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EXAAEGERMERER QTL 5747

FigdE,  XME, H/EM, ETXE, ETEHE, KK

PR K RF S5 AR 2% B, IR 400715

WE: ATHRTERALGRKRGAXRERZEISN, AR 2ARRREFTOE Attt %X a AT &K, T4
FbRESK.TEHFERESK, FAEERFE, AILFE, N CO, RAEM AR EF 10 MRS WRIEITT 4
XHE QTL 447 AKX, FT YRR, TEF R E0Ka. TEEFZRESHDFHTEZTERESHIA
HARERB RO ARRTEE; T RAK, L3AMARRERR S HOMXBMIE, BHZFAMX. TR
AHREAGAX, AREKAL—HNREG. A—HT4F a 20 H. T4 EF b RESHFTEEERE &N
HBBEAE, FRERESALFEGMA . AhbRFE A BTG MX, ALFELABR RO MA S HEHM
X, ALFELERE CO, REM X AT EMX, HtERFREIHE S LR, AILFHE. 1A CO, KA, %
ik R R ABEME. £ QTL o4 P, s+ T Y &K, vt nBEH R ZaRETH. TR EF DR ESX.
G EEREI>HNG QTL & 1A, AT % 4 F &K ume2391-mme0371 Z 1, £ A QTL THERR T K6
8.65%~9.87%; LA M ME LT R F aRESX.TEFDRESH. TEZTERELHH QTL &1 A, 42
T % 10 % &4k 49 mmc0501-bnlgl451 2 ], A QTL THHE AR L7469 6.77%~6.93% ; #op B0 2] 1 ANFHx
4% QTL, 1 AASLFE QTL, 2 A CO, % JE QTL, 2 A&k £ QTL, A QTL THHEAR L F 1
5.64%~7.73%. st T RAEMK, et pan 3 3 At Z a RESH QTL, 2 A% E b RES 44 QTL, 3 A%
EFEREI>HQTIL, EF I ABHTEEE R T4 QTL gRFCr-1-2 Tk £ ML 10%, 4 £ QTL; 5L M4
ME)| 2 AT G Za R ESHQTL.3ATEZ b RESH QTL. 2 AT ZE R E 44 QTL; #hikm s 2 N4
b E QTL, 1 AAILFE QTL, 1 AMeE CO, RE QTL, 1 A#EJE# £ QTL, ¥4 QTL THHERAA LR
5.79%~9.24%. 2 ABERE AR A —HH"QTL, mELEA QTL Tk R4, A LGB KA S MK S L
FAz Rl g3 mk, AL L. FUI—FREANIR.
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FORIE IS ZRAEY . RESE—RAEY), R R AR A R 25 TR, 1K™ 5 R s ik B %
R FR B 3 I A MR 22 A R A WOl R e . 2 O T RS I O D R DL T B R R BN R R Y
TG . JOK A TE R 3 BE s i O A AT 45T R SRR RIE T B A 9000 ~
95 % HHR A F HEAEIEN . HA 50 ~10%0Kk A LW r ALY BT ORFEEZO S R, SR £k
Fr B ROR T e K B B B S EAR I Ok, R T RE B AR S RIF S R A 45 B T AR K
07 TR A G 2 A2 T AN TE 2 R R K G RE A T U T2 A B A U A AT R AR DAk, BEE Y T
PRICHORIY R GEAL T 74 NSRBI QTLY , 9 AeA iR QTLY , BXT T & A | 281
MR CO, W, RALT BT ZOLG MR BT A WARIES . T H H A i A ¢ 7O A ki QTL 5

O YR HB. 2014-01-06
HETH . ERHEKBET H (CSTC2012¢gc¢80003, CSTC2012gg¢80006, CSTC2012g2¢80007) ¥ B,
ER R R 989 -, Lo, TWRALEE A, MLwsed:, EENFERGFAEYFR.
WRIEH : 2k, B2
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ORI T o — TR, BHAEA RIS QTL MwFsE ™, 48 K/ QTLs $Z st fLfas M b, A LI
FHMGE

