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Table 1 Developmental progress of late-season japonica rice at different sowing date and seedling age combinations

4 H W Developmental stage (Month/day)

H:F il /d Developmental duration

Rl — BT —aRE B IREE SRR

w3 o AN
Treament WA BR w0 T g Jonine el Rl T
Sowing Transplanting Jointing N . Maturity Sowing- initial initial heading- .
heading  heading S . . . period
jointing heading heading maturity
S1A1 06/25 07/10 08/13 09/04 09/08 10/31 49 22 56 53 128
S1A2 06/25 07/15 08/15 09/05 09/09 11/02 51 21 52 54 130
S1A3 06/25 07/20 08/17 09/06 09/10 11/04 53 20 48 55 132
S1A4 06/25 07/25 08/20 09/07 09/11 11/06 56 18 44 56 134
S2A1 070/2 07/17 08/19 09/09 09/13 11/08 48 21 54 56 129
S2A2 07/02 07/22 08/21 09/10 09/14 11/10 50 20 50 57 131
S2A3 07/02 07/27 08/22 09/11 09/15 11/12 51 20 45 58 133
S2A4 07/02 08/01 08/25 09/12 09/16 11/14 54 18 41 59 135
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Table 2 Agronomic and yield-related traits of late-season japonica rice at different

sowing date and seedling age combinations

. s . TR EL , P/ AW/

PR /em Lo mMR/% L GmR/Y TRE/e T e

Ak B (J7 %4 /hm?) . Filled grain . . _ (t/ hm?) (t/ hm?)
- Plant . Effective Filled grain 1 000-grain . . .

T'reatment K Effective i i number X Economic Biological

height ) tiller ratio . percentage weight ) .
panicle number per panicle yield yield
S1A1 95.4a 264b 67.2d 104.3ab 78.9b 30.1a 7.2ab 16.6ab
S1A2 94.4b 276a 72.3a 107.2a 76.4bc 28.6d 7.7a 16.5 ab
S1A3 89.6¢ 264b 69.6bc 107.3a 82.7a 29.1b 7.2ab 17.2a
S1A4 88.3d 264b 71.6ab 103.9ab 83.9a 29.1bc 6.7bc 15.3bc
S2A1 87.8d 240c¢ 64.6¢e 104.5ab 79.1b 29.2b 6.1c 14.1¢
S2A2 86.4e 264b 68.8cd 99.9b 78.3bc 28.9¢ 6.2¢c 15.4bc
S2A3 85.5¢e 264b 68.4cd 98.6b 75.6¢ 28.4de 6.1c 14.3c¢
S2A4 84.11 264b 67.4cd 102.4ab 78.8b 28.3e 6.5¢ 14.0c¢
T EAHEERLF(P)]

S 591.313 29.293 34.291 10.386 11.492 101.056 41.507 33.996

(<20.001) (<£0.0001) (<20.001) (0.002) (0.001) (<20.001) (<20.001) (<20.001)
A 102.587 20.571 16.895 0.235 5.124 73.012 1.156 3.015
(<20.001) (<20.001) (<20.001) (0.872) (0.002) (<20.001) (0.357) (0.061)
SYA 18.326 11.440 1.764 2.594 8.406 28.381 3.116 1.788
(<20.001) (<20.001) (0.194) (0.056) (<20.001) (<20.001) (0.056) (0.190)

P RPN/ NG FA5ER a=0.05 K 2R B EM, N, Note:Different small letters mean significant difference for data in the

same column at « =0.05 level. The same as follows.
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Table 3 Processing quality of late-season japonica rice DFE KB, £ 5 TR, EAE ;}% 7 A
at different sowing date and seedling age combinations % BT B MR RVA I LR %, i
wp PURE o HRREBRE 0 BE T 00 HE K R K W (L

