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Abstract; The purpose of the present research is to reveal the genetic basis of traits related to drought re-
sistance in wheat. A set of introgression lines (ILs) generated from repeated backcross [ (Jinmai 47 X Lu-
mai 14) X Jinmai 477 BC;F, were used as the plant materials, in which Lumai 14 was the donor parent,
Jinmai 47 was the recurrent parent, i. e. recipient parent. Seven agronomic traits of ILs and their parents
were analyzed under rainfed and well-watered conditions. Total of 56 markers selected from 202 SSR
markers showing polymorphism between two parents were employed to screening ILs genotype. The re-
sults showed that 2 of 150 ILs were detected with 2 and 13 markers loci different from their parents, re-
spectively. The genetic background of Jinmai 47 maintained 94. 38% in 148 ILs. Most traits of ILs exhibi-
ted transgressive segregation. Coefficients of variation for all traits in ILs ranged from 2. 34 % to 127.11%
under two water regimes. The averages of all traits of ILs presented the tendency to be more adjacent to
the recurrent parent Jinmai47. It is similar to Lumai 14 that total number of spikelet per spike (TNS) of
ILs under rainfed condition were higher than that under well-watered, which maybe due to the introgres-
sion of favorable alleles from the exotic donor parent Lumai 14. All correlation coefficients for ILs traits

were significant (=0, 221 ~ 0. 555) between the rained and the well-watered conditions except sterile
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spikelet number at the spike top (SST). Heritabilities of the first internode length below spike (FIL) and
length from flag leaf pulvinus to spike base (LPSB) were higher (2%>>0. 5975), whereas SST and sterile
spikelet number at the spike bottom (SSB) were lower (25<C0. 4638). It revealed that seed setting per-

centage was sensitive to the water conditions.
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HEARERE S BRI B 2R YR 2R EF
SCIG E M, B0 IR T 3F B T B 38 (Drought stress,
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mmol/L MgCl, 1. 2 uL.25 gmol/L dNTP mix 0. 12
pL.5 U/pL Taq polymerase 0. 12 pL.,2 pmol/L
primer 2 uL..20 ng/uL DNA 2.5 pL, N ddH, O %b
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Fig. 1

Genetic selection to BC; F, ILs using SSR marker Xbarcl 64
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Table 1 Phenotypic data of ILs and their parents under different water regimes

A Parent B AE ILs

HEAR e - _ BREH
Trait Treatment B 47 Bk 14 8 BIE AR ZFREE cv
Jinmai 47 Lumai 14 t value Mean=®SD Range %
FIL DS 25.0413.02 23.88+1.59 1. 86 24,03=%1. 35 21.21~28.76 5.65
WwW 22.92%2.29 26.31%2.92 —5.00** 22.33%1.55 19.33~29.12 6.95
LPSB DS 5.9942.55 8.17+1. 47 —4.08** 5.90+1.10 3.74~9.50 18. 80
ww 3.23%1.65 9.04%2.13 —11.81** 2.80%1.30 0.32~7.70 46.63
TNS DS 19.03+1.69 16. 87+0. 86 6.25%* 18.08+0. 56 16.13~19. 27 3. 11
ww 18.87+1.16 18.20%£1.03 2.35* 18.50+0.43 17.13~19, 63 2.34
SST DS 0.03%0.18 0.03%0.18 0 0.07+0.09 0.0~0.77 127.11
ww 0.1340.43 0.0340.18 1.16 0.14%£0.13 0.0~0. 80 92. 37
SSB DS 2.57%0.9%4 1.17%0. 87 5.99** 2.36%0. 34 0.90~3.17 14, 49
ww 2.37%0.96 0.9340.52 7.16** 2.13£0. 30 1.50~3.10 14. 20
RFIL DS 0.2840.03 0.312%0.02 —5.44* " 0.2840.02 0.24~0, 32 5.62
\AY 0.24+0. 02 0.2740.03 —5.00" "~ 0.23%0.01 0.20~0.28 5. 80
RLPSB DS 0.07%0.03 0.11£0.02 —6.73" " 0.07+0.01 0.04~0.10 17.94
ww 0.03%£0.02 0.09£0.02 —11.80** 0.03£0.01 0.01~0. 07 44, 83

FIL.LPSB.TNS,SST.SSB.RFIL #l RLPSB 45| /R 8 T 4 1 (em) (HEH 0 3L ERE K (em) BHA/MER MTRA 2 ER B
WARZ/NBE AR TR AR EREEK; DS WW 2RI RRMHFEAERAE,; (HERFAFELANER+ M — 25I&
AEEATRHRMERT NTEE 14; » M x x FHIFR P=0.05 0.0l MBEFEHEKE. TH.

