1966).

4)  HHBE, KEBLF. oL pH @
B4R (14) AT pH BERFIC BT 5 MR,
el 36: 346-353 (1967).

5) Cocks, P. S. and C. M. DoNaLD. The Germina-
tion and Establishment of Two Annual Pasture
Grasses (Hordeum leporinum LINK and Lolium
rigidum GAUD.) . Aust. J. Agric. Res. 24: 1-10
(1973).

6) hHMEISEAR. RO AE. BE
#, BOEC, pp. 7-15 (1979).

7) Dowring, P. M., R. J. CLEMENTS and J. R. Mcwit-

8)

9)

11)

12)

14)

15)

16)

17)

18)

19)

LiaM.  Establishment and Survival of Pasture Spe-
cies from Seeds on the Soil Surface. Aust. J. Agric.
Res. 22: 61-74 (1971).

Foarp, D. E. and A. H. Harper. Use of Growth
Characteristics in Studies of Morphologic Relations.
1 . Similarities between Epiblast and Coleorhiza.
Amer, ]. Bot. 49: 520~523 (1962).

IR, KW JT. ARNE - SRR KB
2R A BT B IRPE (05 24R) KRB
MW esFELoME BHERL 24 108-110
(1965).

Guicarp, J. D.. Du Cotyledon des Monocoty-
ledones, Phytomorph. 25: 193-200 (1975).
GUTTENBELG, H. V.. Die Entwicklung der Wurzel.
Phytomorph. 14: 265-287 (1964).

B B, BRORSRIGEREEIC EhIciETD
CABMNRMEEIZE 20098, BB SER
3: 1-160 (1970).

HarpER, J. L., J. T. WiLLIaMs and G. R. Sacar.
The Behavior of Seed in Soil . The Heterogenei-
ty of Soil Surface and its Role in Determining the
Establishment of Plants from Seed. J. Ecol. 53:
273-286 (1965).

HARPER, J. L. and R. A. BenTON. The Behavior
of Seed in Soil II. The Germination of Seeds on
the Surface of a Water Supplying Substrate. /.
Ecol. 54: 151-166 (1966).

A B, RRTIEA. REIEIC & A LA 5
DN A8 O 130 e i e o
(B8 BUE 7 & U RSB LIRIC & & 4 pH %L,

B Mgk 42: 453-458 (1971).
A R, FHIEL, REIARL AL & AR

Rl e & DS AN 0P8 (O 280
12 & B4 pH % b, HAEEE 45 213-218
(1974).

MR, YrfEsE. BT B1) BKHEEE
A 5YT v T4 55 ADREFERIC M 2198
—— K ER R ORREB LA 5072477
AOWIFH—. HIEE 18: 19-25 (1967).
Hassanyar, A. S. and A, M. WiLsoN. Drought
Tolerance of Seminal Lateral Root Apices in
Crested Wheatgrass and Russian Wildrye. /. Range
Manage. 31, 254-258 (1978).

BUIEES, ABARAZ, WA IRHIC B 5
O OB LSRR & 2 ORI T 5
WER 5 s s LT oMM RILAR
LR, B, MEOWIETIZOVT, LY
R 7. 16-33 (1961).



70 # oW i

20) B, ABARAR. RPN ORBRRE 52 DHEHE. AR 32, 189 196 (1985).

E ¢ tﬁ’i'é‘%ﬁl’%iﬁﬁi ERWH & o 36) ERpEIA - BRI - RIS, B ’@71:/)_]{! B
M S B R, bl Rl 12 TAHHIEN. Tk @Li?ﬁ»biﬁilﬁ'%‘”’ FICRAT
23-36 (1963). TNRS . Bk 26 404-411 (1381).

21)  BJUBed:, BURM—, R AL o 37) Mavnarp, M. L. and D. H. Gatss. Effects of

Ej{ﬁé B3 B E B OSSN, dbilE Wetting and Drying on Germination of Crested
JES7 BRI 13: 80-90 (1964). Wheatgrass Seed. /. Range Manage. 16: 119-121

22)  BLEEE, fEEHER BB BU A BREOIG. (1963).

JepitAesit 96 101-113 (1970). 38) Mcomwnigs, M. J..  Effects of Moisture Stress and

23)  EFIRMES. AR oo JURCEAET. B Temperature on Germination of Six Range Grasses.
Wi Rt s, dvdel. p67 (1982). Agron. J. 52 159-162 (1960).

