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Table. 1. Varieties and strain of two-rowed barley used in this e%perxment

Alchlwase go]den Amag1 nijo, Asahl 1 Asah1 6 ASdhl T Asah1 8, Abahl 9 Asah1 10,
Asahi 12, Asahi 13, Asahi 20, Asahi 22, Azuma golden, Ebisu, Fuji nijo, Fuji nijo II,
Hakata 2, Haruna nijo, Harupin nijo, Goldenmelon, Goshu chevalier, Hatakaze,
Hatukaze, Hokudai 1, Hokkaido chevalier, Hyogo golden, Kairyo Nijoshu. Kaneko
gold, Kanto nakate gold, Kinai 5, Kinai 62, Kirin choku 2, Ko A, Miho golden, New
golden, Sapporo 7, Seijo 1, Seijo 17, Suwanharusu, Shunsei, Tochigi goldenmelon,
Aramiv, Betzes, Elrose, Klages, Moravian, Shabet, Wing.
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Fig. 1. Relation between pF and moisture ratio of soil used in this

experiment.
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Fig. 2. Relation between pressure of compaction and hardness of soil used
this experiment.
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B EPAL 1,

HRLATHE  AFEOERIZ B THERL 7218803, WNRF R EERIRE A & BREL 72
Wt T, 8mesh DEF & L 2z £EAS 2L TRV, 20180 pf — %Ki
figid Fig. LIz/R958 ) Th - 72, pf — SR IEEE O EMIZ X, pf 0 ~2. 0 Cid Ak 24
51T, pf2.0~3.50M T3 oMAhE LIRS E & v 723 Lk TRIE L 72,

72, TOTROEKIEEHNB L OB L BAFRIE Fig. 21CR Tl TH-72. »
L LK #10, 13, 15, 16, 17%icadin L 72 L8 %, @fE10cm & 2 10cm Nk
BHOERICES Jem SE)EIZ O, MERTTEEIC £ - T ED4iM % 1 5T Tx
L CE 2, WP TZ DTG OREE 2 RIE L 72, £ 0&5R, WA T kg/cm?
LUToBEa T3, &KL ZHBEDSEZ DA 7225, LIRS RE WAL EK
13BN L HEDWEE A b K TH - 72,
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1) RFRFICHIT D KMBHIEE  ANHOER L F L &AL X5080fE2 A7, 11
FBIecm DL v — LIz oMkE 2 E, EBEK8ce (FIRNLERDEN) 252 721%, K%
FHIZETT, 12— 080K 72, £Di%, 10, 15, 20, 258 L U30TC (+
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%), HMEKDFOEEIZBRCIRETSH - 1227, FFORC FHRIAKICH 2 2E TROER
DHKIZBDBZ Eld ik - 12,
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KR EUTE L ERTIT -2, EEIM DL » — LI o & 20 X8Rk % dcemZ,
LA LS v — LY )50k 4K L T20CoEIR:: T2 HREMAF 3 ¥72, QUKEZHERE
A b "4 Z&" & "Betzes” A, 20T T 48, 42, 36, 30, 24, 18, 12,
O Lo FERGWL, Ho2 e, RRNEILE =— oSy b Bk % K
L7z &80, 1kg/cm®2 7% B & J ICalid TIEMR Z 1ER L 721%, ShZFHr L~ Ji-§ ¢
MRS ALz, 1 AFI0K 2L 722, f5AEH%, PRRRICHAVW L2 5ecmoE X Ic#
L L7, BARH20% L EDXId EKEAIS%D T HEF v, IBHRIERES & U095 -
AL, AENEKMICLB LY IKEMZ 2, FDE, HNy MEIE=Z—ILT7 4 WA T
vy, 20C (£27C) DEIRZBICEHALZ., HEFRATIIEEIERICTY, BREESHBIC
AL 2T, RSP AL AAEL ORFRZER L 72, LB 2RINEL 205 13ITH
BN #4872 ) TRl % 7 L 72,
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BBt 2 w0 . 5kg/emPic e B L 9 iC ik TIRRERR # 1B L 721%, 1 K b &7z 1)
R P10 # B, ScmB MLt L2, Witk JEXH5 (EUE), 4, 3.5 3B
FU2.5cmiz 7% B k) SR E AV TH EZ24E L 72, FORER, X0 tOFEE313
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Crop \"al'iefy
Twe-rowed barley Seijo 17
Six-rowed barley (normal) Haganemugi

Naked barley (uzu)

Table. 2. Crop materials used in this experiment.