FIL. first internode length per stem below spike (cm); LPSB: length from flag leaf pulvinus to spike base (cm); TNS; total number of
spikelet per spike; SST. sterile spikelet number at the top per spike; SSB: sterile spikelet number at the bottom per spike; RFIL . relative FIL
(FIL/plant height); RLPSB: relative LPSB (LPSB/plant height). (b) DS: drought stress, i. e. rainfed; WW. well-watered. ¢ value: differ-

ence between two parents; + and —: Jinmai47 phenotypic value is higher than that of Lumail4, and the reverse; * and * .

significant

difference at P= 0. 05 and 0. 01, respectively, The same are as in the following tables.
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Wr. H 56 NEAEMRRICX 148 &~ BCG,F, A RZE
FAGBRNEREN, BF 7 BETRABE RE
94, 38% BT HBEIBME 93. 75 %, LB X B S
BARFREGH B,
2.2 ILsBEREFAAMRER

FETH IR AP A K 20 &4 T, ILs B35
Al SST K 2# FIL 25 A BE5, KR
RSB ERRBEFKT., FE 47 HEER
¥RETEE U BTHVHEREBERTFEE 14,1
MK 55 T A3 LPSB.RLPSB % R & K. ¢ 1
ARIEE —11.81 f1—11. 80(F 1), ILs BIALH
K &GTHROERRZBEEE 2. 3¢ K~
127.11 Y%, RABEBHERE S . BRWHKSTZET
) SST.RLPSB & £ # RFIL 4}, B4k H & MR 69
EHEBET B E 47, ZHCHE AR A B E ER R 17 2 =
FABEEATMEMEEAEE LRERKR, LH
LPSB #1 SSB R ME B E B K, MR R E
A LAE H, ILs BEABR M &4 T # LPSB, SSB 1
RLPSB.Fi 7t 44 F i RLPSB b, H & MR ¥R &
HENEBEEFEHRERABREEALAETE
47, XATRERNEF 14 FAMPEILR B (GEEDE

AFREINGER.

Xof TLs B A Je JH: X35 7 TR 37 A0 8 0 75 o 7k 40 5%
HTHERHERSITERILE 2. BREE U B
LPSB b, ILs ## & B H X% 8 8 F 5 4R FIL,
LPSB.RFIL.RLPSB 7£ B§ #i K 43 % 14 T #8 £ B AR
BEER HPEE 4 EEBAEHTH FIL RE
ERTWHEHN, SREEARTE 47 f1 ILs BAEER
PPk o446 T B9 FIL XM X FRMBER, B
EATEMHFMEREMGTLEEEZR.EFE UMW
TNS ZR BB E HEWMMERXBEER, MW ILs
Bk 3 M HCRER K S AE T HERREE
EZR . FHS5EF 14 MU EBREETH TNSHE
ERXTHFEN, XGEHTHRIEGE U FBESA
RIS R, BIBETWHFMEREAE T OERERRETE
it 2 R B(DS/WW), ILs BEA R HEAFE 47 1
# T ¥ HoR FIL.LPSB.RFIL #1 RLPSB £ 7it 2 &

BEARTF 1(DS/WW=1.08~2.98), A M FEA&

BEATREILs BN X BHERERBENGT R
B B 47 R TNSHHERB KT 1
(DS/WW=1,01), &% 14 5 ILs B TNS /)
F 1(DS/WW=0. 93.0. 98) , 3# — 25 IiF B {44 - Bt
B ATHEE|H ILs Bk E B R,

F2 FHHRNEREFGETILsRAFFINERER

Table 2 Difference of ILs and their parents under rainfed and well-watered conditions

MR Trait & 47 Jinmai 47 & # 14 Lumai 14 BAE Ils
FIL 3.06** —4,01** 10.08* *
LPSB 4,98 * —1.82 22.06*
TNS 0. 44 —5.44%* —7.26%"
SST —1.16 0 —4.80"*
SSB 0.82 1. 26 6,25
RFIL 5,22** 6.40 " 25.37**
RIPSB 5.44** 2.70%* 26.43*
EEMBESHIREAFEZGETHRBERTRNTEBREMATH, » » RAREZRE 0.01 BFKF.
"+" and "—" mean to the phenotypic in DS value is higher or lower than in that WW. % % refers to difference significant at 0. 01 levels,

respectively.

2.3 1Ls B#EEROEXHE

FIGREFY, FHREERNTEEZR
BIREIERR SST SR AR B EEMK, EHE
WA RN B M & 4 T FIL 5 LPSB. RFIL &
RLPSB 2 [d .LPSB & RFIL X RLPSB Z ji .RFIL
5 RLPSB Z [A] 53 5| £ 1% B % [E A% ; TNS 5 SSB,
SST 5 RLPSB 4r B2 BERM X EMF KRG T
SST &5 SSB £ ¥tk B Z F# %, RFIL 5§ TNS &
SSTEBERMX, HEBMFHT HXRAARNED;
FEREWE & SST- 5 FIL X% LPSB B EftH%,{H
W R 254 T 8 AR .

