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Dry matter accumulation, transportation and their relationships with yield of japonica
hybrid rice in northern China under different fertilization conditions. FANG Min, SHI
Wen-hua, JIANG Yi-hui, LIU Xiao-lin, LIU An-jin, WANG Xin, MIAO Wei" ( Rice Research
Institute , Shenyang Agricultural University/Key Laboratory of Northern Japonica Rice Genetics and
Breeding , Ministry of Education and Liaoning Province/Key Laboratory of Northeast Rice Biology
and Genetics and Breeding , Minisiry of Agriculiure, Shenyang 110866, China).

Abstract; To explore the reasons for the large biomass and strong stress resistance but no out-
standing yield advantage of japonica hybrid rice, 140 hybrid combinations of japonica hybrid
rice, which were cross-fertilized from 140 restorer lines and BT-type cytoplasmic male sterility
(BT-CMS) line Liao-99A, were used to examine dry matter accumulation, transportation and
their relationships with yield under two fertilization treatments: normal fertilization ( including
basic fertilizer, tillering fertilizer and spike fertilizer) and low fertilization (including basic ferti-
lizer only). The results showed that lower seed setting rate and 1000-grain weight were the most
important factors limiting the yield advantage of japonica hybrid rice. The yield of japonica hybrid
rice was more dependent on dry matter accumulation after full heading stage. Under the low ferti-
lization treatment, dry matter export percentage from stem and sheath increased and that from leaf
decreased. Reducing the export percentage of dry matter accumulation in stem and increasing that
in leaf were beneficial to decrease the yield discrepancy under different fertilizer treatments and
promote the superiority of japonica hybrid rice in tolerating low-fertility. Our results could provide

important insights in the selection of resistance breeding of japonica hybrid rice.

Key words: hybrid japonica rice; fertilization; yield; dry matter accumulation; dry matter trans-
portation.
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2030 4F KRR S 1 55 B H AT I 60% AR i
JESEART SR i e D 2 A A KT R 20% A
fiETH 75K (Peng et al.,2009; X% %5 2015) . EHN
Al KR 1) S B 22 B ZR B it FH AR AT 2 de FE LY
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RREAR IR ()75 Yok S B ] FRE 2 el & Jie , oK g
PR PR T B 1), A2 B AT B H N
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FRI PR 2, T R D AR 4 [ 4 50 R A 1
FHIRIARH 3% 4273 30% , AT AEE INAG 45 7= & 3.0
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WEIEF AL R JRE 15.00 g - m™; Bk
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11.25 g - m 2 BRI 3.75 g - m ™2 220 . JR £7.50
g - m IR 4% 3.00 g - m, LA 7.50 g - m?)
SRAE ( HAERAL . JRE 15.00 g - m™ s BRARHT 15.00
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Table 1 Different fertilization treatments

Qb IR%F TR SAEE B A
(g'm?) (g+m?) (g-m?) (g-m?)
e JEEHE 15.00 15.00 - 15.00
3] - - - -
ZPREE - - - -
IERAE JEAR 15.00 15.00 - 15.00
BEN 11.25 3.75 - -
ZRE 7.50 - 7.50 3.00
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Table 2  Yield and yield composition of hybrid japonica
rice under different fertilization treatments
PURIEET 2 e

FAEE(L e hm?) 8.72+1.76
HE(m?) 278.90+49.35

IEH AL
8.39£2.22
365.53%57.70" *

EEYEY RS 164.00+15.10 151.00+29.93 *
55 (%) 69.74+6.07 67.57+2.81
TR (g) 24.65+1.38 22.37£2.22* *
AR (L hm™?) 16.68+2.93 17.99+3.50 *
L REL 0.50+0.07 0.47+0.05* *
TS (em) 105.64+6.93 111.49+7.24
FHE(d) 80.00+2.09 81.39+1.55

