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Effects of Erect Panicle Type Gene of Japonica Rice on Rice Quality
CHEN Shu-qiang

(1. Heilongjiang Academy of Agricultural Sciences Postdoctoral Programme , Northeast Forestry University
Postdoctoral Programme , Harbin 150086, China;2. Jiamusi Rice Research Institute , Heilongjiang
Academy of Agricultural Sciences,Jiamusi 154026 ,China)

Abstract : The near isogenic lines (NILs) with erect panicle type gene were used to study effects of the japonica
erect panicle type gene on rice quality traits. Results showed that erect panicle type gene had negative effect on mill-
ing quality and appearance quality,it made the head rice percentage decrease obviously, chalky grain percentage,
chalkiness degree increase significantly ,appearance quality worse. But erect panicle type gene had a positive effect on
cooking and eating quality. It made amylose content and gel consistence decrease to a certain extent,taste quality in-
crease significantly. Effects of erect panicle type gene on the nutritional quality were mainly manifested in reducing
significantly the content of total protein and glutelin,increasing the content of albumin,globulin and prolamin. Effects
of erect panicle type gene on RVA profile characteristics values were not big, it only made cool paste viscosity and set-
back increase. Variations of quality indexes such as head rice percentage ,amylose content,glutelin content, total pro-
tein content and cool paste viscosity was larger among different grain position within erect panicle cultivars. Variations
of quality indexes such as chalky grain percentage ,chalkiness degree,taste quality and gel consistence was larger a-
mong different grains within curved panicle cultivars. The main reason of the large difference in some rice qualitative
indexes among NILs may be higher grain density and higher ratio of secondary branch grains and total grains.
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1.1 #RE5NEE
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(LG5) Fns A 5 Fl =E 85 ( Toyo nishiki ) 2% 584
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1.1.2 {X#8%4  RVA4 PR ZE AL, K H]
Newport Scientific & YN ; FC2K SIS E AL,
H AR S RATHIVE T VP-32 SEER KK L, H
KR S LA IR 5 311A RURS K 35 W B 0 F
A, BUINIRR 25 R AL 2% ) 5 PS-500 35 20405 i XU &
WRATHTAN, H A XA 3 A PR A ]
1.2 RE@igit

IR BN A 31,3 ER , /NX Y
9.6 m*, IR HEL+ U AREE L M FCEE I )
G HKHERE . X5 I AE IR R 150 keg/hm® | B iR
T2 150 kg/hm® BREREF 112.5 kg/hm®, 5 H 24 H
i 3% 7 HE PR % 60 kg/hm® .6 A 1 H i/ BENRIR K 75
ke/hm*,7 H 26 HIifif# LR % 60 kg/hm’®,

FHERTRIREEN,4 H 10 HIEM,
0.2 kg/m’, 5 H 20 HAfHL, BRATHE R 13.3 em x
30 em, BEUCHAR 1, HARAR RS BRI — A
1.3 B

R I 7 45 /) DX 3 B ] — SR b A A A 800 A~
A HERARIC . BCAIRARIC A RS AR SO 4% A
AR AR 3R FEE AR ALK RS
HE Liu 55 MR (F 1) o RERE LAl — B A
FERLE TFAER — A R 25 25 8 00 5 e oK it o
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Tab.1 Parts division of rachis within a panicle for NILs

— YRR

G| i
B hitl Numbers of

— YRR 7

Classification of primary branches

Panicle type Cultivar .
primary branches B Upper H R Middle T8 Lower
H.57. Erect panicle EP-TN 13 4 5 4
ZHl Curved panicle TN 12 4 4 4

1.4 SRENE
14,1 BEOREFTAINIE SRR SRR A i 45 A
Ags— FH G A U KU | S8 5 H I rp 4B N R A
] [ 5 b7 GB/T17891-1999 1RG4 Y P T |
1.4.2 AP FRME SR AN RILHE E
FERUE(GB/T17891-1999 11 JF A5 4 ) I 72 i K 1 K
T KR CEERCR EEE RN, EEENE
PR 5 0 KN I L
1.4.3 FprigE A MNE S RPERERE
VML) A B 5T BT 3 G 1 B R ) A B 2 S G 4
VRN Luthe " i 7 2 58 B FAE R

