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Effects of different soil types on the panicle traits and yield components of northern Japon-
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Abstract; Taking the northern Japonica rice varieties Dongdao 4 and Changbai 9 as test materi-
als, this paper studied the characteristics of their panicle traits and yield components on paddy
soil (pH=7.25, ESP=7.60) and soda saline-sodic soil (pH=9.11, ESP=32.80). As com-
pared with those on the paddy soil, most panicle traits of the rice varieties on the soda saline-sod-
ic soil changed significantly, with a significant decrease in the branch number, branch length,
and grain number. The grain yield components on the soda saline-sodic soil also had great
change, among which, the grain number decreased significantly, with a decrement of 30. 0%
and 30.5% for the Dongdao 4 and Changbai 9, respectively. The correlation analysis of the grain
yield per plant and the panicle traits showed that the spikelet per panicle had more contribution to
the grain yield than the seed setting rate and 1000-grain weight. The decrease of the amount of
primary branches could reduce the total grains of the primary branches per panicle, while the to-
tal grains of the secondary branches per panicle could be affected by both the amount of seconda-
ry branches and the grains per branch. On the soda saline-sodic soil, the secondary branch
grains could be more sensitive to the changes of the environment, as compared with the primary
branch grains.
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Table 2 Changes of panicle traits under different soil types
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Table 1 Soil chemical properties in the experiment

+-15¢ pH EC CEC  zc#figh  ESP
B (+KEH= (dS- (cmol - BT (%)
1:5) m!) ke™')  (cmol - kg™')
PO 7.25 0.31 37.41 2.85 7.60
St 9.11 0.48 27.66 9.08 32.80
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L E R R I B A
1.3 Zdlab
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2.1 A[E| AR R R AR 1k
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mn +1% SN (EYE B k) ALK B Flig 5% T s T2 L % P ¥ Az
E3i] (cm) (™ (™ (%) (g) (A - em™) (g)
g g
iE4 popiiE 21.61+0.32 a 131.46+4.91 a 8.54+1.23 a 94.2320.73 be 26.62+0.11a  6.40+1.03 a  3.4620.11 a
ARG 4 it 18.57+0.33 b  93.87%2.52 ¢ 4.10+0.53 b 95.67+0.41 a 25.1920.11 b 5.25+0.44 b  2.43%0.11 b
KH9 popiiclast 16.43+0.30 ¢ 105.60+4.45 b 7.35+0.72 a 93.68+0.47 ¢ 23.46+0.05 ¢ 6.72+0.30 a  2.4820.05 b
KH9 gt 15.59+0.25 d  74.75+2.45d  3.75+0.41 b 95.43+0.44ab 23.89+0.13 ¢ 4.992+0.42b  1.56+0.13 ¢
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Table 3 Changes of primary branch traits under different soil types