AR SR AN [R] 35 4% 8 5 A 2R F A2 R MBSk A S8 RONEAS, 43 A JE R ST E AR, 0 i 2 3R o it
S BRI R (Pr)  SALSE (Se) . MU CO, ¥ (Ci) 28 16 3R (Tr) 2050 4 Pk 47
QTL 43, B TEE— 20 I B 3 2L PR 1Y) 43 st AR AL 3L, Sy aok S PR fR A 56 PR B RN K R DGR o F Sl B B b
RAE S

1 #R57RZE
1.1.1  #Akat4t
TEX A 256 2 0 B oK B A8 R IOGA R FI M 4 38 ot 43 0 2 0 E g LAl B, R 2 SO G R
25t 25 R 2 BB R AR SRR R A B Y114 FI Y1065 2 64 3 3R I 43 25 0 20 Sk, i
FORERPER Z M A 2 FR Y115 1 Y105, 2010 4EFBCHIZH G Y114 X Y115 Al Y105 X Y106, 2010 4EATE = M
Fide FooAY, AR F, AR T, Y114 X Y115 fr 44 4 Y #ER, Y105X Y106 fiv44 0 R #EIA.
1.1.2 @ RK %
2011 4F& . TEVY R KF BRI ik g0 SR Fp A SR AL Fy L F AR, B4 F, /L 189 Bk, RAIAF I B
o, 1THE 0.8 m, BRFE 28 cm, N 4.5 #k/m”. I3, M i35y, HE B 5 KM A 7 A [H.
1.2 REMERNESSHH
PR, IR WA B F, U RS 5 Bk, F. AR BR 189 Bk, e B A PEAR
1) 2= 7.
L.2.1 v EREHHNE
FH VAR 325 0 i B A LG i R s R B o B, BN O M R B R T
Ao, FLBH IO it R 3 I E R A s O B AR BT AR 2 mm R 45, # B 0.05 g B
i @ BRI H KA RAEIRARBOE(NE 2 B8R 2 DM 15 mLiKE IR, B2 h
RA 1T, HEMAFE2ZH; @ FH VU-1000 BI43 966 BEIF 4351 F 645 nm., 663 nm ¥ K T I = 42K
OD fi; @ KH Amon BB IEMIFEAX AN G E a IR/ (Ca) . & FE b /8 (Ch) At
LR B E(CO.
Ca=[12.71A663 —2.59A645] X V/W X 1 000
Ch=1[22.88A645— 4.67A663] X V/W X 1 000
Ct=[8.04A663 4 20.29A645] X V/W X 1 000
1.2.2 R&FHAmanE
TEF, BEMR B2 A BBy 91, SEFERG KA 9: 00—15: 00, FIZEE Li-6400 B4 48 2l 4 0 5 A 5 w A 1
LA HER(Pr) . KALFE (Se) . M CO, W (Ci) . XM R (Tr), BRI 3 W, BEEHE. e &
. R PEHIEH N 1 500 pmol/m* « s, CO, ¥ A 360 pmol/mol™",
1.2.3 ReMERAET S
FIFH IBM SPSS19. 0 F {4 X%F £ oK i 4 28 0 i 40 4. 0t A 3R 485 10 06 & MR 0 22 BV BCHE 3E 17
N7 M T
1.3 EEEGEIENE
AR 2 5 Rt A4 i, B F, Bukk KOoEAR R o, F CTAB 2% #2H0 DNA, £ http: //www.
maizegdb. org/ I MG 5 B, MU 35 TRk &R ALR SSR Aricd 17T 28151 9 ik . 4 0 R 0 2
# SSR #rid 32K ] JionMap Version 4. 0 SR F 8 “Y 7 F1“R” ) 1o 44 14 51 | e
1.4 QTL 7E i & %Kz 53 17
I F 52 £ X 8] /E B % (inclusive composite interval mapping, ICIM) i) QTL Ici-Mapping 3. 1 4 #47
QTL 43 #r. %F QTL &M, ¥E/H 1 M Y K (walking speed) » EEZ%01 000 YR EIH, & F K 0.05, F
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S8 9E DLW B A B . i ] Map Chart Vision 2. 2 Z: &, 2 /QTL B4E F 5 22K i Stuber 2557 (1 br i BF
S B DR=|Dom/Add|, Add HHNHER R, Dom K BAERLY ; DR=0—0.2 Jm¥E, ic/E A; DR=
0.21—0.8 NHEAT B4, iC/E PD; DR=0.81—1.20 K B, ic/E D; DR>1.20 & B, iC/E OD.
QTL W4 . YA gqRFCa-1-1 ], q F & QTL, RFE/R REHA, FERRAMW, CaZamMHEE any
JE R, R R 1 RN 1 R, ARG R 1 RN e g R R B iy i %
F a i E QTL WF5 0.