FE AR R RORS R U] R WA A IR LY
BHEAKL 7.0 ¢ £ A, FH FW-80 Bl =5 33 T3 BE M R AL
K3 1.5 min, 3 0. 25 mm B0, B3 0 kR 5L 4
0.500 ¢ TELEH,

Tl fith 7 2 11 4 43 AR 4 O &R .
10 mmol/L Tris-HCI, pH { 7. 5 28 il 75 %8 I 51

THEHC2 h, RIE O, IR ER L, QBREH 1
mol/L NaCl, 10 mmol/L Tris-HCI, pH 18 7. 5 2% M
TEERAMF R 2 h, SRJE B0 R s, O
WEEHE 70% (Vv/V) K FY 10 mmol/L Tris-
HCl,pH H 7.5 ZE MR HL 2 h, 2R )5 &0, I RIS
W, DREM I 0.5% (m/V)SDS Fl 1% (V/V)
HiF ZBE) 10 mmol/L Tris-HCI, pH {8 7.5 ZZ vh ik
FEHL2 b, AR5 B0 B ETER

D S E & & BRE A S R MEA E &
AR %2 2R FH Bradford 3217, LA I T 28 11 0 I8
AR A I S SR R ik I EILEG  m
PARAE"
1.4.4 ZEEQWREFIE AR K 1) B
FEVEM O A AR RN B R A B [RRE 5 R K 1Y i
D R % 1R FH AT 2181 3% 120 X PS-500 £ R 43 A1 {3
T o RN R S LA - B RAE 40 ~ 100 43 (FEK) |
BEM4.0%~11.0% (T3&)  HEEWER 15.0% ~
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30.0% (SIERTEL) o 1.6 FIESH
Ferp e N\ R AN [ [E bR #EC GB/T17891-1999 BHE M % Excel 2003 1 SPSS 11. 5 Ff4t
LG ) I 2 e AR B T8 Hr .

1.4.5 FEKRIEMEERIE  TERTSA R
H RVA-4 BUPs R A T . #%2 AACC R EAY

2 HEREHN

YL AR E AR (1995-61-02) AARIE T V5 . 2.1 EEERZREFEMHREBERA LR
RVA BEFFIE(E 22 e = B B BRRBEE % Wt 2 A3 A S &R [R) Y 7 MR Y H Ay
JRCFE BE R (e B — BCRBE ) R E BT, RILES RS R EP-TN (97 i 18 35 5 125 il
(VRN - SR 2 8E0R FEAY SRR TN i R B R A AR 5 T O oK
1.5 FEEEREBEREE TEEORI 25 1 M 22 % R B, i B F- T K A

/N K AR BHE AL B A RO SEREBUE R 22 K, M R B i TRE B 40 1 251K
W5 o BRI A 5 O RRR 1 B, TR AREL S A TN (3R 2) o X A R R MR A
WO Py 10 BB SERERI MR, RSB OREE . MRS A e BRI, B2 R &R EP-TN YRR
FEREC (1,2 UCOBREBO N AR R SRRl 2 Ri B L, W A A — R R A S HORL B 22 A (H
HURLHE , JFI R ERORUE R S AUER ks BRI AR EP-TN 4B — OB & S R %
PR TRLEE EREE YRR ST RN SRR G R R OR R B T
BT ARBEE BEFOT OR B R AR A AR R TN (% 3)

x2 EEEFREFEEHROLR
Tab.2 Comparison of yield characters between near isogenic lines
VLA FR HH/m® BAERUE B/ m® EA R/ (g/m’)  XREAE  THRFU/g 7R/ (kg/hm’) S5 R

NILs Panicles TS TS Sink size K/% FS TGW Yield % HI
B R EP-TN 291.4a 137.15a 39 949a 971.38a 91.85a 22.92b 8 359.4a 0.52a
R AP TN 283.0a 113.24b 32 046b 840. 00b 93.90a 25.32a 7 620.9b 0.46b

T B S AR R /NG T3R5 FE R AITE 5% KF Bi2s 5 35 3R 3 7] NILs. 1545 R TS. BALL FS. 2R FES ; TCW. T RLIT
i HEL 2895 R B Sink size. FRATE NIRRT x FERL/m?

