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RS, TFEZRAZAE, ATMRE IR, TR E A5 & R,
BB R E K. NEENRERARFRBARM R, A/ B ARG Fh2E
JE A o AN IR SCAE T H A FT A 7O B, B FT T AIKIER (4°C) FHAR N [H] (15 d,
20d, 25d, 30d, 35d, 40d) FIEgiE (32°C) ¥;FEE (0d, 1d, 2d, 3d)
XN BEAC LIRS N BEARFREFA (K15 /NG, HiRL
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Summary

Triticale wittmack, it owns the advantage of wheat such as high seed yield and
quality and rye such as strong stress-tolerance and good adaptability. It is a crop could
be used as grain and forage and has wonderful future.

Traditional breeding technique is widely used in triticale breeding in China. The
disadvantages of traditional breeding are the long period to breed a new variety, wide
variation of offspring, heavy workload, blindly selection and so on. In one word,
traditional breeding could not meet the need that the rapid development of animal
husbandry on forage varieties. If the traditional breeding method were combined with
modern breeding techniques, forage breeding would be much more rapid, efficient
and objective. Haploid breeding which is based on the anther culture and does not
need to self-bred could shorten the time to breed a new variety. In order to improve
the anther culture techniques of triticale, this thesis studied the effects of different
periods of high- and low- temperature treatment on the anther culture of triticale and
the efficiency of anther culture for different triticale genotypes. After 2 years’ study,
main results were as belows, a) Highest callus induction rate was obtained after the
anther was treated for 25 days (17.27%) under the temperature of 4°C; b) Highest
callus induction rate for the triticale variety Shida No. 1  (56%) was got while the
anther was treated for 2 days under the temperature of 32°C, but for P4, the callus
induction rate reduced after the high temperature treatment; c¢) The callus induction
rate and seedling rate were various for different triticale genotypes. The callus
induction rate and seedling rate of TZ26, TZ25 and P4 were significantly higher than
that of the other genotypes. Although the callus induction rate of Shida No. 1 was
high, the seedling rate was low.

Seeds of forage crop will deteriorate and the germination will reduce or lost if
they are stored at the room temperature for a long time. In order to obtain the
regeneration seedlings of these triticale varieties with deteriorated seeds and rescue
these germplasm, the aged seeds of 10 triticale varieties collecting from Australia

were treated with 1/2 MS + 2% sucrose + 0.1% maltose + 0.5% agar under the pH

v
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value of 5.8. The results showed that, the rates of embryo development and seedling
for these aged weeds were DH265 > Cherokee > 2090White > AT528 >
WhileM96-3182-1 > AT754 > AT315 and Cherokee > DH265 > 2090White > AT528 >
WhileM96-3182-1 > AT754 > AT315, respectively. The rates of embryo development
and seedling for these aged weeds were significantly lower than those of the normal
triticale materials (CK1, CK2); The rates of embryo development and seedling for
varieties 33rd ITSN, 32rd ITSN, and Rhino were 0. The suitable induction time to
rescue the aged triticale seeds were 27 d.

Key words: triticale; anther culture; temperature; genotype; seed; degradation;

embryo culture
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T, BARTEA R TR EORIG — Sl 25, (HEEE AR AP AN A R, TE25 5,
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TRV AR 2R R A

3.3.2 BERE 24

It R [N R FEARL (2 A 2 — R SR 3RO AR R AR 2% 1 T e
Ve SN H AR 3k e ITEERMEIEAGAL . T, JFAERR. 22055
TENHALII AR, (AL SEARAR R R, (BB Ol 2 I TREAR 1 R R AR
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tk B e /NME T IE R AT WS, RIF LR E . i, 518
ZiR IR LE, i/ BB TR AT DLIE IS IR G I AR iR e BE I K B AR AR, AT
BRI B M T B A AR AR S s R, M TR RS
7 A AN SZAR AR 2 i A0 F5 5 3 w] AE D9t SR AR A AR A 25 O AR L EE ) 2
MILRZ —; METRIR A B TR TR M4, /MR A A R
Wi, LA RN

4 SRR

MAEREYIH, R—NEASREERZ A, AWM, —=&A MR,
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FRANF A NSRRI IR, RER RS TR 70 PR R A, il RS SR A SRR T
{EX P R SR A F) RS 15 97 2 AR O R AT R IR 22 572

4.1.1 ShERESE

FEF A LAHT BA R Z5 46 B 91/ NIRFR A GIIE, BRI T R AR B B
HRA AR AR, AR IR AT TGk A VA LA R A A ] ) 2% S R R
DR BRI FL 45 FE AR ER 7 IR B AR SR LA 28 R R AE S TR P - DRIk, 2
B IR I 75 O A4, HA 08 Ry R ) 4 IR S 2 58 1 E SR A
HLRE IR AFAT A BERG S IR A R o DRSS (R RO REAT 1S 7%, T LUK
IRREAT BT 7%
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4.1.2 FREERESR

TS 2K B BRIV SEAIE, FERET R T, eoaha T
REWG I 2 B SRR K FREL . BRI, X RRGFRARNS LLAUA 5, BRI 75
BTN BRI EIR AR TRl v AAEROR B« BUIREE IR H A 32 2
X b 9 5 R o

4.2 SRR BRI R

4.2.1 FEHE

JU B 5% (R R8CR 52 ik DRI PR PR 0 A2 4% T S R 01 o S [ (R o 24 B i A
RERAFAEMAZE S o AL RUEPTVH AR R A8, S 55 ot iR bk, Xt
ARIRJE 10-70 d IZHARHEAT SR, SRR W], —E LR RIC R H A
PRI B 35 2 7 o 50 = 2 A Y 0 A 27 A R 0 R 77 e AR epr
WP A I TR A E N SR A R AR H R 1Y o

4.2.2 B3R

W TEA TR AR 5 B 30 28 SR MR AE & B B R R AT B R O HIL AR R B AL
#, RMEEFR R EER NS — . IR R ERENARE, SR EIRH
SRABANIA] o SV S 1 155 75 10 15 37 20t 45 BRVR 55 75 1 BE 3R B R A AN T o il
i 5ot A% ] 2 R TR R P S LA B R I HEAT AR R W, (ERER K BB, BOE T
BAHII R B R IR 52 ER 5557 25PN 1.0 mg/L 6-BA . 1.5 mg/L IBA. 0.5
mg/L GA3 i3 TEMRHIRM B, Bl B B AN R B 7R 0 WP 553 B iR
J110.5 mg/L 6-BA . 1.0 mg/L IBA. 0.5 mg/L GA3 FIiE . il 25B%@ i % 1,
Fofr s % 3 (0 EL ARG, & B B Bk R 5 7 1) B T T R R E WPML B9 3 v,
N 95.56%.
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4.2.3 fRwg

JR B ARG 2 — A S IR K B AR R B IEAE 0, RIVIRAE A B AR EERUIR, iR
IR AR LSRR B P B BEE IRk S E , Has R AE A 5 i K
KBRS FR, IS5 WHE R 200, IRIR 8RR, P
BRI FT L, B E A% S G IR B R 2 ISR RO TR i 5 15 (R R B IR 3R
— EB VR I, Z4S M BT SEAE RN 35 d-50 d T, B iA 5.32%.
AR SR, A SO I BEAS R A A AT R A R R 10 S 3 I ) 2 42
3 J5 58 d, 111 23 5 A ) BEAS A DU 35 AR I fe a0 AT IR 4% Rs 77 X I 8] 2 352 6 Je 30 ds
£ BRI TR BEAT 55 7% AT 455 v [V R A 46

4.3 RSEFR I N

4.3.1 FLRRZRFHEICE

v A R ) B TR S () BEAT I A S I, 28 W i@ B e i AAB ALK & AN RE
HAKM N T HEA KIS e 7 A EAREEH ik RARBFAR
A ol U 1) 5 AT 5 1) R, (R BR LR B S IE 5 BV L 7L 2 TR 7E AR B R
B BOr AR IR, AR ISCE 2 AT B R L A SR AR A
R Bl 1 B AhFE.