Ehimehadaka 1

Wheat Shirasagikomugi

Rye Petkuzer

Oat Hyuga-kairyouenbalku
Sorghum Wheatland

Maize (dent corn) Unknown

Maize (pop corn) [kebe 1

Paddy rice (japonica) Reiho

Paddy rice (indica) Hatishail

Upland rice (japonica) Norin 21

iZ, 0, 0.01, 0.05, 0.23 & 1r0.3kg/cm*E7r w72, & bh LOEMIKE0.5kg/cm3iz 3
EEDNT, MEOSEIC L 2HEHRA~OEIZMRTE 2 LRI L2, Tk, ER
PO LK DLEE ZBE C BT, Ky MK Sy FZIENT, E#EE=—0L7
AL THN, 20C (£2TC) DIERE~MAL 722,

AT I BRI 2BE I ATV, B 712 (IFEL7TE ) Al 2R AL TR
B EFEL 2, FEBRIE 3 EIT - 28, TR 2Bz T, 3EDEHFOTY)E
ERL T2,

B, WK L UHEOBENNEL, HIEEEN KW B THORSHE 2 E O
B, WP RFEEEST O R AZROLENIZ 1em? X 1ecm D&MoM #4 L TITw, %
ORRDEAIZET B T KDz, WX & 2 REE s FHtEL BAAL 23586
WEED TR Fig. 3.1k TEBNY TH - 72,

Hardness of soil measured with cylindrical (1 em® X tcm)

Yamanaka's hardness meter (kg/cm?)
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Fig. 3. Relation between measurements of soil hardness by Yamanaka's
hardness meter and by cylinder attached on the top.
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EMDETIZ & - TIRJEIRBE RS = L1350 2 TL v, H@EOBEH-HEWT3
ERAIC Z OV 12k > TORFEBSELHLNL BT LHAENTHSE. %
A LXIZOWT L ERET, @I BT 2R QIR REHEIR L ) ReH ThH
LIEHL, F7, BFIZE S TOMIBEMDFEOMERIZ L - ToORIRIZLT L H—FL
k) ThBEY, ZOEIZOWTIZTH L EHS LW,

1) i8R & %3 (Table 3.) : firktk, RFHHB0% %Mz 5 £ TICHEL 72 A%T, 10CH
FUISCR TR 2~ 6 ATh -, 1288, 1I5CRTIRAEI0MMiA 4 BLUNTH - 72, — M,
20, 258 & U30°C K Tl KEND 0 MmFEA ER S 3 B LN, £5R8ih 4 BLURTH - 72,
el e anblin P TAUE, 10CThe L K <4.80, ﬁfzmtwaSHT%arwn
L, 20~30CKTIHIFIEML2.4~2.TATH-72. THhbb, 20~30CHM TIHRAL
%%irmu&uww#&#otﬂ,wcL(um~wcL;Dm1a,mCH(@%2
HRFHRIEL 72,

2) B H3F (Table 4.)  #flifk, HAEHB0% X EEZ 5 F TICHL 2 HEE, 10CKX
T, RHIC k> Th e )B4, 1~4A TH -3t L, 15CIKTIF 8 ~10A, 20C
XTid6~7H, 25CH LUNCIKTIFA~6BTHH-72. T ICBWT, 20CK TidfE
ASOMFLF49&HiA° 6 B, 25CIX Ti396% N aiflias5 H Th - 72,

iR e DY T AL, 10°CIKI312.4H, 15CIXI38.68, 20TCXi36.0H, 25CIX
(35.0A, 30CXI34.68 T, LEAEWIE M -2, BEFSCTLEATAZ LICLBR
fIREAMEII S A E (, 10CIK E15CIXTI33.88, 15CKX X20CIX Tid1.6H, 20C
RE25CK T 1R, 25CK E30CKTIF0.4BI2% 7z,

Flz 1) TORRITEL, ZEAALXHTORFIZHT 2IRENEFEII20~30TC D
TIRHENALNT, I5CUT TORLEIDBRILA AL NTZA, 20~30CicHk~N1~2H
DRENTH - 72, ﬁ-f,:;f&%h#zWmﬁ$kiém%m&nm}#mwu 5
FROMFOMENDENIZH B LD EHEEEI N

Table. 3. Effect of temperature on seed germination of tow-rowed barley

varieties,
o Number of Varieties a B
Temperature ——— Davs —— T 0% ceri e — Average
() 7 ays from sudJng ur}tl 80,/07;zer111|11dt10n - (days)
] '_’7 3 -4 ! ) 6 7 B ]
10 2 20 16 12 50 4.8+ 0.87
15 30 16 2 2 50 3.5+0.76
20 16 32 2 1 50 2.7+0.54
25 29 20 1 50 2.4+0.54
30 24 24 2 - 50 2.6:’-(7)7.58
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Table. 4. Effect of temperature on seedling emergence ratio (depth of
covering soil ; 5cm)