Note: Data followed by a different lowercase letter indicated significant difference at the 0. 05 probability level between near isogenic lines( NILs) . The
same as Tab. 3 ;NILs. Near isogenic lines;TS. Total spikelets;FS. Fertilized spikelets; TGW. 1000-grain weight; HI. Harvest index; Sink size. Single grain
weight x spikelets/m?.
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Tab.3 Comparison of panicle characters between near isogenic lines

IAF R 3N —URBRE OB RBOERL RERERL ZATEE BRI UORR/ %
NILs /em PL HU/BEPBN %0/ SBN  HU/BE PBSN /78 SBSN /& FSN (Ki/em)GD  SRBGR
FAAZR EP-IN  16.27b 11.50a 23.85a 66.35a 70. 80a 126.01a 8.44a 0.51a
LR A TN 21.03a 11.25a 17.24b 64.08a 49.16b 106. 28b 5.40b 0.43b

TE : TR T RBORE_E YRR R BRI T L, PLL B PBN. —URBUEEL; SBN. —WRBAEAL; PBSN. — RBURERIEL; SBSN. —
YRR EL FN. SZRAERL; GD. A RL# B ; SRBGR. —UCki A,

Note ; Secondary rachis branches grains rate. Secondary rachis branches grains/total grains per panicle. PL. Panicle length ; PBN. Primary branch num-
ber; SBN. Secondary branch number; PBSN. Primary branch spikelets number ; SBSN. Secondary branch spikelets number; FSN. Fertilized spikelet number;
GD. Grain density ; SRBGR. Secondary rachis branch grains.

2.2 NTRIEMRKRROEI R PR 0] A8 SR T4 i A AL S FF TN,
3% 4 B, B 7R R XK S A — 2.3  Xt5MR SR RAY SN
M, FER AL X HERE K R R R, EAEA 2 AT SEFE R R B A9 K T8 e 22 5 A K H IR K

i Z EP-TN MRS HPRSFI AR SR TN A 22 R AT B 2200, B2 AR R EP-TN (K JE LUK
AL ZZFAEIE APE R RRZREEE PO s S fp TN, 322 R BUAE B B AL R EP-
TR F K, AL R EP-IN 3R KRN TN PR 1 OB AN b i 2 AR A7 K
56.20% , B E M TS HA G FR TN 19 66.89% , H  JEHEAMR(FES) . 2 AU SF 5 & R 2 FRDR
TR R EP-TN (91,2 IREAE SRR R Lrp s 22 RO, B A 5 R EP-TN [ kR
1A VA 15 . W S 2 el 198 W/ 5 1 v Al 2 1 N 0 Y 65 - A= e B o N = S| T A
HZERZ . BRI R EP-TN FORDR SRR K FKOF U E FUR R A 22 B0k, B A R
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Tab.4 Difference of milling quality and grain weight between near isogenic lines