Al T R R R LR SRR RBRE AR B A 1 YA 1 RASAE 1 KA
e %k GIIESS TRIEL AR JRIEL £ S TR L
(™) (cm) (™) (™) (™) (%) (g) (4 - em™)
RFdE 4 XTHE+ 10.88+0.29 a 88.86+3.02 a 58.33+1.70 a 1.630.20ab 5.35+0.03b 97.3120.35 ab 28.05+0.87 a 0.68%0.01 ¢
AKFE4 #Hhegt 10.17£0.21 b 66.81+1.80 b 55.73+1.19 a 1.17+0.23 b 5.48+0.03a 97.90+0.41 a 26.49+0.35ab 0.86+0.01 b
K9 ¥+ 7.81+0.25 ¢ 53.13+£2.07 ¢ 42.07+1.51 b 1.97+0.21 a 5.35+0.06 b 95.27+0.47 ¢ 24.60+0.34 b 0.85+0.01 b
19 Hoit 6.36+0.17 d 36.49+1.23 d 35.08+1.02 ¢ 1.31+0.18 b 5.52+0.05 a 96.58+0.22 b 25.20+0.74 b 1.01+0.01 a
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Table 4 Changes of secondary branch traits under different soil types
v A 135 B2 B2 W A2 AL 2 R A AT 2 KA S 2 R PRV LS
FA R Y USSS T SRR FEREARL B SRR RS ThiE L%
(™) (cm) (™) (™ (™) (%) (g) (4 em™)
G4 X+ 23.86+1.15a 44.77+2.44a 66.53+3.60 a 6.68+1.19a 2.77+0.05a 91.44+1.36 a 25.28+1.15a 1.64+0.01 ¢
G4 EhARt 12.87+0.64 ¢ 20.22+1.20 ¢ 32.80+1.96 ¢ 2.73+0.40 ¢ 2.50+0.10 b 91.53+0.87 a 23.05+0.88 ab 1.76+0.06 b
INERY XFHEE 18.89+1.05 b 30.75+1.80 b 53.53+3.21 b 4.73+0.59 b  2.72+0.05 a 92.28+0.79 a 22.51x0.31 b 1.83%0.02 a
KH9 ikt 11.42+0.61 ¢ 16.36+0.88 ¢ 29.22+1.66 ¢ 2.06+0.28 ¢ 2.55+0.03 b 93.92+0.81 a 22.45+0.18 b 1.90+0.02 a
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Table 5 Changes of cob traits under different soil types
st T4 Fhhk FRIEEIORE AR FhhEE IR F TR F RN R
B (cm) (™ (™) (%) (g) (4 em™)
ARAH 4 PO 5.09+0.16 b 6.60+0.27 b 0.23+0.07 b 96.85+1.13a  26.97+0.96 a 1.33+0.02 b
IRFd 4 Nt 4.36x0.12 ¢ 5.33+0.19 ¢ 0.20+0.08 b 96.46x1.21ab 25.76+0.53 a 1.25+0.03 b
INERY popiicast 5.75+0.10 a 10.14+0.35 a 0.65+0.14 a 93.88+1.41 b 23.65+0. 14 ab 1.87+0.04 a
K19 Ehmg+ 5.56+0.08 a 10.44+0.24 a 0.39+0.10 b 96.60+0.98 ab  21.74x1.14 b 1.95+0.03 a
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Table 6 Changes of grain yield components under different soil types

s s A 2k [EVACES TS 4 RS TR JORLH
it () (™) (1) (%) () (g)

AR 4 oL 4.52£0.10 ¢ 140.00+4.78 a  676.17+57.55 a  94.23x0.73 bc  26.62+1.03a  16.67+2.14 a

A 4 it 4.70£0.09 ¢ 97.97+2.39 ¢ 496.42x17.29 b  95.670.49 a  25.19x0.44 b  11.95%0.71 b

KH9 X IR L 6.11x0.13 a  112.9524.43 b 694.75+23.61 a  93.68+0.47 ¢ 23.46x0.30 ¢ 15.24x0.44 a

KA ol L 5.15:0.11 b 78.50+2.11 d  369.50+24.37 ¢ 95.43x0.44ab  23.89:0.42 ¢ 8.37+1. 16¢
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Table 7 Correlation coefficients between grain yield per plant and panicle traits

YL S I/ S BV

L YRR 1 UORERE 1 B 1 B 2

2Yck 2 YR 2 YORBE 2 KRR 2 KA
HIE W

AFE4 XL 0.940% % 0.982°* 0.949** 0.767"* -0.641"
RRE4 it 0.653*  0.880%* 0.636* 0.330 0.469
KrH9 X+ 0,798 0.848* % 0.784** 0.162 -0.184
K9 #Rt 0.963** 0.971** 0.965** 0.703* 0.387
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-0.012 0.903** 0.868** 0.889"*  0.035
-0.368 0.983** 0.979** 0.980"* 0.116  0.291  0.120

