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Effects of the 6VS/6AL Translocation Chromosome on
Agronomic Characteristics of Wheat
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Abstract: Three types of materials were selected including derived advanced lines carrying 6VS/6AL translo-
cation chromosome and their respective parents, three segregation advanced lines and five F, population derived
from wheat-H. villosa 6VS/6AL translocation line. The F-test of their agronomic characteristics were done using the
SAS8.2 System. The results showed that there were no significant differences between 6 VS/6AL lines and their re-
current parents in agronomic traits, including grain yield, spikelets, grains/spike and grain weight/spike. 6VS/
6AL lines showed slightly but significantly higher 1000-grain weight and spike length. Most 6VS/6AL derivatives
showed higher plant height than their control parents. However, significant variation occurred for this trait among
sister lines from the same cross, indicating that additional selection could lead to further improvements. It was con-
cluded that the 6VS/6AL translocation can be used in wheat breeding programs as a donor of resistance to powdery
mildew with no obvious undesirable effects on agronomic characteristics.
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#% £ % (Haynaldia villosa, 2n =14, VV) B/NE
HIESYR, Bl BE R, A3 FER. a8
WemR BEHREEHRE, ®HE EET,
SEHEPEEE FREARSES™ ., 820
42 70 SR , B FUR ML K3 40 815 BF 58 B FF 4
BEEEZEARHRRALENE TN PE - &
EF 6VS/6AL B &4 H Pm21 EH Ext/h
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Table 1 Advanced wheat lines tested in this study

% BRI E G5 R B o4k B i R, O BT B R
HAARFHRD . FEH M L FIH 6VS/6AL 5 i &
EREZTHRMAIBRT BRUEINE - 8
E3% 6VS/6AL B kxR L RERHE W,
BERENBTFEERIRE.

FRFEHEILLERNESHHE 4185 HIA
9306 KILFTFTWA XX FfinE 158 x5 B
SR EE -HEEFE 6VS/6AL B AEAZT 5~7
KMRRBRARKBEFRE, 345K 6VS/6AL 5
PREENSRIEHRURES L 6VS/6AL 5
PRVERZFEEN FBEAARBHE, HEH5R
EH 6VS/6AL B ekt by =& bR i K.
FORBCBREN TR ESREERAT LB,
PAT #% 6VS/6AL 53 fir B (o tk Xt % 5@ /M E R ¥ 4R
WMEm, hEFE#— S A MR BHER
4,

1 #E5EFE

1.1 #$
ATHERBREREMSE WK, 0K EH3
FARRBMIAR A E
1.1.1 BEMEKRE LENE-HEEFEO6VS/
6AL 5 {7 & 92R90 ,.92R137 i1 92R149 i B 5{ &
REMRBETFRTETRE, UELLERMK
THTFTHEAEX ERMFG 4185, 7 93063 % 5
EHMGE 158 BIFEAE 5 6VS/6AL B R4 E A
T4~ TxHERBERREREEARHBERAN L
FRAALE RARRHEB R (£ ),

£ F R A B 6VS/6AL MS 5 R (F) fne *E
Recurrent parent Line/cultivar with 6VS/6AL Pedigree Origin
BES S E246 (3 5 x92R149) /4% 5 BCF, BREELKRF
E261 (# 5 x92R149) /% 5 BC,F,
El62 (# 5 x92R90) /% 5 BC, F,
E655 (5 x92R90) /4 5 BC, F,
# 158 E736 -1 (# 158 x92R137) /4 158 BC,F B
‘ E736 -2 (# 158 x92R137) /4 158 BC,F,
5 4185 A4-74-8 (1 4185 x92R137) /4 4185 BC,F; FIC 4 PR
A5-82-3-5 (%1 4185 x92R137) /% 4185 BC,F,
A6 -309 (7 4185 x92R137) /% 4185 BCsF,
A 9306 B4 -84 -2 (F 9306 x92R137) /7 9306 BC, F, WAL B AR 2B
B4 -90 -6 -1 (7 9306 x92R137) /% 9306 BC,F,
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1.1.2 BRS/ERFE RAEIRLKEHAL
JNFEBFSE B A R BB K 3 3 #5 K 6VS/6AL
BB & R E656 (2RO xHFE 5 F).95 -
115 -3 (87 - 121 -2 x 92R137) F1 LB0728 ( 4 M
96 -331 x92R137),
1.1.3 F, 4 E&4k F 6VS/6AL 5 fi & 92R137
AHERAFABRONERHHEI S HH
26 MEF 20 . H &K 9310 F/ME 54 AZHEK S 4
F, Bk 5% 9 B x92R137 43 26 x92R137 ¥ %
20 x92R137 . /& 9310 x 92R137 . /ME 54 x 92R137
(%2), '
1.2 Fik