4.3.2 TERRFTARIR, 48R B M A

WM T IMAEBRIE ARG, WALIAT—A BIRRIREE R, BIFEIRHR
ST P IAAE S B AR P AR RORIR R 2 PR AR ANREIT A o S AR ISP T HE R B 1
AB 3 1 BB AR A T B A RS IR E R 1 AR KT R B e SRR,

4.3.3 RFEEA R BN R

PRHIBE PR b Ay S e B e AR i, DR R S BB I B
Aol R R A DAAE B 8 s, T B EL R A% b ik LA A R o — SR A1
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I T-7E B ORI P S I T i S o1 254k, IR AL A AT IR R 7 a5
(RIREST, P LAGE F 3 L (0 35 IR 0 5 A1 B IR EEAT IR IR, 3 m FL i A R AT

[HER
4.3.4 ZEEE M

WHTA G dhfh SOy B 5 E ZEM B R EZ B s, =157 e
KX — B EEIRIRZ — o SRR () dfl, S a E2NE2 =
RS DR AR TR ) 285, (B KPR SR A 122, R IR IR, B AiE
H%, WA RZEREL . AP LR R NE , EHATFIRILE 2
HIF B AR AR S B R BEAT B 7%, AEHAI ] B B IR AR R P B TR E
JI AL R R T B 28 3R A5 52 B O RELPR

5 MTAHKENXEAR

51 B HKIEX

HE/NBEF MR B R R E I EMEAR, GRS SRR S,
WA AL G AR, ERERFE A H AR k. HE R EMERK . 5858
R TAEER EEIEEH, TR E bR RS AR R R R &
B, RIS BRI 2 B O PRI A JE S B SRR R SR . i SRR L E AR LA
SlEFIE IR E R, BT DUE S AL & mpul . @R s riJr Rk,
PAINL 35 TR B A FE AR B AR B ol K Py B 4 S AR TR 2 AT B ARG 57,
S HAM A, WA AR, 3t — D SR B AR bR, Ky aimnts,
(T RIS A% T 5 58 4 [ B ) A A bk, ROXCRRAS 448 (DHD #fiAk . HI-T-DHAE K
FHEAAG, T2 RAEAE, TR E FgEAR , R 8] Y 55 & R R,
BB R B 1. NN BRI R R, NN B FhBE
SE LA . A SCEET H A AT I SO LA b, B SUARIR (4°C) TiALBERTE] (15d,
20d, 25d, 30d, 35d, 40d) FlEiE (32°C) #5FEmfE] (0d, 1d, 2d, 3d)
X NRAETELERFR IR, LA/ BREA R CARLS/NERZE Wi, Hkl
SNBSS R, NEBEES RP4, TZ3, TZ10, TZ12, TZ23, TZ25, TZ26) Kift
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ZTRAR

PO AR E A7~ a0 SRAE I A7 ON [ERG, Fh e kA, iRk
ZF NI R K RETT o NIRIG 5 M/ INTRZE iR R 1 I FE 2R B, X it B ik
TR AHE TR MR KA 51 3E K 10 A/ J8 22 i B 1) 95 46 1~ B IR 7
1/2MS+2%}E HE+0.1%72 27 B +0.5%5i il . pH 5.8 IS FREE kAT 85 9%, LAHGRS;
AN BB AR o B

5.2 BIRANE

5.2.1 IR I T Ak B AT v iR FOURS S I [R5 /N 6 22 @ A 2L R 3 SR X 52
5.2.2 /NREANFISE R (FAE 25 55 IR ORI 7L
5.2.3 /NRAE G TNT ISR B AT 7

13
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BE REBUEEAN R IR BUE IR X/
BEHARGHARFE RN

TELTRETRBORSE AG A E R A 2R, L EAT R R TR) 2 R R, RS I R
FVEAR, IR E R RS Al WERAEH LA AR A B, 51 EAE IR A i
A ] DA R E AR R RE TR R TT R . ATEZRE FRBOR At
IR E R, K Fool P xS AR T B ARG IR, SRR,
JRAAERIR, 20 TR B R ERR, S QOIS (e 5t
e[RRI AR AR R . DRI AR R A A ARE PR AR AN 2 B (R Rs i, P A
TR AL BB AT DR BRI 8] A RS B8, kB0 A S R A H

N T REEACLIE TR AR, SR L2 AT IR AL B AT L B . iR
JEFRAL A T A AL, XN 7 BARE TR I B RE B A P . T
TE A, KR, 0, NS o HAE 2 A TR A0 EE, 3R
A e TR, T A P T S 25 8 e AR 24 1 1 AL A ) L 8 3 AT e UL e /) RR 2 AR 24
5 B 3 B AU Ak R ) AP Sl T TR I 1), AR /N R AR B TR R,
TEARE TR

1. MM5TIE
1.1 fEAbR

1.1.1 #IBERETEEN A R HSEFRRIE M

AGE AT 1 KA B RO R 1 58/ SR Z2ATH A AR b R 22 il =
Beife & (T H A 15N /NRZ I ilia b k.

1.1.2 B BRI SR I R 2 B AR A L R IR

I BT TSR A 1 /N BRI A 220 22
BN B 5 T PA B
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1.2 BRI iE

i B ET 2016 SEHFEF MR T 22017 227 X H R Ak K 24 B R 56 vk .
AKX 10 m?, 47K 2 m, 4TEE 0.2 m, #EFIREE 3~4 cm. AR 15, H&K 1
SUNBFERUNBI R PA Sy HIFAE 6 1T .

1.3 A%t

SRR AL BRI (e 25 @A A R e BHAK 1 SFAK 1
SNBERILFHIE 4 € FiE4715d, 20d, 25d, 30d, 35d, 40 d HIMEKIE
WoFE, IR AT CHB X592 i T 30 d, St @A R, BTk
Br g%, LWEAS RIS ARG B A I [A) g 2L 43 s e, DA i Bpo@ S ARG UL
TRAL 8]

A2 e R S RIS RO S Ze s KNS R PA M R 1 5/ B SR
MISIFELE 4 € UKFIIEAT 20 d IBERIR TiAL 3, fEZ545M T CHB 35 7R ks, 437
32 € IR IR SR 0d, 1d, 2d, 3d /5 28 € KRR 9% 30 do
XTIETE 28 € BRI 9%, 55 30d, St @4 R . S miRis SR
FZ M BHSBERZE S, ik H R s iR 7S S IR .

