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Identification of Wheat-Agropyron cristatum 6P
Chromosome Intercalary Translocation Lines
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Abstract; Distant hybridization is a practical way to introduce the chromatins carrying agronomically desirable
genes of the wheat related species into the common wheat in order to enhance the diversity of the wheat genetic
pool. The aim of this study was to identify the homozygous small segmental translocation lines with excellent agro-
nomic performances among the progenies of the hybridization between wheat and alien species by using genomic in
situ hybridization ( GISH) . In this study,the translocation progenies of the hybridization between the wheat-Agropy-
rum cristatum disomic substitution line 4844-8 and common wheat, and the disomic addition line 4844-12 and
common wheat, were studied. Two intercalary translocation lines with a pair of small homozygous A. cristatum chro-
matin segments were identified with GISH respectively. The intercalary translocation line 104-3 , with high thou-
sand grain weight( TGW ) was resistant to powdery mildew. The intercalary translocation line 19-2 was excellent
for its high grain number per spike ( GNPS) and high TGW. The excellent agronomic performances of these two
lines indicated that they were elite genetic resources,and could be used to broaden the wheat genetic basis in the
future.
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R /INAZ B35 A5 Al H RS | 3B R b BR 1 /)
S T (1 R v R T R /N AR G
Yy AEAE A KA I Y BE R B8, R R /N 1Y
TR BN B A I A ) R S SR R
A/NZZ SR RN ) — AN RGE AR sk IR
MR IR Qe RTE /N BR  HY. B R,
INFZ S REFE ( Dasypyrum villosum) | P4 /K 37 111 2 5L
(Aegilops searsii) 48 1L 2 B ( Psathyrostachys huas-
hanica ) %5 5F A 3T ZAH ) 1) I (8] 5 o7 2 © 22 B il 4
o IFREANIE YL (AR BT 5T RO BUAT 500 L 2R 5 L 1
Ty o 0 DAL LA R AG S 1 ot Jo 5 DR e 7% 1) 35 3 /N A2
Wt TE TN By AR Bl FE TN YRR
3

TER [E |, VK& (Agropyron Gaertn. ) %5437
FAb Ty, AR BT U 5T b B v B R D VAR e B T
1000 m L B B UK B [ Agropyron cristatum
(L. )Beauv. | /21ZJE RYBEA ) vkoRs @ xf /22
f¥ B A OB | BUERS BL St  Tk R
JEH VD L (AL mongolicum ) | i B VK & (A. crita-
tum) VPHEUKEL (A. disertorum ) BAG BRI EEST
KHE B 25088 2/l BT 2R K FIL AR
fiE e . HETE &8 1788 /& ( Triticum aesti-
vum ) S PHARNLIKE (A, fragile) i FEKE HRZE0K
B (A. michnoi ) 55 UK 5L @ R4 (1 ) ) Z BT DL
Wu %20 BF 5T T e B 0K B 5 %8 /N % Fukuho
Komugi 28527 A2 By /N A — DREE 6P e (0 1A S5 Y5 R
InE A R, R IIUKE 6P Ytk b A7 A il 2
INAE ERERLBUM LA . Y. Luan Y HI/NEE - UK
A AR BRI R AR A S B AR, A R
e G (0 (AN HR 5 1 D7 VA B A /N A2 — DR
6P Zyi F , oAt 6P e ik b BT 5 100 S KL
SR TR

ABEFELA/INAE — DKRE — AR H0  4844-8 1K
BRI 4844-12 5838 /INAZ 2% 58 I i = PR 1 B o
Z AMEL, B GISH ( genomic in situ hybridization )
FOR B e a5 ny v 18] 4 A Y5l /N A — DR
Beop i &, O 0 s AR 8 A5 OF 5 A Fh O Y
{FAXIE

1 #MBl5FE

1.1 ##

4844-12 JELIVKE 7559 VEACAS LA /N A2 i
it Fukuhokomugi /FEBEAS I SE ARG /NZE - VK 6P
TARBEINZR O DL 4844-12 FEREAS LA T 3R AT Hb

T AN EL IR 8901 VEACARZ4 38 f F, 42 A Fh kA7 4
RS A3 M, , gt ms: A 5 RIGEIM,
4844-8 & DL UK HEL 7559 AEACAS | DA% 3 /N 22 i Fil
Fukuhokomugi {F B4 2 52 345 1) /N - VKL 6P
(6D) KR R, ¥ 4844-8 (AL M 5 RS 4
Fukuhokomugi ¥4} , 155 F, 225 F, 5 F, 2258 Fh it
RS A8 M, Bad#Es: 03¢ 4 104
# M,

