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ABT tolerance of common buckwheat
(Fagopyrum esculentum) resources
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Abstract: The estimating system of common buckwheat AI3* tolerance and the Al3+ tolerance of 52 common buck-
wheat accessions were studied by means of test tube culture method. The results showed that the effective method of
the A3+ -tolerance identification for common buckwheat are to treat sprouting seeds three days in the 500 pmol/L
AICl; solution(pH4. 5) at 25 “C and to use the seed root growth length in the three days for evaluating the degree of
AB* tolerance. The results of identification of Al3+ -resistance by this way showed that there are great variations of
AT tolerance among the different common buckwheat accessions. Among them, some accessions such as Dahonghua
from Shaanxi, Daligiao from Japan, and Honghuaqgiao from Guizhou have much higher A3+ tolerance than others,

which can be used for studies on the buckwheat breeding and the mechanism of the buckwheat A3t tolerance.
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REREARFIFEEOBR, BREN 1518
X, MEHR 2.03X10" hm?, 4y 54 EH - # B m R
21 % (X538 %,2004), R ELEFHNEZTFD N
IHAREBOBEREAVARMNEEREZ—. BW
FHRETEZESEAARKIERTREY RY
Tk BAEFEABRAR, KYFEH BT L8, ¥
WA AT AR TR LM KR R TR R
B, BHELESH AP XX RIBRIEDHE —E
B2 FEM R EHE Y 2 E—E 0 AR S
RN EERFEERRER, HHFEMES
B AMEmMAKEE R —-MREF AR
Toi5 Y e it (£ 75 %, 2005b5 2006)

F % B T2 Bl (Polygonaceae) 57 # & (Fagopy-
rum) , RKEEBEMNERRRIEY, RREHERN
AN 25 AR EANE ORR T ik, 19945 BRIK B ,2001) . 5%
EAHBADEIEF, — N REEFR (F. esculentum) , B8
FFE, B -DREFF . tataricum) GELL B %,2004),
HpE@mrdmt R E3Es A2, JLFE R T
BEMERAEYHER. 25 NIEBRFLZEEN
A EAOPIREULBFEZ AR, —EH, 58
FERRBHMEE, TENRME LB OB RE
Yy (B H%,2004), BXEHRNLHIMEERH
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EHREN MM AREREIGMEERNIHR
WA,

BT R /DA B WS IR vk X TR it 48
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1 MpFr %

AR AR R TS 52 MR IEHFERFY
Mr,HHmsS RESEFEELEL
1.1 B3 F iR MR 0 L 12 i ) B 0 3

36 BCH M E 35 (ES2005021802) 4 46 1 1 Ff
F#5 300 KL, 7 0. 01 Y0 B /R KIH B IR FEAT R
HEE 50 s, FRIZEMWBKMUE 3 KRG B AHAIRE
RN THEEFRLP, BT 25 CHREERAETESR
2~3d, BREHEMHFREK 3~4 cm i, EHFHREK 3

em AR BERESARMEFH T, HEBH 50 mL
HE BB ETREREHIT Rk, RPN EE
B2 HAL A2 9 MbEE (A3~ALD, 4353
& 0(pH7. 0,2 { X B .03 ) ,10.,20.50,100,
200.500.1 000,2 000.4 000 gmol/L ¢ AICL, ¥
(pH4.5)., BMHE S FRAFH F(EE), BT 25
CHEEFHPER, SR 24 hWE—-KBRK, &
ZitfF3dlE. BRITEHBRMKER. 24 h B
KB(mm)=24 h FRK (mm)—24 h AiB Kk
(mm). 43 1.2.3 X45/ig» D1.D2.D3,

R1 MHRERS H.RRERS

Table 1 The accessions,origin and
symbol of common buckwheat
Fg &% S 7 *E RS
No. Cultivar Accession Origin SourceSymbol
1 R®MEHF ES2005021802 M #1FH IPGB ESO1
2 WIRTER K ET S £S2004102901 IR R K IPGB ES02
3 MR ES2004040102 % M3 X IPGB ES03
4 MYEE ES2004090101  $ 4% X IPGB ES04
5 TO05 7<# 15 ES2005061603 [RGB i ESO5
6 BT HFF ES2004010201 HMET IPGB ES06
7 kIR ES2004010103 M7k % IPGB ES07
8 WMEME ES2003040101 it M B H IPGB ES08
9 EFE ES2005100802 # MK iki%#E IPGB ES09
10 BEIRFFE ES2006022401 M % X ¥R IPGB ES10
11 =H#sF ES2005042701 HM = IPGB ES11
12 AR5 EIZE ES2005102201 PH#/\f5 & IPGB ES12
13 BSPg @t ES2004102902 B M BT IPGB ES13
4 B ES2005092301 o5 Efk IPGB ES14
15 HEEFEE ES2004082001 $3idtfE IPGB ESIS5
16 To03 8802-1 ES2005061601 Pryii5ks s522 ESI6

