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Abstract: Posterity materials carrying maize pepc gene has been successfully applied into marker-assisted selection (MAS)

by using specific primer of maize pepc gene, and the improved Shuhui 881 with pepc gene has been obtained. The improved

Shuhui 881 was similar to its back p in genetic background with 97.09%~99.03% . Then rice sterile lines Gang
46A, 776A, 2480A as the female parents were crossed with several improved Shuhui 881 above. Some progress on
ph nthetic ch istics and ag ic traits in hybrid rices with pepc gene were achieved. Firstly, Maize pepc gene

not only could been correctly screened by MAS using specific primer designed by BLAST, but also was stably inherited and
had PEPCase activity highly expressed in different genetic backgrounds. Secondly, PEPCase activity increased significantly
as compared with respective controls and there was a significant correlation (0.6081" * ) between PEPCase activity and P,
in hybrid rice with pepc gene. Thirdly, the photosynthetic indexes of transgenic hybrid rice such as apparent quantum yield

(AQY), carboxylation efficiency ( CE), were obviously superior to respecti ls. M , the perfor in

agronomic traits varied among hybrid rice with pepc gene except in 10°-grain weight and grain yield per plant. Transgenic
hybrid rice increased by average of 41.48% in grain yield per plant as compared with controls. And finally, according 1o
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the etfect analysis of general combining ability ( GCA) . the 776A, Line | and Line 6 had outstanding performances, which

was worth of further study in the future.

Key words: Marker-assistant selection ( MAS); Hybrid rice; Maize pepc gene; Photosynthetic characteristic; High

photosynthetic efficiency breeding
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1.0% ~1.5%2. M8, MiBEABNHENHELE 3% ~
5%, TR O, BRI CO, £H4TF,C MY
5 HYHHKEAREHNEANE LR nGE
BARGEBAEFNBAER, £ BEEXMEMHRINE 2K
REEC 5 C, MYMHZ, BB A C, BtX
SRR C, MY B EE T — s R B
HREKER C, Y5 C, HYMNRTHREBRAM
BIBURY . BEE DNA EAREE TRERMN K
ERE FHC BEXEERAE C HYEE4
ABFOBRLREHE C, HUNKSERMNIED
BATE, NEX RR . EXL C, HYPREN
C, XAMEFEEIM PEPC, NADP-Me . PPDK'™ B 2
BAKRS D4 gE™ e F g
HY . HBBTARBRENRIE, ppc ZEA C, X
ARALBEEE, X —“Co, R"NIFFEABM M
Tt CO, IFEMD I E T Rubsico BIRILIEH:, #
T HIE R, pepe BT Ku E RIS A
AR EEAMNEXIKFHLETRRETEX. —F
FINAEBEREOTIREN % popc BEEMER
HRBES A REMRINN, W E8/.E
BES"HY FHHH R AN ppc REMES
REZELXKBHEEFITRI,F, M PEPCase I&
HABABBESRTAREYHERESEATHEK
REAHBRABSEHENT Y, A% EE R
Kitaake ERZ#E R LSRRG T HATH PR
HEMA. RMAARARASERR, TR0
Xre@EAmlikE ZH%ss yXERK, 2
ZEE, B BT BLAST B pepe R H
SIP#AT MAS, H 2 E XA MELRE, KA T#
HEERSHK 881 ML IL 97.09% ~99.03% K%
EEURHK 881, HRFRH™, popc LHEEH M
HEERPESBERRENRSE, AABRARS
ik 881 HRMIAEHLEL 97.09% ~99.03% 8 6
TR RIS 3 KR EF R G46A.7T76A.2480A
R4, 58 TFRHLEGEBSREZEREA, UH