1.4 AT
1.4.1 R REMALHE

BOAR 1 SAHAR 1 5/ RE RSN OBy LRI, 4
172 (s BA R b B AL, FHBY TG = AReT Wrah A, [F— R AR R
BB A MW, ARl R FUHANIE R, SRS TN ORBR /M,
PR (] S 06 = o K 2 Y AR B 07 1) /N TR 22 2 ARTSCE T2 200 mil H KK #9500 mil
B rh . SRR ANARGIR AL PR BB I 7], 72 4 COKFE P ROGIRAE, BEAT 4
i FAL

15
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1.4.2 HEE LR

I

WK 1 5HAUNRZ M &R P4 ZEE LR RS O35 BRI, 91FE 172
{1l ety oy R S VD P S LA R E SN L) TR P i R SN BALY vip SRR
TEAVEL AW, BRI R HHANIE KA, SRS TN DRER /M, PR
7 1] SR = o K 5 TE AR LI 1)/ PR ZZ AR 1286 2-3 em H RIK A BEM
£ 4 CUKFE ARG IRAF 20 do

o

1.4.3 327 5 HRME

KH: TN RS TAE S 30 min, K0 B IR R0 E T 121°CH
KA KR 20 min, BUHJGTCE T KB R E TIES b, FRRBERRICE, 3%
FRFEPE T 90 mm MR IR, 2-3cem JFREE, ##E, &H.

Yaa i TAE & RSN I 30 min J5, B EA 8 AN /N BEDFEH 75%
PASE RS, N LAE G AW ERAE & b, ERRBIEAL, B NBE 4T,
F 75% £ B I (1 KRR B AT I 5 2-3 Ik, Z4bmM i, H4his, H
THTFIBY V275, 4 233 P A SRR O SRRV HUR L VH 5 5-10 min, {51 HEAE
FRENE, T FTC Kt 4-5 WK, ELENA AL, B, FTC R EAT 5,
#H.

BMAEZ: BOCMETS 140, N 75% LB S, FWREAT A e
JOK B, 2 G TBE K B AR FR I E 44046 B o R B e K B I/ SR &2 4,
FH/NGE T A AN AR 2 o B 25 AR 8], 88 1 LA & 4 F% 30 min
WE 7% AT IH TS, A REAE RS T IR EAT

ROGARFE IR KICEK/NEEEZ, WS 20 ml CHB #5355+
R, HEEERE N CHB B3 %+05mg . L1 24-D+05mg . L'KT+90g -
LT3 +6 9 - L BiflE, pH N 5.4, BIBFRILERIEZ 704, R sE e
FIE M gt ARy 5~8 MEFRIL. D EHEHWAK 1 SAHE 1
S/NREREE IR (HFEAGR U EIRED TN 28 CRE R BT IR 7. 2)
SO K 15 P4 /NBE T RIUREFRIL (e il s 7R 50 % BAE 2
L T ARG B, 7 2 CIHIRRE R R AR RS, KT E 5%
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L& T 28 CREFRAEH AT I RE 75

RGHRMMEF: B NEEARFERBER 1~2 mm 4. Bl 2%
W, EMIRBUEN B A SRR TR b, SRR Ms B3R
J+1mg. LYIAA+1 mg . LYBAP+10 g . LT LA +30 g - L™ fEkE+6 g -
L™ 55ifls, pH5.8. fEabFiE 4~6 I, 40 6~8 B4, BT 27 ‘C. 2000~
3000 Lx, 14 h Jals7%, 10 h WEEaRgbirssde, SR #H—RIEFRE, 30d /5
Gt AL R SR .

BRGNS : £ R FRHE G 2 T 4 7 by IR B iR Ie 78 3566 8 57
TN, HETERE N 15-20C. A R AR EFREFR. YW
I 3 AN BERS, K AT B, IR R KE R A 2 em, JRE T2A 3-5cm
TR 0.1%FK KA 2R 4-29% — B L W AR +0.05% Tween-20 [ 2514 FR & & 5 h #E4700
5. ZJE RN AR R P05, HEFMEEIEE TR, BERNR =R E A
K I, B2 AR B A I8 AR o R IR 2 KR AR IR IX B T8] 52 A 1/4Ms
AN AR E TR .

1.5 REBHE ST

TR S IR 5, 7EARIE B i TR HEAT SR 0T &5 A B IR PR 1 R IR
DLEAEZ R H

BHHLRTE 3 %=1 3 H @0 H IR 25U SR 18 251 $0<100%

H SPSS19.0 # i R R BEALIX 250 BT I G vt Jr ik, 43 il AT AN A i
it/ N BB AEA I AL R (K A AL G05 SR R G AR I 2 R R . H EXCEL
BT HE R AR B

2 BR 5

2.1 SRR TS ER /N R R A A AT R AT

M1 2-1 W, /NI HE DR AR NA] . L ARG I TUAL B R HA01A) DA R /)N PR 22 B D Y
A REAGIR TRAL B R B2 BAE FH ) @ A 2 255 S R P AE R 25 22 77 (P<0.0D),
AT 2 AL

17
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F2-1 /BB TR Y 5 T7 2270

Table 2-1 Variance analysis on the induction rate of triticale anther after low temperature pretreatment

845 Index df F{d Fvalue
/NS FL R AYE] Within triticale genotypes 1 916.09™
SRR FUAL #E K £ R] Within days of low temperature "
5 1992.67

pretreatment
/N B2 DR R > BRI IR AL B R 2
Triticale genotypes > Days of low temperature pretreatment

5 855.37"

FE: TEBIEEKF (P<0.05); TIAFIMEE K (P<0.01). FIH
Notes: “Mean significant difference at 0.05 level; ™ Mean significant difference at 0.01level. Same of below

211 NEZENBEAHGHABERNER

AR1ISHHEER (6.94%) BEETHA 1S (2.95%) (P<0.05).

2.1.2 HIREAFHRRE S ERE /MR BHASNFERRER

M 2-2 I, B A REIGIR THAL BN TR O SE 4G, /N R 22 i H AU B RE
N, 25 d AR R e, B E T HRABERE U B AL 2 RkEE
AL REIE I, SR TIFE TR, ShFERE UG 30 d i, NEERZH
BRRZ, BERETHRER 25 d ZHMHRTUCERE: AR TITAEHE 40 d

I, /INBEIE AT RS 3 47 TALTE 35d F1 20 d I, B 4H 4435 S R AHIT

R TAEHE 15 d MUFEZ5 R, BT Ho R LA IR TRAL LI W)

.,
K 2-2 /N B B RS [RIIGHR FHUAL FE R L R 22 S
Table 2-2 Differences of the induction rate of triticale anther under different low temperature pretreatment

HIREAG IR A 2 R £ AR
Days of low temperature pretreatment / d Callus induction rate of anther /%
15 117e
20 2.16d
25 17.27a
30 479b
35 2.40d
40 3.90¢c

RS RF RN Z 7 2% (P<0.05). FF
Notes: Different letters within the same column mean significant differences at 0.05 level. Same as below.
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2.1.3 PNEFFEFE-GEKERCERBX D/EABHERNER

