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¥ =3 (Allium cepa) °= > =72 (A. sativum)
23 L ET 5 AFIEMWIL, EEEERIEOIH T
FHEITEH SR TV AN TH 50 MESDORRREN
BERANOHLOEE ) R TFHEAHIEEOERES
2T, ZOMREMEDRALPEIRICEN L H L v
mAEDOVERAEEN TS, AHZIEE L b D
RO 7 :2IE, TERD BATHh T 538
LB BEMGER B FRAR L B HERED
Hbo HIHEIEMIKEE DD D5 &) MEDRD
D, 7z, BETIETEWBHID L WESR, HE
BOMFEIHEONR TRV E WS HEND L, £
ZT, BHOMRLE L, ENLBHb K, S
LI, HEHFOMFELGFONLEMPE LTt
L AFED D B o GetfR Ty & 3G R iRIE L
bbb, BEROHIBRR IR & OB TR
ZEIT 228 TH Y, AHEMOGARZ RN
52 LB ) AR GERT 2 HEEANE AT
BHETH Do FUROHIBRRIEMNZ EOBIZII,
FICL->TORRZIDOHARRIIBTLHEY
BEOHAGTRETLIIEDPAONTEY, ERE
RANDYN) AT DBt ENTWD, FL4lE, ¥~
AFLEBELRMMTHSL Yy b (A cepa
Aggregatum group) (2% ¥ (A. fistulosum) O
Pettifhk A BAT LI LICLD, ko vy b
Wi HZIEE 2 oM &2 2 BIEm L7
(Hang et al, 2004) ", #Z T4, oo
RO S, BRI R A5 2 kT

/NP 35+ Hoa Vu Quynh -+ #MUfT  1EF&
(IR A= B AAER)

B, a0 e, REMEOGZL &, BR
RO BT 0752 1T o 720 %k, fRHERE
REME L 1X, BTV 7 X BIGNEREE, E
DHEFE - RS, SALEWIC X 5 LTSS D)
BEEZIRL, ShoOTOEEENEL,
72, EERNCHE L 7R ST & UL, FrLwid
REROFEME LT, AEHAOAEEEL LTH
MTEr WML AThL LS5,

2. MEBLUCHE

2.1 FEERMF
W7 V7 ERkO Y vyay b [HHRY Y
3
il] 27 %% (Table 1, Fig.l), ¥vuv b& %
FOHE MR (AAFF), B fEKIZyyay b
R LUK L CIEN L - RE =1%51K (AAF,
Fig.2), ZTOFRE =Rk 5 F FRMARHD—AKK
B 7-HIBRM (AAF-1F, AAFAF, AAF-8F,
Fig.2) BIXUBRE =K yuy F2RLK
HMLTAFRaRZETHESI YL ya Y b
(AA) ZHEE L 720 3B, IWITREM S R Y
WA Z AmE TIT - 72,

2.2 WYL KRR R
KRN 72 2 B ~F N BT 5 KA
RO GO, B LIOEGRELHAEL 2.
2.3 FEREVERLS O R

FHME O ) AZED S RFERERRIEICRD S
EmALEW [V ATA VY ANKF YR
S-alk (en) yl cysteine sulfoxide (CSO)]" , ‘7

T v b (shallot from various countries)
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Table 1 Shallots from various countries used in this study

Plant No. Origin Names of shallot lines ACSO Sugar Flavonoid
1 Vietnam Xuan Lai 1 Thanh Hoa A A A
2 Xuan Lai 2 Thanh Hoa A U U
3 Vu Van Vu Thu Thai Binh A A A
4 Nghia Dao Thuan Thanh Bac Ninh A A A
5 Mai Dinh Hiep Hoa Bac Giang A U U
6 Tien Thang Phuc Yen Vinh Phuc A U U
7 Dang Xa Gia Lam Hanoi A U A
8 Tu Cuong Thanh Mien Hai Duong A U A
9 Thanh Hoa City Thanh Hoa A U A
10 Bac Ninh City Bac Ninh A A A
11 Lieu Xa Yen My Hung Yen A U U
12 Hiep Hoa Kinh Mon Hai Duong A A A
13 An Phu Kinh Mon Hai Duong A A A
14 209 S Ho Chi Minh VN A U U
15 118-4 Tien Giangs S VN A U U
16 117-2 S Ho Chi Minh VN A U U
17 Hue 1-1 S A A A
18 Thailand Shallot 18-5 A A U

Republic of the Phillipine Brow A A A
19 .