BUE R TR ehisE 2z, = B+ = 530K 155 0.05 H1 0.01 KF
EEFRE, TR,

B (L - hm ™) = RS T B - SRR T
Yy

ZER T R (%) = (SR ZE 8 T -
B ZE RS T 5 ) x 100/ FF R T

L% BB =205 i W) X 100%

2 HRESH

2.1 N[t S Ak 3 5% T A% 2 A R A A PR
FEA

2.1.1 R RHM R XA TR AR A B A 1
T AR i B AR RN S R AR T4
(F2) 850 FW, IEH BN BE R -2 72 8k 8.39
t+ hm ™ R TRACALH AGF 2 7= 5 8.72 ¢ + hm >, )
FIEAFRL TH KR8 7.76 t - hm™, H
PARIAE ) 4500 077 2 304 e A o 22, Ul AN
)it I Ab B R 4 4 sc R A A - m 22 R, 7o
PR 1T, R H IR D) 45 1N 22 s BE AR 41 A 1) T 34
BRIk R 366 A, MIRAE 2544 N PS4 R E A7 T
KA 279 A AFINE S &R AR B0 22 13 K, K
WA I AR B B T RAE A s A, TR IR AMIRIE
AR PR B 45 SR N 69.74% 5 67.57% , 45 52 %

FHXS RS ; TORLER 4091 22.37 1 24.65 g, B4
90 17.99 1 16.68 t - hm ™2, 1F 3 AE J7 L AR AE 4k
P 7.28%, IEHE EARACAL A T A48 A A
255 ZECEME 75 °h 0.47 F10.50, 1E# I8 188
TRAEZAE K 6%, LA L4548 W i BH , A6 7 22 30 Bl
FEELA KBS (H TR | 2055 R BUR AR ] 2 7=
A RN EERNR, AFHEAAAIE A 458
KRG LH G bk = Z 808 T AE 108 em, B8 HUBEAS &
1~5 em, FFEBIREBKRZENTE 80 d, J& T sk
TR, AR, AR I 5 FH ) 4% 3 RE A A4
R AT F B A AR S BRrA R AT &
Fk A RERG A AR AT, B AR T BB B by A 5B
TR S BRA PG L, 45 205 A 2R 1 728 S R B0
KHZES B, HIL, AR50 BT ) 4% 528 f 2 i
FAFENEAL B 55 N T B B8 5 etk
KRB RAFHERL,

2.1.2 TYRMBEBEMR  FHEIEERSCER
Ty o A= 7 I B A [ it T Ak A% R 4
REAE £ SV SR A B A i T L e i 45 3R
B (3 3) , TR 2% 22 21 A A [ il A Ak 242 7y e A
(AT, (BN F22FF R T, R
IEF RS AP BR 22 0 T EE A w0 Ak, Hoth 441
SR Ty E BN, Ju R A 5 B i
KB T R E UK B E K, BT BRi T
YEA WA, HAb S A2 s, R R
FEFE T4 B A 8 T i 3 sl B E K, AR
(7] it S Ak 38R 25 8 IS ATy i A4 R bk T
TPt AT RN Y 50%, 2% F
BT o Tt (0 A o 25 02 P B B, B
R HT A Z SRR A & T R B e Ar R AR K 22
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Table 3 Comparison of dry matter accumulation, transportation on hybrid japonica rice in heading and maturity under dif-

ferent fertilization treatments

SO D THE (¢t hm™?)
T ES at LS bk

IEH A F- R 2.47£0.72 3.30+0.96 2.58+0.90 3.20£0.73 11.55+3.12
A 8.51+2.22 3.2620.79 2.84+0.51 3.37£0.59 17.98+3.46
B 6.04£2.08** -0.03+0.95 0.27£0.75* 0.16+0.57 6.43£3.10* *

fRAe R 2.22+0.54 2.7320.71 2.32+0.55 2.65+0.66 9.91+2.24
LA 8.48+2.04 2.93+0.69 2.30£0.50 2.99+0.65 16.70£2.89
B 6.26£1.97** 0.21+0.82 -0.0220.43 0.34+0.66 " 6.79+2.59 " *

B TP FRIR IR SRR A AL AUIE A5 SRR B T A 25 (E (Bl s fe i) 353 T 0.05 11001 /K-
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TORLE 22 IR B TR E KR AL, AR R
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SRAF T A LLLUY W T 1 AR A7 e 22 57 (HI Y
IR o A 2 S Ak B T AR K A Y
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TR ZE TR R S A B R Y T SR S
11 HE 3 26 A A A AR 2R SR A R 1+
Py I 1) S i 5 AN FIAE 3 2% 16T B bk Jocdg Hh R
FAZER/IN , RIK B2 K, b, ARl A Ak
HUZRAE T AR R T e L AR A b 22
PR R, DL 25 28 SRR 4 22 (8] 45 2L 1
Yy R REE AT AR R R 22 5%