HHE 2-1 7150, FilAE ) ARIGIR TRAL BRINH [A] (T RE G, /)N FE 22 AN (R 2k DR 2 A 7 41
UFK SR MR HAR 15 /N 625 H i e b 25 4 ARG IR TUAR FE A 1) 1
RS ETHE TR ETE, AR 1S/ B IAE 2 3R R A AR T Ak 3
A AE KR o TR R TEGDRMIRIR AL EE 15 d B, HAR 1 SFIA K 1570
RENHAHERTRERER, ARAHERL, B 20 d i, HRK 15/
MR AR (3.18%) T3 (P<0.05) mTAK1%, WIHKLS/NE
FeAh R REET 15 d, HAK1S/NBENIEAHERM 15 d LEE
ZESE. TALHE 25d i, 2 /NEFFEFA I H Rk Rm K CHKR 15 8.22%, A
K15 2633%), B&EmTHAMIE, i HAKLSHMERR, REHTHR
15/, FALEE 30 d 135 d i, HR 15 /NEEMRA KR R EKT
FARILS. A 40d i, HA&R 1 SRELHESR (5.62%) XEESTHKNL
o

oH&1S BAKLS

27 - :

:,}_: 24 A %\

S 21 A

S

§ 18 A

2 15 -

32 12

L b\

o 9] N\

& 6 %\

== e e e
31 h gh = gh l_fxg_@
0 E. lS%Si : .. : . : : .. : .

15 20 25 35

IR T AL 2 K %0 days of low temperature pretreatment /d

P 2-1 /I8 PR 22 3 PR Y > BRI, A BE R B2 AR T IR @ A R 2 =
Fig. 2-1 Differences of callus induction rate of the interaction between triticale materials and days of low
temperature pretreatment
T HIREIRAR R Z R 2 (P<0.05). T~
Notes: Different letters on the columns represent significant difference at the 0.05 level (P<0.05). Same of below
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2.2 e 2R B IR REON /DR Z A2 A AR R AR

HHEE 2-3 A 50, /NEESZFEERIME] . 62 iR TRs 7% R ] DL Az /)N BE 52 J R 7R
XA i G 2 R HAEH BN B Z R A R B FE SR AN D EER
(P<0.0D), FFiATrZHLILE.

*® 2-3 NBEIL IR TS IR AR T 2

Table2-3 Variance analysis on the callus induction rate of triticale under different high temperature pre-treatment

4% Index df F 14
/)N B 5 5 [R A4 | Within triticale genotypes 1 7989.90™
AE 25T IR k% 7% K 3 /A Within days of high temperature 3 5487 01"

pre-treatment
7N T 22 R DR R > .24 il T 77 R )

N ) 3 7926.66™
Triticale genotypes > Days of high temperature pre culture

221 NEFHRNBAEAHHNBEERZNER

TR 1B /NBE A ESNE SR (18.1%) 50 2 & T /N B35 & P4(3.83%)
(P<0.05),

2.2.2 HHRBEFHFRRYEABHARHERZER

M3 2-4 W R, IR TACEE 2 d I, NRELGH EREFE ST CK MR
i AL iR TIACEE 1 d BRIk, BT CK AMTUALEE 3 d /Y
HEr e, PR 3d F4e25 iR i flG, REICT CK MR =il ks 7 K
F 2-4 102 i Wk IR R AUE] N B2 AL AR E R
Table 2-4 The difference of the induction rate of anther in triticale under different high temperature pre culture

1624 i TS 77 R A R A
Days of high temperature pretreatment /d Callus induction rate %
0 (CK) 559 ¢
1 6.90b
2 28.53a
3 2.84d
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223 NBEFHEFB<FAHRBETEFARBZBE/EHE/NBEZEHH

Kl 2-2 FroR, BEAE m i TSR T g, /R EE L R P4 TR A2
(5 5 2 e PR TG 0, (HSMR T REAT AL iR TG 7R M5 33 A K15/
SR A R RN, TSR 2 d RHE SRR K, 25 NREIK. KT
R UL FERT , P4 (A5 SR (10%) B2 H T4 K 15 (1.18%)(P<0.05);
Wed)Eim s 1d A 2d i, PAREGHNF FRHEEMRTARLS, mMA
PATEZy iR TiRG 9% Ld Al 2d @A FE SR EEEES, HAK 1 5HE5
HAFFRAREESR, W 2d B EHSEFRREK (56%); (L2 5T
Bi 9% 3d N, P4 G AZUE SR, AR 15 HEK.

=
OP4 O K15 a
56.5 - =

R SRR
) RRRLEN
< o,
E SR,
S41.5 A PRLL
= Py,
)
S Y
2 RN
- Y
>526.5 - P,
= RRRAAN
© e
B b SRR
& c RRRLEN
EEi 115 4 AL

] ) PR

. £ £ RIS £ R d e
SRS Py |—--—L_=_J
1 T T T . . : — 1
-3.5 - 0 1 2 3

EHR TR 77 K20 days of temperature treatment/d
P 2-2 /[N PR 22 3 DR Y < 245 vl U R KRB ELAE ) @ S S R % 5=
Fig. 2 Differences of callus induction rate of the interaction between triticale materials and days of high

temperature pretreatment
3 Wig
3.1 HIERE BN EY &G HRF SR

XHEPIAC 2 AT SRR FUAL B, (EAERD KL A S5 B AT B AR S, 95 EfA
HMELAE G, IEH A 2270 2T L, & A 7 R B S . SRR TUAL PE A 8 I
DAL IR ZGBEA 2528, FRARAEMSETo 3, kS0 240K RENE JT-4a 240 o e 30
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4, Nitsch ZEOR6 %W, RIBALFLBI BB IS, 10 IR AR 14 (1)
FEE AR IR ILRE AN ECY ) FORE K RIS R AR E Y
PR R . RSO SR, AR ZGE AC YRR BiL B 48 h
JEREAT R, HEGASN G SR ERE. RIEGEECIAERY, HEIGE
AL 2 d J&, DA ROTHLNTE 3R e, SRR AL EE 6 d I AR TE &
DI AN L B K LB AN, g ARMIRIR TAL B 5 /N Z A8 25 N IRGR X & A
be A AR A, A6k SRR B 7 I e BRI, s FE Hh G 714K B @ AR e [l TR R
Higk, MM/ 2B 3518 G 7 A i AL G B R A & Y. AR
ANFEZE R L )N R ZEAC L REAT WIRERIR TAL BE 25 d I, YR B Gm, (HAEA
(Al AR FUAL BRI 8], ANTR]/IN BB 22 PR R AR 26 1 HH AR ] o BE R 4 ARG
FRAC BRI (8] (R AE G, ASF/IN B ZE R R A O A U R AR A A ], HAR
1 5/NREALNFECRIAEHE 40 d I, FEZ5M @R BT 25 d, (Him T HARH
ReFERH AR AL EE 15 d I, TEZMH R k. EAK 1 S5/hREAE
AR AL EE 30 d I, @OHLA R @R EACT 25 d, (His THRHEE R
B ghAEMIR AL EE 20 d I, AU R AR,