2 ZRE5H5H)
2.1 REERHRESH
2.1.1 F, BEAR R A PR 09 & R 40 £ M 5 A

Y BER AN R BEIARSG A MR B B R AIA X B A E 1. £ 2 0in. NE1PITUER, Y BEATI4ZE a
J B AT, AR R b TS BRI SR AT A 3 AR AEAS TR B B B A DG MERS B3 W AE R BEAR, X
3 AR TEAS [ I 3 B FH DG PE B 583, A G ZRBUAE 0. 866~0. 994 (8], 355 & BEAH OC. X T H A kAR 18] Y
FAOG, PIRER R — Bt m. W — B4R a HTi /5. MRS E b Jo i 4 BRI 4 3% 8 0T o 43 500 AR
KFRHUAE 0.856~0. 999 Z[al, IAFfEEAHDC, ¥t G BUR 5SS B OC ., GG B 5 78 118 3R 10 41
KoL RALSE 578 B HOR M A G IR B R BEAH G, AL B SR CO, WeBE M AR DGy rp BEAR G, 48 28 1 i
GBS O A BOR L REL R MR CO, Ve BE | Z8 1 3 5 (8] 19 A0 OC R B0/ . 358 55 A G

R1 YEAEDL RXEGEREONEXREE

PR Sc Ci Tr FCa FCh FCt MCa MCb MCt
Pn 0.936"" 0. 07 0.869"" —0.180" —0.093 —0.164" 0.14 0.14 0.141
Sc 0.379" " 0.785"" —0.209"" —0.112 —0.192" 0. 142 0.153" 0. 145
Ci —0.098 —0.101 —0.05 —0.097 0.024 0. 058 0.032
Tr —0.204"" —0.143 —0.193" 0. 056 0. 045 0.053
FCa 0.963" " 0.999" " 0. 036 0.002 0.028
FCb 0.976" " 0.01 —0.011 0. 005
FCt 0.037 0. 005 0.03
MCa 0.981" " 0.999""
MChb 0.989" "
H: Pn: ¥OUHHEFE; Sc: RALFE; Ci: MUE CO, YeEE; Tr. 28 3R FCa: HM WIS Z a FTE /40 FCb: A0t
Wint&E b B 8 FCt: At e R SR 080 MCa: AR 4 E a 40480 MCb: FLAMWIM 2% b B 40

MCt: FLAMIM SR BB HG » x 0 10K F ERE; « . 5UKPF ERE.
R2 REEF REGHRKBENEXRH

AR Se Ci Tr FCa FCb FCt MCa MChb MC't

Pn 0.717"" —0.09 0.700" " —0.256"" —0.06 —0.212"" —0.04 —0.07 —0.04

Sc 0.444”0.851"* —0.10 0.13 —0.04 0.161" 0.09 0. 14

Ci 0.177" 0.190" 0.179" 0.193" 0.204" 0.15 0.192"
Tr —0.207"" 0.11 —0.13 0.11 0. 07 0.10
FCa 0.856" " 0.991"" 0.902°°  0.866"° 0.900" "
FCb 0.917"" 0.956" " 0.994" "  0.974""
FCt 0.942"*  0.924"°  0.945""
MCa 0.956" " 0.997""
MCh 0.975""

2.1.2 F, Bk RSMWRG A
24 Fo BERM 10 GG MR R B 2P0 A, J8 THGE MR . & 5 QTL 4341
2.2 EEESEENHE
MK EHE J#E (http: //www. maizegdb. org) FEEH 1 020 X 4457 36 78 F K LR 4 L) SSR 514, %t