HEABEFHRES Y,
1 #ME5EFE

1.1 #iR#E

PLE R K C B pepe B KT Kitaake (L FH &
AREEEHRRARMAERMK NERKERS
& 881(881R) N 24K, F 2000 FEER R AKX, Eit
PR SR BK R AR R4S TR
pepc A WS ESIYHT S F 4508 B2
(MAS) , 2% k4 MESAEBERNER, EFH
B RE Tk C, B pepc HHEHH R B 831, W R
S81P, B E BN 1, 7 BCF, REHEH pepc
HEAGARZHERBIFN 6 MRk TRETR
A, R F I, 6 Bk 881P 5 881R K AH LI BE 3%
97.09% ~99.03% , % 1 6 4~ H 1k J& X (BC:F, ) pepe
HEPCR RMMHEHRMI N3 ZFRE EN 464
(BAT Bk G46A) .776A.2480A F 2005 KB RIB
KAEZZE, FMET A 881R 5 L3k 3 A EH REXHE
F, J3%F B, B G46A/881R(CK, ) .776A/881R(CK,) FI
2480A/881R(CK; )0
1.2 PEPCase FEAME

£ Kung'™ 1 Gonzalez %™ 75 ¥ H0.25 gk
B A (E ), niE 2 # B A K (50 mmol/L Tris-
HCl pH 7.5, 1 mmol/lL MgCl,. 5 mmol/L DTT.
1 mmol/L EDTA. 5% H 1), R FE/-HFHE, 13 000 x
g ¥WERB L 10 min, B LR HTREIE A1, BB B
B1H 1 mL, & 50 mmol/L Hepes-KOH (pH 8.0).
10 mmol/L NaHCO,, 5 mmol/L. MgCl,, 0.2 mmol/L
NADH.PA X 2 mmol/L 8% M2 #5 B MM (PEP).1.5
U¥ R4 5 (MDH), b PEP B A JF fAiC At ,
105 340 nm XEFEMER, DR 5 KL 1 min, HE
PEPCase i H1o A ERAM M BHEVIKREMG T
7o AR 6(Lne6) 53IAMREFELAMN F, IR
#VEHR PEPCase & il E MMM, M E RN
w2, BARRN S %, 21 EE,
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Shuhui 881 x Kitaske  pepe SR 2000 5 F i i £ %
{ Receptor) ' Donor of gene, making a crosses in summer of 2000.
Fy 2000 95 & K 55K 881 K,
¥ BC In winter of 2000, F, plants were backerossed with the receptor parems.
K x BC,F 2000 FHRITIEE BN PCR M B5IE JEAMME ot ok KRB K 881 12 sk s R
Receptor v BC In summer of 2001 . selecting elite plants for PCR test, PEPCase activity and P, ., backcrossed with the receptor parents.
BCF, for 5 generations.
¥
BCF, 2003 FHWHL HPEBKERAR.
Y ® In winter in 2003, selecting elite plants for selfcross.
BCsF: 2004 FRILEF, HOEE PCRGM W LR HNWE, 0 T HHOF R
1 ® In summer of 2004, selecting elite plants for PCR test, PEPCase activity P, , the genetic background analysis.

INKEERx BCsFy

2005 FGRIBEIE 6 T HBIFRYG 3P FH R K 46A4.776A . 2480A fF 23

¥ In winter of 2005, selecting elite transgenetic lines backcrossed with the 3 sterile lines Gang 46A. 776A and 2480A.

G46A/881P, TT6A/881P, 2480A/881P

B1 2Hppc EENAHKSINATLLEREINMFTERNER
Fig.1  Procedure for selection of improved Shuhui 881 with pepc gene and making a cross with 3 sterile lines

1.3 XAHEiFENR

X EER(P,) W E M %XEL-CORA A
LI-6400BMEM X KA ERANE RS, MENEN L
4 10:00 ~ 11:30, M5 CO, ¥ 400 ymol‘mol_l,fﬁ
R FE(PFD)1 200 ;.Lmol'm'z's" LB E 30C,
MM E P, Xt PFD MW 4k, 2B EHBE
30°C,H ¥ PFD # BF 39 50.150.200. 400 600, 800
1 000.1 200.1 500 gmol-m *-s™', CO, ¥ B N 400
pmol-mol !, MR TTERMIECE FHE i ER
MEEAEREN P, ZERETE CO, REBE
23 400, 300. 200, 150, 100, 50, 400, 400 600 800
1 000.1 200 gmol*mol™*,PFD 1200 pmol m™>+s™",3&
it P, X CO, BRI R fi £k, R MR ALBE . CO, #ES
M co, MAAKK P, B M EIBREASSE
RET AT, MEH 5.7 %M K5 PEPCase
WEAEEMEMEE .