VU5 A B UK 55 7559 (2n = 4X =28, PPPP) %
H TR BT /R 28 L b R /N — DK 6P AN &
4844-12(2n =44) /INE - UKF 6P(6D) &L R
4844-8(2n = 42)  /NZ 5 R EE 3 8901 I Fuku-
hokomugi , F 453 S8 X BE/INZE — UK 6P AH H. 55 47
102 R/ NZE SR AR 9504 34 AR S
e ANHIIF R,

1.2 A&

1.2.1 £EFEZ DNA iBE  H T GISH M
Bt BFFH, 218 K. S. Gill 25/ CTAB L HEFTHREL,
1.2.2 EFEAFEMZEE (GISH) TRk &
SR P Yea i) GISH R /¥ 28 F. P. Han % 7k,
TET PR iC S 2% 58 5 5 K 2 B8 Y. Tuan 257 J7 ik,
40 WLZRAZ A .20 x SSC 4 plL, f:ffks DNA 1 plL
(0.125 mg/mL) ,10% SDS 1 wlL,50% DS 8.0 wL, F it
H20 wL, #% % DNA 2.5 pL (500 ng/plL), ddH, 0
11.5 pL, £ DAPI 5 PI & 445, | Olympus AX80
(Japan) 7¢ ¢ WA EE ML, F CCD BRAHHL ( Diagnos-
tic Instruments, Inc. , Sterling Heights, MI, USA)
HEAH

1.2.3 HERZERBAERRAOMFEHELEE
MR 2010-2012 %45 2 4E R A b [ A BB A
BRI I, Ry O SRR RE A A bR R A AE
247, 47K 2 m 475 0.3 m, ARIE]HE 0. 1 m,

DL /N Fukuhokomugi 1F 4 464 H 8] 46 A
L2 19-2 X REAF B, LA Fukuhokomugi 1%
8901 1N 5157 2 104-3 X HEAT KL

X R R A B /NAE — UK AR BRI &R 4844-
12 AR e R 4844-8 FEATRE & RS ORI B
TR S BERCAE (0 H () A 5, B RR R BEAL
VRS ARIEATIA . TR E SR 3 W, BOF A,

N PURRIGT R (A B 1 2 SR N T4
Wesgvk, BRI B 2R 7 &5 B R UEAT
Wali& a4 A 5 r 2 104-3 1901 W )& Fh 47
K2 m, 477 H 0.3 m, [A) B 3% S8R0 X 18 5 F b £
9504 , i 15 1E R HIRIE R, 1R 5t &L, LA N
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B, EERETUE T EEEK , £ 4 H LRI T
LRl G AR B/ NRD £09 O T-2IF I, fiS AF
R A0 e it B ) & R O

1.2.4 EIEALIE R SAS 9.2 kb BRALEK R
PR B A BESL RO ERORD by 3 45 B0 1 B A
IR B2 R SR « K25

2 GRE5HMH

2.1 BHIEM GISH £7E

2011 A K 56 F A B AR (9 24 58 21 A 4844-
12 54 8901 1) M 56 MR R Zusc 4l &k 4844-8
5§ Fukuhokomugi % My59 Mk R 45, 3T H N B4
PR T BEALEEL 5 bR ARSI T 20 B =7 R g A, 24 28
YOE , GISH %E 45 RN, %i'5 o 104 F1 19 BB
Y5 MEARI Y AR H 2808 42 5% JFH 210
RA A el A AR AN B G 00, 2012 4F ) BE
50 104-3 ,19-2 Y ERREAY M, M BT FPiE T
FE ], 9 HAGX 2 AR R F AL 5 ARG S #EF 7
AAA AR 2228 %58 . GISH %45 K1 31X 5
MM ARECE 238 R 42 45, 0F B (i 28 4
T kaliA i alE AN B S, it GISH EIHE (&
la,b) A1, 104-3 F119-2 435 HA 1 % YL o iR 7e jd
T R R EA 4R AR UK BN Fr B (0, 5T 1 21 (8. 44 28
5% MR OAS TGS . HAT GISH %ER,
PAVKFE AL P2 DNA W55 A 22585 5 1 vk g
ARyt B 2535 5 B/ NE Qe R 200,
2.2 RZEERKSWH