1 K5RM BT 2004 EH S BHEFAR
W RBMWERGMLHFEHERY, BEEN XA
wit 3 RER, B/NXFT7,47K 4m, 178 25¢m,
BRBE 3em MR EHE S KB A —B. E/NEHE
MRk E, /R B30 sk FEAERZHR,
WhmE 5 AFRAFIHES R,

%2 KBR M BT 2005 - 2006 4F R 48 A B

£2 SA#TAAFBEANSTHIZERE

Table 2 Identification of five F, populations by PCR analysis

R AZIHRBA3KEL, BILK4HRIHT. &
ANKFS 57,578 1. 5m, £78E 30cm, ¥k HE Sem, H
7 % # 5 K M A F— B, Fl A STS-PCR 4+ T 45
B 3R R PGS HEE B
HA A 6VS/6AL B kM Bk AR & 6VS/
6AL B A ife ik ity Bk AT X 4y, WHKRB/IX &
B & 6VS/6AL MR & 6VS/6AL ) bk 30 %
HEREWER, BdHEETHRPRANBZEK
REHR, LAT M 6VS/6AL G Rk /PERE
AR

% 3 KBk 2 F, 5B BHK T 2005 - 2006
FERHEERRYKFTHARE, 7K 1.5n,770E
30cm , #EBE Scm, A~ & FF 150 ~ 210 #k, H &) % 2
HSRHEFE—, ¥iHKGIER 6VS/6AL B f
ki3t B 44 FARic CINAULS X &G4 B BR AT
EU UBE Bk R E & 6VS/6AL BRI R Ak, K
BRAERE, RAB T HREK, A EERE
#HR.

HH4AE 358734 #li4 6VS/6AL 244 6VS/6AL J 6VS/6AL X R (X305 = 3.83)
Cross Total Homozygous 6VS/6AL  Heterozygous 6VS/6AL  Without 6VS/6AL Chisquare test
FE 9 2 x92RI137 200 52 100 48 0.030
# B 26 x92R137 210 53 101 56 0.228
¥ 20 x92R137 165 45 80 40 0.008
H4K 310 x92R137 150 40 72 38 0.008
/ME 54 x92R137 160 50 64 46 1.008
1.3 BESH HR,ETHABRTHEET36 -1 WHEARMK
RS 8K4 SASS. 2 HAT I E T — B2 HAREOVS/OALMMERRSHES
2 EBEH HIL . hEHAEREM XPUHES SWE

2.1 BRBEBERHFED 6VS/6AL Bt hxt/h
ERZHROEW

6VS/6AL B R ERF(R) RERBI XA
F 2004 £k 4 HIF A B AL KFEH LM XK
ML HEHHERG, &H 6VS/6AL R RRRS5H
MEEEANRIBREEINERIRI (ILE
REH) R4 (HHEREA) .

NEIMFA4TUEDL, AXFRBE&HEF
EI2 EFHEHABERTHREEAEALES S
b, HA & 6VS/6AL B MA M A SR EIEARME
HERIMRREAZRHIAEE. X TFHERXA

9306 4% Bl R A M AT 4 & R b N R A B F
W, EHES,9TEHA6VS/6AL MfTAE MR
hESAMEANGELEABEER, KR4 4
MESHEAHELERAEE,

SMTFREXA R ELHA BT AR
E736 -2 M1 E261, i %S 5. &K 158 Al A
9306 X E A M 3 A MK H 6VS/6AL 54L&
AE5HEAML BB EFHM; LA 4185 K
LHEEANERBRAESRXFHUBRERSA
. HEESAN4HMB P, 6VS/6ALTHAEMARY
WEMMEEANEREREM, A6 MRREE
EMEREBEKYF.
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%3 THASHEGOSGCALEBRRAREHAEREFANREERER

Table 3 Agronomic characteristics of 6VS/6AL translocation and recurrent parents in Jiangpu