—
-

Tol db B4 ES2005061602 BLFGiBs e ES17
Y AR ES2004110101 sEME X4 IPGB ES18

—
o0

FiES 1 5
19 @mHE ES2003110102 #MEEMH> IPGB ES19
b/ %5}

20 To4 FF 2 ES2005061604 BETHHEE g2 ES20
& ck
21 To2 #3515 ES2005061605 [k 7545 b5 e ES21

22 TO6 fi#5-4 ES2005061606 B P 455k sel ES22
23 ITHEFE ES2006021802 L& Fpr IPGB ES23
24 MEFF ES2005052101 M & & IPGB ES24
25 KK EHF ES2004100702 HMKHFH IPGB ES25

4
26 R IEE ES20051208001 HMBET EF ES26
#*1
27 83-41 ES20051208002 # M BT EH ES27
28 WHEELT T EHFEES20051208004 i M R £H ESZ8
29 Filb3 ES20051208006 M BT £# ES29
30 F25 Z## ES20051208013 M BT £% ES30
31 Mzt F5 ES20051208016 MR T £# ES31
32 KA B FES20051208019 KK £H ES32
33 @441 1 FFEES20051208027 Z & A £# ES33
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1 HREEFTHELHE.

No. Cultivar Accession Origin SourceSymbol AlCL B ﬁ&tﬂ%ﬁ:? . B MBFRENERKRSE
34 KBFHF ES20051208038 #H M 414 £3#HF ES34

35 #1 T-04-02 ES20051208050 5 Mgk £# ES35
36 01-2 ES20051208060 % M BT E£H ES36
37 M4 L EFFHFES20051208094 MM 4 £#H ES37
38 #4 HIEFHFHFES20051208095 FIHH 4 £%H ES38

39 FEH ES20051208096 5t Hi# X E£# ES39
40 HNSH@MME ES20051208128 g E£H ES40
41 KL IHFEES20051208129 F M KI5 £%H ES41
42 K@ EEFE ES20051208130 Pk £H ES42
43 F@H ES20051208201 $MERT E£%H ES43

44 BRI iE R ES20051208133 MR T £H ES44
2

45 fplEHFH ES20051208136 MR T E£H ES45
46 HAkEFE ES20051208138 pyagth £H ES6
47 #FE 248 ES20051208139 BEFE £% ES47
48 VWAHEMFKE  ES20051208172 BMAHZH S £H EMS8
49 FHikEMFE  ES20051208174 BEMHEEE £HF EM9

50 EW4EHFFES20051208185 HH BT EL £HF ESS0
51 JeW4IEFFEES20051208188 M BTl £/ ES51
52 FFEEFE  ES20051208199 #|MNARE £#H ES52

* YR E R AR PGB) # R EE T %R E . The num-

ber of buckwheat resources in Germ-Plasm Pool of the Institute of Plant
Genetics and Breeding({IPGB) , Guizhou Normal University.

1.2 BEMFRMBFFEHTEENE

MBS VIR 5 F e B AL 56 B {8 TR A 5 A
FL30 ML ERFTEBITHEER, BHEREK 3
em L BHERARNEFHFELRLRFE
& B A9 AL H ¥k B (500 pmol/L) Fl4b 3 BFE (72 h) i
TEMELE. B8RS LHE 8 PR/ F A
8AEED,HRE 2N EBALM A2),EF 25 C
JEIREEFRAE PR AL AT E 1 RARK A3 72 h
EENE—-RRK, 53 72h K B,
1.3 BEEitoSmAE

KF SAS v6. 12 {4 47 | A B F 3 4 7.
F| i Scott-Knott A4 7 1 (£ K474,1992) Xt
AT E A 72 h R B B BOETT R AT,

2 HRMGM

2,1 AERABEGHTHEMHMFRHERRKA
FBBEERRZEUBRERNEL 28
N RMENFEES 1 X OK-pH7. 0, BIAL 3 ADT
MRARERKRARGE, 2 h TREKEREEETF
58 2 W OK-pH4. 5, Bl AL 3 A2) ,BE RER &R
FFFERBERK., XFHEADX B ERMMBAEK

EZATMH,Ad~ALl L3 72h FHRERKENFH
HREHNEZE AT A3, i Ad~A5,A5~All 2§
ERREBREEKE.

