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Genetic Analysis of Large Trichome in Barley Leaf Blade

Kazuhiro SATO and Kazuyoshi TAKEDA

The inheritance and linkage relationship of a new hairiness trait “large
trichome” was investigated in barley.

Although the size of large trichome is about four times that of normal
one, the character can not be recognized with the naked eye. However, it
is easily identified by the roughness of leaf touch. The large trichomes
develop on both sides of the leaf blades. The direction of trichome is both
acropetal and basipetal. It is clearly distinguished from the extremely long
trichome controlled by Pub gene.

About 2,300 varieties of our Barley Germplasm Center were screened
by the leaf touch to find nine varieties with large trichome. Two of them
were six-rowed local variety from Pakistan, and other seven were two-
rowed varieties from Europe and Japan. All of them were hulled type.

Crosses of six large trichome varieties with a normal Japanese variety
resulted in the large trichome type F,s, suggesting the dominant nature of
the trait.

The large trichome line Hokuiku 17 was crossed with various linkage
testers to study the mode of inheritance and the linkage relationship of the
gene. In the F, populations, the large trichome was controlled by a single
dominant gene named L#» (large trichome), which was independently inher-
ited from the following marker genes ; b» and g/-5 on chromosome 1 ; /i and
v on chromosome 2 ; #z on chromosome 3 ; K and g/-3 on chromosome 4 ;
trd on chromosome 5; 0 on chromosome 6. On the other hand, from the
cross between Hokuiku 17 and OUL166, Lt» was found to be linked with
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s and fs on chromosome 7.

Although the allelism test has not been completed, the very low fre-
quency of the large trichome type (9/2,300) indicates that the variant
resulted from a recent mutation event, or the fitness of the variant is low
in the natural and/or artificial selection.

Key words: Barley, Trichome, Linkage analysis

#

AALXEHA TCEHEBFIHDTTA TSI AXATREFICEEL2EL 5 Hl-a, HIb
(hairy leaf), Hg (hairy glume, i b EEB &2 4E L 5), #IcBH % R g1, gl2
(glabrous, AL EE L % 2) Z X OF@EETHREE N T 5 (Kinoshita 1984), —
FH, AALXOEZIZHL CIZEEL 4L 5 Pub (pubescent leaf blade, Wolfe and Franch-
owiak 1991) »"#HiEI N T 5,

FEELEA A LFICBITAEBRVELRET OISO MELZREL, EFICHIESL
HLHFEEE T2 RIEL CEOBRERBERZIEL 2O THRET 5.
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X5 1. TRHEORE

) L) R 27 R A R FE oA 22 SR AR TF I R A7 19894F 7 &5 19904F 12 A 1T TS L 72408
Rz, #92,3000EOES HKE M L > THREL, 85 BEH D5 VIIAIEBNLR
HWERL 72, RHENLERKIC DV TR ESORE » EATE FBEBE TREL, Bao
Pub ZERAR X i L 72,

Table 1. Barley varieties having large trichome

Acces. Variety L. Row
Origin
No. name type
oule77 C97-3* Pakistan 6
ouUI678 C99 Pakistan 6
ouvrUe628 Aurore France 2
ouu703 Archer* UK. 2
OouuU725 Comtesse France 2
OUA627 Sydney * Unknown 2
— Betzes* US.A. 2
— Hokuiku 5*  Japan 2
— Hokuiku 17* Japan 2

* : Varieties crossed with normal trichome type
Sanadamugi
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KB 2. BEROREGEFAN

A, EB1TRHENLZEFICHELZAL 3 9 RiED ) L 6 MfE (Table 1) # @FNEH
EROVF I AX L, FIOEY 2B THE L THIEROESME % F~7.

B, MIEZEL LB Z LEEDEBHEEFOGRHNY > 7 —2 T 25— (Table2) &
DA F RN % %2 150~ 180MEMA 3 DEHIC BE L, HEEEF L BIEEERFOT8Y L0
ICHE OEEBIR A AT L 72, ZIREBEI N FNOBHICHEL, BIENIESHORE
DRI & > THEL 72,

Table 2. Segregation and linkage relation of Lt» with eleven marker genes in F, populations
crossed between Hokuiku 17 and six testers

Marker
Chromo- Ltr + ?
Tester genes Total

X some X- XX X- XX Ltr X Linkage

OUL007  Li i

94 28 29 11 162 001 007 033
93 29 25 15 162 0.01 040 299

OUL053 O 0 82 28 30 8 148 0.04 004 0.30

2
2
6
OUL055 K k 4 84 31 28 7 150 022 022 067
Gl-3 g3 4 92 23 23 12 150 022 022 285

2 87 28 27 8 150 022 008 0.03

3

5

7

7

93 25 27 9 154 022 070 023
78 40 28 8 154 022 312 210

OUL116  Fs 55 111 25 20 24 180  0.03 047 22.76***
S S 114 22 14 30 180  0.03 145 47.02***

OUL135 G5 g5 1 101 28 27 12 168 029 013 1.28
Br br 1 99 30 28 11 168 029 0.03 038