1.4 BHERNRASHETRSH

DNA £ BCEFA E2 i SDS B 75, Ak
o LRMRARC, B pepc EEB RSP AL
¥¥ A BLAST & it, HIEM 3| ¥ K 5'-AAG CAG
GGA AGC GAG ACG-3', R 3| ¥H 5'-GAT TGC
CGC CAG CAG TAG-3', I8 BB 311 bp, K
FREMNERE 2, PCR REAR 25 pl, &10x KAL
BWhH 2.5 pl., dNTP 2.0 pL(2.5 mol/L), 5145 2.0
pL(KX % 1 mol/L), DNA ##% 2.0 uL( K% 50 ng),
Tag B4 8 (5 U/pl) 0.2 pL, ddH,0 16.3 uL. PCR
RN A Step 1(FEEHE), 94°C, 240 s; Step 2(%F
), 94°C, 30 s; Step 3(iBk), 55C, 30 s; Step 4
(), 72°C, 30 s; BEE _FHEMESL #3518
3 2CHE 10 min(BEHR), &Y H 3R
PHEE e 3k 4> B0 EB ¥ €)5 , Z£ BIO-RAD Quantity
One BB RAR R4 L 0%,

Maize C,-PEPC gene

RB |

I LB

ATG TAG
= o e Y et
Marke

er

B2 RATKBELNIEK ppc SERBRARIFCHN
Fig.2  Structure of intact maize pepc gene and the selective antibiotic resistance gene used for rice transformation
Marker R E kK C, B pepc RRRFII YW M H B
Marker was the fragment by amplifying the maize pepc gene-specific primer.

A 530 %t SSR B #y %t #3445 H A Kitaake M
SSIR BN KBERA LAFTETHSW, HIE

Vi FESRIMR[22], SR ERH 103 % SSR 5]
VERALZSHE BERIMNKBER4A(ER D). K+bE
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BoYRERLNERUAREL, S D REAKEE
R ERD, FIAST HH 103 X3 £ 5 SSR 314
6BREE T K C, B popc BH GHREHRETH
881P M 8] 3E 4 881R H T A F F M. LA

EfZBaHEMUEE. HURE FETELHN:
F=2M_ (M, + M) M, FIM, REA NS5
HEMDNA FEBEH . M, ABAM M RERAREAEHN
DNA B %

F 1 Btk 881 NI T K pepc BE K Kitanke B SSR £ERFICERBE LIS

Table 1 The difference SSR of Shuhui881 and transform Kitaake with maize pepc gene distributing on the chromosome of rice
Reufk % RARIE E R
Chromosome Difference SSR No. of differential SSR
1 RM24,RM128,RM200, RM220, RM246 , RM283 , RM302, RM306,, RM315 o 9
2 RM6,RM71, RM145, RMI154, RM166, RM213, RM240, RM262, RM263,, RM266, RM318, RM324, RM406, 5
RM424, RM425
3 RM16,RM85, RM135,RMi143, RM168. RM218, RM251 , RM282, RM411, RM426 10
4 RM127,RM142 ,RM252 ,RM255, RM303 , RM307 , RM317 , RM335 , RM348 9
5 RM13,RM39,RM153, RM159, RM267 , RM289, RM405,, RM413 , RM430 9
6 RM3,RM30,RM162, RM204, RM217 , RM340, RM412 7
7 RMI10,RM11 ,RM214,RM234, RM248, RM295 , RM336 , RM346, RM420, RM427 10
8 RM38,RM44 , RM72 ,RM80,RM152, RM310, RM331, RM337, RM408 9
9 RM107, RM108, RM201, RM205 , RM219, RM242 , RM257 , RM278 ,RM296 , RM328 10
10 RM147,RM171,RM216, RM228, RM271 , RM304 6
11 RM21,RM144 , RM167 ,RM206, RM224 , RM229, RM286 7
12 RM4, RM247 2