-0.553  -0.115 -0.556

-0.132 0.241

* P<0.05, * * P<0.01,

BB S Rh 25 5 AR D B R
FACE 25 T R HLT R 0R B A P 2 e %o R A 2
U TG D 2 S BB SR I TORLE AR A i
Fp 22 5, A Ob EE I 25 08/ FLYS/D R A i 25 5
T X} A B G Pl 22 5 . PR R ARG ELOR R, < AR
T 47" SKRE AR LG 20 F T Eh o 4 3 7= i i
RERE R AR S5 IR M 1 2 N R by
AR 8. 8% , FEAIER /D 30. 0% , B/ B AL
B D 26. 6% , FELE TR 1.5% , TR E g >
5.4% 7RI /D 28.3% 5 “ K 97 FE S AT EN AR L
HERAET, B R RO AR 15. 7% |, B EO8 D
30. 5% , 7R BALFOH D 46. 8% , FEAE LR L
1.9% , TR 4N 5. 4% , /R F I8/ 45. 1%
2.3 AR R KRR i SRR R
IR B 7= 1 5 R AR PR A O o BT R B (R
7)) FEARLECH X TRLE 45903 B R B K R
PRI AR OC R B K 2 DR BT /3 %™ 6 1 5T
BT S KRS £ T SR AR, W R Y
MR- i 1,2 IR AR S B SR A
WEEIEADE, 5 1,2 AT R | 45 503 e 5 kL%
FEASC R BN, PIALER X« ARG 47 Hbk =
R TTER 390 1 BRI “ K 197 #5522
RS, SRS K A 97 IAF7E 4518 — 5 (e
4 2000b,2007a) .

3 4 it

BRI SIOR RO 7 A R (H T
FIBRR T, 2008 ), HREDRL HH 114 % B PR BURL L

RS 92 A8 Je Tk E A W] A Y &5 2R (R S0 A,
2007) . FAR IS AR RAE OC o By R B AR
B A S TR E X 7 B B DTRRCR TR, A5
W, SRR AR L, ZE R T SR SR, 7 e R
B8 1 D R, SR AR R R e AR A
AR E G Tk s AL B o e e AR s
B0 E I SRR A 25 57

TR 1) B A5 i 2 Ay R A 1 TR
1 URASHE b7 A 2 YOS B 4 7 AR 43 /N
BANE R B 3 A F Z i B (Senanayake et al.
1994 ; Yamagishi et al. , 2003 ;Rao et al. , 2008) , &
TET AL B 7 18 iRy 82 (R A AR,
2005) . AMFGEH, 5K ARG X5 BR PR AR AE O AT ER
BT 1 YRR SIORIER 2 YRR SO £y, 32 i
HLEE) Rk A HLR et A g A A KR 0/ i
FHZEA K (AR Fe 47 BRSO/ 30. 0% ,“ K 97 Ik
530.5% ). P 1 UCRAEAE R BLEC Y I £
1 PR D B 520, 2 DR AT g AL 44 74 ik
32 2 UM R S 2 YR g R AR A A5 /D 3 [ 5
Wi o PR 1 USRI 5048 2 USRI 52 A i J32
BE/IN HENE 1 YRS SR i 2 B ARE K7 45 527 P4 35 5% T
SR (FRIEHESE,2006) , AT BEJE: 2 YR ™ A= B B
X SRR B BURR 25 5 32 BB

EKAE AR L, E DR T Eh 08 35 T P S A R 2
S AR T v LT e AR S (AR 47 T T
1L5%,“KHA9"Fm T 1.9% ), PidhFh 1 B
SESLRI W E T, 2 B S R R e T
FME, S5SER IR TR AR 2 9T ER O T



JEFREL A AN]SR AU 5 A R AR PR ™ Ky B py 5

63

SN A A A e T R SRR T I KA
TR A R A sl N, ) S, 70 J (A5 A it P 4 5
R EE S AR IE 45 R S A S SR A 3 v
L5 RMP R G R — BRI 52006 ) o K FEEEH
SRR RIS 1 WA S 1Y 5C R A 1
— B IRASE

TEKRE L KT T, WA b 1 h A
BN 2 WOBHE , 1 RS 25 52588 ) T i E 3
T2 YRAEAE, 5 i N TE AE SR A 4 498 X 25 SR KT
b IS5 18— B (R IEESE,2005) , 7EKAE L
ZF T WA 1 AR SR S B RN T 2 Ik
Kol ZEIRFTER DR L3 T 1 YRR S b B0 Bk gk
PIRT 2 R, 2 IRASARL U 1 URAS AR [ AP T
2, INFTERBE A X AR 2 YA AT bR e B K
TSR 8 K RS i Pk 7R, 1 OB B sk 1 YR A
BB Z 1 LRl T REAE SR B - A1 R A R
ARV

% 3k

TR, EPEAT, WM, & 2009, e K M RE
PRI HIAS i Bl A R . T EUK AR, 23(5) .
523-528.