4 THRFFRCE A SR http://xbbjb. swu. cn % 37 %

2 DRERBYSEAS 73 B AT Z 8 PRI L. 76 Y BEMR T, FIHIOREE 20 204 XF 22 R 51 90%F 189 A~ F, FARRIFAT I
PIRLAG I, A2 T f0 3 12 AN BURE AL AR (B D). Z B IS T 193 4 SSR i &, By 8 A5 i
BN 1164.6 cM., FRiClEIAFHEE A 6. 10 cM. 78 R BEMR A, FIH L 09 215 X 22 735195 189 4~ F,
ARRSEAT R R BUAG I, R T 10 AN SR I L B (B 2). IZE BRI LR G T 212 XF 51 SSR
P BAIBRAEIE RN 1 153. 3 oM, FRic A FH R R 5. 44 M. 46 K350 bric 7 & AR T 5 b o 3
—5, R QTL E ALK,

2.3 REMEKRE QTL &4

2 MBS HOR B QTL 20 B ULEE 3. 2 4. Y BERA R BEA S DI 2] 12 F1 20 4 QTL.
3 YBKRKRIMNEN QIL

. X PVE/ 18 15 50 HER

QTL SRR N A 751 1519 LOD y N O DA A
qYPn-10 10 82 umcl318 phi063 3. 20 7.30 —0.704 3.482 4. 95 0D
qYSc-1 1 103 umcl709 umcl919a 2.88 6. 90 —0.001—0.038 37.90 0D
qYCi-4-1 4 6 umcl117 umcl702 2.70 7.73 11.01 —1.673 0.15 A
qYCi-4-2 4 29 umcl869 bnlg2291 2.71 6.28 9.674 4.8 0. 50 PD
qYTr-6 6 56 nc012 umc2319 2.56 5. 64 —0.4 —0.369 0.92 D
qYTr-10 10 73 mmc0501 bnlgl451 2. 88 6. 82 —0.102 0.746 7.32 0D
qYFCa-4 4 15 umc2391 mmc0371 3. 82 9. 87 —0.117—0. 045 0. 39 PD
qYFCbh-4 4 15 umc2391 mmc0371 3.33 8. 65 —0.028—0.014 0.51 PD
qYFCt-4 4 15 umc2391 mmc0371 3.75 9.71 —0.145—0. 059 0.41 PD
qYMCa-10 10 70 mmc0501 bnlgl1451 2.59 6. 68 0.096—0.153 1.59 0D
qYMCb-10 10 70 mmc0501 bnlgl451 2.68 6.93 0.029—0. 046 1.57 0D
qYMCt-10 10 70 mmc0501 bnlgl451 2.63 6. 77 0.125—0.199 1.59 0D

TE Atk PD: 3w D B4k OD: @Rt TH.
F4 REFEDPKNEE QTL

. . PVE/ 15 1% RN B

QTL Rtk ik 514 LOD y A b DA FiHa
gRPn-1 1 11 bnlg1556 umc2151 3.15 7.80 0.9207 2.6006  2.82 0D
gRPn-2 2 43 bnlg1233 bnlgl267 2.62 5.79 —1.607 —1.172 0.73 PD
qRSc-3 3 4 phi453121 umc2377 2.82 7.35 —0.011 —0.033 3.09 0D
gRCi-5 5 130 bnlgl18 umcl072 3.78 9.24 —3.993—21.15 5. 30 0D
gRTr-6 6 94 umcl753 phi077 3.31 8. 00 0.404 1.4191 3.51 0D
gRFCa-1-1 1 16 umcl306 umcl914 3. 24 7.50 —0.131 —0.066 0. 50 PD
gRFCa-1-2 1 87 umcl073 bnlg1803 4. 37 9.77 0.1679—0.02 0.12 A
gRFCa-10 10 100 umc2021 bnlg1185 2. 84 6.17 0.1204 0.0582  0.48 PD
qRFCh-1-1 1 5 umcl534 umc2189 3.83 8.64 —0.052 —0.021 0.40 PD
gRFCbh-1-2 1 93 bnlg1803 bnlg1007 3.19 7.17 0.0479—0.017 0.35 PD
qRFCt-1-1 1 5 umcl534 umc2189 3.72 7.86 —0.206 —0.038 0.18 A
qRFCt-1-2 1 87 umcl073 bnlg1803 4.71 10. 22 0.2331—0.012 0.05 A
gRFCt-10 10 100 umc2021 bnlg1185 2. 60 5. 47 0.1598 0.0525 0.33 PD
gRMCa-1-1 1 5 umcl534 umc2189 3.00 6.62 —0.131 —0.061 0. 47 PD
gRMCa-1-2 1 93 bnlg1803 bnlg1007 4. 36 9. 87 0.1656—0. 041 0.25 PD
gRMCb-1-1 1 6 umcl534 umc2189 3.81 8.08 —0.05 —0.018 0. 35 PD
GRMCb-1-2 1 93 bnlg1803 bnlg1007 3.26 6.87  0.0455—0.021  0.45 PD
qRMCb-6 6 36 phi299852 umcl462 2.72 5.25 0.0399—0.014 0. 34 PD
qRMCt-1-1 1 5 umcl534 umc2189 3.25 7.20 —0.182 —0.081 0.45 PD
GRMCt-1-2 1 93 bnlg1803 bnlg1007 1.20 9.48  0.2148—0.061  0.29 PD
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2.3.1 vFEZRE 5% QTL 447