Treatment rate rate rate FE 5 R BE L R0 I T (8 4 2 S T R 3
S1A1 84.2a 75.2a 59.3a L 20 d B B v, 0 T Ve (. | 06 {E IS TE] AR AL TR B
S1A? 83.7b 72,70 58.4a XS, FEREE T WG B 2K 06 (8 563
STA3 83.6b 69.9¢ 52.4b %ﬁ%ﬁﬁ%%ﬁ@%%ﬂﬁ%t%Lﬂmdm%
2ﬁ iﬁ ii gi 5 T 5 2 16 (8 8 W7 8 A6 30 06k 0 W 1
onn . 5.0 1000 ﬁ@ﬁﬁ%ﬂfUlMﬁMﬁWmA%ﬂ#K¥@
Gns w571 650 it KSR, FEA B S E T R 4% 6 (2 56 03
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Table 4 Appearance quality of late-season japonica rice at different sowing date and seedling age combinations

fib 3 KFEl % W PR/ % LB/ %
Treatment Grain length/width ratio Transparency Chalky grain percentage Chalkiness

S1A1 1.65b 1.0a 21.8a 6.9ab

S1A2 1.65b 1.0a 22.6a 7.4a

S1A3 1.67ab 1.0a 21.7ab 6.7ab

S1A4 1.67ab 1.0a 17.2¢ 5.3c

S2A1 1.67a 1.0a 19.5b 6.2b

S2A2 1.66ab 1.0a 14.5d 4.1d

S2A3 1.66ab 1.0a 16.4cd 4.3d

S2A4 1.65ab 1.0a 11.9e 3.2e

RS TABHAMBRRASLEN_SEBRIERK RVAESH
Table 5 RVA profile parameters of late-season japonica rice at different sowing date and seedling age combinations
W5 6 1% / ey o " e N RN o
e (mPa » &) RARFE/ RAHE/ J A/ TH WA/ =l {8/ W%{Elﬁlﬂl/ *ﬂfhﬂfi// C
Treat. Peak (mPa * s) (mPa « s) (mPa * s) (mPa * s) (mPa « s) min Pasting
viscosity Hot viscosity Final viscosity Breakdown Setback Consistency Peak time temperature

S1A1 2 575.0d 1 362.0cd 2 682.3c 1 213.0b 107.3b 1320.3d 6.1ab 72.8a
S1A2 2 804.0a 1 483.7a 2 906.3a 1 320.3a 102.3b 1422.7b 6.2a 73.1a
S1A3 2 763.7ab 1 476.0a 2 840.0b 1 287.7a 76.3bc 1 364.0c 6.2a 72.7ab
S1A4 2 753.7b 1472.0a 2 831.0b 1 281.7a 77.3bc 1 359.0¢ 6.1ab 72.6abc
S2A1 2 491.0e 1 339.0d 2 834.7b 1152.0c 343.7a 1 495.7a 6.2a 72.8ab
S2A2 2 642.0c 1 403.7b 2 689.7c 1 238.3b 47.7¢ 1 286.0e 6.1b 71.7cd
S2A3 2 618.0c 1 397.3bc 2 676.7¢ 1220.7b 58.7bc 1279.3e 6.1 ab 72.0bed
S2A4 2 492.7e 1327.3d 2 579.7d 1165.3c 87.0bc 1252.31 6.0b 71.5d
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Table 6 Correlation coefficients between rice quality parameters and air temperature in 20 days after full heading

n T8 B Milling quality

ANV &L BT Appearance quality

EE BT Cooking and eating quality

.
UREF (S SE S
Climatic  HOKE ks ofpkk l:;/(m& g RO ORAE R R MR FTE W R
€ ~na . . . o >
factor Brown  Milled Head rice '8 OEHR e om0 0 (4w EE
¢ . . width grain  Chalkness .
rice rate rice rate rate . PKV HPV FV BD SB CS PKT PT
ratio rate
HF-¥08 MT  0.061  0.889**  0.718* 0.158  0.871"*  0.893**  0.629 0.612 0.718* 0.637 0.044 0.518 0.631 0.877"*
El SIZ. A F'Er/:‘:n
$if;§?“““ 0.149  0.833" 0.644 0.258  0.849* *  0.873**  0.531 0.524 0.714* 0.532 0.164 0.581 0.676 0.857" *
M7 A B = H
H¥i’§f?“‘“ 0.071  0.884**  0.728* 0.171  0.897**  0.923**  0.597 0.583 0.742* 0.603 0.114 0.575 0.678 0.901* *
HARW AET 0070 0.887**  0.724* 0.159  0.881**  0.905**  0.620 0.604 0.732* 0.629 0.072 0.544  0.654 0.886" *