%, BRI, 2008. AKFEF= -5 8 BH 2 JE] A AH DG A
5%, BT, 2(5): 17-20.

T, &2, A, % 2010, KITHF b X KRS
ZEFETFAE I TR A A M T O P i i R . A A
Ze75, 29(4) : 649-656.

PIEMG, B, TEE, 2. 2004, ERHUM G XK RE E 5
AFMARAE. EBAE, 13(1) ; 43-46.

M, EEF. 2006. MABCF IR IMTE L AL REE 5
mHEZE, TRXEERSHE, 20(6); 183-191.

XEHe, 25 R IREZE. 2006. A RIS 6K A S 5
et A ARG T AR R, SR ARAR, 25(10) .
1167-1172.

M, S, AR, % 2005. KESHIE L SR AL
HIBSIAFRIE. 1EP24R, 31(4) . 451-455.

FHEH, R, % FE. 2009. FRITERGRIE T oK fEdhRL
WM EARAERE J L i R AT, Rl RGBS
LAWY, 25(2) ; 198-203, 207.

FEHFM. 2004, PRI et Bt

EEA, BBUE, BHE, 552004, FAMCT LB 1 i
RS AR R & R, b B AR S RO A, 12
(2): 166-168.

FROCHD, UL REERL, FF. 2007, IR REAORRLE 2%
FEERIRIEBESE. RO R, 40(2) « 250-257
WU, KRB, FBHAE, S 2009, Az S IR X RIEEFE
S ARHERR AR A 52 i) b 5 AP R PR SC &R I

LNV REE ) 42(5) ¢ 1540-1549.

TRIESE, BRIEAR, sKRIAK, 4. 2005. 1L 7K A5 8 AL 45 50w
Foft o) 22 5 e L S P A TR SE AR R AR, 38
(9) : 1926-1930.

WIEHE, BREZE, & 55, 4F. 2006. ARAL =44 KA R
BB G5 BERR R OC R W L E 5. PR~ i, 32
(12) . 1878-1883.

W 4w, BRIEMS, AR, 4. 2007a. ZKFET EL ARG R (FR)
i e 1o 55 4 DX I 7 e bR 0 e . ARl R
2R, 29(6) ; 596-600.

o fm, BIEM, £iEE, 45 2007b. IR ERRENE XK A
AFAF RS A E TR RN, Aol REER
FHEEAMSE, 23(3) ; 372-376.

KGR, ARAESC, BIEE, 4. 2006. R B0 %T KA U5 R
SRR, KRR, 20(1) : 116-118.
BEH, MR, AR 2000, AALLP SR T B 2 R
FHBFTEBUIR S IR, 35 Al R 22241, 22(81) : 79

-83,85.

WEE. 1986. KR ERIERIRIALWT5E. L3, (6): 300-
303.

Rao PS, Mishra B, Gupta SR, et al. 2008. Reproductive stage
tolerance to salinity and alkalinity stresses in rice geno-
types. Plant Breeding, 127 . 256-261.

Senanayake N, Naylor REL, De Datta SK, et al. 1994. Varia-
tion in development of contrasting rice cultivars. The Jour-
nal of Agricultural Science, 123 . 35-39.

Yamagishi J, Nemoto K, Mu C. 2003. Diversity of the rachis-
branching system in a panicle in japonica rice. Plant Pro-

duction Science, 6; 59-64.

TEERBN  fofer, 40,1986 45 11 74 B A5k, %
KR 0 45 A AR AP 5E . E-mail : zuojinghong @ neigae.
ac. cn

REHE FRUT