T, Y BRI R 3 A a ] g R i B QTL, A0 T8 4 Je @ik b, Ehlnt R a i
B MR b BB R MR QTL & 14, 209k ¢YFCa-4,qYFCh-4,qYFCt-4, FF7E
[ BRIC X [E] #B R ume2391-mmc0371, i 3L A5 iC H mmc0371., 435I 7] fif B¢ 6 A AR S 1) 9. 87% . 8. 65%
9.71% , BRI 7 2UH0 A8 4 v, R OB ok 3 8 A4 il it 4 3R i 4 B QTL, v 3 A4l ot
G a FRE AT LM 10 ik I, 439 gRFCa-1-1,qRFCa-1-2,qRFCa-10, FF{EFRIC X 6] 4351
# umcl306-umcl914, umcl073-bnlg1803, umc2021-bnlgl1185, IIfi i #5112 4% % K umecl914, umcl073, bn-
1g1185, B4 QTL 43 9 fi BRI A5 H 1y 6. 20% ,7.50%,9. 77% , qRFCa-1-1 Hl qRFCa-10 2 B 3 43
WA, qRFCa-1-2 R A INPE; 2 DEEHIHGE b FTs /-8 QTL, #4658 1 ek b, 53518 qRFCb-
1-1,qRFCb-1-2, Fr 78 B #5 3ic X 8] 43 5 & umcl534-umc2189, bnlg1803-bnlgl1007, i iT A% ic 43 i N
umcl534,bnlgl007, B4~ QTL 43 il fR B R AUAR SR 1Y 8. 64 %, 7. 20 % » FE PR B AE FH 5 2RF0 M 364 k5 3
AP R 2 B RSB QTL, T4 110 Jefafk b, 4345128 gRFCt-1-1,qRFCt-1-2,qRFCt-10, Jit
ER A% 98 X ] 4> 318 umcel534-umc2189, umcl073-bnlg1803, umc2021-bnlg1185, i i 4% id 4> 3 A
umcl534,umcl073,bnlgl185, HA QTL 435l v] fift B LA AE 519 7. 86 %6,10. 22 % .5. 47%. Hrp gRFCt-1-2
AR RERAVE R 10. 2%, A FAL QTL, MACERE KA T Y114, RN {EHH 0. 223 1, qRFCe-1-1 RILAM
M. gRFCt-10 R A4 1.