AL 2 BT %*ﬁ)ﬁi/g *ﬁﬂé?/% 7!%7&%“/% %1%7!6?/%
) 1000-grain Blown rice Milled rice Head rice
NILs Part of the panicle .
welght percentage percentage percentage
HEMER KA 3 24.96a 81.91h 75.96a 49.73¢
EP-TN rp 24.25h 82.38a 75.76a 58.03b
THB 24.06¢ 82.17ab 74.82h 66. 85a
S 1 24.42 82.15 75.51 58.20
ZRBAE 3B 24.19a 82.09a 74.52a 53.82ab
rhE 20. 66b 82.05a 74.45a 57.17a
THB 19.46¢ 81.20b 73.14b 51.63b
S 2 21.44 81.78 74.04 54.20
Fy 22.93b 81.97a 74.77a 56.20b
RS 2 % 9.93 0.50 1.37 10. 86
By — KA 8 26.04a 82.20a 73.42b 67.6lc
TN rhEg 25.87ab 82.10a 73.95b 69.90b
T8 25.66b 82.22a 74.99a 73.39a
FEH1 25.86 82.17 74.12 70. 30
TRAAE ki 24.28a 82.92a 74.40a 67.21a
rhEp 22.21h 82.19a 74.08a 60.79h
THB 20.59¢ 81.40a 73.75a 62.45h
S 2 22.36 82.17 74.07 63.48
S 24.11a 82.17a 74.10a 66. 89a
RS2 % 9.32 0.59 0.74 6.98

T B R AN F 0 RIZ N RHA NG F RN I A R R HILE 5% K7 10 22 55 1 2 M B J5 AN 6] (9 /N 72 B3R () — i R AS [ i 2
[I7E 5% K 225 W, R 5 ~8 [,

Note ; Data followed by a different italic lowercase letter with underline indicated significant difference at the 0. 05 probability level between near isogenic
lines( NILs) ; Data followed by a different lowercase letter indicated significant difference at the 0. 05 probability level between different parts of same culti-

vars; The same as Tab.5 - 8.
F5 WMEEERZRESMN RN ZE ]

Tab.5 Difference of appearance quality between near isogenic lines

AL 2 TR K5ELt KIEL %Eﬁféﬁ/% %EE/%
NIl Part of the Length- Length- Chalky grain Chalkiness
panicle width ratio thickness ratio percentage degree
HMRR  — AR B 1.65a 2.30ab 7.75¢ 0.67c
EP-TN LRk 1.66a 2.27b 14.58b 2.03b
T 1.67a 2.33a 21.25a 3.80a
FH1 1.66 2.30 14.53 2.17
TR AAE 3 1.64b 2.25a 37.83¢ 16.52¢
rh 1.66b 2.25a 55.00b 25.35b
T8 1.92a 2.32a 67.33a 31.72a
S5 2 1.74 2.28 53.39 24.53
- 1.70a 2.29b 33.96a 13.35a
55 28/ % 6.37 1.53 69. 63 98.91
TREMF  — KA B 1.74a 2.37a 5.92¢ 0.46¢
TN R 1.71a 2.37a 8.92h 0.78b
T 1.74a 2.40a 14.92a 3.40a
FH1 1.73 2.38 9.92 1.55
ZIRAAE B 1.70a 2.35a 17.67¢ 2.73b
HhS 1.69a 2.34a 60. 50b 34.04a
T8 1.77a 2.25b 64.00a 31.68a
S5 2 1.72 2.31 47.39 22.82
S 1.72a 2.35a 28.65b 12.18b
55 28/ % 1.75 2.20 92.05 131.95
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FE 6 T, 2 A3 A 5L R R ) B R A 2=
S, EALEAL R EP-TN [ R 8 2 5 T 25 il i
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i EP-TN (146 R (B 47 5 12 i A 5 Fp TN, O

B ARG 2R OEP-TN (Y 1 5 e by 7 1 05 08
PR T 25 M A AP TN, 282 AL &R EP-
TN 75 ErrE8ey 1.2 IRECEDRLAL b i B4 VE ¥ & &
I AR AT TS AR AL S A TN BE R,
AR 5 TN 0 5 WA {0 0 5 el Py e Ao [ A S

HLA BT WA 2 WARE B, Pzl RBORT ESL AR R EP-TN, T B Ve 8 & i
R LB & B A 3 22 S gk B T K, PUREAE [A] 2% 5 R0 IN T AL BB & EP-TN
*6 WMMNMEEEFRREDEERKERRMNESR
Tab. 6 Difference of cooking edible quality between near isogenic lines
B R EP-TN SR TN

