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Abstract

A drafting mutant Yingai 1 was successfully selected from progenies of common wheat genotype
Jimai 22 (Tr. aestivum) treated by ¢°Co y-ray irradiation. Plant height was reduced 14.92 cm, or
22.36% lower than its wild type, caused by the shortening of length of both internodes and head
that all matched the 0.01 level of the main stem, but no changes for the internodes number. Among
them the length of 1st, 2nd, 3rd, 4th, 5th internodes and heads was reduced 1.03 cm, 1.5 cm, 1.25
cm, 1.41 cm, 8.62 cm and 1.12 cm individually; it was falling to 37.34%, 20.11%, 11.34%, 8.38%,
41.15% and 14.51%, respectively. Spikelet density increased by 17.95%. It was not observed that
linkage between the dwarfing trait with other undesirable ones. There was no difference among
the dwarfing character with yield components of heads/plant, grains/head and 1000-grain weight
concluded different function from genes of Rht1, Rht2 and Rht8. It was estimated that the pheno-
menon maybe related to a new kind of dwarfing type (gene) from the ¢9Co y-ray irradiation.
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HE

W EF BB F22 (Tr. aestivum)iH{T60Co vy ERIBH A, EFHBRITRTHEELS. ZRTHREHE
RIAEH, BREM1K14.92 cm, BRIBEER22.36%. FEEERHTERFNZEFSHRKELBEKRYEE,
¥E0.011K BE K, WHHEARREDN. K, EFHFE—. F=, F=. FN. FRMHEHEEEK
AR #{%1.03 cm. 1.5 cm. 1.25 cm. 1.41 cm. 8.62 cm % 1.12 cm, [EETEE 2 H1437.34%- 20.11%-
11.34%-. 8.38%- 41.15%K%14.51%. /NEEEFEEHIMN17.95%. HRRIZEBEERSHMA R
WREBI S .. FEFAZMLL, BAEMESHRES. BB RN ESTERROEWAEZE, AHFRhtl.
Rht2 XRht8ZEHEA, it 5H BT (ER)F %K.
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1. 5|8

20 tHat 60 FARLISR, VURFF. PIBFF AR SR 2 R bs &, BBFFEER Rht] (Rht-B1b)Al Rht2
(Rht-DIb)7EA S N IS 2N, 5IR TH— R “Stdfiar” , BRI LB N 22 Mok
B R B HARMEAR 1] [2]. BFF0N R B SABAT BE R0 = 5 3 IR IISE M 1] [3] [4] [5]. BEATHEA
5 KU EURYE[6] BRAT RN 5K R 7] [8] [9]v AR S AIERH[10] [11]. BBATFEER
Lt FAR R RISGRYBEL[S] [12] AR 5 /N AR RAEIR[13] [14] A EE XN SR PR 2R 15]
[16] FBATEER S /NEPLRYE[17] (18] KICA WA R & RE /I [ 19156 7 AT T REWHIT, )
MEERAT R Bl NN AR 72 . ANEIBFF RN, TR/ R PRI T EZMEH, BEMia Th
BIRYE . TS IEKRE ST WORIRE, FFm Sl 1 /N B AR B KRG n, 4 ak 22 7 By
DL 3.4%MEEE R K, Do fi ettt SRRl 9 AR 2 A il 7 BORTT#R 1] [20] [21]. FRIEVNEIBRAL & Rt 7t
FRAAT 20 el 50 EAREW, SREBERT — RIVEFT. REFEHA . 24, RIEE RIS H
FRE BT PREATRAY, XTIRIE /N A PR S (T i B BRI R [22]

TEFFIE R 785 R — AN S 1] R AR B — b o 33 /N2 Mk i I AE FE I [RI(Rht) 20 24N, 4577 F
REFAEFT RS DA Rhtl . Rht2 A3, Gt st BT /N ff, 296 70% 2 0577 Rhtl 5% Rhi2 H
—N[23] [24]. FEAFEERIFI A oA, EFRE RIREAAAE G n) B[ 22] [25]0 JHPPSEXTFRIE N 7= X 129
A ERR D FEEFT LA Rht-B1b. Rht-D1b #1 Rht8 73 F ARG E 4R, 58 13 H Rht-Blb FH, (5 45%;
24 43 & 4 Rht-D1b ZE[H, (5 18.6%, 73 43 &4 Rht8 F:H, (5 56.6%; 35 43 Fi &4 2 NMEFFEH Rht-B1b
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ARS8, 15 27.1%; 16 43 &4 4 Rht-D1b Al Rht8 K, 15 12.4% [25]. /NEEEFTFE R ) . — Pk As A%
B RRRE I, AMUPRE] T /NE =R — BRI, A E R B SRR H e AT, BE R
%, AFIF/NZR AT FREL R R, SRR RsAE 2 R AN R 2 5 A TR o DRIk, B3 sl i 397 PRV A F PR
RARHT VB I BIFBRIEARL, 2 NG M EZHAR, X0 58N IR (e gt N2 A &
(AT RESE R R A B BB E R, A 3 R R B U ) 0 5 R P AR 8 0 /N2 T8 A b AR 3 T R
B 72408 26] [27].