TEFLEY Y B PG 2 3 > 2 il 2 3R BT B 40 B0 QTL, 7 T4 10 e fafk b, #EHIH 4R a Fikt
SE. M E b TR AR S E BT RSB QTL & 14, 435918 ¢YMCa-10.qYMCh-10,qYMCt-10,
FIFAE B bR IC X AR mmc0501- bnlgld51, IGITHRIC N bnlgld51, 4 5] ff B R R A (1 6. 68 %6.6. 93 %,
6.77% , SEPIVE R 7 2UE A8 k. R A PRI ] 7 A4 SR 2 R A B0 QTL, 43 A 1R 6 B
ik b, Hop 2 AR g E o RS QTL, 17 F5 1 ik b, 43518 gRMCa-1-1,gRMCa-1-2, JIf
TERFRIC X 8] 23 3 24 umel534-umc2189, bnlg1803-bnlg1007, i 3L #5 32 73 il 4 umc1534, bnlgl007, B4
QTL 43 5 Al fif g R AV AR 51 6. 6290,9. 87 %, LB M 5 2UAR i 4 W s 3 Nl 4 38 b i i 43 4
9 QTL, i T45 1 F 6 Y @ik b, 4> 5K gRMCbh-1-1, gRMCb-1-2 ., gqRMCb-6 , T 7E 14 5 ic X [8] 43 51l Ky
umel534-umc2189, bnlgl803-bnlgl007, phi299852-umcl462, IIfi iF Fr ic 2 5 N umc2189, bnlgl007,
phi299852, 43 Wil Tl i B F B S Sy 8. 08 % ,6. 87 % 5. 25 %, LR FAE FH 7 AR Ml 2 Wtk s 2 A4t i 4
RO QTL, 7 T58 1 R @ik B, 4308 qRMCe-1-1, qRMCe-1-2, B 76 1Y b5 10 X 8] 53 571
umcl534-umc2189,bnlg1803-bnlg1007, IHITHRIC ST % H umcl534,bnlgl007, ¥4 QTL 43 Ji A fif: B % 7Y
S 7. 20% .9, 48 %0 . H&EAE 5 2EB Ry K 43 1k
2.3.2 HAFARY QTL 547

TEROR I, Y BEAAS I 300 G 3 255 4 DA R 6 A~ QTL, 404 T4 1.4,6 Al 10 Jeafk . 3
ol AEOEEE AR QTL, qYPr-10, FT{EARICIXE] N umcl318-phi063, i ARic Jy phi063, Tl ff e K 4s
S 7.30% , HEEMTT AP R 1 ARILFE QTL, qYSc-1, FifEfric XAl H umcl709-umcl919a,
I 3 ARIE R umcel709, W] A RER AL S0 6. 90 %0 . JEPEME R 7 O B 2 NE CO, WREE QTL, 43l
M qYCi-4-1,qYCi-4-2, FF 16 AR i X 8] 20 %) 4 umcl117-umcl702, umcl869-bnlg2291, I i bx ic 43 B N
umcl702,bnlg2291, 435 Al ff B2 AR Y 7. 73 % .,6. 28 %0, KERWE O 40 9 bk . 362 Wk s 2 2%
[ R QTL, 209~ qYTr-6.qYTr-10, FrfEARIC X [8] 43 5~ nc012-umc2319, mmc0501-bnlg1451, i A5
IC50 90 nc012,bnlgl451, 43 AT fif B R RUAR S 1) 5. 64 % .6. 82 %, FERAE 72040 Bl ok Bk . 8 .

TERON W, R BEORKC I 206 A MR % 4 AR 5 A QTL, 404 T4 1,2,3,5 M 6 Yk .
Ho 2 Ao a R QTL, 430518 gqRPn-1,qRPn-2, i fEFRic X 84> % & bnlgl1556-umc2151, bnlg1233-
bnlg1267, I EARiC 57 bnlgl556,bnlgl267, 43 il W] fif FE 3R AUAR S5 11 7. 80 %6 ,5. 80 %, JEHAEFH 77 = h
e, etk 1 AR ILSE QTL, gRSc-3, A7 bR ic X ] phid53121- umc2377. I i 45 ic M
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phi453121, AR RMAE A 7. 35% » SRR X8 w1 A ME CO, W E QTL, gRCi-5, Fifets
ICIX B K bnlgl18-umcl072, IGITHRICE N umcl072, ] ffEBERAAZSFH 9. 24 %, FEFEMEH X B 1
NZEREH R QTL, qRTr-6, FI7EFRIC X ] K umcl753-phi077, I i F5iC N phio77, A ff B B A8 5 Ny
8.00 %0, B PRE ] I 2yl 4.