2.3 AFIRGEACAL B 1R R A AR Z MRS T R
SER RN B

B AR R BEAC AL B X A S MR AR IR 22 S 105 2,301 ARREACAL B A& A T F B A: 7= 5 7 4 K
Wil 2 2, (RIS BRI BRSO AR AL A N AR A AFEEAC AL BASPE R, 2858

HEZEYRE R, AR S R 15% , U4 A sc R AL &
FIREECR R B E LN 2 AP R R 2 57

2.2.2 TYlthi R RrE W 7R
NEARFRACPE R A SRR A A 25 iF B BT R
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Table 4 Export percentage of the dry matte of hybrid japonica rice under different fertilization treatments

BERE T oA 7 5 7 i S A R R DG Bk B
(K 5) ARG AE T 2S8R ™ i B B
P S A T R R AR A 3 T i 3 i
WEKF, IEFIETT AT BREER L AR SR
B T B R A S IR A A, 5 A A A

Qb 2L R R TRES Tt 2R FL3VRITHES
I B -3.74+29.04 -19.23+35.63 -7.96+24.39 -62.26+42.85
e -11.89+31.74 -0.73+18.27 -15.23+25.84 ~71.85+33.42
P25 8.14 -18.50** 7.27 9.59

# x FORIBF] 0.01 BEKF, THFEITR(%)= (GRS Y ) < 100/ 57 F T W) R EE & 225 = IE WL ik 24k
RARAEAZER, T,

x5 AEERAEEZEESFERFEMEE TYREFEBEXES T
Table 5 Correlations between yield, yield components and dry matter accumulation, transportation of hybrid japonica rice
under different fertilization treatments

Lb T eI P TR PE: RS S5 (%) ThiE 7 s LT REL

EFE FHIZEE 0.57** 0.71** 0.15 0.10 -0.08 0.69* * 0.19*
FER 0.48** 0.60* * 0.16 0.01 0.01 0.62** 0.12
SRR E 0.64" " 0.77** 0.17 0.09 -0.05 0.76* * 0.23"
FHMTYE 0.60"~ 0.74** 0.17 0.07 -0.02 0.73** 0.18
RS E Ny 0.47"* 0.64*~ 0.10 -0.09 0.04 0.73** -0.08
S 0.52%* 0.74** 0.15 0.02 -0.09 0.76* * -0.01
LA 0.61"" 0.77** 0.17 0.06 -0.09 0.82* 0.06
Je 97 T 0.63* " 0.34** 0.29" " 0.27*" -0.03 0.56* * 0.52* "

fRie FEREI AT 0.40* 0.84* 0.16 -0.10 -0.25" " 0.59** -0.18
FrH 0.30" " 0.70* 0.21°* -0.01 -0.15 0.44** -0.12
FrHIEE 0.34"" 0.77*" 0.25%" -0.06 -0.25" " 0.52%" -0.15
ST E 0.18 0.43* " 0.23* 0.04 -0.14 0.66" * -0.62**
RS E Ny 0.30"* 0.70** 0.28** 0.04 -0.28** 0.74** -0.53**
& 0.37"* 0.52%* 0.35%* 0.25%* -0.24" 0.76** -0.43" "
B T 0.68" " 0.20" 0.37"" 0.26"* 0.19 0.77** 0.19
Je 7 T 0.25"* 0.59* 0.25** -0.10 -0.19 0.38** -0.15

w o A3 IFRRIAF] 0.05 F10.01 BEKY, R,
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Table 6 Correlations between agronomic traits and the difference ratio of the dry matter export percentage of hybrid japoni-

ca rice under different fertilization treatments

RE| AN TRL il A Ak 245 MR A 25

s AL DD TRAE 255 ThE  EYTE AR P FrEE
i R A -0.23"" 0.13 -0.33**  -0.60" " 0.07 -0.21* 0.73** -0.14 0.05
- R AH 22 -0.48" " 0.21" -0.44**  -0.20" 0.14 -0.52**  0.14 0.22* 0.46"~
i RAE 2 0.18 -0.27**  0.03 0.39** 043"  -0.01 0.38* " -0.20" 0.05
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