AR G630 38 0 2 3 /N P A R 2 22 HEAT ©Co p SHERERITARTE, FRAF—NETIBF R AR %A
REAVEARF T Rhtl. Rhtl 2 Rht8 JERBURME, PRSI,

2. MRTEE
2.1. HRIKRIR

WP RNG 2 22, SRUR T IR R AR B PO LT <
2.2. W75

FE BT A FRAE 1L 2R AR Rk 2 B R T B AR S A A i AT, °Co y B 2R 771 300 Gy

FH [R) 0 7R R M T R R EELAR DY AR N Aol 2 7] 305035 (N37°98", E115°63")i3E47, J5 AR5 HF A A6 e
FHARRRRE, HOAUEH, REAIEH. M. MyFRPE 10 cm, 178 20 cm; Ms-Ms #kBE 5 cm, TREE L.

PR AT BUREREAA 20 ¥k, EZEHIETH. KM Excel HAKEIEHAT ST 00

HEAR: ME =X ESAREKE + k.

NRERE = NMEB/AEK.

2.3. AEER

GrA 22, &M, ShEEEE, PR, PR 75 EK A A, MR, MR BN B, BUIEMEE,
RS 22 A, KA S, ZEATERRLS, PuEMR, BiTEOR, BARLE EEJ R, USRS
K, K50 @7, R, KPR R . A S0 40~45 JFE, FRIEL 36~38 R, THif 42~45 o,
R 800 vo/ Tt/ A . 2006 FELH ERBL BRI PURIE S : PR PIRKEN, THERE, B
T3~ AR BT A SURE I - 2005~2006 1 4728 RV 43470 st o M B0 A 0 00 3K oo X7 350 < PR ER 1 14.27 %
MBI 5 33.1% A2 68% HIKE 62.2%- TERUNTH] 4.0 7380 A2 ) 3.3 0%, HAr2 B K EEIL
Fi BN X SR BT HE o AIRIGHET “Co p SHERACHE, B PEMIARSE, & TR T SR EORT
Filro

3. ERESH
3.1. EEIE

RIEEFEFR, 2014 429 H 28 H, BIEAFRMIHE. KNS — BB AERBF 32 22 FF0F 150 g,
21l A AR 2 B SR 1 RE AR S AT 72 B4 8 mh ot F ©°Co p 326 PAIR] — 18 3(1.0 Gy/min)#E4T 300 Gy
FIEFRG AL, 10 A 12 H MO FF#E T, EFEHE(TE). 2015 4 M, fiEE, HIEWEGER 1005 4>
Pk, =ANEFIER 650 ¥k, FIERAREM . 2016 4F My AR T, IR, WAL 1100 24
N RIE 600 MK, 2017 4 My ARIEE, Hi 5 SHhARWBHESR, HEMMRME S, 4k
RNEHIEE, MESEKR)23 1 2018 4, 17 SHRAMEREEE, 48 M R 2019 4, EMIHERE
MsAR, RS 17-3-5-17-1, BFE4BE1 5.
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3.2. YEEARI
Bk S5 ARIGE 22 ML, YERIRILLE 1.

Table 1. Performance of phenological phase

7= 1. YERHAMEIR R
o H v B 72 £ 4 P PR Eiligssl B LEH

WA Planting. Seedling  Regreening  Erecting. Jointing Flaging Heading. = Maturing. Growth period
fems gy AHH  HEH O HEH O HEH AL HEB (HE) %)
(YY.DD) (YY.DD) (YY.DD) (YY.DD) (YY.DD) (YY.DD) (YY.DD) (YY.DD) (DD)
EE 1.7? 10.16 10.23 227 3.25 4.6 423 52 6.13 241
Yingai 1
éfi 22 10.16 10.23 227 3.25 4.6 4.23 5.2 6.12 240
Jimai 22

3 1 &, 8RR 15 RAARCT ) S5 B A R 53 22 CRIRDAHEL, B T i 84 1 R4,
HAtEIARE. EAEFHE, B 1 K.

33. REMRFTU
T | SAERE . FZERAFRRIA ML 1. K2 &I 3,
TR WA 4.

34. SRBUE 4T

WURAS R R BFAE R 20 Bk, 6 EZREATARH, A0 EAs Z2REL REC ARAEEL. ARRIEL. /N
o ThiE. XNEMAGEHATER, TEMERIE 2.

M 2 B, EIRERIERT, RARERREE . BRI RS TR B AR 3 (R
b, FRVEIREIIAE] 0.01 #EZE/KF . RAKSEARAMEL, ths TR 14.92 em, FEKIERLIE 22.36%.

Figure 1. Plant comparation. Left, Yingai 1;
right, Jimai 22

E 1. bkt £, B% 15 A, ¥
ERGE 22
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Figure 2. Main stem comparation. Left, Yin-
gai 1; right, Jimai 22

2. EEUE. £, B 15, 4, T
ERGE 22

BRI E£22

Figure 3. Seeds comparation. Left, Yingai 1; right, Ji-
mai 22

3. frhttis. £, B%15; A, HFEEFE 22

Figure 4. Comparing of main stem internodes. Left 1, 2, 3, 4, 5,
Yingai 1; Left 2, 4, 6, 8, 10, Jimai 22.