309 i
3.1 MEZR=EHEHM QTL EL

MER R EEAOCA G E, HR S E S R B 2D A E A SR 55, 85w S E Y R
RN S B B 45 . 6 TSR 2R S5 4 A BEAILEE Oy 1 0 T AR VRO L (HOG HL 3 AR AL A B O, AR
FErF KV LRGSR 5>, AR 6 A AS R I 6 oK i 4 R R Ay B0 E AT T QTL 43 #r, LA i F|
10 4~ QTLs, KFBHEPAES 4 F15 Yetafh b Cai 5572 %F Tk AR W3R EE T A2 2 R Bt AT QTL &
£, RGN E] 17 A~ 504K TR - B OCH) QTL, A fifEsE 2,3.4,6,7,8 F1 10 Y@k [ A5 Y ¥
PRGN 2 2 A Ao 0 4 R R 0 B QTL 7 T4 4,10 Jefadh b, 5 EFHU M Cai 1HF 5825 R I3 A —
s RBFARR IS 2 AT 42 R SRR 500 QTL 7 T45 1,10 Jetaik b, Hod 2 MEFAREESS 10 Jefa
PR A E] 1 A2 R SR A0 QTL, (HALE A AHA.

KT I 4 28 4% 21 40 0 40 B QT L Mg A x4 b, & B AN R Ty B AT AS ) s 300 6 oK - & %
JRE BT T QTL 4347, AT E] 4 A Efl ol P48 % o, M E b, Aok @ E Mt % 8 iR
SRR ER QTL, ALK 2 43 A 55 4,5 Yok LA fl 4K a, iR b, HAOLE AR 2%
ST TS 2 A QTL. ARG, F A A LA 2 A B AL T 50 F, BRI 4K a i
AR, PSR E b SR EORIM SR SR BT T QTL 8, 2 BRI E) 21 4> QTL, 4
T 1.4.6 F110 G ik [ 76 Y BEORT, 7658 4 Je @R AR DN ] o AR 4k 3R a B, AR b R
T BORIM L R B R0 1A QTL, 7655 10 e @ik EA I B ZLA M T4 3 a it 0 4. 4k E b
JHE A BRI S 3 R T R A B4 1 A QTL, HOASTREMIR 7R [A]— G o 0k bR 20 ) QTL % — 5, AR7EAH
I RIARIC X RPN, 78 R BEIRH, 7645 1 e ik b 2 AN 3] Tt 2% a im ok, a2 b i
HATBORBT S R BB R0 QTL; 7E55 10 Yefa ik LI 2] T #8610k Wk 42 3 a i or BORIn 22 3% 0
T AR QTL, {7 F umcl073-bnlgl803 X [H], F i T i 109 i 4% & 6L G & 43 9 QTL 53 ik R ik
10.22%, ZFR QTL; 755 6 Yok LA 2] T4 Hl ZLAM 48 K b B 800 QTL. £ £ 5 K 2|
1 32 4~ QTL, 434 TR 6,10 Yok LIAMY A Y Gk I, A HE SR I 3 QTL EZA T4 1.4.6 #
10 Ye@ik b, 7E55 6 110 Je @ik EARI 208 QTL, al At TASHF I8 v Uk R 5 £ 2 B0 61 B R A
WS A 2 A FEACR B A R 2] — 20k QTL, nTEEEA 2 B R A5 15 S R A5 7] —BE A
F ] — P R A AS T) B UG 3 A QT L e AS AR ] o 158 I AS [ e 3000 Ay i 4 38 B 40 B0 S TRl B9 QTL 8 4
AR [ B 3 A7 7R A ) A e 28 5K
3.2 &R QTL EfL