3.2 e AR BB EYE A EHALFE SRR

624 va i TS IR 0B A0 A0 R AN 50 2H 2355 3 3R ) S R AT B AT 40 AT
WEFCE N, ol TR B A P Y80 A R 1R P 7 R AR i e o, i R A 2T
WEFCE W, 55 5% AU /KRB A6 24 BEAT i P4 ol (R B iR 8 35°C, SR TRl 24 he
BRSRAE LG AT FELIN TRV« AR AL B A5 AL S AN 2 i 7 A BAT A AR o
EANRAEZGHEAT K 1) ) e il AR B O A8 AL i B SRR . 3o, MRS %
FREE NJCHE TR I TR A O L A SR v 7 R A — s i, Fergad &, MIFE
ACREERAR, ARG BB, WadHHA T2 m Bt 22w sk,
i HR T 5 T A 5E, 1k I e AR S /AL B A th AL T B 2, P L@
LA BN 2-3 mm I EER B fk o LRSS R, e 2 TS 21 T
TR (510 d), ATLMRR/N A A A LE SR . M5 R,
XHNZEAE S AT 32°C R i IR 8 d, T DA 4R i /N MR I i A L i
Wi, B TIRT F R, AR 24 iR T IR /N 2 T AL U S AR
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fer. ARIRSE REW], AFEV/N BRI i IR SN /TR 22 2
P4 (LA AL min IR e, EALE SR EE TR, AKX 1 5/ EE
WifeZi e fedimin i o e, @R R EREN, WRTE 2d @R m. it
I EAC A R T IR /N R A LG RO, IR 3 I 2l 2 R R A

4 G

4.1 FRIR AL 25 d I, SN RE B AL E TR &

4.2 1624 =il U IR 5t /N B AN AR R R @A H A F R AR A K15
NBZEAEAE A iR IR 2 d i, @A RE SR Em: PMEREMHR P4
MIFE 252624 R IR TR IR i 5 3 2 B i BRI
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B=F PREASFAZERERIELF T
BRI

TELGRE TR RCR AR Z R Z 2, Wk i AR B I, HYSE R, 1824
HSRFRE P S MR AR, DT EANE S a5, ik i USR] N
SRR IR O ALGY, SRS T RS . B TR ORI, R
WPEART A%H, BHESESCaRBEREMEIR (0 M. Sesr BRI, AHREM
IR U S M N B AL E KRR E . W &SR o 5t
RIL, FEDIRUANE IR /N R AT 3 R AR B 5, (HA P
P/ RS S DA RO IR AL R i 22 5 A (.3, TR th R W A L AR5 3 xt
WOR . BRURIOWRAR(E — AR I B, (AE % % 5% . Marciniak® B2 i,
TEAR[F] N A A A I 2 B FR v, R iR 4T K2 . Ballaterol /i i ,
HH A SRR o P TR ARG I - AR, B AL PERIFEIA . Schlegel 25U
RIL, A4 ERMEE R R R F AR (HEER, AXR/NBEAFE
PRI R AR 24 55 R RAOR T7 T BT T8 o ik, ASTRIGHUA FH I LTSI 7T /N 2R
ZACLIETREOR, ULLLBOR FVNRZ MR RE FR AR, IFIRIE/N R AL 2GR 7/ 3%
ARESATEENENE, D/ R A AR B b 5 e S

1. MR ETE
11408

Y NGl RN S v =R OF Sty N = A e A N2 Ry o R £ 7 S [ N R A A S v =
FIH AR 15755 232 A, DL SRR /N3 5 i & P4, TZ3,TZ210,TZ12,
TZ23, TZ25, TZ26.

1.2 WB it

B NBESM A P4, TZ3, TZ10, TZ12, TZ23, TZ25, TZ26, Hifk 1 =
INBIEFUA K 1 5 /NBERISIFELE 4 € UKFEAT 20 d SRR TRAL TR, f 253
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T CHB R 7R i 28° CREFRM TP 1E 97 30 d, Siit @i i, Mk
B FREERAT MU TR FELGINKTR, $fh, @O SR, @A s
I%, WS, USRIt KA T

1.3 BHE T

TELJEAN TS S IR, Geit 2% /N B 223k D AL I IR A % B RO AT 3 A 147
FHIER, WHAREM TR GGt .

O H LT R =15 T @A UL 25D B S A AL 251> %0<100%

ZRE R =200 R 2R PR AU R S (e 25 1 LR 11> H><100%

H1 SPSS19.0 HiftF i LA s BENLIX kB8 Be it I Ge it Ik, 70l ot N2
AFEEERM R @ HRA T PR LSRN ER L E . H EXCEL 347 8
BEPANEE

2. BER54¥T

2.1 NBEAREE KA T2 EIOR

i 3-1 fvs, AE/NBEILF TR H R AE . TZ26 FIfEZ) s

(23.48% )1, S i T HARMEL LR T28 2 A AR 1 5/ B 225 151.12%.

FRK15. TZ25. TZ10 M P4 e h @ s, Tz16. TZ23 #1 C31 K62y
HERRK, HLREESR.
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a
24 - e
21
S
©
= 181
2
S 15
e}
=
cng-
= b
S o c
5 cd d
& 6 e
H e e

H;{zl%lﬁju% TZ26 Tz25 TZ23 TZ16 TZ12 TZ10 TZ3 P4 C31
K7 genotypes
K 3-1 /NBRE AR FE D R AR 2 AL A 05 3
Fig. 3-1 Callus induction rate for different genotypes of triticale

2.2 /NREAFEFB KSR MR

NN EFE R T S MR AR . TZ26 MG E LR, SE&ST
FHRMEL, FIEA R 3. P4 MR E IR, BE T HRMEL. TZ25
SR EE B ER TR T226 M1 P4 2 MO H A B, TZ23, TZ10, C31
SRR AR LS/ BERSGE R R,

80
a
3
70 A

60 -
50
40
301 9 h

20 .
1

N ’_X—‘

0 . . . . . . . . . . .

Hok1s Fik1s TZ26 Tz25 Tz23 Tz16 Tz12 Tzi0 Tz3 P4 C3l
FEK Y genotypes

Bl 3-2 /NSRRI 4 e A
Fig 3-2 Seedling rate of different genotypes of Triticale

LT LR seedling rate/%
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2.3 BUHRTE RN LR KIMH R

NBEZM B IR B B A (R 1) R, NEEZKMAR
IR R A2 IEA G (R=0.97).
# 31 WAGHLEFRGEE  AR I R
Table 3-1 Correlation analysis between callus induction rate and seedling rate
H &= Callus induction rate  4¢14 434k 3 Seedling rate

H AR -
) . 1 0.76
Callus induction rate
Ed g ez )