Hox Bl ox Y HKOR 0,05 M1 0.01 K B3, Note: x
MT:Mean daily temperature; MHT:Mean daily highest temperature;

temperature.
3 i i
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JE R R I B0 L 2R AR5 T, 45 AR
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AT ZHAE I E T R BRI RN Z —, &
WF T30 7 76 AH [R] Bk T 38 5 Ak B9 5 77 A4 K 3
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FE K i I 32 B AE S ARG H AR R R B

and * * indicate significance at 0.05 and 0.01 level, respectively.

MLT: Mean daily lowest temperature; AET: Accumulated effective

FHI . AT h R R B B A 2 R AR —
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A0 PR 8 22 S A/ o L 0 286 8 e 28 28 38 R0 L
28 B ELIR A A B A e o 0 B 266 32 L iR B
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Effects of sowing date and seedling age on the yield and quality

of two-season late japonica rice in Hubei Province

PENG Fuyan', YANG Luohao',GAO Junyang',XIA Fangzhao',
CAO Zhigang® ,CHEN Jie? , YAO Xuan', YANG Tewu'

1.College of Plant Science and Technology/Ministry of Agriculture and Rural Affairs Key
Laboratory of Crop Ecophysiology and Farming System in the Middle Reaches o f
the Yangtze River , Huazhong Agricultural University ,Wuhan 430070,China ;
2.Huanggang Academy of Agricultural Sciences , Hubei Province , Huanggang 438000,China

Abstract The effects of sowing date and seedling age on the yield and quality of two-season late ja-
ponica rice were studied using Ejing 403 as material under the combination of 2 sowing dates (June 25
and July 2) and 4 seedling ages (15,20,25 and 30 d). A field experiment with randomized complete
block (RCB) design was conducted. The relationships between the temperature at the stage of grain fill-
ing and the quality of the two-season late japonica rice were analyzed to establish the high-yield and
high-quality cultivation techniques for late japonica rice and to promote the development of “early indi-
ca-late japonica” plantation pattern in Hubei Province. The results showed that the heading time of the
two-season late japonica rice was delayed,and the period of grain filling and the whole growth were pro-
longed with the delay of the sowing date and the extension of the seedling age. But the period of vegeta-
tive growth in the field was shortened. The economic yield increased first and then decreased with the
prolonged seedling age when sown on June 25,a local regular sowing date for the two-season late ja poni-
ca rice. The highest yield was reached at 20 days of seedling age,and long seedling ages led to the signifi-
cant loss of yield. Delayed sowing resulted in a significantly low yield compared with the regular sowing
time, but there was no significant difference in yield among different seedling ages under the delayed so-
wing date. Both delayed sowing date and prolonged seedling age made the grinding quality lower but im-
proved the appearance quality of two-season late japonica rice. The pasting temperature of rice flour did
not change much under different sowing dates and seedling ages. However, the peak viscosity and break-
down values of rice flour at the same sowing date,as well as the final viscosity at the regular sowing
date,increased first and then decreased with the prolonged seedling ages, with the highest value at 20
days of seedling age. Delayed sowing date resulted in consistent decrease of peak and final viscosities and
the breakdown value, which made the cooking and eating qualities of rice lower. Therefore,a high inte-
grated rice quality can be obtained when the two-season late japonica rice is sown during the regular so-
wing period and transplanted with 20 days of seedling age in this region. The low temperature during the
stage of grain filling may become a limiting factor for the formation of grinding and cooking and eating
qualities for the two-season late japonica rice when its heading is late.

Keywords early indica rice late japonica rice; yield; sowing date; rice quality; resources of tem-

perature and illumination
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