BREYOLE R, ILSFES AR QTL @A i e KRS . KE A AR RGEE. &% e 45
I FH e o A 4 R BER X KRR S 7 d LA AR RAL R L LR CO. WREE . 75 16 MR S & Motk i
7 QTL /387, 45583 10 4 QTLs, 4346 T4 1,3.4,5,7,8 F1 10 Yo ik b, BTk 7E 9.5% ~46.5%
ZIa. EERSE ARG EA AL RS 2 FARIREE N 5 EGHERE . ILFE . ME CO, WIE M
B R CH QTL, A S| 15 4~ QTL, Hif 6 NERFAEE T aefae Rk, L& XD MM F, BHALE
A TR B I e A R AT T QTL 40 M, #3217 s w300 458 R i 4 4~ QTL. %I F46 1.7,9,10 %
ik b, A QTL M BTk N 4. 05%~7. 96 %5 5 MIFEMIM A3 A QTL, 43I0 T4 1.6,7,9,10 4
ik b, A QTL M TTER R 4. 0426 ~6. 87 .
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BATE BRBE S e b, xhdoe Gl AL E SR HR QTL MadriE im0, AR5 2 A
HA KRR AG T 50 F, BEARBOR 0L BORET T QTL 4o, Y BE PRI ) 6 4~ QTL, 434
L FE 1,4,6 F 10 Pk [ Horpfg 1 ¥ A 3% QTL. 1 MIALFHE QTL. 2 4l CO, ¥ QTL,
2 MZEBE A QTL. R BHAFR IS 5 4~ QTL, /04 T4 1,2,3,5 Fl 6 Jeafk by Hopg 2 Mok ik
QTL. 1 AL S QTL. 1 MM CO, W QTL, 1 M7EMBER QTL. 2 MEHAARAE S 6 Yt ik LA
BT 1AM ER QTL, (HARTER —NO7 & B A X2 a4 Mok B #0021 — 8ot QTL. Bii e Atk 2
VFZ WO R Pl 0 . BAEHLER R J% . T Bt — IR ABFSE.
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Correlation and QTL Analyses for Photosynthetic Traits in Maize

YU Ting-ting, LIU Chao-xian, MEI Xiu-peng,
WANG Jiu-guang, WANG Guo-qiang, CAI Yi-lin

School of Agronomy and Biotechnolog s Southwest University s Chongqing 400715, China

Abstract: In order to explore the correlation and genetic mechanism of maize photosynthetic traits, two F2
populations (Y and R) with different genetic backgrounds were used to identify correlation and QTLs for
10 photosynthetic traits, which included chlorophyll-a content, chlorophyll-b content, total chlorophyll
content, net photosynthetic rate, stomata conductance, intercellular CO, concentration, transpiration rate
and some others. The correlation between two of chlorophyll-a content, chlorophyll-b content and total
chlorophyll content in different periods was non-significant in population Y, and was highly significant in
population R. The correlation between other traits of the two populations was highly consistent. In the
same growth period of the plants, total chlorophyll content was in highly significant correlation with chlo-
rophyll-a content and chlorophyll-b content, highly significant correlation was also detected between net
photosynthetic rate and stomata conductance, between net photosynthetic rate and transpiration rate, and
between stomata conductance and transpiration rate, stomata conductance was moderately correlated with
intercellular CO, concentration, and chlorophyll content was weakly correlated with net photosynthetic
rate, stomata conductance, intercellular CO, concentration and transpiration rate. In population Y, 1 QTL
was detected for chlorophyll-a content (FCa), chlorophyll-b content (FCb) and total chlorophyll content
(FCt) each, at the five-leaf stage. All these QTLs were located in umc2391-mmc0371 on chromosome 4
and each explained 8. 65% to 9.87% of the phenotypic variance. And other three QTLs were detected at
the milk stage, one for chlorophyll-a content, one for chlorophyll-b content and one for total chlorophyll
content. They were located in mmc0501-bnlgl1451 on chromosome 10 and explained 6. 77 to 6.93% of the
phenotypic variance each. Six QTLs were detected at the pollination stage, one for net photosynthetic rate,
one for stomata conductance, two for intercellular CO; concentration and two for transpiration rate, and
they explained 8. 65% to 9. 87% of the phenotypic variance each. For population R, three QTLs for chloro-
phyll-a content, two for chlorophyll-b content and three for total chlorophyll content were detected at the
five-leaf stage, one of which (¢qRFCr-1-2) was a main effect QTL with a contribution of more than 10%.
Two QTLs for chlorophyll-a content, three for chlorophyll-b content and two for total chlorophyll content
were detected at the milk stage. Two QTLs for net photosynthetic rate, one for stomata conductance, one
for intercellular CO, concentration and one for transpiration rate were detected at the pollination stage, and
they explained 5. 79 to 9. 24 % of the phenotypic variance each. No consistent QTL was detected in the two
populations and the contribution rate of a single QTL was low, which indicated that the photosynthetic
traits are quantitative traits controlled by many minor genes and the genetic mechanism is complex. There-
fore intensive study should be done to clarify the genetic mechanism of photosynthetic traits.

Key words: maize; chlorophyll content; photosynthetic trait; correlation; QTL analysis
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