Philippines
20 East Timor Indonesia Red Dilli A A A
21 Dilli White Indonesia A A A
22 Red shallot Dilli A U U
23 France Grey Shallot Grigelle France A A A
24 China Yunhon China A U U
25 Malaysia Malaysia A U U

Republic of Bantul self (e) 6 A A A
26 .

Indonesia
27 Sri Lanka Srilanka A U U

A ; analyzed, U ; unanalyzed

Vs v BXY CT7IERIAFET T
L, @t 2mziro7. CSO X, HitEw%
WELZZDAEZETL YL )M L THf#E
MR G 3729 2T, AEDINEGT O Fr i H
HO 2RISR AHMAKE & BT 52 & Tl
L7z 10 M oELorEE (2000 X G, Zik)

&Y EiEZEBEULL, 045 um 7 4 V& — (BH
bR &t e 12X DA\ LD O FHI
e L7z, filii%, Sd@Akr o< 7274
(HPLC) 43#Tic & %Mk - w7z, HPLC
1X, AQUASIL SS-1251-120 (# X &ttt v v 2
—BHE, W) AT LERRELR, T4 NFAF
—F7 VA MHE&HEZAETL=ZRITY AT A
(LaChrom Elite, sRAASHHINA 727 /0T —
X, W) &, Bk % 220 nm & L7z

TNVT Nk, ) AEMBO 0%y ) — v
Mz d bW TFFNNVE Y — VERE
(Percheron, 1962)? 2% T ® B 1E % I 2 72
Yaguchi et al. (2008)° O TFHEIC X Y ERZIT-
720 FTz, EEBEAF RO NS TT 4 —
(HPAEC) ZHwW7=7 v 7 % > ® %M1 Shiomi
etal. (1997)Y ODFHEIZL 1T 720

7R A4 FEIL, YAEMBD 0% 5 )
— VY % 3 B\ T Masuzaki et al. (2006)°
EFBRDFEIHE NI 24T o 720 B, Wk
HROBMHE L LT, SILEWIEFER, 71V %
JFHEK, 7K A4 FEIEERICERE G
ThHEERT

2.4 R L L COBEEOBE

Bl U7TERE - 1 BRI S E L TR 2 o SR
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Fig.1 Origins of the shallots from various countries used in this study. The highlighted circles denote the
origins of each shallot. Numbers show the shallot varieties summarized in Table 1.
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Fig.2 Somatic metaphase chromosomes of allotriploid (AAF; 2n=3x=24) and single-alien deletions (AAF-1F, AAF-
4F, AAF-6F, AAF-7F, AAF-8F; 2n=3x-1=23)
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LMY, WTNOMEE BBFEDO Y v v b il
ERIBEDSIF oM AR L7 (Table 2). —FT,
OB OREAIERIZ3T~ 60 ENT Y
FARRLD LN, FFD 8F Jettfkz K < HIFR
Sk (AAF8F) ZEHEKAZ S, 1F Jebfk
% R HIBRSRAE (AAF-1F) (3RS A 2
o572, BHEDOEGRZMWE L 28R, AAF-1IF
TP 1422 mm &2 0, TOMOREWAE &
HELTHABICEWI DS NE oz £
72, Yyuav FEAFOB K (AAFF), #
B MR (AAF) BX O AAF8FEYy v u v b
LD DEDOREBAENEL, EHIT, EHRIE
{, BWELRAFTERL, AF - vy MH—
R mRS (FF+1A-FF+8A) DJERE
ZIRA L 72 LLRi OF%E (Shigyo et al, 1997)9 12
BWT, Yyyuv oA Jfutkr 3 5 AFR
#t (FF+8A) 133D A EEA MO RAf & X
THEL, 8A Gettfk MIZHE D Jm B B & #1055
BIETHFET D 2 LARBE I N Tz, EHMET
& 5 A. fistulosum & A. cepa DI T, TNLETh
DRI FEHG RS UCTIET 52 2 25
nNTBY, Yruav ko 8A Jefufk LoD JEF
WHENCB S 2 8571, A F O 8F Hefufk L2
FIET2LEZONL, 2O Lhd, AAF-8F
THOLNREDOMERE R AEIL, FEo = BHIHNIZ 4R
b LB 2 HT 5 8F JetafhkaskRE L7722 &1
BHNT DD, BAMIETIE, WYz
PESTZHMPLETH Y, REEEH ORI R
Yy ay FOEEFRT— VD OMORYIM L