Seedling rate

3R

RN AL, VL2375 ) B AL S AL A%, A7 AL & h st 27 30RE
ARG, RN 2 DR ) A RO MRS, O RE IR L B RO A R
HARRKRL . BAZIR AR, B e st 140 {5/ 35 AR DA B HL 4
F1 A0 F3 A RLEEAT AR 251G 7%, T 3 HARAS [F) HE R AL PR N 22 A0 24 55 97 ROR AT
WHIL, KRINEZMRIAE 2 i 2R e 0 A 38 T i 7 3 IR e [T 2
W2 RMAAE R EE R AR EARNA T NEZEM TIEE, ATU4RE
TR, AR B PR ORI, (HATIR R BEA AR . JFHEAMR
PERRIE AR . A RS R E 25 5597 0, (HER ZMRIRR IR R 8R4
AR BRI T RAREE, AR T A M, (B SR Z R i) K Y I
TELIETETHEL, AETELE TR AR ARSI . FrUOE R 2R fE2i35 9%
DI I R AR AL 2R TR RAE B R TAE T S AT . ASlSe s REW], A FH
INERFEFE R B AT AL 25 R R, B AR R A G A R G E R,
TZ26 [ H AR K AR i, TZ25 1 P4 (25838 ik, 3F H Bkt
BHOAREMREST, W DME IR R TR AR R . REAR 1 5/ hBEEA
LRk SREE, HET A ERE, SRS R,

624 55 5 52 J5 PR B 45 DRI 3 (R S AR DK, JHLAE 2 B A 7 o 18 7 FH 52 B4R KPR 1),
2O RIERR R B, Ehm AR g RIRR IR, ©&F
SRR AL L TR MRAL, SEARIERC AL I TR E MR Z—,
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4 G

/NEREZ R TZ26. TZ25 Al P4 AR 25 R R i e R s, BE T
HASAM R, AR AR 25 R FIE AR AR 1 5/ B3 R R s,
{HEEH L R
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BNE PNRZSP R KRR
BRBT ST

I “H” B “ A7 RIREM T AAFRE /IPEAC. SEO T K 1A
W R TN AT I AR A, S 4 B 7 T A 1) S T R A 1D A P s P 7
B2, TE R R PR B R R — R AV F A L, BT RS AT RIS 4
2 B, SRR B B ) ZE A T E IR, AT 3 ORI R R R,
TAEIRAE S B, HER R xRN, BARIEAGIE S, HER
R T ONIRH R BLAEE FRWR M RE 7, AT IR E -k = 78 95 1 2k 2535 410

YR — BRIk 2 40 Sy, I8 BN 1L R H B, T H AT
FLIERE RN e B AR o B B AR IR RE 5, (7] BEINC A BARAL R IRAS FE AR RELAR
TERAE R B o A RS b st s (B,

RREFE T LB F) 18 4, Charles Bonnet 4355 38537 T R B AIZFE IR
IR THIMREN. BN RGO AR T4 T 20 h42y], BRI R
EEIEEP VAR I INE A NN A NI @ 2 N T SN | L N 2 e N |
B px 22 Fpf ool g Bton | tioal | sz U3 pgli04] - A0S gy ppoe.10m]
. Sirkka &R HHAT/N BERIREE AT I, HwTE Py B2 4
T IRIRAREARBE TR o Iy 5 At R T ZE A0 R i B B35, A<l A
10 (R AL /N R 22 d A ) 5 AR 7 D91k, FERAPEBEIT IR IR, DARLERLS
IR A 2. AR 2, /N B2 T 5T B IR R B BOR SCHr

1. MEETE
1.1 fiEATR

HEEAREL A 5 B BORFIIE 10 /N EZ2 G R (Cherokee, While M96-3182-1,
33rd ITSN, DH265, AT315, Rhino, AT574, AT528, 32rd ITSN, 2090White)
BT o TR H IR AN RS BE 2 B85 B 1) /NB 58 & C24 (CK1)
C31 (CK2) HIIEHFF.
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1.2 BEFrE

1/2MS+2% i FiE+0.1%7 57 FE+0.5%35 /15, pH 5.8, T 121°C /5 K B 20 min.

1.3 B REMN

SR Z A RHOR e P, P OCRIR A 25 5-10 min, A 281Kt
THF o RGP TR R TRIGAEZR KT, THE 4 CUKAH 24 h.

R Rl 7T TE B AT & FCE IR BYH 5% 5-10min, oKL T3 I+ H
TR AR AT T BT RAN B IBR, SR e R IR A RAT IR FLEE AL DI, 58
BIRIE 1) _Eaefh BB IR AL

1.4 B R

WU IRCE T 17°C 6l 16 hy HEE 8 h PIs =M i TR 7%, Uik
REFZE 3 TS, FRBEE

1.5 WEdats KTk

BRI H 2 2F BRI IR B IR T RO B IR0 SR S ik
BRI E A L AR,

EEBZE (%) :gﬁii «100%

P O S A B R IR BRSO 1 o B IR O AT IR H AR L AT
A28 B AR, AR,

- PAnE
22 [0) ol 0,
B FE (%) R x100%

1.6 BIEHT

H1 SPSS19.0 # i —RIERBENLIX k6 ¥ it I ZE it J5i%, 200 73 e AN R /s
SRR HE] B TR [A)AN A ocis TR I TR A2 AR TR AR A B R IR A AR R iy
R ER RN WRZREE, H Duncan i T2 HILK. X/NBEKIEK
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B R AT AN . H] Excel #E4T 8 BEEAIME K]

2. BER54HT

W% 4-1 w501, /NBRIFPRHA], 5 T8 R REE] LN R AERRL R) <iF 5 85

FRRFAC IR IR A B HR B A7 AR .35 72 7 (P<0.01), faidi T 2 EILAL.
41 NBERER B AR WA 1007 2

Table 4-1 Variance analysis on the embryo development and seedling rate of triticale

F{& Fvalue
1BFR index
JIF % & % Embryo development rate % Seedling rate
/NEFERELA] Within triticale materials 18226.120™ 7601.246™
7B 7 K 4A] Within induction days 1425977 5730.690"
N BB SRR < R R A
168.532™ 488.340™

Triticale materials >xinduction days

21 ERER

2.1.1 MEREMBIERR B REZER

ZA 12 /N BEME, 2 SRR E R, BEmTHRME
Cherokee 1 DH265 & B % W3 = T HARZ WM EL: /N B Z2 M KL 2090White
AT528. While M96-3182-1. AT574 Al AT315 (IR K B RUIKBEIL, HAF %%
S: 33rd ITSN A1, 32rd ITSN 1 Rhino IIER B X N 0 (HF 4-2),
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R 42 /NRIPRHRIIR K B AR R N % 57

Table 4-2 Differences of embryo development and seedling rate for triticale materials

NBEE AR fetr index
Triticale materials % & # Embryo development rate /% HiH % Seedling rate /%
CK1 99.33a 81.83a
CK2 98.83 a 82.50 a
Cherokee 86.15 Db 57.16 b
DH265 86.56 b 49.00c
2090White 63.76 c 41.61d
AT528 61.36d 4151d
AT315 19.01 g 8.23¢
While M96-3182-1 4513 e 25.11e
AT574 3179 f 9.31f
33rd ITSN Oh Oh
32rd ITSN 0h Oh
Rhino 0h Oh

2.1.2 BFREMEBERERNER

B R FR KRB N, NBEMEIR B S EI . 0-7 d B, /NEEZEAEN
R B B R T HAh R 72 R H 7-12 d B, IR R B R B mEe i, #4805 25.4%;
b SR IR R AR SR e K, TR E R IR e eE, 27 d 132 d i, K
BRERLRELER. SHFRRUNNKE RH 25 NE 4-3.
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F 4-3 P B IR R AR R & M U 5 10 22 5
Table 4-3 The difference between days cultured embryo development rate and seedling rate