24)  PINFEA, BERLT, LY A RHIEEE, B 39) MewiLLiaM, J. R, R. J. Crements and P. M.
HZ., BRI L AR R B 534k DowLing, Factors Influencing the Germination and
A bR BRI M 207 (BF Establishment of Pasture Species. Proc. Aust.
#) (1968). Grassid Conf. 1 Sect. 3a: 5-7 (CAMPBELL &,

25) TL\BZ'}?T?"” T oARPhEd fkb‘isbféiéiiiﬁ?ﬁi?I, 1973, #HB 1, =& B) (1968).

BT BT A8, SRR 40) MewiLuiaM, J. R., R. J. Ciements and P. M.

13: 1-66 (1975). DOWLING. Some Factors Influencing the Germina-

26y B OB, AR L ARG (1), EEE tion and Early Seedling Development of Pasture
#7 243: 6-10 (1975). Plants. Aust. J. Agric. Res. 21, 19-32 (1970 a).

27)  BEIEA, MBI, Ky Iz, SEOMBTR 41) McwiLLiaM, J. R, and P. M. DowLing.  Factors In-
B & U AT RIS R R OB T fluencing the Germination and Establishment of
AW . BRI T 53 1 BT 5K s Pasture Seed on the Soil Surface. Proc. of the X1
oFEE. Afeikd 28 92-93 (1959). International Grassld. Congress: 578-583 {1970h).

28) FRHRE, A 7N TrI45 5 ADEFIIRITT 42)  BIREHE BT BT AP L 5 ATE RO
W &GO, HEEE 11 104-109 (1965). SERAETE. BB EAED s, W

29) ISR, BMENE. SFEELoRReclT 51\ pp. 842-852 (1976).

LHurgell. His “lLU):tl;?!JK FORAL. BT 43) ZHF B, DNZEE, BB, LBl
# 8 55-66 (1976). T AWM. oSO - wH - AFICRIET L

30)  MIEEEER, NEA RS, BHEZ. gm0+ SRR, R R B X U R H R
R Al AN ﬁifi?’rfiiit@ B, e 28: 82~-88 (1982).

BB 5 e a Bmui 10: 135-145 44) ZHE& i, NNKE, FEEWE, gEUE. o
(1977). INEEHCH T BN, R BT S I v o

31 i f’IS }i?ﬁﬂﬁﬁ@ THARY  Lo—#aL FHEHOBAATL RO - B RIZT R
S A& LT, F%gk 28 89-95 (1982).

HAMEE 41 174-177 (1970). 45) ZHME=. 4 ABEYOSFEICMET A9 (1

32) g, —"PLU}EHH, FHEME APHEEgics ) Mu@»mmmzsma SIS, AIIRELK
VBB L UES. AR % w1, 1-8 (1976).

10-17 (1973). 46) EARIEE. KORG85 LB

33) W 5L EROBRBHE L SR L b % 9K RO B B VM S TR gE. )1 SRR A BT 8
bz, R 128 115-144 (1961). 4: 1-59 (1975).

34) LB, EHMESEORKR TS 500 47) ZHRIESE, BEENE. BATILOL R SO
FR ORI BN AHET 0 L FE I O '?TH**@ A BT AP bl R EUHER T 1-144
FoOEMICRITTREM, BB 30 375-383 (1970).

(1985) 48) kO %, EEFER. BRI B AR

35)  delEAA, FHEERL SORBIITRS. BB HOUE Hew AL (LioJiUh"’) LA o

HAATRICE T 20EN. BATHICE 24—
Fr—=KFFI A=V F by THEIG ORISR

BHB L UPBETIORIETHR. BB 22
132-135 (1976).



Ak

BRI BB A AR DR - B

B4 B9 71

49)

57)

58)

59)

60)

HRAE], #NdE-, Kl
", 1, HEMF M, BN MPEibo
FEHEE & £ ORI IC oW ZIAY
W 6: 53-62 (1984).

TH M, =4 u{ =, fia)’ffﬁu. FIIHHLC BT
B4 FFCRE O - ESF. AREE 32 ()
66-67 (1986).

PR 1!6, BsIER,
Gt

B, SERE, BRIEAL RS
BARBGEORI - ER 1 BIBORI &
Mo sb Lot & QM. BER 33 256-

263 (1987).
HEOM, SRWNE, SEEIER. R syg

LA AR ORI - B 2. BREED b —
W7 2 A5 (Fesutuca arundinacea Schreb.) D%
SEEHE L 0N 2 OFRYE o )Jk&li@‘%’%
AREEk 35: 1-8 (1989).