FTNDT, MERYrYay bOGIFOMEB LY
BEBIBE DR A I T T X e o 720

3.2 BERETERLS

EINCEREKR 28 2 LRI L 72 gto e,
M5k (AAFF) ZEBwziRo ) AZERKR D
BERETERL > (CSO, ZNVZ % v BXUT75K )4
R) O EdTotze 12720, EHETEZ)AE
DA & R+45TdHh o 72 AAFAF 1B VT
X779 K74 88D, DAEXEP6MMTH > 72
AAF8FIZBWTIZCSO & 75K 4 FOH5H
3 Tb o7z,

WA L 72 A T ORI D S ERAL G Y Ak
SN, TOKREIL306~97] mg/g FW TH -
7z (Fig.3)o CSO & LT X F ) CSO (MeCSO),
1- 71 X =)V CSO (PRENCSO), 7 Y I CSO
(AICSO) D=FEESEEND 2 LR ST,
IS =ME O CSO oHT, AICSO 132 TORK
MTEAERNRDEr-72 (20 ~215%) &+ F
Evyuay P OREERME (AAF) B X OHIER
K (AAF-1F, AAF4F) © CSO &% ¥ v u
v b (AA) EHER L7245, PRENCSO & &A%
HBEIIA LW EREOLNT, 2O R,
D FYAAAIRIME N2y v 1y FRFEE, w0
ENTAF LR oM S DOBIZTOME %2
7T, PRENCSO & &M WA L7z L3z,
MARYxay b ACSO A2 MRS &,
KM X D HARTER SNz vy oy b &K
LCh W H - 722 (Figd), Bvke LT
AN J 4 ® ‘Thanh Hoa City Bac Ninh’

Table 2 Leafing characteristics of plants observed

Genomic No. of lines No. of tillers” No. of leaves  Leaf length (mm)*
constitution per tiller”

AA (2n=16) 3 1.0 = 00 53 £ 05 1763 = 4.1
AAFF (2n=32) 2 1.0 5.0 1855

AAF (2n=24) 145 1.1 =00 51 £ 0.1 831+ 23
AAF-1F (2n=23) 29 1.0 = 00 37 £0.1 1422 = 56
AAFAF (2n=23) 5 12 =02 47 £ 06 1641 = 96
AAF-8F (2n=23) 3 1.0 £ 0.0 6.0 £ 0.7 1974 = 31.7

%z data are shown with mean * standard error (if n > 3).
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Fig.3 S-alk(en)yl cysteine sulfoxide (ACSO) content in the shallot (AA), allotriploid
between shallot and Allium fistulosum (AAF), shallot - A. fistulosum single-alien
chromosome deletion lines (AAF-1F and AAF-4F) and several shallot varieties from
various countries. Bars denote the standard error (n = 3-13). AICSO, PRENCSO and
MeCSO show the S-2-propenyl cysteine sulfoxide, S-1-propenyl cysteine sulfoxide and
S-methyl cysteine sulfoxide, respectively. Figures followed by the same letter in each
plant materials are not significantly different in PRENCSO content at P < 0.05 according
to Tukey's multiple range test.

Xuan Lai 1 Thanh Hoa —
Xuan Lai 2 Thanh Hoa ] E MeCSO
Vu Van Vu Thu Thai Binh ] W PRENCSO
Nghia Dao Thuan Thanh Bac Ninh [ L OAICSO
Mai Dinh Hiep Hoa Bac Giang [ |
Tien Thang Phuc Yen Vinh Phuc L
Dang Xa Gia Lam Hanoi —
Tu Cuong Thanh Mien Hai Duong [———
Thanh Hoa City Thanh Hoa F
Bac Ninh City Bac Ninh o]