1.5 REUREERABIWLE

KA 3xT ATBENFIZRZ BT, BT A 6 2005
F£A4[ 15 ABEMTIIIRLEREKBRRF .=
H-RAEEIF pepe 257514 PCR KB M9 FRHE B
RIKH, BIEKHAINES, AETE02 m, &
BEo.16 m, ¥EBREIKH, BANSHKBRDITREH
BAES B EEGH BK AHEBR BN 5%
R THEMAKRTE, MHERERITFZ55
BRESAHE, FAHEL BT EHE (Daa
Processing System, DPS)3# L i#47,

2 HBRE5HW

2.1 HNERARASHEERHF

PEXERAHHEE R, FAERRAEX C,
B pepc ERRERSIYHAITYT ., EBEE pepc %
B3RS AR GE T3 o 47 B0 — B89 311 bp B (MW
B3, U1~158%ERR), 5 9RENEXRERS
R HER B, MHEEAOMBRAEYHLE, &9
F pepe ERBRSI WS EH EX C, B pepec ¥
B it 7K R A o o 17 00 B S 52

M1 234 56 7 8 9101 121314151617 18 19 M

3
-

$s A = RN - .

M3 ZEEKCH ppc EERLBIGPCRBR
Fig.3 PCR analysis of hybrid rice with maize C,-type pepc gene
1~ ISAFHEERC Y pepe BARKZWAEH, P 1~ 5WKIHH G46A/881P; 6 ~ 10 3K K 776A/881P;
11-15 ¥l % 2480A/881P; 16.17 F1 18 3k il 37 CK1.CK2 #1 CK3; 19 3l %5 £ K DNA; M %7 100 bp DNA maker,
Lanes 1-15: hybrid rice with maize Cy-type pepc gene; Lanes 1-5: G46A/881P; Lanes 6-10: 776A/881P; Lanes 11-15: 2480A/881P;
Lanes 16-18: CK1, CK2, CK3; Lane 19: Maize DNA; M: 100 bp DNA maker.

#2 BRMRE 6 £k 831P 53 A A 88IR W
R ESER HUBRE FEE7.09% ~99.03%2

B REERANBERENY, RAETRIHE
FaMAEXKC B ppc ZEFRSI YW HERER



- RPN ] FEME B EXK ppe BRARE R MASHE RHEELTHOEAHEAERERTR 1783

VRS ARSI B R FE AR R A B, s R B F ARIE KR,
£2 6THRAKSI LHNEAETIINER
Table 2 The result of genetic background analysis of 6 plants of improved Shuhui 881 with maize pepc gene
. = ERMSERAHE L i
Y P %R iic JERAL EROE L F value
Plant No. of differential loci Differential SSR isirtbution of difierential foct (%)
o Moo dllermaion _on chromosomes

Line 1 2 RM307. RM413 4.5 98.06

Line 2 3 RM71, RM307, RM413 2.4,5 97.09

Line 3 3 RM71, RM307, RM413 2,45 97.09

Line 4 2 RM71, RM307 2,4 98.06

Line 5 3 RM220, RM283, RM307 1.4 97.09

Line 6 ! RM307 4 99.03

2.2 BF pepc EEEZELERBRHATBAL G LB

FIPEALUEL,3NEF pepc ZE F, Ga6A/
881P.776A/881P 1 2480A/881P I X W B F R X #
REEH TR, 2HNESAWMBRERT 30.6%.

54.3%%M59.7%, K ELBHAMBRRT 29.8% .
31.2% M 36.9%, Ll P RAMEFKTHT A pepc B
EEM“BX", hBEAEBAMANH P3N EEH
pepc BEEHM F, BN BEBT 11.7% ~ 12.4%,

#3 ¥ pepc BE F, BHRK A EE

Table 3  The Photosynthetic indexes of 3 F, with pepc gene and respective controls
et F Co, A A
PEPase 7% 1 Fo A 5
3 Co,