Bali A R A G LR 104-3 HHEEA/NE -
UKEE 6P AR AN R 4844-12 3 /N 22 A0 7 8 ik
8901 L)} Fukuhokomugi A4 2% 2 4% Fl K ¥is vE 17
A K, 45 R s (1) Al P a5 6 &
104-3 (9 T-%: H AP 3 5 T Fukuhokomugi , 1 H.
B 2 T R4 8901, 2011 4F,104-3 (1 T-hi & F-
YIE K 37.8 g, & & T Fukuhokomugi %) 27.7 g Fl
ik 8901 Ay 34.5 ;2012 4, 104-3 Ay T ki & F- 44
{E°M 43. 1 g, .3 5T Fukuhokomugi ) 28. 1 g Fl%E
3% 8901 11 37.6 g, 1HJE:,104-3 i) T 40 8 55 4844-
12 M ZERA G 7 L, 1043 Ak 21k
R FRECHE ) -G 50 10 245 SR 5 H 3 /N 22 SR A
1 8901 Al Fukuhokomugi AH H 22 % ¥ K4 2% &
S, XA 104-3 A DR KR AR PR G €5 5 1Y A
T R IR 3845 25 . 5340, 2011 AFEFAR I R0
i O, 2012 AEFPAE I AN 25 1 M, PRI, 4844412
104-3  Fukuhokomugi , 3K 8901 ff 45> P4R 4 25 Fif

(k)
() o/INEE - VKCHE 6P 043 IR A5 (5% 104-3; () -/NE — UK 6P
S IR A 0 R 192, KRR ISR G, N R R R (o,
9SS AR Rk /N B (o

(a) : Wheat-Agropyron cristatum 6P homozygous intercalary translocation

line 104-3, (b) : Wheat-Agropyron critatum 6P homozygous
intercalary translocation line 19-2 ,the Agropyron cristatum chromatin
is indicated with green,the wheat chromatin is indicated with red.
The arrow indicates the small segmental Agropyron cristatum chromatin
BEl1 /hE-KE6P SR GISH E
Fig. 1 GISH results of wheat-Agropyron

cristatum 6P translocation lines

BARAEIX 2 AR A4, U 2012 4F Bk i B G
Fe 2011 45 (B HAR LB S TE R b L A
— 3, LIS L)R FIEH

Kol P Ia R A S 0F 2 19-2 5 H% 5 /N4 o
ARHESE 2 A1 75 R R AT AL oK 5, 25 R i ow
(222) AiGHAZ MR 19-2 BRSO TR
Y 5 2 e T 38 /N AZ AR Fukuhokomugi, JUHJE T
i A TN - VKB 6P (6D) fR Ik R
AR 4844-8  [RIE,19-2 HoAth MR (1475 Fh B d 5 H
W 3E /N F FEA Fukuhokomugi AH H 22 59 L4811
B, XA RV T A AR A S &R 19-2
HA R B e 5 114 A )2 RN AR X TR SR T
B E 4R, HGHH s B3
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K1 ME-KEPAEHTEABASMUER 1043 S5EENEFELNREERER (-10I)
Table 1 The differences for the agronomic traits between wheat-Agropyron cristatum 6P homozygous intercalary transloca-

tion line 104-3 and common wheat parents ( -test)

i H 4844-12 Bk 8901 Fukuhokomugi 104-3

Items 2011 2012 2011 2012 2011 2012 2011 2012
UKL GNS 117.40 £12.50 92.30 £16.80 56.30 £8.50 44.30 £6.10 55.20 £9.20 46.50 +6.30 44.50 £6.40 40.80 =7. 40
TR TCW 3790 £2.20  39.60+2.50 34.50+1.40 37.60+2.30 27.70+3.10 28.10+4.20 37.80=1.60* 43.10+1.70"
BB SNS 23.60£1.80 24.30+1.90 20.00+1.00 21.40=1.10 17.80+1.10 18.101.50 16.80+1.00 20.30 £1.40
/MBS FNS 7.40£0.55  6.40£0.50 4.70£0.48  4.300.50 4.40£0.55 4.10£0.30 3.50%0.60 3.10 x0.60