Lieu Xa Yen My Hung Yen =
Hiep Hoa Kinh Mon Hai Duong ]
An Phu Kinh Mon Hai Duong [
209 S Ho Chi Minh VN ]
118-4 Tien Giangs S VN ]
117-2 S Ho Chi Minh VN =]
Hue 1-1 S —
Shallot 18-5 ]
Phillipine Brown —
Indonesia Red Dilli ——
Dilli White Indonesia —
Red shallot Dilli ]
Grey Shallot Grigelle France [—]
Yunhon China =
Malaysia
Bantul self(e)6 ]
Srilanka ]

0.0 1.0 20 3.0 40 5.0 6.0
ACSO content (mg/g FW)

Fig.4 S-alk(en)yl cysteine sulfoxide (ACSO) content in the shallot from various countries. AICSO,

PRENCSO and MeCSO show the S-2-propenyl cysteine sulfoxide, S-1-propenyl cysteine sulfoxide
and S-methyl cysteine sulfoxide, respectively.

(Table 1, No. 9) FIEHIZH\W ACSO FRE/R  NTNRFMES - PHSNTELLWIFRED
L7z BAROY YOy MIRLZZERHIRTE D, 2070, HARTHREBEMEZHD KL THEFRE
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Fig.5 Sugar content in the shallot (AA), allotriploid between shallot and Allium fistulosum (AAF), shallot - A.
fistulosum single-alien chromosome deletion lines (AAF-1F, AAF-4F and AAF-8F) and several shallot
varieties from various countries. Bars denote the standard error (n = 2-13). Figures followed by the same
italic face letters and bold face letters in each plant materials are not significantly different in mono-/di-
saccharides and fructan content, respectively, at P < 0.05 according to Tukey's multiple range test.
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Fig.6 Sugar content in several shallot varieties from various countries.
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SNTEyvyuy POMFEE (AA) LITRE
BELTRINERZERLTVWDEEZ OGNS,
DX BENEROEBEII VMR v
v D% IFEW ACSO &% /"L, ‘Thanh
Hoa City Bac Nin’ Z&\W ACSO =% /R L7
bollibhs,

WBLT7 IR A4 FEHOGHIZH W2 70%
Iy — VI, Tk ) AEREERTE

M

VAl - RIS L CIREMTE 2 d o7z
(Table 1)o 52 ETOMME - RHEITDO
WTHEEEAZIE LR, Yryay b (AA)

EHAFRY YOy NIV ¥ rEEIMEL, R
FRmARRMA Y ¥ a v b (AAF, AAF-IF,
AAF-AF, AAF-8F) 37NV ¥ yEmdE L <
EWERICH - 72 (Figh)o. 72, HbEE (7
7 h—R) R (Rru—R) Lo tE A
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Flavonoid content (mg/g FW)
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AA (2n=16)

AAF  (2n=

24)

HQ-4-G
0 Q-3,4'-diG

AAF-1F (2n=23) shallot from various

countries

Fig.7 Flavonoid content in the shallot (AA), an allotriploid between shallot and Allium fistulosum (AAF), the
shallot - A. fistulosum single-alien chromosome deletion line (AAF-1F) and several shallot varieties from
various countries. Bars denote the standard error (n = 3-21). Figures followed by the same letter in each
plant materials are not significantly different in each flavonoid content at P < 0.05 according to Tukey’ s
multiple range test. Q-34" -diG; Quercetin-34" -digulcoside, Q-4" -G; Quercetin-4’ -gulcoside.

Xuan Lai 1 Thanh Hoa

Vu Van Vu Thu Thai Binh

Nghia Dao Thuan Thanh Bac Ninh
Dang Xa Gia Lam Hanoi

Tu Cuong Thanh Mien Hai Duong
Thanh Hoa City Thanh Hoa

Bac Ninh City Bac Ninh

Hiep Hoa Kinh Mon Hai Duong
An Phu Kinh Mon Hai Duong
Hue 1-1 S
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Indonesia Red Dilli
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Grey Shallot Grigelle France
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Fig.8 Flavonoid content in several shallot varieties from various countries. Q-3,4’ -diG; Quercetin-34’

-digulcoside, Q-4" -G; Quercetin-4’ -gulcos

FEORWERICE LT, Bk yay pAECHE
B AEIMICH Y, AFYOMERMML vy b
WA WA - 720 HPAEC 704112 & 1) B
WEhzo7Nvs 5 iE, EEENINSL24FT
DA BEEEZD > TV, Yryay MIBw
TRESER2ETOIVY ¥ v LIRS

ide.