- PA pamrgn  EHEX il RiE MR mraEe

aterial 1 PEP- - -
M (pmol PEP- AQY (pmol-m?+s7)  {umol €O, CE (umolmol™)) (ol €0 -

mg~' Chl-h™") -2, -1 -2, -1
m~?-s71) m*s7t)
GA46A/881P  1134.42:73.76" " 0.052:0.008"*  36.70£2.37" " 28.0£1.29"" 0.094+0.005" " 40.68x2.34"° 27.422.25"
G46A/8381R 197.63 £ 19.85 0.040 = 0.004 28.27x1.87 24.9:0.93 0.070+ 0.008 58.62+4.37 24.0x0.77
776A/881P  1210.17 £ 87.46° " 0.071:0.005"° 30.06+1.82° " 28.6+1.01" " 0.104+0.008" *  41.51+2.27°" 30.5+1.39"
776A/881R 185.01 £ 23.07 0.046 + 0.003 22.92+1.73 24.7+0.82 0.075+0.004 62.22+4.75 26.5+1.04
2480A/881P  865.39x79.38°° 0.075:x0.004" " 26.19:2.37"" 29.5x1.47" 0.110+0.006" * 45.05+4.28°° 29.1x2.11°
2480A/881R  197.99+29.34 0.047 + 0.004 19.13+1.32 26.4+0.22 0.078 £ 0.010 58.83+3.56 25.5x1.12

W RBSHBEKTE; " 5P 1% BFKKF, FM. Noe: " significant at 5% level; ™ * significant at 1% level. The same below.

TR B AR B, G46A/881P 776 A/881P 1
2480A/881P A3 B LL & B X IR W T 34.3%.38.7%
#140.0% ,CO, #h &2 SAN PR T 30.7%.33.3%
23.5% , B HEF AN pepc 2 E B B xR B
co, AN, HTWE CO, BMAKH P,,3
TEH ppc EHMNF, B EERET 14.1% ~
15.1% ULSERMOBEFERTHBETFTEHE pepe
EAF, M PEPCase BHREW THH(E3), H4
RU, PEPCase IEH 5 P, RBEMHK(0.6081"" ),
BZ,BAN pepc BERM AT B/AESHENAER
BTEEMER, B T KBRS HEEER,

2.3 RE pepc ERFLWREHANMHR TR TR

RABRTRZUERVOERER  EHEHE
AL, Linel~6 53 MKERMF, 5&AXEKNE
BAK REAMHAEHAT RAmLHE. 64 881P
BARE GI6A IRAAERBK LEERREERT
R EBEMARIMAEFRNFEEEMRNERER

1800
1600 r=0.6081** A
1400
= 100
£z
]
£ = 1000
,j o 800
i
a = 600
H
400
200}
00 5 40
Py{pmol CO,- m-2-51)
A3F, DOCKs
B4 &% ppc BE F, BR 3 W PEPCase FiE
ke ERNEXE
Fig.4 The correlation between PEPCase activities and net

photosynthetic rate{ P, )for 3 F, with pepc gene and their controls

Ko ERKREZR L, X T B S ,2480A/881P
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FHAMEF LA 5B, G46A/881P R Z , T T76A
L5 881P Tl & A T BEAR WAL
& G46A/Line | Fl G46A/Line 6 I, F, TEFE R % b 48
FMBEEEMRALTHE 6 1 88IPHKES
2480AFREL F, A FERMMAE. AATERE
BE,AE776A 56 1 S8IPHRFEARHIEM
RHAR, THREEI -IMEERT. BEXRE
BAMTE .6 T SSIPHRARNEATH/HMKEH
Bo 61 88IPH RS G46A 1 2480A FTECAH A T H

¥ M BERE

HERRPREFIHNEHT 4.92% ~ 14.44%
11.84% ~ 16.72% , £ M EBHR 8 & K+ ,776A/881P
FHEINTF, WTHEZFREEL.00% ~14.2%.

RGBT REN b, G46A/881P T H F,
MBERTHE RBEERL 2.31% ~ 65.95%;
2480A/88IPH SO F, REEZER TR EMEEL
26.03% ~ 53.85%; B8R 776A/881P LA 2 F, B
FaiBR, {2 H 7 776A/Line 6 LI A B B P R B
B#.