B/MEBISNS  1.201.10 1.40 +0. 40 1.70 £0.95 2.50+0.80 0.40+0.35 0.70+0.30 0.80+0.30 1.60 +1.00
ANH/MEECTFNS 1.80 0. 84 1.40 0. 50

—_

.40 +£0.51 1.30£0.10 1.00+0.00 0.90+0.50 0.25+0.10 0.30+0.20

R PH 83.00£4.70  97.90 +4.90 62.60£3.60 75.60 +4.10 61.20+2.70 79.70+3.20 67.50+8.60 84.30 +8.70
Sy BEEL TN 6.40 £0. 55 6.80+1.90 10.10+5.30 10.60 +3.30 10.20+2.20 10.50+3.10 13.00 £4.10 12.80 +5.40
K SL 14.20 £1.20  12.40 +1.80 8.20 £0. 56 7.90 £0.50 8.50+0.69 9.50+0.80 8.40+0.90 9.20+0.90

* W IKFH 0.05 % Group t-test significance level ,GNS: Grain Number/Spike , TGW ; Thousand Grain Weight ,SNS: Spikelet Number/Spike , FNS ; Floret
Number/Spike , ISNS; Infertile Spikelet Number/Spike, IFNS: Infertile Floret Number/Spike ,PH: Plant Height, TN ; Tiller Number, SL: Spike Length. The

same as below
FR2 IMNE-KEPAEHTEABASMUER 19-2 5ZBNEFANREERER (-10K)
Table 2 The differences for the agronomic traits between wheat-Agropyron cristatum 6P homozygous intercalary transloca-

tion line 19-2 and common wheat parents ( -test)

4844-8 Fukuhokomugi 19-2
Ui H Items
2011 2012 2011 2012 2011 2012

TR %L GNS 78.80 +13.05 70. 90 +10. 85 55.20 £9.20 46.50 6. 30 73.20+12.10°  62.30+7.90"
ThiE TCW 35.08 £2. 19 36.82 2. 01 27.70 £3. 10 28.10 £4.20 41.55 £5.84" 45.36 £2.80 "
/N SNS 20.80 + 1. 64 24.90 +1. 60 17.80 £1. 10 18.10 1. 50 19.00 +1.40 22.80 +0. 50
/NEBL FNS 5.70 0. 89 5.31 £0.76 4.40 £0.55 4.10 £0. 30 5.60 0. 90 4.75 £0. 50

SFF /BB ISNS 1.70 £0. 62 3.30 +0. 80 0. 40 +0. 35 0.70 +0. 30 1.00 +0. 80 2.50 +1.40
RE/INESCIFNS 1.60 £0. 55 1. 60 £0. 50 1.00 0. 00 0. 90 +0. 50 0. 80 +0. 40 1.00 =0. 80
MeEs PH 94.80 +4.32 114. 86 3. 21 61.20 £2.70 79.70 £3.20 69.60 7. 30 83.80 +3. 90
JYBERUTN 6.40 £2. 61 9.30 £2.20 10.20 +£2.20 10.50 £3. 10 5.40 £2. 10 8. 80 +2.30
Hik sL 10.60 1. 14 11.20 0. 80 8.50 +0. 69 9.50 +0. 80 8.90 +1. 10 10.30 =0. 60
2.3 mAMmHBEEESLR WoRTEE 2 b, DRI AT DLE R M 31, 4l v )

S5 F 2011 4F 2012 45 5 HJERSEATHEIPIAE WA ALR 1043 FIHEA 484412 (5 AR, it
W AR I AR A AR IR T 4 #“51 Wk s % A AT IRY  WICH e, R AR I
FRAEEAR IR R G A TG DL RT3 9, S5 50 A TH R RIAr 45 5 s, 1043 (40 R bk 6 B 5%

L HL

1:4844-12;2 . Fukuhokomugi ;3 : 523 8901 ;4 ~7 . /NFE — VKT 6P M H.Z {3 & 10238 ~9 . HE 950410 ~ 12 4li 5 Hh e)4i A 2 13 & 104-3
1:4844-12,2 ; Fukuhokomugi,3 : Gaocheng 8901 ,4-7 ; Wheat-Agropyron cristatum 6P reciprocal
translocation line 102 ,8-9 : Zhongzuo9504 ,10-12 : Homozygous intercalary translocation line 104-3
B2 NEa#mEEHEEESER