Number of Varieties

Temperature ——— - — — — Average
) Days from seeding until 80% emergence (days)
(C) - s — ———— total

4 5 6 7 8 9 10 11 12 13 U4
10 2 28 16 4 50 124+0.50
15 22 26 2 50 8.6+0.57
20 49 1 50 6.0+0.14
25 1 47 2 o0 5.0+0.25
30 22 25 3 50 4.6+0.60

2, BFUCHELEFTLRASOXE

TRA A LAXOM AT, BRI AT AL AL S ERY ), M52
BIKGTRD EBIT & » THRFDIEECH MEIEL CERINIZ eI, W
WL TEBIKIZ N T 2 RFBOLIZ1E Z SHEREI R b, @FEKIC LY EFED
BT 5HH & KBZHERETERL T3 (HHEK- 5181975, Lo L, H3FL L%
Ko e DBRIZCOWTIRIZEAEHREDY LWL ) TH B, F/2, SFCk~72EB) LM
NIERIE T LEO@IBIC £ 2 HFEOT B ZDE RN RO - > T b,

ST, —EAALXBFORFIZE LITT BSOS, BIFHICBIT 5KE
TR L FOMRICEB ST LK ORE L ic T TR T& 5 & ) 1B 4 SR
L7z,
1) RFRFCH B KMERMIER (Table 5, 6) © K% 7 HE  TICRFEHB0% & M2
726 FH1310, 15, 20°CIK TI49&TE ThH - 7274%, 25 CIX TIE37&FE, 30CIXTIF21amFiT
B o7z FEFEF O HUZ10~20°C X TIRIREA S WK L &h <, Z ORI HEX (Table
) LIIEETH 57205, 25CXTIZ3.58, 0CK TIF4.48 &, HEX L EH
HTRL &L 72 (Table 5),

DEEVBAL L 910, Z&A A L XOAEZIE MRS £ » T 305,
Wix2s CUETHFICHENE LY ICBb,

2T, BCEIZOWT, BEREBETHEE CICRFLHREE L LICREFFRLFAAL,
FMEX DT & DK% K, WHENK - G (1975) " F ki i 1 COK SRR L O whili
KBl %17 > 72 (Table 6), %3, KMZHREENK ML, 2EDNL I LI ~VOSKMET
T, KEZHEREI~ Vb oz RS - HE L 72,

SO

KT Bl X DFEFEE D
I 0 ~20%
11 21~40%
11l 41~60%
v 61~80%
\Y 81~100%
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Table. 5. Effect of excess water on seed germination.

Number of Varieties

Temperature = - e e - Average
c) - Days from s§ed1£1g until 89 % germination —_ (days)
2 3 4 5 6 7
10 0 2 17 23 ) 2 49 4.7+0.82
15 0 42 4 0 0 3 49 3.3+0.99
20 12 33 3 1 0 0 49 2.9-+0.61
25 10 13 5 4 5 0 37 3.5+1:37
30 Bk 3 2 4 8 0 21 444 1.19
Table. 6. Classification of varieties on water sensitivity
Water Varieties or strain names ' Number of Varieties
sensitivity and strain
[ Aichiwase golden, Amagi nijo, etc. 37
11 Goldenmelon, Goshu chevalier, New golden, 8
Seijo 17, Shunsei, Aramiv, Betzes, Klieg
111 Kaneko golden, Elrose 2
v Shabet, Wing 2
\Y Moravian 7 1

BEEAL 725018 5 B, b KEZHENF W (V) KET2L0B3HLTH, 1 G&HTH -
72h5, (V) B (1D 2ET2L00E2 &K, (1) BT 254048 &l TR
TED26% 0 KBREWRIETH » 72, 72, £facAE N, AEDGELE LU IT—LT >
A0y AR EA KT TH - 7z,

2) 2| HF (Table 7, 8) | ¥, UK HMHFHRIZOHNTAHNITE (Table 7-
1), KRESEMREMICIEBIMEL Ik 6 &MiT-XT, THK459.9~16.3% Ti3 H¥HI3100
% THo129%, 23.1%B L U281 %X TIIAOBLUT TH- 72, &2 55, HFHTIKIzH
W3 (Table 7-2), HWMBEREOHBIFEH 40 % UT Th - 72 1Kk 5 23. 1% Kic BT
b, HHFHR0~100% TH -7z, S I HHEAKS DL 28 1% X TldfbfEIZ L » THL (R
%0, KEZHEREIL VICET 2B 1, BT 2 a0 m 4k 0 in
LI ThHoz,