R4 BFH pepc BAFTVEANMMREHREDN

Table 4 Performances on 7 agronomic traits of the hybrid rice with pepc gene and their controls

P Bk e FHE wHE

Ve Mooy Pedolegh QIR i, Sl 00gunign Yo
CA46A/Line | 119.0022.02 26.57x0.17°° 8.22£0.69"° 242.35+13.29"° 0.7779:0.0381 28.9220.85°° 44.9744.38""
G46A/Line2  115.33£0.34" 25.6020.11°  7.45£0.67  229.66+11.32 0.7924£0.0396 28.18+1.42°° 37.842.71"°"
G46A/Line3  121.11£3.65 26.07£0.21'" 8.11£0.64°° 220.85x 14.39 0.7961£0.0389  27.94£0.91°°  39.5524.34"°
G46A/Line 4 118.89:0.51 25.77+1.15°  7.78£0.22°  230.97 14.66 0.8167£0.0535 26.65+0.89°°  38.283.09"°
Gd6A/Line 5 121.78:2.27 26.06+0.93°° 9.33£0.57°° 229.95x11.16 0.7036£0.0329 27.7320.56°°  42.03x4.88" "
G46A/Line 6  122.22£2.41 26.1120.53°°  6.89£0.39 231.07:4.82°° 0.7930£0.0242 27.13£0.97°° 34.23x3.46""

GAGA/S8IR  119.55:2.04 24382006  7.0020.26 211,40 £ 7.97 0.7479£0.0391  23.92£0.51 27.1022.22
T76A/Line | 118.1126.37° 27.4420.24  7.89£1.26"  262.8613.77°  0.7268%0.0704" " 27.30£0.77° "  41.05+4.20"

T76A/Line2  118.22+3.00° 27.4921.47  8.00:0.88"  272.07:26.08 0.67520.0521° 27.12£0.86°  39.17:4.13

776AfLine 3 116.78£2.59" 27.58x1.74  8.33:1.85  201.91:18.32°° 0.7631:0.0798" * 28.660.67°  34.2633.48

TI6A/Line4  120.11x3.67 28.5521.35 8.44£0.38  283.56+19.03 0.6870+0.0157° 26.42£1.38 40.83 £ 4.40

T76A/Line S 119.78x1.50 28.09+1.33  9.44x1.50  261.72226.91°  0.623720.0248 26.56£0.77 0.12:3.53
TI6AlLine 6  123.44x1.83 27.74:0.79  10.33:1.52  271.81x14.22 0.6900£0.0789° 26.35%1.13 50.50+7.01""

TIGA/BBIR  126.56+0.20 27.3820.20  10.00£1.46  296.42:28.64 0.5885+0.0337  25.10+0.94 37.49£3.92
2480A/Line I 119.56+1.02 26.52:0.69  7.78:0.84°° 222.36+21.79°° 0.816620.0225 26.32£0.64"* 37.503.55" "
2480A/Line 2 115.33+2.40 26.17:0.60 8.00+1.08"" 225.00+24.35" 0.7596 £0.0173  27.3720.17""  36.30+3.06" "
2480A/Line3  115.89+3.34 26.5420.48  §33:£0.34"° 226.09:10.43"" 0.7785x0.0314 26.0120.49"" 38.572.95 "
2480A/Line 4 116.67+3.28 26.52+1.05  6.89:0.34°  261.30%15.80 0.7846£0.0840 27.14=1.11°" 34.5524.67""
2480A/Line 5 116.67£3.18 26.1820.99  7.22£0.19"° 21.67:16.14"" 0.7635:0.0115 26.46£0.14"° 31.6023.71"
2480A/Line 6  113.56+3.18° 26.46:0.23  8.11£1.07"° 217.73:7.91°" 0.8141:0.0426 26.0420.23"° 37.6822.66" "

2480A/881R  121.45+1.95 27.83:0.98  5.00£0.67  273.33:18.53 0.7936+0.0722  23.26+1.25 25.07£2.10

2.4 —BEREN(GCA)URFHEAN(SCAIH
xR S 4T

ERER GCA BN (R5),776A HRHA
BRIFRTHESLRAMTRE 2 MR EM cCA B
FBH2ARERE, HAHERN ccA BEBER
B R ZE R B S RO R s bk 7 B 3 MR
HEPREER,

XFF 6 4 881P LA K 881R, B CCA AR
MR E R A S ANEE. EHRR K REEE.
BRE SLEMTRENERS, RABRTHI )
& 881R.Line 4 ,Line 5.881R.Line 3 1 Line 2, Line 1
BHREEN GCA B, KR Line 6,45 Line 1