Fig. 2 Results of the field investigation of wheat powdery mildew resistance
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—E BRI R TN, X 5 HOEA 4844-12 1)
MR — 2, Kb, 104-3 M &P AR, 1w
W /NAZ SEAR Fukuhokomugi FTELYE 8901 T 36 B A &5
TR ARG , 70 2 9 I 1L 28 3 B A R S e K
KR R BN X R i Ek AR A I X
HR RN AT S R b A 9504 RN — UKEEAE B 5 13r
102 WRI N RN

3 i

JR RIS T /N2 - SR A AR S R Al
K BY A2 M A ) 1) B DR A /N2 DT i /N A2
(35 1 ZZREPE R — A R SR 277 SRR
Ko AL R RS EA BRI EZR T2 AL S5
etk i BOR ST AR DL K2 75 RR A8 AP 2
BRRB/NER AT, N BERIRS O R TR S ETE
FesE I HL & A AR SE B G 7T REPERL /N T Jiang
HEPIREST ST N ARKE RN E-RIBESNR,
RIUA 2 Avriads AL G 60 &, AT UL a6 A %)
LR L BRBAR Y, TEAWFIE P 4 2 A G
)48 A2 30 2 53 HITE 2011-2012 4R 5% 2 A KR
PR H X HAR 2R T T 558 R IH
PRADE I MR e O AR KR — B 10423 HLE
g EL TR E 8, 192w BN A8 e TR, Ty HAth
PEAR 5 R AE 0 /N A SR AR T T 835 25 5, U X
2 Gl A S r 55T A PR K e 8 5T i 3 A
Ty A8 A5 RS, HL UK G G 40 5T A 500 AL
XU S T /N - IR g e 5N e B o v &
DL S AR

GISH REMEHERLE Al — A~ 21 ML A% b i i A7 S 1R
Jea R B, SRRk AT LL7E 20 i 3 9 AT AT — A
B B XS S I % 0 Jo R AT ARSI S 0 A 4 i ) 2 22 7
WG R LA BB A F P S g A iy HA R
B A R B A O R A T B WL
Liu %" A GISH Fe AR FE/NEE — PG - 1l 2 5
(Ae. searsii) B 24 38 i A 5 5 T 45 4 FF 5 e 4L
PEREAI Y 3S° G4 (A R 1 2 A 3h 2 L &R . Z. Niu
S5 GISH %78 45 4 43 1 b e 0 358 1) 7 T A2 /DN
2 — LT VLR I L 2E B (Ae. speltoides ) B 4238 5 AR
WIS T 2B/2S AN B L R, BTSN
LT —ANBEANR S A F K00 B ) SR, iy L AU
W BRI SE RIS 2R /DR ((245 Ug99)
AHibER $r39 SRR T /NE T, L L. Qi %5
FIH GISH £ R¥EE T /INE — KL (Leymus racem-
osus ) ZRIC I B M A By AL AR JF AR YE GISH %5

UL R INAE TLr# 1 G004 T R 1) it 5 A7 ZE 45 70
BN DUTESE D R AL E 44 Fhb3 , A E 58 )
I GISH HOARMEE 1 2 A/ Fr Beali 5 v e 7 A28
INZE - PKEL 6P YLt iRk Gy o & i HH I [R) A 2RIk
RIS, BAT B = MR oE DL SO AN, AR 25
FEOAI AR EIX 2 ANl s A G 6 & 5185
/N %R Fukuhokomugi Y [P 38 BEAAR, B 4 5 42
it A T RERL AL T RCEE | UM UM S SR AT
TR, TR 2SS RRT 5 AR IS i A LA
BT PR, A BIF ST A T R T X P A T B A
B BEE S R TR

/NFE B i P RN BRSO TR 3 IR ER
HRAE . PR RS — D A MR I B R 2
Fram AR AL 5L (QTL) 45 1Y, 52 R 45 IR 3R 5% i ¢
K TREME AN 3 AN FRBEAARZ
— eI BB — E R R R R RN
HRVEY) P RFAE (1 — A BB 4 T
ABFgEh, aih R A B 0 & 19-2 BAA BRI
TREE R Y 8 7 i MR R B 5 6 R 1043
B 5 0SB OB B REE | PR S S AR} AT A
TEMC R /N TR0 E RERLE ST B & b ALst 14
WEoE AR

SE 3k
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