Molze ETAD, FAFGEAETMAS vy b
ICBWTIEAE 20D EORB IV & V05K
mEhiz, AFRaIEmEInszyay bR
FIE, WIS N7z b FREE L OSKREIE T O M)
XEZUT, 7Vv7 7 OMERISZ ML )8
LEREMT b0 LRI NL, HERY v
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Yy bOTNT y Y EREMBNIZAD L, FEHIIE
WA 7w d o [Shallotl85 (‘Chang Mai' ),
30.0 mg/g FW] 7254w @ [Bantul sefl (e) 6,
1235 mg/g FW] £ THx TdH o 72 (Fig.6)o
Shallot 18-5 % BriF I, HBEHR “HEE L wo 72
EEEORVHEOEFITIT L A LRRERE 5720
TV 5 IR EE 2 A A 2 E VS
NLEEIECH L7290, MAICHEIL LY vy a Y
FTEHIVEESINT, LA, HWERORE
(SR WERTTYE D B BUREE R TR 2 £ <
BEHTHOTHAHH. 77K 4 FEHOENE - &
HEIT-o72& T 5, Quercetin DELHEARTH 5
Quercetin-4'-gulcoside (Q-4"-G) B &£ O
Quercetin-3, 4-digulcoside (Q-3, 4’-diG) 7% F
%7K 74 FHELTHRINSI N 2n=24
(AAF) %R 8 =R B TIE Quercetin-
3-gulcoside % & LA EEGED b7z FLhE
R L & T\ % v Quercetinld ¥ ¥ 1 v b
(2n=16, AA) DK TOAMM SNz, Q4'-G
BLUQ3, 4-diGEBICHIRNOIY YTy T
UKL, AFLOZZBMEUTIERE N2 v 1
v b (2n=16, AA) FEVWEEERL7 (Fig7),
D FYAARDRIN S N2 RE = 5K (AAF) B
X OHIBRRAE (AAF-IF) 3 &b ICH Ry v 0
v b EMEHER Y yr Y b (20=16, AA) O
BoOGHEREZR LIz, IRHDIT LMD, R FY:

k2R L7zy vy ay b TikiRingetaih Losk
RFOBEEZIFTTI IR A FEEPWPT S
CEPRBINT ARV YO Y PDTFEKR
4 F& = % Wi % &, ‘Dilli White
Indonesia’ IZBWVTIE Q-4"-G B LU Q3, 4'-diG
LI SN 7253, ‘Phillipine Brown’
% ‘Bantul self (e) 6" 1ZI#KIH% < ® Q-3,4"-diG
& H L CTw7 (Fig.8), ‘Phillipine Brown’
% ‘Bantul self (e) 6" 1%, ACSO & & iZ4 % <
PEREIEENEVIRKTHY), " BEXPT S
EV) BN LRI HEEE 2 B L AR LR
MCThotzo UEORRNS, Yy y MIAF
DRAARZ IS 5 T & TERRE S & EHRE A
VYRR ING Y V2 EMT A vyuy b
RMEMEMTE D 2 W ont kot $72,
MAERY YOy bOFIZHFRE GV % TV
75 L ERMTARBPRB IR, ThbHiE
¥ AFWDBEMIZBT 5 EMEME L TOFN
PHfFE b,

3.3 FHLWERL LTomgHIzonT

Yy uy bOWREREE LCOREE G %
72012, ERAMERL, IRIR L 7-HEW AR O BRI
BILUOERRLFAEL 72, RRKEFEZ YO v
F (AA) EHEL7RR, RE=MEK (AAF)
EHIBRM (AAF-1F) EAHEEICKE o7 —
T, HIBRM (AAFAF) (138 &< % A7)

Table 3 Morphological data on bulbs of shallots and shallot - Allium fistulosum

chromosome addition lines

Plant materials

Maximum bulb diameter

(mm)*

Bulbing ratio®

AAF (2n=24)

AAF-IF (21n=23)

AAF-4F (2n=23)

AAF-8F (2n=23)

AAFF (2n=32)

AA (2n=16)

shallot from various countries

31.72 = 0.48¢*
31.66 = 1.43c
9.92 = 0.44a
15.85 = 0.35ab
22.19 + 2.06b
19.75 £ 1.73ab
1326 = 0.31ab

3.87 * 0.05ab*
477 = 0.14b
3.18 = 0.08a
391 = 0.16ab
260 = 0.24a
396 = 0.14ab
4.04 = 0.09ab

“ data are shown with mean * standard error (n = 6-115).