AKX TORFARDP BB L > THEENBHRL LT 5 &, K8
ZICE AHMFARBRORRKIE, PFOMEAEIEEMIcHZ > TMHIZENZ2Z LN L%
FHEDENDERIZ N T HHEUIKRECEFZ LB,

FEANEBRTIE, THADDE AR, HFHEFRIZBWTKRREEEEN LS WIS
L DHFROERDNA LN, £Z T, KEITHBEENRL L "4 4" & "Betzes”
7 2 gaflid B TR A SR ALER R ) & HEF R O BIGR 2 72, 88K 528 . 1% @itk
W & DHMSFI, MEFNERMAE CIZEET L2 (Table 8), #t& L 72 2 &FE & 3 368F
UL EDMIFMEZITH L100% HFL 72, 0BT T, "4H 1 4" O70% o3t L
“Betzes” (350% Td - 72 A%, i FATERE[H] A 24 RE ] LT T 13 ARAF 2% 11 ) "Betzes”
DHFRESKETHRERE IO "LLEZE" INE-TE), 0BT, BIZEN40%ic 5t
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Table. 7. Effect of soil moisture ratio on scedling emergence (depth of
covering soil ; 5cm, temperature 20 C)

1. Not soaked

Water ) s0il moisture ratio (%)
L Variety —MM — -
sensitivity 9.9 11.5 13.1 16.3 23,1 28.1
I Fuji nijoIl 100 100 100 100 10 0
Ko A 100 100 100 100 40 10
11 Aramiv 100 100 100 100 10 0
Shunsei 100 100 100 100 10 0
1] Elrose 100 100 100 100 30 0
v Shabet 100 100 100 100 20 20
2. Pre-soaked
Water . soil moistur ratio (%)
Variety —— e S
sensitivity 9.9 11.5 131 16.3 231 28.1
1 Fuji nijoIl 100 100 100 100 80 20
Ko A 100 100 100 100 100 40
I Aramiv 100 100 100 100 100 40
Shunsei 100 100 100 100 100 60
11 Elrose 100 100 100 100 100 70
IV Shabet 100 100 100 100 90 70

Table. 8. Effect of presoaking time on seedling emergence (depth of
covering soil ; 5cm, soil moisture ratio ; 28.1%, temperature ; 20 |
2.6)

Emergence rate (%)

Pre-soaking time (hr)

Fuji nijo Betzes

48 100 100
42 100 100
36 100 100
30 70 50
24 10 50
18 10 30
12 20 30

0 10 40

L# GO A 44310% ThH - 72,
ZD &I, KIEEMEREFED S SFET SR OB T 5 2 IR K E
Z ol BRH AL THEH, ZOREKEIZOWT, T TEHRABKIC T, LIETEL Y

w2 1
I, WEOEIBSLUREIZE L HF

Ve % B B350, FRFRIC PR L 72— #0020 R 2 TTRUS, "I — Bt — Mot — AR —
M- 8" Th o2, MRAILERS I E TIREFREIITbNL WA
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L, Lo Lahs, tHOKG D WIAI li. MTETE IR BRI L » TR 720k
EMTO BT & 2B LTS 2812 L B F DR DS RIS 5D
T.K&W%wfﬁﬁmﬁwmﬁ?i%ﬁﬁmy cEELIZFOWRFIZE » T3 EE
PRSI & L TS S &% 3.

TR, AEBIUENSTEA A LAXDOHIFIIE ST oo A4 ARHERIEY &
feRRRT L 72,
1) MEEHMECHFNOHIF (Table 9) 1 Al EAELET 252 &2k » TH EDIEX (3D
L722%, WCRIEEATI S 726, HFST EDVEW T L STERIEL T I D 3 5 I
DH o, I 2T L BRI, 0 1 & 00.05kg/cmPX T3 T TI0% L E iEE
Bhol, LCHMEFL Lo, 0.2kg/em*iX B & 070 3kg/em®X-Cls, 1M & 2 2250
AL, EA A LXK, 0.2kg/cm’ X T83% TH - 724%, 0.3kg/cmPX T1353% & i
FEAMELT L, =37, 4 2 (4> FRKED, F7E0 23 BL 0V 00 L0 &EY
1%, 0.2kg/cm’[X, 0.3kg/cm®|X & L HZFEARA0% &z, @< HEX N ETH2 L &
CHEFLZZ, ZhUs3L T, BARMKE, HARERL LU D 4% (B 0&7EY
120.2kg/cm?| X T2 N FN45%, 33% b & 162% & HFHAET L, 0.3kg/cm* X Cl313 &
AEBRBFETE L7, 72, NEAALFXFUEM), 2%, 7426%13, &A40¥
& RIBEIZ0. 2kg/cmP X O3 S5 A90%, 75%, 90% & hih - 72 A%, 0.3kg/emi X Tl 2
HAET L 72,