FHIEEFRRE it index
Induction days /d B & & # Embryo development rate /% Hi T % Seedling rate /%

7 36.22¢ Oe

12 45.42d 22.09d
17 48.70 ¢ 36.93 ¢
22 53.68 b 4391b
27 55.71a 47.27 a
32 56.24 a 4793 a

213 /NBREMEEFRREXEAEHHRERE RNER

i 4-1 fros, CK1 A1 CK2 A B RAEH TR 12 d NEK B 2KE,
BESTHRANEBEME. ERRIEFRREOGM, SN EEMEIREE %
(A8 7 Cherokee 554577 7 d IR K B FEUK (57.65%), [ 3R
B, AR ERIZEM, H12d. 17d. 22d WEINEE, A ERILEEE
S, 27d IR R EERIN, 32d K ERIMINENE, TRE%R; DH265
FEERE 7 d KRB R (83.33%), WK E RIS B I 2w
fm, 7d. 12d. 17 d ’EEMRERSE, MAKBRLREZER, 22d HREKE R
WEIN, 27 d IR B RIEAE N, (H 2 T 03, 32d NIER B R InA £,
H%E 22 d I35 2 5% 2090White 15 F3597 7 d I, KB HHAK (31.18%),
12 d WK B 2RI R R, ZRE3E, 17d R EREEEN, 22d /KK
B 17 d i) = 56.67%, %553, MHFH SRR, WK & EBERn,
{H22d. 27d. 35d WIGIMLEE, LRZEZER: AT528 HIEK B R 750 [
(IR i A g, ARG AR AR, R PREFR 7 d IR B %N 56.67%,
12d IR B R EEWN, H5R9% 12d. 17d. 22d. 27d B R & R InE,
TREESR. B IBdN, WREFRM27d LEREE, HIL22d KTk

3

BREEMN, AT315 FiFSEF 7dN, MABEREME (5%), 12d KAKBZE
SEW, 17 d MR B RINEER K, 12 d 5 118.95%, 12 d 1 17 d ik

Iy

KLREFEER,2Td MR EREZENIN, M1 35 d I E %2 55 While M96-3182-1
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R 7d B IRR &N 11.76%, BEE S RBUNEM, K EREHEm, 12
d. 17d. 22d. 27 d A E RGN, BAEFEEMN, 27d M35 dREAEHETL
BEEFATSTAFHZIEFR TN IR EHEN 0,187 12 d WK E F 9 25.56%,
WK & R E SRS m, #3859 17d, 22d. 27d MK EFH
RSN, FSRIE v d WA ERMMEE, LREER.

07d ®B12d ®17d O22d H27d B35d

<

72

<

105 4 ,daddda aaaaa

b
< -1 de
2wl : e d
s 7 e MR ff ?
= "‘-'\':‘:' "::‘/ ]
& ' "
75 4|
IS ] h
o E hanhg
2 wlll g i
3 g
S :
(< -]
Qo -1
2 Ll :
30 41
_13@{_ ] o 5? .,": :’:
N -.,"\.:"'__. 1 ? 11
-1
i iy 1
35 ”
-1
i g
-] I -
0 T T T T = — 1
CK1 CK2 Cherokee DH265 2090White AT528 AT315 Whl|e M96- ATS574

3182-1
/N R4 KL Triticale materials

4-1 /NEBEM R IR R B AR AR A & 2102 7
Fig 4-1 Triticale materials>days of inducting culture of difference embryo development rate between interaction
e HREAART SRR ZREE (P<0.05). TH
Notes: Different letters on the columns represent significant difference at the 0.05 level (P<0.05).Same of below

2.2 EHER

2.2.1 /NBEMBIE R RKIER

SRR R 2 2 (P<0.05) m T HAME. S /NBEME SR
(1) T %6 8.23%-57.16%, Cherokee IR ET Z = (57.16%), BE =T HRS
NBEZMRL: DH265 Rz, HAEHZ R & T Bk CK1. CK2 il Cherokee 2 4k
[ AdAf R 2090White R AT528 [rIME AETZEAHIT, JE 55 3 fn: JLARMRIIIE K
HRBE, HEFBEENE 2,

2.2.2 FREFRBARERNER

R 4-3 /1, PRI 7 d I, /NEZFEHRE RN 0. BEE T SRR
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RECHEIN, R SEETE N, K 27 d A1 32 d AN BERRI R R E R
Ah, HARBIMMIER S REEE (P<0.05) ZR. HIEH 17 d K, N2
ZRH R 12.d 15 67.18%, 22.d A ZH 17 d 15 18.9%, 27 d MRt 22
d /& 7.65%; P-3EFRIE 27 d 5, BEESSFRNEER, ROE RIS

2.2.3 /NREMBEE IR R BT EAE F H R R ZE R

CK1 fl CK2 7Ei5 Fh: 9% 12 d Bif &AM, H R E% (P<0.05) &
FHANBEMEL S0/ N BEMEHER 5575 7 d I BT %34 0. Cherokee
FFRIE 12.d BRI R EBUK (6.47%), 5 FH59% 17 d B O R 338 hn, 39 n
TREEROR, BEE S REIG N, o2, (HifSR9% 22d, 27d, 35
d ¥ INgeg, 2 R A R 2 DH265 1575 31597 12 d BT R %08 0, 5 3159+ 17 d.
22.d MR EW I, 27d. 35d MR MAEN I, (HIINMERSE, TES T
F 15 2090White (1)l B 2 it A5 IS (8] (R 15 0 52 503G b, 5 38597 12d. 17 d.
22 d iR W EE I, 27 d. 35 d i RIS e, ERARE: AT528 T
B 9% 12 d B e (40.67%), 17 d iR EEN, 22d. 27d. 35d )
R RGNS, ZRALRE; AT315 /£ FHIE 12d BR8N 0, 17d. 22
d PR ENI, 27d. 35d R ILER BEM: While M96-3182-1 i 5%
7 12 d BF RN 6.62%, i S5 9% 17 d TR B EH N, 5T 241.24%, 22d
R B EN N, 27d. 35d ORI INgR, ERARE, ATS74 F SR
12d. 17d BEE N 0, 595 22d. 27d. 35d REREMN, HLEREE.
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m7d 012d B17d H22d 827d 235d

B % seedling rate%

q
r@%
ss S

DH265 2090White AT528 AT315  While M96-  AT574
3182-1

/NERSEFEEL Triticale materials
B 4-2 /N IR RRE < 77 R BOSE ELA 0 R 22 7
Fig 4-2 Triticale materials>days of inducting culture of difference seedling rate between interaction

2.3 R B RARE R ED T

INREMBHIR R B A A MM (3R 4-4) KW, DNRERRE
B 3 BRI EA DG (R=0.97).
X 4-4 WRE R A M R AL
Table 4-4 Correlation analysis between embryo development rate and seedling rate
&% & % Embryo development rate  Ji{ 15 % Seedling rate

1 0.97
Embryo development rate
AR %
1

Seedling rate

24 BAEBRINERIGER. A

3 4-5 7750, X8 CK1 F1 CK2 M pGE Zd i, & T HAM B $H1k
Bl IR RS %0 9.55%-69.42%, H A W% 727, Hh Cherokee HGIE #dx 1w,
HUK A DH265, AT315 FIRGE R EAK. W CKL Al CK2 WPtk s, 5%
BT HASRDBEMEL., Fh AT528 (16.4) FikkmEE, M CK2 LRE
25, HCN Cherokee A1 While M96-3182-1, 44k} AT574 (¥ F-¥kk s i ik .

