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Analysis on the panicle traits variation of recombinant inbred line
derived from the hybridization of Indica and Javanica

WU Ling, XIANG Xunchao™ , YANG Bowen, XU Liang, YAN Limei

(Laboratory of Plant Molecular Genetics and Breeding, Southwest University of Science and Technology, Mianyang 621010, China)

Abstract In order to study the genetic characteristics of panicle traits for rice high yield ideal lines in Sichuan,and to
select excellent new materials with good comprehensive agronomic characters and high grain yield, a recombinant
inbred line (RIL) was constructed, which derived from two parents hybridization of Indica CG133R and Javanica rice
22. Genetic variation of 9 panicle traits, such as effective panicle number per plant, primary branch number, panicle
length, grains per panicle, 1 000-grain weight etc were studied and their correlation were analyzed. Relationship of grain
yield per plant and other agronomic traits were analyzed by stepwise regression and path analysis. Panicle traits of
excellent lines that had high grain yield per plant ranked top eight were studied. They were divided into 2 groups
according to grain yield per plant and there were further correlation analysis among the panicle traits. Results showed
panicle traits of RIL population took place extremely extensive variation. Main contribution factors of grain yield per plant
were effective spike number > filled grain number > 1 000-grain weight by stepwise regression and path analysis.
Based on analysis of excellent lines, main indicators of panicle traits for ideal line with high grain yield in Sichuan were
initially established: effective spike number 7 — 9, primary branch number 18 — 20, panicle length 27 —30 cm. grains per
panicle >>320.filled grains per panicle =>290. grain density >>120/10 cm, seed setting rate 81% —92% and 1 000-

grain weight 20 — 27 g. The excellent lines with high grain yield ranked top four in RIL population were further analyzed
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and found that there was significant positive correlation (P<C0.001) between effective spike number and grains per

panicle. Their unfavorable linkage was broken and appeared good variation types. The excellent lines should be further

used and analyzed as new germplasm.

Keywords Oryza sativa L. ; recombinant inbred lines; panicle trait; variation; correlation analysis
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Fig. 1 Panicle type characteristics of Indica and

Jawvanica parents for constructing RIL
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Table 1  Agronomic characters of Indica and Javanica parents
Ak Trait
KRR M — R/ LTS
. i B /em H R SR B gESIR /Y TRiE /g
Rice T/ 1 & (grain/10 cm) " /g
PL GP FGP SSR GW

germplasm  EPP PBN GD YP
yillkiE 7 18 22.9 293 269 128 91. 81 20. 205 39.935
CG133R

JINER 6 19 27.3 234 213 78 91.03 28.438 30. 802
Javanica 22

A 6.5 18.5 25.1 263.5 241 103 91. 42 24,322 35. 369
Mean

L K 56 1.000  —0.262 —4.957* 1.195 1.172 2.178" 0.813 —8.957"  3,282*
! text

Toe o R 500, xx Fom 10KP L BFE, TERE.

Note: % and ** indicate significant diffrences at 5% and 1%. The same below.
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WA OC, Horb, 5 5Bk A 2R I A OC R B
(0. 555) e K- H k53 il 7 B R SR8 (0. 377) . — K
KRR 0. 359) BRI E (0. 313) BRI BFFE (0. 291)
S5923.(0. 253) MK (0. 201) 5 T A5 S REAY 5 B8 bk
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Table 3 Correlation coefficient of main panicle traits of RIL population

JERIN B —REERH R PR TR Sokikr BREBE O 455R Tki T LN o
Trait EPP PBN PL GP FGP GD SSR GW YP
e 1

EPP

— KK R —0.135 1

PBN

K —0.194" 0.416" 1

PL

R —0.381" 0.617" 0.520" 1

GP

Sk —0.408" 0.593" 0,457 0.934™ 1

FGP

P —0.295" 0.479* 0. 041 0.868" 0.826* 1

GD

shar R —0.154 0.087  —0.019 0.030 0.372" 0.083 1

SSR

T i & —0.076 —0.129  —0.101  —0.421" —0.376" —0.419" 0.036 1

GW

FARR R 0.555" 0.359 0.201°" 0.313* 0.377" 0.291* 0.253"  —0.042 1
YP
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Table 4 Path coefficient of yield per plant of 3 ear traits