REEE/BERGR & (kg/hm’) #HE(em) R (em) NEE MWK :ﬁﬁni;;z})n TFHE ()
Recurrent parent/ Derivative Yield Plant height Spike lengh  Spikelet no.  Crain/spike /spike 1000 - grain weight
BESS 4272a 89.2b 6.3b 18.4a 48.4ab 1.83b 42.6¢
E246 4222a 89.8b 7.1a 17.9a 52.3a 2.28a 46. 8ab
E261 3992a 91.1a 7.0ab 17.6a 44.7b 1.92ab 46. 8ab
E162 4027a 91.2a 7.5a 17.9a 52.0a 2.19ab 45.5b
E655 4172a 93.2a 7.5a 18.0a 52.3a 2.23a 48.4a
%% 158 4282a 85.4b 7.6b 17.8a 49.9a 1.95a 44.4a
E736 - 1 4172a 84.4b 8.4a 18.4a 48.9a 1.76a 40.8b
E736 -2 4322a 92.7a 7.5b 18.2a 46.6a 1.99a 44, 5a
£ 4185 4122a 68.0a 7.6ab 19.3a 44.9a 1.74a 41.9¢
A4 -74 -8 3872a 68.6a 7.4b 18.1b 41.8a 1.56b 43.8b
A5-82-3-5 3942a 72.6a 7.9a 18.6ab 42.9a 1.84a : 46.0a
A6 -309 3867a 70.0a 7.3b 16.7¢ 40.6a 1.53b 43.2be
£ 9306 3872a 64.1b 7.0b 17.6b 46.6ab 1.74a 41.3ab
B4 -84 -2 3882a 69.4a 8.6a 17.0b 51.7a 1.88a 38.4b
B4 -90-6-1 3922a 69.9a 8.1a 19.0a 41.9b 1.67a 43.4a

FRAZPEERAA-BEBRABMNRERIREERLSS EEKFE, TH
Values followed by different letters are significantly different within genetic background at P = 0.05,the same as below

MTF/MER AR EX 3 MR, FHS  BEAMRRANRIEE—BCRTRA EN6-1
R AN 4 AMBPEE 6VS/AL AR EMES  f1B4-84 -2, HAMBHE 6VS/6AL KB TAMF
HEANHE, KBIRRSEANERARE, TH BRETHRERE BIGRSEEEREE

¥4 FEASHOVSOALMARRREHERERFANREMRER

Table 4 Agronomic characteristics of 6VS/6AL translocation and recurrent parents in Xinyang

 Ek 4 MBLE(g)

REFE/ERER  FROg’)  KlEm)  BKm)  ABK ) n FHE(g)
Recurrent parent/Derivative Yield Plant height Spike lengh  Spikelet no. Grain Grain weight 1000 - grain weight
/spike /spike

HE55 4332a 72.6b 6.4c 15.5b 39.3a 1.67b 42.4b
E246 4282a 80.1a 6.5¢ 15.6b 39.4a 1.73b 46.1a
E162 4087b 80.3a 7.6a 16.5a 43.7a 2.09a 47.6a
E655 4232a 82.0a 7.2b 15.5b 39.6a 1.83b 47.2a
HF 158 4322a 76.2a 6.8a 15.0a 38.3a 1.85a 51.2a
E736 -1 4232a 74.6a 7.4a 14.7a 37.4a 1.78a 43.0a
f 4185 4182a 71.0b 7.0b 16.8a 35.7a 1.57b 44.6b
A4 -74 -8 3932a 71.1b 7.2b 16.6a 38.9a 1.73ab 45.8b
A5-82-3-5 4002a 75.8a 7.4a 16.5a 36.2a 1.67ab 50.9a
A6 -309 3927a 70.6b 7.2b 15.2b 39.3a 1.77a 45.5b
£ 9306 3932a 70.1b 6.8b 15.7ab 39.0a 1.70a 46.7a
B4 -84 -2 3942a 69.2b 7.7a 15.2b 39.9a 1.76a 45.5a

B4 -90 -6 -1 3982a 73.8a 7.6a 16. 5a 37.1a 1.74a 47.7a
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2.2 BROBEBED 6VS/6AL 5 I § & ¢k 33 /b
EREHRBOE W
g rTmitEER B3 T ERIERES
B> EHMEE 6VS/6AL G RBEKES R E

6VS/6AL Zfu BB TH I H, RSFIHTXI A
mATFHAMBERZHERFHERTZ K
R,

5 BRAEBRRPIFLFO6VS/6AL B SFE 6VS/6AL B MM KRR TR LR
Table 5§ Comparing of Agronomic characteristics of 6VS/6AL translocation and non 6VS/6AL translocation of advanced lines

2R T2 REEKAR B E(cm) B (cm) 2ok HEE(g) FTHE()

Material Chromosome Height Spike length Grain/spike  Grain weight/spike 1000 -~ grain weight