OUL087 U= uz
Trd trd

* % * : Significant at the 0.1% level

BRBIUEER

KB 1. ERAORE

FEL 72#92,300 8D 5 b, Tablel1 iR T 9 FMEPEFICHIEL AL, BMEATHETSE
AREICEAVT I LTz, TN5D 9 GEBONRIT X X v DREFEUEDTENKIE
2 5& (OUI677 & OUI6T8) Zw b ric, I—u v B LUAERN_EHEBENRRE T &FET
&7z, OUIST7 & OUIGTS TIREHMOENHE, MBIV ) FAZHRENL — A IX M
FTHERIGIIREL L, THENTA VA L2850 OREY—H L TwznT, WHEIZ
MBBIRIC & 2 TheED S 5, FRUMND 7T BRIV THRIE—AAFLXELTERI N
ZhoTH), EFSFRIEBEITEOLNRTS 5.
INLDNEOMEZNELHICITEEOME & XA LY, 4~ 5 EHLDMRIMETH
AHTEEE % b, EHOEREMMEICEL 2FHF (trichome) IZHEMEL S LY, BHEDME
TIRZFOBRBITOESHITITI0 e m BETH 5 (Fig. 1b, BARE 2%5) gL T, BIFE
BAILFI7TS TidH40am » 9 (Fig. 1a), TDOKELYDEESHY 7 L &L 52

Vol. 2 65



*F L X OBEOMER BT 5 EETOH

T, v, MERORBEICBWTLINTHOFEIFRINC L DT, 710~80%D
EHEROKEE Thol2, 372, THEOMERIEFOERLHL O LEHEZM LD
PRAEL Tu e,

—%, Pub &ETI L2 EENTREEORC 8 Brs—+t> b)) »hichSLTRS
FPHBTLREHBELIILICEL (B &2 (Fig 1o). 4HEFRE Nz BRI HERC 2
NEIZE B LERIKTH 5,

Fig. 1. Trichome types of barley leaf blade.
a: Hokuiku 17 (large trichome)
b: Hayakiso 2 (normal)
¢ : Steptoe (pubescent leaf blade)
Scale 30um.

®E 2. BIEREOREGEFIN

MIER D 6 FFE F BEROGF FAX 2L 2F 3 TR L RIER R, BERE
iR % (R IR

EBITEE 6 RN v =V T A — 5L 2FAc BT 5 W o4y (Table 2) 1
Lk LTT30 0 232, BYEREFICKEENGBAOBIFSBILT21.5 1 240 50 R —&K
L7z (x2=0.40, P=0.5-0.7). ZOX@&EZT#%Ltr (large tricohome) & &2t 5. =
DLtr & FEHEGETOEBBUE WIS 5 &, B 1 ~% 6 RAKICHET 2 EROERRE
1ZF (marker genes) & 1337 TH 5 Z EAUREN, —F, B 7HREKICHET 55 (fragile
stem, 8ERE) ks (short-haired rachilla, E#EE) & DRI THLENITES N2,
7=k BITE (Lir, Fs, S) XxOUL116 (ltr, fs5, s) DOF 180k H L L CLtr, B &
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UWsORI T4 FH8R L TA 2 & Lir & f51328.7%, Lir £ 51321.8%, fs & si316.7% D H#k
fli CHEL T B EA LI (Table 3). 8 73K FiI2BiT 5 25 3 EEFOES %+ Fig.
212RY,

Table 3. Linkage relationship of Lt» with fs (fragile stem) and s (short rachilla hairs) in F,
populations from the cross Hokuiku 17 x OUL116

. Recombination

Genes X-Y- X-yy xxY- XXyy Total x%

value (%)
Ltr: fs 111 25 20 24 180 22.776% * * 28.7+4.1
Ltr: s 114 22 14 30 180 47.02% * * 21.8+3.6
fsis 115 16 13 36 180 76.48% * * 16.7£3.1
* % % . Significant at the 0.1% level
Ltr s fs

-  218+36% ———mta———— 167£31% ]

- 28.7+4.1% -

Fig. 2. Linkage relationship among L#7, s and fs on chromosome 7.

B, AL LK2,3008H N ) b, b9 Mk (0.4%) 72U HRIENTH - 122 L1,
IR L WERRER TH b, EIGE (fitness) DEWERKTH L Z & 2 EFHRT
3, HOEFZRLBY), MIEMOBEEIEN EIZEZ Lk wd, MENRETES
HEEDLYOLREDPTRADT, BRILBERICHHLNT, AEMEICIITEAINEEER
YL,

Pk, BT ROEKICITBT AEREETIE A GRS, nld MEENE), mt2 (B3
2) 7 ED L) ITHIGEIRNEERR, v (B) s (KHEE) L) BT 5 £ Ti3H
ETEUWIBYE, sh-2(ERE-2) 0L ) TN FELZ 52 2T IUERBL 2 WEBE 7 &1
WAL DX ED 5, SRR RENT Lr 3MEHEZ KRV To D TLHENTHE T, #
ST I A MBE T TH B

1 =

B L k2 IR A R Je I K R IRTF IR IR 5 A A L X D ) H#92,300a0TE %
MHEE LT, EHORMICAEL 2FEH (trichome) NEFKRZREL 72,

1) 2,30050 0 5 5 9 ffE (0.4%) »EFOERBICAIELZ A4 L7,

2) WHENORE CREFOHKBTOREIHI0m TH B0 L THIERO WME T
H40pum THo-72, Pub B FICLbERRRINLIDIZ ISR, RIBR LYWL
PIZRL 572,

3) MIERIIEND 1 BIEF (Litr, large trichome) IZXE I N TEY, EHEHIHT O
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R, FBTREMKIC Lir-s- OMAICESIE NS Z E LI - 72,

F—0—=F AFL¥X, BH, HEHEESW

51 B X ®
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