Table. 9. Effect of compaction of covering soil on the seedling emergence of

some Crops.
Emergence rate (%)
Hardness of covering soil (kg/cm?®)

Crop 0 0.05 0.2 0.3
Two-rowed barley 100 100 83 53
Six-rowed barley (nomal) 100 100 90 44
Naked barley (uzu) 100 100 62 25
Wheat 100 100 75 21
Rye 100 95 90 33
Oat 100 98 93 90
Sorghum 100 100 100 96
Maize (dent corn) 100 100 100 100
Maize (pop corn) 100 100 100 100
Paddy rice (japonica) 100 100 45 10
Paddy rice (indica) 98 92 9] 93
Upland rice (japonica) 100 90 33 0

I &) MRS 2EMO RGO M L, WIFENFERER I IR D EE S
ERMEDY B B LD Th-72, Thbb, 0.2kg/emP X 8 & 190, 3kg/cmiX & 4 HEFEH A%
EMZFHTHB L7, 42 FRKRE, F7ERILBLUY AT LABVTRLF
Itz & CHRSEHEMTH 72, T2, KROTHFORIFTH- 72 A+ L%, <
AL LK, ALK, T4 LXEMENHROLB L Y TH), BLHEFOEL -
7o BARBKEE, HARERS LU H A X3P & A PO THENBE L/
THEMTH - 12,
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x &

B BFEOMRIZ DWW TER L RO s 0,

10~30C NEPH T3, IREAEIZ & HEFF THE S C HEL M - 72, 512, (Kl
W BII I NREII K E D - 12, gt,TmM4m%mm1m+wmfuﬁtTmm3

DRRIF A E DAL L, FFORFL (oo WEFET 2 ToHMEHET S &, 10,
w,%,%,%CT,T&SJ,&&2ﬁ,205k40ﬁ@@&5ﬁﬁk<&ot.:m
HEIIFES Sem M k$ 201283 A5 - &2 b b0 6, {Kilkic & 5 HFDRIEZH
FETORRLD) LUFNMEDENIZLDEZHREVEHSEI N, B, 5CT
I3 HFH BN 2 M2 e h - 12,

mﬁmﬁTL;ofm*ﬁﬁﬂiéﬁ@M,Loﬂ%fhﬁbnfwy”vwﬁAfu
2ILFAER T & Wi 72 X TRRHE X £ 0 4 2FAE ¢ (Kanemasu 1972) %%, 4iR15~23C
fu?ﬁi%bib6@*&1&(H&ﬁﬁm&ﬂqwjL 23~29C Tl /iR D3/
S (B - A1U1976) %7,
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Agronomic Studies on Seedling Emergence in Two-Rowed Barley.
I. Effects of temperature, soil moisture ratio

and hardness of covering soil on seedling emergence.
Shigemi TANAKAMARU

Summary

Fifty verieties of two-rowed barley (Table 1) were sown in sandy loam soil in
pots placed in a temperature constant incubator to clarify the effects of some
environmental factors on seedling emergence.

1. The period needed from seeding until 809% emergence became longer as the
temperature became lower between 30 C and 10 C. At a temperature of 5 C, the
seedling emergence rate did not exceed 809%. This delay of emergence is caused by
the delay of plumule elongation not by delay of seed germination (Table 3 and 4).

2. The water sensitivity of these varieties was classified according to the
Tokairin and Takahashi’'s method (Table 5 and 6). 13 varieties are water sensitive
among the 50 varieties tested.

3. Six varieties with different grades of water sensitivity were selected and
sown in soil with a moisture ratio ranging from 9.99§ to 28.19%. Pre-soaking of
seeds for 48 hours before seeding improved the emergence from the soil with a high
moisture ratio (Table 7). Varieties with a high water sensitivity showed a higher
emergence rate from soil with a high moisture ratio than less sensitive ones.

4, Seedling emergence rate of two-rowed barley cv. Seijo 17 was higher and
emergence occurred faster from covering soil compacted to 0.05 kg ~cm?® than from
non-compacted or from more compacted covering soil. So the moderate compaction
of the covering soil is beneficial to emergence (Table 9). Under soil cover over 0.2
kg, cm?® in herdness, the emergence rate become lower. The cause of This
inhibition seems to be the hardness of the covering soil rather than decrement of
gaseous phase in the soil by compaction.
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