B4 SEBEK. £1.3.5.7.9, BE15; £2. 4. 6.
8. 10, BFERIFZE 22
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Table 2. Characteristics of of main stems of Yingai 1 and its wild type

=2 BRI SEEHRRIESH

ik pg meg g T B2 BIW RANW WSW oyl TRE
T H Ist 2nd 3rd 4 Fifth :
Head Heads/ Seeds/ Florets/ . . . . . Plant  Florets 1000-grain
Items internode internode internode internode internode . . .
height density  weight

length plant head head length  length  length length  length
BZE1S 7 6.60 595 4430 1850 1.72 5.96 9.78 1542 1232 51.80 281 49.24

Yingai 1 s 0.53 1.47 3.74 1.00 0.43 0.54 0.79 0.60 2.29 2.37 0.15 0.40
B 22 ¥4 7.72 6.0 43.75 18.4 2.745 7.46 11.025 16.83 20935 66.72 2.38 49.55
Jimai 22 s 0.63 1.57 4.60 1.76 0.67 0.775 1.05 0.97 1.31 2.77 0.15 0.42
ErEaigaceit] + -1.12  -0.05 0.55 0.10 -1.03 -150 -125 -141 -8.62 —-1492 043 —0.31
+wild type % —14.51 -0.83 1.26 0.54 3734 -20.11 -11.34 —838 —41.15 -2236 1795 —0.63

BE

L 001 AEFH AEFE LAEFE 001 0.01 0.01 0.01 0.01 0.01 0.01 NTEA
Significance

Hor, 5RREAHCH & 220K MK SR, Wiz DR RN S > 2700 > 49 > 8
34 > HEK > 1, 2K 8.62 cm. 1.56 cm. 1.41 cm. 1.25cm. 1.12 cm /% 1.03 cm; A% &K
MREESY, RN ST > BB 175 > 270 > B > F3 97 > 54797, K958 41.15%.37.34%.
20.11%- 14.51%. 11.34%J% 8.38%. /NEEEHINN 0.43 Nem. HINIEE N 17.95%. 1£57/= 87 Ik
FEE . BRI TRIE 3 AR, 5 5 B AR T RR AR PRI 0.05 FUpk, AEURIEIE N 0.55 kAR, T
K EIC 031 g, (HEZEMWSTERAEE, JBTR—KF,
4. Wig

WA RS SINEL RIEROTE, fENE R A 4 23 MR, 1445k B T A TR 28],
BRRAAFA BT mIBEALR, FRE BRI B — R EEME R A BRI A,
Rl TR % R T B B B R AR BIE T 2297, RN AR AT AR AR AR SR RGN T R IR B B
ROBAE[30] [31]e ZFRAAKRMIRIN, X vk H AOBRATEE R R — R, R TR ssii. U2 Hal ks
IEEAF AR, AEAE e B /N A K S BT R AOE B BRI ™, RO IR T (AR H . BR
f5%), RHEAREEER)ERHE =KL RRGIF R ZRABARRE, X ReiE g FiRBLS%,
PRAL T BT ) B AR

A5 R R IR WL — X AR MR, R EUEE R R A FRRE s T
R, AANIER, FPREWEE /N, TREMEWR, X7 . MEEmR K([32] [33]. ERBEALF
FESMNEAT 5 VR B ) B, [F) 1 AR 22 25 (198248 5 75 25 15 1] (1) /N 22 B T S AR AR IR IR AT 2 R E AR R
R 2 8, AT DR A RBIEAE B R R (04518 [34]. 0 B R4 Ak SR AE BRI L, R MR e A
14.92 cm. BUFEAK 22.38% L0, ¥ 2= s VKRR S . RN R TR 5EF ARG 2 5, RoR iz BT
RACARI R AT 5o [RINE, BFAERYGRZ 22 0 B Al S A& 22 X Xl ae s R i fl, fadide, 357
PERE R SF LR A VERIE R o IR RIVIEET 5, NZIBF RN, 4t TBE A . &% 1 5]
DME R/ NEBRCE FIRIEA, FT/NEBREE . T2 R RRE A R R A& R 1 K, HT
WIS MR AN F A B FEAR, TR SR .

BI% 1 SRS BRI 22 M, ZEECE R AR o R AR TR (0 280N A i 40 % 257 R
BRI, SEREFE, FT TREFQ016)45 H[9]. FeeE MR BIREE S Foki B8 8 R R AR,
] T~ XU I S5 (2019) X /32 FEAB R DC20 AL 45 H[27]. 1% TRASMRBEAT Fe 5 = s MR s, BEA T Rhtl
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e Rht2 X /NERFRIAR /N EIE I [35] [36], RN 5 Rht8 FEFIAHLL, (REFR = BERIE37], Aok 58T 3%
PRSI R Ko A RIZFARRKIBAE T MIRATTT, K2 T DR TR, 80 TR EER
Tz,
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