[ Wi HEEER/ % BHE/mm BRI/ % EEEER/ % BPE/mm BIR(E/ %
Part of the panicle Amylose Gel Taste Amylose Gel Taste
content consistence quality content consistence quality
— B 3B Top 17.25b 46.5¢ 69.33a 18.56a 55.9¢ 60.28a
Primary R Middle 17.44b 55.7b 66.78b 18.48ab 66.8b 61.83a
rachis T Bottom 17.93a 65.8a 61.72¢ 18.40b 69.8a 58.39b
1 Mean 1 17.54 56.0 65.94 18.48 64.2 60. 17
ZIREAE 3B Top 17.34a 46.5b 62.00a 18.49a 56.7a 56.56a
Secondary R Middle 17.00b 47.7b 41.22b 18.32ab 44.2b 37.00b
rachis T Bottom 17.56a 52.0a 23.67¢ 17.96b 45.8b 15.00¢
3472 Mean 2 17.30 48.7 42.16 18.26 48.9 36.19
14 Mean 17.42b 52.3b 54.10a 18.37a 56.5a 48.18b
A5 ZR R % CV 1.80 14.35 33.15 1.18 18.54 38. 64

2.5 WEFMBERBNFI
2AMESEREF AR R EHSEARER,

UL 1 BT 2 AR R (R 7)),

By MEZEMEEAS R REA SR EREASE
R R EP-IN B E A B E M T ML MSEASTEZESEIRR T B EKF, BB
an AP TN ZE BN A 1,2 R b B B R EP-TN B9 8 1 & & 25 1K T 25 ol A A0
% EP-TN MM A & EHE T4 MM F TN, IN, MFEASE REASTRMBEREAS R L
*x7 WMEEERZREEFRRMNES

Tab.7 Difference of nutrition quality between near isogenic lines %
A R b HEB RER  BAEA  AE8  EER
NiLs Part of the panicle Albumin Globulin Prolamin Glutelin Protein
content content content content content
HEMAR  —E 8 0.426a 0.415¢ 0.229¢ 7.08a 6.54c
EP-TN R 0.406b 0.448a 0.263b 6.70b 7.14b
TR 0.340¢ 0.435b 0.284a 7.13a 7.67a
T 0.391 0.433 0.259 6.97 7.12
TR AR L 0.397b 0.408b 0.267b 6.57b 6.97¢
rhs 0.421a 0.397¢ 0.240c¢ 7.68a 8.11b
T 0.420a 0.424a 0.297a 7.89a 8.89a
342 0.413 0.410 0.268 7.38 7.99
SEy 0.402a 0.421a 0.264a 7.18b 7.55b
ALY 7.990 4.400 9.750 7.29 1.83
LA — B L8 0.368a 0.410b 0.197b 6.83b 8.16b
TN R 0.287h 0.406¢ 0.228a 7.16ab 8.16b
TR 0.281b 0.426a 0.227a 7.57a 8.34a
T 1 0.312 0.414 0.217 7.19 8.22
ZREAE L 0.296b 0.418a 0.224b 7.50b 8. l4c
R 0.359a 0.377b 0.246a 7.63b 9.02b
TR 0.301b 0.424a 0.257a 8.10a 10. 16a
T2 0.319 0. 406 0.242 7.74 9.11
K8 0.315b 0.410b 0.230b 7.47a 8. 66a
AR 12.07 4.39 8.97 5.81 1.07
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T 2e 5 FEAEHER 1 OB AN R EB 2 AR I
BRE SR E B P 1 KB L i EE R
I 22 T8 R 1 AR 3 2 OB R
b BT R EP-TN 5935 8 1 & S AR Rz a]
AR RO NTS AR R TN BEA & & A
A E LR S B AR R (R4S 5 RBCK T
LA R TN BRI S B R 2E AL