B, ZHENME, REEM, L.
AL BT A 4 AFHO583F - B3 3. 1
DO, KFECLCHER -V T2 Ay
(Fesutuca arundinacea Schreb.) OIEFMHTE & %
DOMPEBOEFINRATT Y. B 35 9-
16 (1989).

FE O, ZHRE=, REIER, @O 24
FHNZ B 5 4 AR OS5 - w3 4. Kl
T

HEGE 36 (1989).
m«mz WIS, TR % O DI s
BRI R Z 4 55 pH e (W) pH 350
e, B 51, 374-384 (1980).

FILZR, ARIEME, A, SR, O
B, SRR BB BARLY Y MlT 0%
BB 1. HK - SRR Y » METFOH
R L OWIAET IS LITTHYE FEoms
41: 640-642 (1987).

FZEB—, W R APHREREC X AR
WoBR I EBRoLOOBMEROMRES L UF
NORPOWMBENTTCOER. HREE 33
356-362 (1988).

NELSON, J. R, A. M. WiLson and C. ]. GOEBEL
Factors Influencing Broadcast Seeding in Bun-
chgrass Range. /. Range Manage. 23: 163~ 170

(1970
P %, Z:“IIBEU’E, NPEDS. BB FERTE
ZB$ A00r5 SR A & DI B O i B
&AL i”é‘fﬁ(?iﬁ}&&~a~ ML O, Hih
b 8: 1-10 (1976).

NisuiMura M..  Comparative Morphology and De-
velopment of Poa pratenses, Phleum pratense and

i r’i%'iUJ”f LARMER OO AT ) O SRR LA,

61)

62)

63)

64)

65)

60)

67)

68)

69)

70)

71)

72)

73)

74)

Setaria ttalica. Jap. Jour. Bot. 1: 55-85 (1922).

'i’fB]“’”“ KRBT BIF5E. FINKE
¥ 13: 1-81 (1963).

l‘TBHA_, BOERIE. SRBIHOWMIZ T B0

7M. MROBMEIC>WC HIEL 29 63-65

(1960) .

BER AR R B R R, BRI Jt B

o s 2 ORI B8 (1),
#F199: 1-7 (1971).

AR B SO e B BRIk B
Mok & 2ORBICHT 5% (). #HiEi
#i 201 1-5 (1972).

AR D ) A B A A S R R T 5’?,:1’ %
MR BRI b O THAN464
JEERERIEET ¢ 7-91 (1962).

REARIK BE ST & RS R A
M No. 2 Biith DB AR
e B (197D).

PARSE T, YW i, MERRE AT v IA
FH AL =AY 5 AORYHRBERBEZET 5
e W1 45729479200 —XY

SRR ETIF L SO
1-307. BLAkwEET

7 AMAHHE & & O REN: & e Lo o

W, HBEERE 13: 7-12 (1967).

FARSE T, R i, WIS, AT o4
7o AL~ X7 T ADORHHEMHE T 5
W 2 u—-XF552A045Y7 0540
7 AMAHHE £ & O HEM: & B EoBAIcD

5E 13: 13-18 (1967).

FAREEZ, PO, WEREE 15T Y94
T AL =TT AORHHEERHE I S
Trge 3 LRoOME s u - X5 2 Chior-
is gayana KUNTH OO RIS RIE¢ o8, A
&% 13: 248-253 (1967).

)C%"”lk NI R SR D W IE . SOk 3y

W 4RI E, 64-70 (1969).

L

}\l‘!»réefff.b. PR AE—, R RO B LA A
BEBICRIZT Y /bliHi BB &
BT & OBMR Aol R EUEHR 2T 77-88
(1973).

HAME, BRI, R E, KRB 8% &%
M2 B4 B APBR B S O B4 [ B A0
78 W2 KIATHIC & A%A:EE. SPRE
AP 11 33-42 (1982).