2.4 ILs BEMREFRISF

T FFAE MBI FK 44T, ILs BEET
5 #ofk FIL fit LPSB #938 f% J1 39385 , K F0. 5975;
ANZE/NFEE SST.SSB W& h MK, NF
0.4638(3 4), FEIM R TNS.SST #1 SSB i 1%

HIRB NIRRT EB A, W T W HRE

RFIL 4, 2 3 AR FIL.LPSB #1 RLPSB 13
& 73 R BE R W T TR SR 0, B AR K 43 R TR IR AR
H)2E RTE 0. 0343~0. 1273 Z [, FF &4 T TNS
WS, X 0.6293, BEBE &4 T LPSB &y
f& &5, N 0. 7178, Wi FiK 2 &4 SST Wit 1%
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Table 3 Correlation coefficients for ILs traits between drought stress and well—watered conditions

FIL LPSB TNS SST SSB RFIL RLPSB
FIL 0.555** 0.875" " 0. 008 —0.076 0.119 0.637** 0.791*
LPSB 0.918* 0.549** —0.092 —~0.093 0.149 0.640* 0.964" ~
TNS 0.145 0. 065 0. 390"~ —0. 020 —0,179* —0.192* -0, 160
SST ~0,188* —0.267*" 0.031 0.026 0.227*~ —0.296** —0.164"
SSB 0.022 —0.013 —0. 205" 0.134 0.221*~ —0.093 0. 087
RFIL 0. 859"~ 0.799** 0. 044 —0.122 0.063 0.293*~ 0.780* "
RLPSB 0.902*~ 0.996* 0. 046 —0.265** —0.012 0.822** 0.472**

X3 f 2k F B AR I A AR X RGN ARE EHET =M RIS HATHFMBEREAG T HROEERE.

Those at the lower left were under well-watered (WW) ; diagonal were between DS and WW. Figures in the upper right were the correla-

tion coefficients under rainfed conditions correlation cefficients (DS),

R4 AEMERKRGT

ILs &R BBEHD

Table 4 Heritability of ILs traits under rainfed and well-watered conditions

R PiiE: HEEMGZE % oS}
Trait Treatment Ve Ve+Ve h%

FIL DS 1.5132 2.4718 0.6122

ww 2. 0658 3. 0629 0. 6745

LPSB DS 1. 0042 1. 6808 0. 5975

\A 1. 5006 2. 0907 0.7178

TNS DS 0. 0002 0. 0003 0.6293

WWwW 0. 0001 0. 0003 0.5119

SST DS 0. 2634 0.4186 0. 3878

ww 0. 1422 0.2777 0. 3534

SSB DS 0. 0053 0.0137 0. 4638

A A 0. 0088 0. 0250 0. 3985

RFIL DS 0. 0843 0.1818 0.6144

ww 0. 0607 0.1522 0. 5758

RLPSB DS 0. 0001 0. 0002 0.5716

wWw 0. 0001 0. 0002 0. 6989

3 it

AR A S FARIEXT 150 4~ ILs #k R #4783
EEREREENE 2 ARENERBUSHE 24
13 MRS AL s B RS R F XGE X AT RE = i T
MEETRATHRENGE R, STABRIARN, NE
BTYKSWHEEAE, L3 R K E SIS
RERAK, LW HKSEBHRE X, HHER
WHAEMBMETHIKEMET=EBERXRENE
s, AR X TLs B AR 18 A8 26 R Bm 4 A
ERER EWNFEMERHERKIEHETERT K
(FIL) 5 i o o 4k 2 R B 3K (LPSB) fi A X f
FRRFILDHEHRBEFIEMK, WHEELMHT,FIL
5 RLPSB & # IEAH3E, BIREH AR Z /NS (SST) 43

#5 RFIL f1 RLPSB, B &4 F SST 4+ 4l 5
FIL.LPSB }t RLPSB B E stk B F R X, £H
FIL &5 LPSB B KRB TR B I /MENE L
R ATMREN RS, LGP REEREE 148
FIL 5 LPSB &R EFEAFTE 47 K, 237K M
RAUEREEE 47T BEERNTRTSAGSE
14 HirtERBEEERF B, ANTTREFARNEH R
W2 AEMRERERRZERANMBEERBRH/NE
T

PR REERITH BN, B T
BHAA B ET R (R ) 5B Ok {4 TR &
AR TEM ER =N ER IR R =878/
Kipr=g, MEZAXFITESHERHB/ KT
18, BN 22 22 550 T LSO 7E A R K 40 2548 T R
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BT R BME R Tk HE, B R 2 /K tLE T
MR ERFSEREZHTHREEEERIFNE
AL,

AR 56 N EBEARICT 148 4~ BCF, &
AZRLOERB MMM REHA, FARPEE
AT SBAES B W B 23k 94. 38 % ; 7E B Rl K 4 %% 1
FILs ) 7 MR TV ARTBERPZHEREZRE
RUAGREEALA-BHZABE, X5 Tanksley
LR ERERBEFESHEYE. BT
EAREZEF AR BET RHEL, 8 SHBR AR
BEBEFMNERK T, BT LA ARANR
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HREEEMES ARV R S22 E & 58
EN . EET—SHBEIMBREE 47 FREX
BARBSFHRIE, HAREE 14 Jeo itk Bt
JBARMEW, RIEEN HInHREH,
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