¥ bulbing ratio is expressed as the maximum bulb diameter divided by the minimum
neck diameter in each plant with standard error (n = 6-115).

* mean separation within columns by Tueky's multiple range test (P < 0.05).
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Fig. 9 Bulbs of shallot and single-alien deletions. Scale bar = 1.5cm.

Table 4 Morphological data on bulbs of several shallot varieties from various countries.

From Names of shallot lines Maximum bulb Bulbing ratio”
diameter (mm)

Vietnam Xuan Lai 1 Thanh Hoa 12.83 = 0.76" 3.83 £ 0.16
Xuan Lai 2 Thanh Hoa 1270 = 1.84 292 = 0.70
Vu Van Vu Thu Thai Binh - -
Nghia Dao Thuan Thanh Bac Ninh 11.30 = 0.75 351 =012
Mai Dinh Hiep Hoa Bac Giang 125 521
Tien Thang Phuc Yen Vinh Phuc 10.05 + 1.34 427 = 0.19
Dang Xa Gia Lam Hanoi 14.13 = 1.12 353 = 0.11
Tu Cuong Thanh Mien Hai Duong 12.10 £ 1.23 320 = 0.17
Thanh Hoa City Tanh Hoa 14.67 = 0.57 3.26 = 0.06
Bac Ninh City Bac Ninh 12.60 = 1.26 462 = 0.34
Lieu Xa Yen My Hung Yen 15.06 = 0.60 477 = 031
Hiep Hoa Kinh Mon Hai Duong 13.33 £ 0.59 370 £ 0.24
An Phu Kinh Mon Hai Duong 14.40 £ 042 349 = 0.31
209 S Ho Chi Minh VN 13.17 £ 0.78 383 £ 0.14
118-4 Tien Giangs S VN 12.33 = 0.60 3.80 = 0.19
117-2 S Ho Chi Minh VN 12.23 = 0.82 3.61 = 0.15
Hue 1-1S 14.30 = 0.71 381 £ 0.03

Thailand Shallot 18-5 14.70 = 1.56 4.66 + 0.39

Republic of the Phillipine Brown 18.00 4.50

Philippines

East Timor Indonesia Red Dilli 16.85 = 0.92 4.80 = 0.60
Dilli White Indonesia 20.30 3.90
Red shallot Dilli 13.15 = 0.64 3.98 + 0.57

France Grey Shallot Grigelle France 17.30 = 0.57 499 = 0.77

China Yunhon China 20.70 545

Malaysia Malaysia 9.70 = 0.79 393 = 0.28

Republic of Bantul self(e) 6 11.87 = 1.17 559 + 046

Indonesia

Sri Lanka Srilanka

“ bulbing ratio is expressed as the maximum bulb diameter divided by the minimum neck

diameter in each plant with standard error (n = 6-115).

v data are shown with mean * standard error (if n>2).

- ; unanalyzed.

H B N7z (Table 3, Fig.9) . FHMEKEIZVIT NI
DFRMIZBVTHEWEZRL, Yyay &b

- 2
2 &

LG ATOARBICR LR MIEIA LN o
720 R YOy FOIRICET B

R
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Breeding of a herb vegetable, shallot, possessing favorable characters

via the use of chromosome engineering

Shigenori Yaguchi, Yasunori Ono, Hoa Vu Quynh and Masayoshi Shigyo

(Faculty of Agriculture, Yamaguchi University)

From the point of view in health-conscious, Allium crops, which possess several kinds of
health-enhancing ingredients, are one of the noticeable vegetables. The demands for
consumption of Allium crops would increase in the world. In the present study, several
types of shallot (Allium cepa Aggregatum group)- A. fistulosum chromosome addition lines
were produced via the use of chromosome manipulation. Those of chromosome-manipulated
shallots successfully showed a high fructan pool size, which was more than three times the
size of shallot average, and a low S-alk (en)yl cysteine sulfoxide (ACSO) contents compared
with the shallot average. These results indicated that the breeding by means of
chromosome engineering techniques could shorten the term of plant breeding and produce
the new Allium vegetables possessing a large pool size of the health-enhancing component

and good palatability traits.