RasMUsSEN G. A. and H. A WriGHT, Germination
Requirments of Flameleaf Sumac. J. Range Man-
age. 41: 48-52 (1988).
AT, FEER, WERN-—
DN THE

YriEh.
ZETHgE (IX) pH BL U Ca



72 # M 1
DLV AEOEFICE LTS, B 88) MW BH, BINME. @RS 51
11 (30): 35-36 (1964). W pH o B A H R AR L

75 EHEME, AR B MEEARMICB AR BWFSE— HAZAEEE 45 561-570 (1974).
M4 AW 818 SO oBHB L Ul 89) Warr, L. A.. Germination Characteristics of
Wi OB, FEB YRR 1 1-18 Several Grass Species as Affected by Limiting Wa-
(1974). ter Potencials Imposed through a Cracking Black

76)  EREBRME, MR L MEEAMIIB S ARERRE Clay Soil. Aust. J. Agric. Res. 33: 223-231 (1982).
Ko B a0 38 RGO BUUER 90) Wison, A. M., J. R, NeLson and C. J. GOEBEL.
HiizowT., MARERIER 1 35-63 (1974). Effects of Environment on the Metabolism and Ger-

77 ARTERME. AHHEEME RIS BT AR OsEE mination of Crested Wheatgrass Seed. /. Range
FEIZB T A EAERIBIZE. ML RS A Manage. 23, 283-288 (1970).

3 (1979). 91) IR ERES, BRE— LRSS AR

78) AR, D B, FHER. SRR OBE (5 13 LENE & Bk e oWk BN
I B AEBER  RHUKG P AAEF R O M 33: 343-347 (1962).

SFEMICRAT TR B VRS E T SR AT A 92) IMR—ER, SR %, B %, atmiEZ, W
65: 1-2 (1972). ke, WHAM, FHEER LEFR, BEH 6

79)  BHITAME, B Rl oS RIC B INEESE, PIERRE. L EEIC BT A RO
B AR & FIC oW, dREEE T A W& B R (3) 1963~ 19654E D RER.
e 26: 69-79 (1973). WK AR 17 87~118 (1966).

80) SHarrow, S, H. and H. A, WricHT. Effects of 93) MR, R, HEEERT. LRI B
Fire, Ash, and Litter on Soil Nitrate, Temperature, DAPHE I & AR (4) FHE - Rk
Moisture and Tobosagrass Production in the Rolling A - BB L OBR. SRR 19 1-17
Plains. /. Range Manage. 30: 266-270 (1977). (1967).

81) Storzy, L. H. and K. P. BARLEY. Mechanical Re- 94) (AR—BR, fEREge. ECEBOYERICB
sistance Encountered by Roots Entering Compact LYk, B Esk  39: 426432 (1968).
Soils. Soif Sci. 105: 297-301 (1968). 95) 4 R, LM, BARE. ALRhoBK

82) WG M, MREITCHE, MMEGRZE. KEBRES YU THRICH T B AR RrE 1. SE g -
Ty IATS ADEIIEREE IREHE E &4 F oy — FF5 AWM BIT B BRTHOIEES
¥, OBHEE 17: 161-169 (1971). & U ORI 2 b & A 72 BN T RO

83) WE M. r A XEIOREIFAEMEZOHWEFAH V. BEGE 32 211-217 (1986).

B BAgE. R 21 161-210 (1974). 96) &¥r B IBMESHORALRRICHET 5%

84) WS, IREISCERS. SRR B 5 BT O S BT oS, B
R I B & USRI A DR IR 19: 261-264 (1973).

TR BRI 120 21-29 (1971). 97) &E B ZHEMNBORAZRIZHT W%

85) WOHN @, SORMR MRER, PEEHE S 8 HIKAWY (%1 oMeBulTo
WORIERERITHT 598 W2 ok BEBLUMMEH. HHEE 19 265-268
FIBETLHOBROKNE 3725 NI LETEH {1973).

DR, HERWHER 15, 7-14 (1967). 98) &N M. BHREMLORAR RIS T AR

86) WM @, RUUHER. TERREERICBT B BOW AFNTrI455 AT~V bk
FEEHIWT AR B R L A B, AEFE 19 269-275 (1973).

B o 53R JuiE st 9T 1-8 99) ey B BHESMbOIAEDR RIS T AR
(1970). w12#k Loy METORIEEN R4 HERE

87) IRHMEIE, HAKIER, RHEHE, TFEE K 22: 99-103 (1976).

OEBIERICHT AT 1M R¥odt 1000 KE OB, U FA, ARSI RHMFHLOE
SRR EFOFHM & QI BT BB O L, AU RICET A0F9E  SI13H M & SO

STAEIHEE 2 49-68 (1977).

B, VLI 15: 85-89 (1977).