£2 BEMHFETHREFRERTHLERETH
W< I F4E K Duncan ZE L (mm)
Table 2 24 h root growth length averages and the Duncan
multiple comparison of Guizhou Tiangiao among different
AB+ concentrations(A)and different treating times(D)

L Dl. D2 D3 ' - £8 b.ts‘i
Treatment The first The second The third x; Multx;?le
day day day comparison
Al 42,08 25,79 21,16 29,68 A
A2 26,04 29.20 23.00 24.55 B
A3 15. 14 11. 61 9, 45 12.05 C
Ad 9,21 4,56 3.93 5.90 D
A5 6. 38 1.35 1.35 3,02 DE
Ab 3.32 1,50 1.20 2.01 E
A7 4,95 1. 20 0.58 2.24 E
A8 4,10 1.45 0.38 1. 98 E
A9 3.35 0.90 0.59 1.61 E
Al0 3,23 1.18 0.73 1.72 E
All 2,65 0.74 0.62 1.34 E
Xj 11, 08 6.68 5.73 = =7.83
ZELE A B B
Multiple

comparison

HE:0=0.01, ¥FRMARFERAREE. TH.

Note: The same letter means no significant difference at 0. 01 lev-

el. The same below.

£ A3~A1L B 94 AICL BB E&HET 18
RIFF IR AL B By LA et R, RIER B B AR R
MR ERTRERRAGC. HELHEE /Y
AR A K ZH RS E EE L RRHAKEE
BEME, EERTHBA.

BHNTE A3~AT 19 5 4 AICL, WAL HE &
TOREEMMUMRAE K AL ZH W4, EHIHRS0
BIMAEREWA K, REEBMEE (10 1 20
pmol/L) T, MM A KFEE L B HK; M 500
pmol/L AICl; YW AL 3 &4 » B M B FF AR 1L
AR (B 1), 897 500 pmol/L W EAHET 8%
SHEMBERKVPHELSHRRERS  BKE
YR AE L E BB WE.

FAMBALADT2 h ERBKEZALEE
=5, AAEEFRELEAI~AID T, HERS
I RBA—EEK, BlE 2 X, A KEEHIVH B3
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H1l RMEFARBETFRETABE=REHREKRRA

Fig.1 Seed roots of common buckwheat Guizhou Tiangiao treated with different concentrations of A3+ for three days

No. 1~11 in the figure are the different concentrations of AlCl;,namely Al~All.

RI 2HEBFEZBERMEFE 20 R
fRic B2 |5 iy Duncan Z B B
Table 3 Duncan multiple comparison of the root length
after 72 h culture among 52 common buckwheat accessions

I AR A 2 f
Re K # (mm) gﬁl:hﬁ? i K& (mm) gil{bﬁ
Symbol Average Multl;.)le bol Average Multl;.)le
root comparison root comparison
length length
ES42 9,86 A ESi6 4,94 BCDEFGHI
ES46 7.16 B ES13 4.82 BCDEFGHI
ES37 6. 90 B ES34 4.68 BCDEFGHI
ES43 6.50 BC ES18 4.66 BCDEFGHI
ES33 6. 24 BCD ES50 4.62 BCDEFGHI
ES25 6. 24 BCD ES10 4,55 BCDEFGHI
ES52 6.19 BCD ES28 4,50 BCDEFGHI
ES40 6. 14 BCDE ES51 4,45 BCDEFGHI
ES45 6.12 BCDE ES14 4.35 BCDEFGHI
ESo1 5.92 BCDEF ES44 4,35 BCDEFGHI
ES32 5. 80 BCDEFG ES49 4.34 BCDEFGHI
ES39 5.72 BCDEFG  ESO05 4.32 BCDEFGHI
ES27 5.71 BCDEFG  ES15 4,20 BCDEFGHI
ES41 5.70 BCDEFG  ES06 4,20 BCDEFGHI
ES24 5.55 BCDEFGH ES21 4.16 BCDEFGHI
ES02 5,44 BCDEFGH ES29 3.88 CDEFGHI1
ES47 5.35 BCDEFGHI ES09 3.79 CDEFGHI1
ES30 5.32 BCDEFGHI! ES20 3,62 CDEFGHI
ES31 5.29 BCDEFGHI1 ES17 3,49 CDEFGH1
ES26 5.28 BCDEFGHI ES23 3,28 DEFGHI1
ES38 5.18 BCDEFGHI ESI1 3.26 DEFGHI
ES08 5.16 BCDEFGHI ES12 3.13 EFGHI
ES35 5.16 BCDEFGHI ES22 3,04 FGHI1
ES48 5.11 BCDEFGH! ES03 2.81 GHI
ES36 5.06 BCDEFGHI ESI19 2. 54 HI
ES04 5.00 BCDEFGH! ES07 2.38 1
REERKEMHBEES. %2 X5% 3 X9 TRM