(51 ¢ 38 A2 AR S8 CIRT 2 0 )

. bk 7 R YP R R

H A2 5 AR R Indirect path coefficients
Independent ‘Li s } N

variable Tota co‘rr-c ation D1rccT F)at 5 S B TR

coefficient coefficient EPP FGP GW

R 0.555 0.919 —0. 366 —0.028
EPP
SRR 0.377 0. 897 —0.375 —0.136
FGP
T B —0.042 0.363 —0.070 —0.337
GW
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TR ) 32 4E o — 0. 375, 3 kL 4 B R 7
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2.4.1 RAEEKRHKAZ

TR PR KR B EA R IR AR SR B BRT
U 8 BOPE B R 7 A R R AR T 300 Bk &R L iE
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30. 7800, F BB AF s B OB By R R b

6.83% ~52. 22 % ; B T 45 52 3 L 3 5 D /N AT L B
LA R B KA AR MR i R B . SRR .
AEMRE FLEAERER A E KR
2.4.2 WNHEAMAXBERLRERERAE L NG
72 1A 5

JE Ik A A5 i W AR RO A RUR BRI S
A a A A R R AT A A TN AR A R L 4R
T EEAE A E SR T EA R OLRER
2R {5 18I0 Fof i) E R s A L R IR AT O ol o
ST ER R R R 2 R A A 0 PR AR BRI X, g ACHF
FERFR 3B LU S50 5 X0 IR 45 58 2 M AT T A 45 L
B A R PRI AT 1Rl TCSE JE AR
FERVEE R AR S H0h - — IR B A A 18 ~ 20 A~ L
K 27.0~30. 0 cm. R 5 > 320 ki, 92k % > 290
Wi BB >120 4 /10 em 45503 81 % ~92 % Al
THRETE 20. 000~27.000 g, Xf4HA0 B R M &
W RRN AR FEEDT 7~9 /bR, K5
PR R IO RR R 349 MR SRR Ol 11 4,
B 8 AMHk & AL 1 A4S 5 BARS3Ar w77 J5L I L ] LA
T LI BB A RUCRE A 3R R RN 25 R R A HE 2R
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Table 5 Main panicle traits of different excellent line in RIL population
AR AR AR BEK/om HRE SR Cgrain/10 cm) SR/ THIE/g BT/ g
rain cm

Line EPP PBN PL GP FGP £ oD SSR GW YP

349 11 25 29.3 446 368 152 82.51 20.678 83.705
463 9 20 28.0 365 299 130 81.92 21.519 61.789
418 8 19 26.7 356 308 133 86.52 24.932 60.773
361 8 23 27.1 333 291 123 87.39 26.123 57.660
369 9 18 30.0 313 256 104 81.79 25.094 56. 950
473 7 17 28.7 405 347 141 85.68 22.713 55.196
353 8 21 28.1 339 309 121 91.15 21.935 53. 860
344 6 26 29.5 414 379 140 91.55 22.686 52.228

P EE N EERR R ey 8 AEHCER R TR, 53R 3 AR T

DERFRE T AR ERAR AR R HE A 5 ~8 AL
4 4~(344,353.369 F1 473) bk &R, HFE A %K
7.5 A4 B R E R 367, 75 A, B H T 5 Y
A REECME R R W AR 6), HE

*x6
Table 6

50 AH— 3. B2 RIL B sabk ™= abHE 4 1~4
PEHY 4 SREZ (361,349,418 H1 463) , HF- 3445 2 el
g9 A A R R RN 375 KL, Bl R 5
HA BN E R B EA R 6,

AEFEMBAERNEHRSERHHEXE

Correlation of effective panicles and grains per panicle for

excellent plant lines with different yield

7S AR FaR IR 7S A FER IR

Line EPP GP Line EPP GP
344 6 414 361 8 333
473 7 405 418 8 356
353 8 339 463 9 365
369 9 313 349 11 446
HIH 7.5 367.75 9.0 375. 00
Mean