E656 6VS/6AL 81.6a 7.1a 62.4a 2.52a 40.4a
6AS/6AL 77.0b 6.5b 61.1a 2.25b 37.1b

95 -111-3 6VS/6AL 80.0a 8.7a 69a 2.82a 4]1.1a
6AS/BAL 79.0a 8.5a T1a 2.86a 40.2a

LB0728 6VS/6AL 70.4a 8.9a 62.5a 2.26a 37.9a
6AS/6AL 70.1a 8.5a 62.1a 2.32a 37.3a

HESATLIEH, 5% & E656 1 ,6VS/6AL 4i
AHMNENHKR BRK BREMTREEER TE
6VS/6AL i ;MR NHAIBRIBRE S -
111 -3 1 LB0728 1 ,6VS/6AL Ai & 5 B HIBR TS -
K RS BB E A TR E 5 3 6VS/6AL 5 if
EHHUERABE,HOVS/6AL B RS+
BERALMEHES, R 6VS/6AL Ffijf
X @ /N E BRI TR ER — % K IE 3806,
EXHUEE D —FRNAET R — W
EZR,

2.3 #BF,BEP 6VS/6AL Sfrtakxt/hE
REHERNOERE

6VS/6AL B R R 55 MR GEFRXE
B3 F, B, R FARICXTX 5 A4 F BT
HREEE/IAFARENME, N EETRETRE,
SR (£ 2)FY,6VS/6AL 5 {i Je 4k 7 J5 AU RF&
FHABRA | XNEFMEEMF B (X" =3.83,
P>0.05) , Rtk a] LARIR#FTRIEH T %K 651
HTXSAHRRAR F,PEHME 6VS/6AL Ffu
5R& 6VS/6AL B kAR Z R FHER
TEMMER,

®6 RAF,P6VS/6AL B S5 6VS/GAL BAUMIMREREURILBRER

Table 6 Comparing of Agronomic characteristics of 6VS/6AL translocation and non 6VS/6AL translocation of F, population

MWHH(g)

#xmE REARLR  HE(em)  BK(em) WA — FRE(s)

Cross Chromosome Height Spike length Grain/ spike Japike 1000 - grain weight

%9 2 x92R137 6VS/6AL 71.3a 8.8a 65a 2.7a 41.1a
6AS/6AL 70.6a 8.6a 63a 2.4a 38.4b

#FH 26 x92R137 6VS/6AL 68.7a 7.9a 59a 2.3a 38.1a
6AS/6AL 65.2b 7.4a 56a 2.1a 36.9a

%% 20 x92R137 6VS/6AL 84.1b 9.3a 45a 2.2a 49.2a
6AS/6AL 91.8a 8.7a 44a 2.2a 47.9a

B 9310 x92R137 6VS/6AL 86.0a 8.5a 44a 2.2a 47.6a
6AS/6AL 88.4a 8.8a 46a 2.3a 46.8a

/MK 54 x92R137 6VS/6AL 84.4a 7.5a 41a 2.0a 48.8a
6AS/6AL 82.3a 7.2a 41a 1.8a 46.0b
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BEOAILE N, ERZAAHE 9 5/92R137
H 6VS/6AL B BRI TR E DS 2% FiE 6VS/6AL
SR MEMINRZERERABE T4
44 26/92R137 & ,6VS/6AL BRI HE B %
HTIEOVS/6AL G R, UM THELR
6VS/6AL BN R RAKBHEERAEE, W H AL
MREUREGVN RS ESGNRZIAERARE
ZuRp & ¥ & 20/92R137 #3,6VS/6AL 5 fii & M ¥
REEMTIEOVS/6AL B R, M KL RZH
RERARE E; £ R XA A /ME 54/92R137 H,
6VS/6AL BN AN TR ER ZH T 6VS/6AL 5
PR, MEMILNREERERAEE  ERTAE
B& 9310/92R137 & X JLA K # R 7E 6VS/6AL
BNREEOVS/6AL B RZMMERBABE,
BAERBEMTREXFH AR L, 6VS/6AL B /5
REAL—EMHHERKESE,
3 itig

MRPEERBEANEEREFANBERNE
AREZAFRNERETROE W, BEZE/NE
AR R, A £ R 8RR R B kB R
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B e 5 R I SR AR ROR 2 L BB AR Y — BRI R
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FT 6VS/6AL B etk 3N ; = RER F, B B
P, BT LABF 7T - 39 14 5 o e £ 42k 1) 845 3800

FHAMBRBESANSRIEHER F,2
BEHRFEH 6VS/6AL B kmadi sk AE
6VS/6AL Yu 5 fk g xf M I i FT LB BF X 5 £ W,
6VS/6AL 5 i Je o fk T A /NK T G X B K T hL
HEAH—EWIERBM, £ 6VS/6AL fii4 & &
RIBR B 5 A M HL A BT b0, BL7E R — 41 & IR R &
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B G, Hit,6VS/6AL B RRE/NEHRK
FHOMKBRFEEER, TIREFT PO,

HEM AR EASGER I EREZ95-111 -3
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