KELEEZR, WNE 2 RGBS FEECH
WA, BIAEE 3 RENFEFIEREBATRE,
LB, AWATRMRBRELRERE,

FF 2% Tl 45 M 4 B B B & & F 5. 500 pmol/L AlCI,
W (pH4. ) AF 3 d, 72 h ERMBEBAMRE
ERREEEFFERFEHFITHEAELEERER.
2.2 FIFHFAEARW A BB

KA 500 pmol/L AICL ¥ (pH4. 5) 4 3
d, % 72 h FREKEKE, X 52 HREHFER
HITTEELEE, FRNEK 3. 2 WARTEFE
MR T2hRBKBZRIAREEZR. HP, kB
Bk VG R K LT A E S T 45 2 D a8 68 N Bk, AR B IR
FHAl SR, HR SRR E B A RRF 54
YL TSE 4 CH 5 G PH A 3R L /K 38k B 5 0 i 48
B, R4ES2MEAFFREN 72 h FHRBKE,
FIH Scott-Knott B 2843 #7 77 1 X 3% 26 3% ¥5 7 57 ¥¢
FHTRESWT . SRENE 2, REFANERAE
ENRER S EENEREN,52 BARE R B
MFERBEALISR 42K, Kb, KT RauFkak
HFE(ES46) , YLB A M B B R, X 5 M
HMEEHBEMGEEHE —B. XNFEETHEK
KLFE(ES42) H & LR FF (ES3T) HFE R K 26 14
A A, X R A AR . KD FA
B PSR (ESI3) . KB FF (ES34)% 16 MR AR
AR, X BT BT RH. K IV AE
T 2 B (ES20) . Jt B4 (ES17)% 9 ANk 38 36
o, S A X B 22

3 it

EASRNIEERNARFEREMENTRABT
SBAEEFEE MR (Ma %,1997; 8 3044, 2002;
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ZEEA TR 25, 2004; F 5 %, 2005a, b) . A B A A
somL BB EBFARM B FFREEN L FH T
FAERBRER=ZK,. EEEBEFEMTRFK
BIE, § W KIEEHXT 36 4 5T 1 X # 55 &
Ml METHREMIFRMHIAT T HEEEE, BF

EattEERE T N EF AU EREET
¥ 3 B AR e ) T — Sl 48 1 5R A9 & B AN BR
ROEHFF HEARKFE RSO EMFF EEA
— ot 45 3 R SR Y I 8 FF 2 SR T A0 SCRE SR
SR KREFEE . LR AFFE W

% |
I

Category 1 ES42

]\

Category Il

ES46,ES37,ES43,ES33,ES25,ES52,
£ ES40,ES45,ES01,ES32,ES39,ES27,
ES41,ES24,ES02,ES47,ES30,ES31,
ES26,ES38,ES08,ES35,ES48,ES36,

- A=53.26%% )

ES04 ES16 ’ M A=116. 51%x
2111 ES13,ES34,ES18,ES50,ES10,ES28, |
Category Il | ES51,ES14, ES44.ES49,ES05,ES15,
ES06,ES21,ES29,ES09 S A=37.10%
v ES20,ES17,ES23,ES11,ES12,ES22,
Category IV | ES03,ES19,ES07

B 2 52 i EFER R SRR 72 h A EK Scott-Knott REMTER

Fig. 2 Scott-Knott clustering analysis of the average root length after

72 h culture among 52 common buckwheat accessions
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