AH 56 P —0.962" 0.972"
Correlation

2.4.3 MR FHREZ LA

RIL FE A i oAb bk R4 HE SRR A Ak
PRRLF AR EANTH AR R N AT L — 25
TR . Wbk 2R 343,443 F1 466 154 RO |-
EPE#GE 42%,340,366,373,411,464,482 F1 485

P — YRR £ L SR LA ak 15%6,352,371,398 Al
442 TR E#E SRRk 15%0,347.371.415 F1 480
FE 2R R M SRR #40k 400,347,356 F1 415 FE 52
BB SRR 3020, Ak Bk R 480 S 1 E KL
RN 172 $i/10 cm, 437,450 F1 449 By 45 5L R 5



55 10 4]

Ve NER D) N SR B R b i U NG SR T 33

ik 95%,401 F1 436 ()T =ik 33. 426 g, EITHY
BSR4 B L FE R ORT 2 Ry T Y B —
)5 % = RUR) F A .

3o
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45. 76 %0 HR N R B A RO SRRk e L ARk
ARG S5 R ERAE 10% ~15% . RIL 4K 9 38
PR A X T 2 A S I AT RUORE K BORLE TR A
BARR R R A SRR A R R .

RIL BEOR A BBk AR 7= I BR T 5 TR H WA W 1
LRMEC R AN, 5 H At IR A A7 A At A R DG
HRNIGF g - A R > SRR > — KA 50> 25
BLE > R > AR SRR > TR, Hopp
PR A ORE | S BIOR Tk o 0 B R 7 Y TR K
R A5 38 48 40 AT » R 1 4R v o I T X A R R
SERLE A B TR P R A A AT Z R A e R A
R ) 20 7 s R T SR I, TR Sk e R 7 ) Tk R
HERUNAE R . Li A5 1k KRG B 645X 93-11
P RIL AR G, X 4 Fl 00 3450 36 0 Ry
TIEREEAT LR 0T O R 24> Ze 5 K R 40 4 10 7
B HMOR AT ZAE ML WS S T R
F/INAEBOMA SRR 15 B 2R 44 S R = L 3
EEE U SR A ORS00 K R
RS R R E M, TR ATl 2 O gk R
Hoast il s WA AT I b i Bk . 3 oh L 4
SR AR S R BRI A B /N B AE R AR AT
6 1EFE
3.2 MBEHREAEMLLE

20 g A AN 21 2040, KRG = 7 B Rl A —
SE RERCRE AL b 5 hn e REOR B O B A H AR
PR Shy AR08 o %) 5 8 ) — s R iS4 B i

A 0438 XU DG R T o B s R 0 kA LR g —
AP i R N PR TR 7R R A A G MR
HRALE S T A SO BOR 5 R B A S A G . A
WFFE 6T RIL HF R B AR ™= 5 0 5 A 4 Ik R iE— 20
G3 M7 % BHAT BB EIOR 6 A 2 0 S ARG . P
B ARE 9 A, 7 35 B B R B 3k B 375 K.
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RHE 5 4 BERE ) 4 AH DG, [R] B ) 24 PR 1 AR
RLE I B R AR BERE S R AT £
LR 0 & R0 R R R R
i RORE 5 25 R 5 — A DG L 3R A A O AT g
— N 2R F R P, A SE QTL K
22 58 SE A e A0 AR B0 R[] X 38K, 3 3k 5 41, D v R e AR
S L 2 AR R ) KRR B L R . AR BIE 5 156 BH R
R FTCRE R R 8 9 RIL BEAR b s B0 7 4% 5k 114 70
SIS AT T A RO BRI 25 R B R] B AS ) 3
KR LG T A SRR DL R WA (B AR 0 — A T
FEREE N NN CANP S b & R
HEFIE Y T LRl . KR i 7 R A AR AR R 5k
AT o 45 7= DR 2R P R A 25 R L o TR B
TR ZE K v T3 E AT 0 P R R R R R R A 1 OG
A NI ML R R S sl /N = B o = N T2
B — o W45 BE AT R 1 i A7 8 e F R
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