EFAK, B, FARKUR 881P B &, T LA
MBEIR B4 B o 2 5 Y Line 1 #1 Line 6, fE 2 45 i3
—SHERHNANSE,

NESFTUERH, A—A4FRERZE
BAFEF, MA—tERZEH SCA RAERHE.
F5h,F, 89 SCA MR 5 F A M) GCA B H K —E X
REo EAB$KT 3 % ,2480A ) Line 3 #9 GCA %5
%, 18 2480A/Line 3 #) SCA B F I H 5 ;776A
B9 GCA BRI R, {BFR T 776A/Line 6 1 776A/881R
M AL F, B SCA BB RRBRE, AFTUE
H,5CA M BERMF, ERNEEFF—FFH -1
CCA BB #, BEARIMPIETLEL, RAN
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Table 5 The relative value of general combining ability and specific combining ability of 7 agronomic traits
sca

" Linel  Line2  Line3  Lined Line 5 Line6  88IR oea
i G46A _0.4528 - 1.3544 2.1279 02671 1.4447 1.5389 J3.mm 0.5461
Plant height 776A - 1.8140 0.4568  -2.1229 0.1469  -0.8489 1.9501 2.2320 1.1597
2480A 2.2668 0.8976  -0.0049 0.1201 - 0.5957 - 3.4891 0.8052 - 1.7059

Gea -0.1332 -2.3116  -0.9415 -0.4141 0.3017 0.5827 2.9160
T mk Ga6A 2.4371 0.3743  0.9857 Z0.9566 0.7736 09774  -4.5915 - 3.4477
Panicle length 776A ~1.6517 0.1283 - 0.695) 2.1163 1.0391 -0.2418 - 0.6951 3.8726
2480A -0.7854 -0.5026 - 0.2905 -1.1597  -1.8127 -0.7355 5.2866  -0.4248

GCA 0.4753 - 1.1051 0.0553 0.8621 0.2175 0.2008 -0.7058
AR G46A 5.7394 ~2.0826 0.6447 3.4274 10.7925 - 16.8681 -1.6534  -2.499
Tillers/plant 776A ~12.0958 -8.8286 -10.2130 -1.9065  -1.4358 12.3944 22.0853 11.1406
2480A 6.3564 10.9111 9.5683 -1.520  -9.3566 4.4736 -20.4319  -8.6407

GcA -0.7792 -2.6343 2.9033 - 4.0326 7.9564 5.2153 - 8.6288
MR G46A 5.911 0.8070  7.8778 - 5.4019 2.7669 222718 _14.1987 - 5.9934
Grains/panicle 7764 -0.5875 3.3252 - 14.8964 1.3111 0.8975 4.0603 5.8838 8.9702
2480A -5.333 -4.1321 7.0186 4.0848 - 3.6645 -6.2882 8.3149  -2.9768

Gca -0.0219 -0.1364  -10.8391 6.6098 - 1.9768 -0.9773 7.3417
PET S G46A -3.2090 2.9275 - 1.5020 3.4614 - 2.8715 -0.1102 1.3038 3.7621
Seed setting rate 7764 2.8277 0.1185 6.9480 -1.0338  -0.6889 -1.0190 ~7.1525  -9.1085
(%) 2480A 0.3813 -3.0461  -5.4460 -2.4275 3.5603 1.1292 5.8487 5.3464

Gca 3.5480 -0.6481 4.2766 2.0745  -6.7326 2.4655 - 4.9840
FHE G46A 3.3388 0.4085  —0.4323 ~2.2429 1.1078 0.4043 -2.5842 1.9266
1000-grain 7764 ~1.1494 - 1.9819 3.8704 -1.5490  -1.6822  -0.926 3.4167 0.3461
weight (g) 2480A -2.18%4 1.573¢  -3.4381 3.7919 0.5744 0.5203 ~0.835  -2.2727