2.6 XTEH RVA {4 ER 2200

2 AT AEHE A AR JR] 0 (R G BE | PR B RN A
FRAEAAZEAN K, AT TR 31 B KT T8 e 28 B
THIH 22 ik B K BT AR AL &R EP-TN 1Y
Vo IR0 BRI D1 Wl 3 v T AR AL S R TN, B
SEAEAY L AR EP-TN 76 Ll 1 A A A B3 2 1k
T AREARE AN, P10 4 el ARV D 4 v 25 28
Ci0 N\ = 8 O o 51 W/ 5 2 £ v v W T A = v
AU ZR EP-TN 0 IR R 32 008 I 26t 8 Al R Ao ]
AR S RO TS R AR S R TN T U L | A
(LRI Dol (L P e ARV [ 28 S 2R 50/ N 251 i A 8
i TN( 8)

K8 WMNEEEEZREEM RVA S ERZE R

Tab.8 Difference of RVA profile characteristics between near isogenic lines

W i 286 2

IF R R IR

IR FB LAk Peak Hot paste B Cool paste TRk
NILs Part of the panicle . . . . Breakdown . . Setback
viscosity viscosity viscosity
HEMR  — K 8 2 782ab 1 497a 1 285b 3 293a 511a
EP-TN R 2 809a 1 430b 1379a 3 098b 288b
T8 2 724b 1 382¢ 1 343ab 2 847¢ 123¢
T 1 2 769 1434 1335 3078 310
ZIRASAE LB 2 687a 1 424a 1 262a 3 016a 329h
g 2 414h 1 334b 1 080b 2 831b 418a
TEB 2 203¢ 1 248¢ 955¢ 2 675¢ 472a
FHy2 2434 1335 1099 2 841 406
RS ] 2 602a 1 385a 1217a 2 960a 358a
B RZE % 9.23 6.17 13.56 7.45 40.3
LRF  — R B 2 825a 1 427a 1 399a 2 834a 9b
TN R 2 822a 1431a 1391a 2 84la 19b
TR 2 688b 1 424a 1 264b 2 820a 133a
1 2778 1427 1351 2832 54
ZIRASAE B 2 696a 1 391a 1 304a 2 783a 87b
g 2 410b 1 347b 1 063b 2 779a 369a
TR 2 216¢ 1 289¢ 927¢ 2 657b 441a
FHy2 2 440 1342 1 098 2739 299
i 2 609a 1 385a 1 225a 2 786b 176b
B ZE % 9.38 4.10 15.52 2.44 104.5
3 ik NI N N Ei Ty i) [ T R SN E VAL

SR LSRR ity o 5 25 R R g ol ) i S5 R R
FERR BT TE R 2 | AN [ = AN T] 3 BE X B i I
HIVLAD BT 78 FETWR dh J5ORIVE 7 b TS D7 T BEA T T
OIMTWTTE . RGNS 2 Bl A i ol ] ) K it AT 5
SEVE HOB— 2, 3l TA O S R TR ot ol R ot J
AR T 75l BB R, 3R R B RORE OR R
IR 21 BSCE A R B 1L T A8 1 A i AR A K R
A LR R AR R KRR 2 PR TR L ]
AR T B A RDKRE AR, IRREAE R VLR

TR A |2 S R A L RE LU B SRR RO
ZEGENIAE 2 RTINS B R o 14 249 2 P R
AN HRCRE AR iy Aol % R 2 oy o AR R L 1) 22 P X
S MR R R RO R AR, AR —
AR T Bk W48, K S AR AE
XK ity S AN UL AT ST T, (R A R R
B8 e, 2 DR 58 1 D S i, A UL i
Gk

KT 2 FRRER SRR AR S IR AR B R A Y
IR, AR 2222 F RIBF T4 H AT e e — 2 ER E
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AIORETRL i o, 8 5 B T BRI R b ZE 2B
APy IV AS 2 R R A TR O T
FIRERY it b, e ) R Y i b 222 2k R HOK A T g
B 2 o RS R, SE R AR R 42 K
R A OAECRE 2T T 2 AR ) 2% TR 54
PREZE ST A 25 RE IR i o R R A, I P R A
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