/NRZE R AT528 1P B, RE S T HARSWNBREMEL K
X9 CK1, Cherokee 1 AT315, 3 ANafp-Fmt FHCLEE 2%, MR AT574
(P2t i $e >, B 2000White TEE# 7% 746, BEMRTHEASINESE,

<
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# 4-5 PNEREMEEFR I AEEBRN Y EBIE R a2
Table 5 Survival rate, plant height and the number of leaves for triticale seedlings after embryo rescue

JIE B IDRETEAS IDATIES Sk
NRFEM R F-¥H B4 Average
Ovule Survival Survival Average plant
Triticale materials blade number
number/4™ number/tk rate% height /cm
CK1 200 185 925a 16.71 ab 4.58 b
CK2 200 187 9341a 1744 a 4c
Cherokee 170 118 69.42 b 1558 ¢ 45b
DH265 150 90 60c 8.03 f 2.67f
2090White 170 74 43.53¢ 12.8d 3.43 de
AT528 150 76 50.67 d 16.4b 55a
AT315 220 21 9.55¢ 109e 4.79b
While M96-3182-1 170 53 31.18f 15.33¢ 3.78 cd
AT574 180 19 10.56 g 419 321e
33rd ITSN 180 0 Oh Oh 0g
32rd ITSN 190 0 Oh Oh 0g
Rhino 180 0 Oh Oh 0g

3. Wit

FEA I 3 R LA PG T IR RS 325K e — MR B ZE R 2, S R R b S B
PRGN Z R . G, R R R 205 5
K, RGNS E ARG EEER, FAEHEEMIRARREE A R A 35
LA AME A, FEAT BRI FR R, ARBZHERIIRR G R ZRBK K
I AR R, SN BEMREI K G 2 33 R T A
i H T AR F B UIREARE, HRERMBERE T, KE % H IR
YH: CK2 > CK1 > DH265 > Cherokee > 2090White > AT528 > WhileM96-3182-1 >
AT754 > AT315, R ZEMKIKCH: CK2 > CK1 > Cherokee > DH265 > 2090White >
AT528 > WhileM96-3182-1 > AT754 > AT315. MIfii% 8] DH265 1 Cherokee [
WAL, 2090White £ AT528 J& o, A 3 MR T-HI B UARE R, 1M
33rd ITSN. 32rd ITSN Al Rhino /N BFEFF 4K 15/,
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R S5 T IR KR R, KA SRR R, N R IR
9% 12.d JE ATk AT DAIK BUEAR M A0 UR A I R B, A A R
BRI IR RS R AR . AER S5 RERH, WSS RESE M, Sl B
BHOIE R & R ZBET N . 75555 9% 7-12 d IR KR 8 R AR R iE s Rk, %
GREFE 27 d F1 32 d B /NBEM B IR R B R A R R, N R
JRRE R I03E B T RE IR I E) A 27 do

/N FREZ M B i T 55 7R R BB IR K B A R 38 22 7 Al L, CKL AT CK2
IR B SRA R R AE % S8 9% 12 d i, 34935 100%, (HH5 0N BERRFT-1E
FREE 27 d I, IRR B RAATEE] 100%, R T 10 IR & A 1R K
Wi o ZAR GRS AR IR R T 2R 56 Bt 2 68 1) RO 18 I i 38 m L84
M AN . #4 %} Cherokee IR & AL 7-12 d IFHINALHL, 1 2090White ££
17-22 d #hntk, AT315 A1 WhileM96 -3182-1 [iti & I [a] ffy 18 hin S b st n, 3
RMEHIR R G R EF M, HEEEA K. NEZHE 2090White AT AT528 )
BT ERAE 7-12 d IF I NS EE K,  Cherokee fll DH265 7F 12-17d Rk, 3
APPSR X 7 ZE S IR T RS X /N 22 S R U 3R kL rh R
SR AU 7 el B IR RS A 14-16 do PhIRFHSEMSIRT st 61, /32 (1l o 2R AT
P AR e R E A SRS SR I, 9IRSy 16 d. A4 33rd ITSN, 32rd
ITSN, Rhino Fifi 5 175 5 55 7% 5 (1] 1 3 i J6 4848, v] B BT A1 A4 ek,
((EESEVAR

4. B

/NBEABHE IR & B 2 i s 2RI : CK2 > CK1 > DH265 > Cherokee >
2090White > AT528 > WhileM96-3182-1 > AT754 > AT315, i it % ¥ A : CK2 >
CK1 > Cherokee > DH265 > 2090White > AT528 > WhileM96-3182-1 > AT754 >
AT315; /N B3 i Fh 33rd ITSN. 32rd ITSN Al Rhino 1R & & R R %R 0,
ORI NRE NIRRT IE BN A 27 d.
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BLE FiE5RE

1 FEZB

1.1 ZIREARIR AL BE 25 d I, 22/ BE 22 i 23 B 3R d o A6 24 e iR TR
FrXF /N B FE AN Ak R B 2 B R W sg A [\ K 1 5/ NI 2 TE A
Zimin TG sE 2 d iy, AHARERE R DNEEMR P4 KIEAEIEY iR
TS 7% Ja H A T PR A

1.2 /BN R TZ26. TZ25 1 P4 462y R M b R 80m, B&EaT
HRZEMRL, AR AE 235 IR SR AR RL: K 1 5/ BB &R e,
(EE SRR S S I

1.3 FHAb /N B SRR T R R E 2R R 2 B4 i . DH265 >
Cherokee > 2090White > AT528 > WhileM96-3182-1 > AT754 > AT315 F11 Cherokee >
DH265 > 2090White > AT528 > WhileM96-3182-1 > AT754 > AT315, _Fi&#HkHK
R B A ) RECT IEH N BEMEL (CKL, CK2); /NEZEMFl 33rd
ITSN. 32rd ITSN F1 Rhino IR & & 2B 2355 05 AN BEMT AT IR
BRFRIE, J5 SRR IR 00 E N R 27 d.

2 NRELZHEF T RE

2.1 MFNRAACLTIR MBI, AT AR F A4 & I A 2 RORIIA R, B R
F 3 BRI, SRR AT DA 78 e M RREA T 1R

2.2 ARK AL H AL AT TSR A_EREAT 0, RXAEL I T B R0 S AL
FRIEFEAT IR, WIS RE T R BT /N B AR 3 R AR AR AR 1l
JSL 1 TR AL AT BE B I

2.3 ALl /N REACL IR FATMBE RIS, e A RERO B AL T SRR . 24
IEL PN RINE e RN PN E R ibie L (VSN vg i P A I SE A L RN N BN
TELRE TR B R o

2.4 AN /N R ZZ I AR EAT IR RO FEI A L, 3 AN/ R ZE b o ey i
T AU TAIBA TR A B A . A5 Raier, AP R AT IR, DA ga fh
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