GCA 3.0599 3.2431 3.1598 0.1629 0.8331 -0.7112 -9.7476
bR G46A 9.6957 -0.2485 5.1431 0.6358 10.5365 - 17.9146 - 7.8480 0.4180
Yield 776A ~8.1477 -4.0738 - 16.3285 0.0332  -1.9301 18.0090 12.4379 7.8077
(g/plant) 2480A - 1.5480 4.3223 11.1854 -0.6690 - 8.6064 -0.0945 -4.5899  -8.2257

Gca 9.6303 0.5719  -0.250%4 0.8796 0.9604 8.6427 - 20.4255

3 it Z.C, YA EROXEHAETEHN Kanz f#

EOMFEEFHEBRBERICEER, 20 42
60 FL, IR THAR SN KEEM" BT B
e R, TR B T B B OEE AL RER A
2 HKBEEEYHTRAIERR ;T 20 L 70 F
REBERBER F R REF A, MAT K
HEEH EBREBURRAAGRA G- EAE
#H—SRF TREYEFREHE K UKER
HEELSEANYE. DT PREAN KL
ARNHELIBEB FHHUAN-FHRE
B2 WERARREGERFRI C, RBHRE
EHGACHY. URBENN C RERXFT@E
HiEM=R, EHREHTIRS.C, HYERTSH
Jt& TEFF M IS AR HY Kranz iR HIZ5H . 1B VT LA #A B9

HGH, TREHE C BRNMALY B ER
Kranz f# I S5 B9 K £ Y Hydrilla verticilate
Egeria densa F RHAH C, X & EHBRHEFY, BR
il C, AMERD ¢ HUNKBERK G
YA ERMEITH,

Ku SHARFEA S RARDIBEERES
B C, AR XBMER popc 7 AKRE, HER
MERERA C FUEXRNRARS COo, WA
MEZXE, ARBEHHRSREELT BRE
B ppc EEABARRARFE, MAEHWIL
FARSTEEHFMB, XF ppc EEKBERY
HREEBLATRERRTAEH popc ZRMRK
BREGERPI™, ARBBERBRTERHX
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HEMHETLE pepc BRFEEN ¢, MRS
e HEBNEH, EHHEEERD pepc EHE
I SEH T B #2558, G46A/881P . 776A/881P  2480A/
881P () PEPCase {& AHiIM T X RO MMIES T 5.74
% .6.54 f5H0 4.73 £%, K I & 16 bt 08 -F 48 12 3t
B, BN RAEECH BN M AR &
THEERZHERNEARL, &7 ppc EHK F,
5xBAREFRBENEN, £R 0 R BB K
~BE,

BTN E Z A7 T LS FT 2 6 R Ml
RIS R A3 R 34K, 8 5E BLAST #tit pepc H B
SHREREIYHAT MAS, HFHE S HRIRZHRS
HEABERR, ATRAT —ETZHKMN MASTH
HERR.FHAANA SR BE Y RMUTE
97.09% ~99.03% K 8BIP R RS A E A H, BF
B EBES" B B F M Kitaake 5 FFRY
AERBEEFHERTHRTF, EAELHEEXW
HAEETNE, FRIxTHAEEWI £ HFT
FEEAGNSN. LT H 6CA RIB U MR Line 1
1 Line 6;7E SCA %8 &, G46A/Line 1.G46A/Line
5.776A/Line 6 1 2480A/Line 3 MO R R IF; IR
776A/Line 6 RIBBRAEFBBANTERE N F, P RAE
#F ,Line 6 B GCA M SCA hEHHE , EH— %K
MES, UEHRBERMRIMNFTHLRAFTE
BHESEL  ESRMITES, N#— 5t cca
MSCA BKWBAFTER, B MASEFHFTEXK
pepc HRBKERRBMAT B,

4 e

FLRUEHHEERIIFTRDAR, ZAR
REGEARGEEEERXTEHTE . C Y C,
BREXBMERE popc FA C HYKE,C BREX
BEEE pepc EXBH A THRELEATHC
A EAMEAT, BB R T8 3= & 5 RS S
AP C, MYH KA C, HHEHTTHE, BrRE
EAMMBRER AN AR ERENEY ELLTF
RICHBIEFE TN ppc HERXB/ELKE
FREA T EAR BB R B S B R SE.
FRBEEX TSRS R R ER E R RS
FAEAXIBHRBF T OLH B irREH
BHEE,
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