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Table 1 Rice yield and its related traits at different plantation densities and fertilizer application rates
AR EE . FEEY R FEI kLA , v/ A i/
i R / % _ A ) TR /g o N
Ab B (J1 78 /hm?) . . Total grain Filled grain i (t/hm?) (t/hm?)
) Effective 1 000-grain : . )
Treatment Effective . . number per number per . Economic Biological
) tiller ratio . . weight ) .
panicle number panicle panicle yield yield
DI1Fo0 151.2e¢ 70.8bc 124.5a 104.7¢ 29.1f 4.07d 9.3d
D1F1 226.8¢ 76.5ab 127.7a 114.5abc 29.9cde 6.55bc 14.1c¢
D1F2 226.8¢ 73.1abc 131.6a 115.5ab 29.8de 6.59bc 14.2¢
DI1F3 231.1c¢ 74.4abc 134.0a 118.8a 29.6e 7.08ab 15.7b
D1F4 243.2b 79.8a 133.3a 112.7abc 29.6e 6.92abc 15.6b
D2F0 165.0d 57.7e 126.0a 107.3bc 29.11 4.20d 9.7d
D2F1 233.2¢ 60.4de 129.3a 112.7abc 30.2ab 6.41c 15.4b
D2F2 230.5¢ 61.0de 129.6a 113.5abc 30.4a 6.43c 15.6b
D2F3 263.6a 67.6cd 128.1a 110.8abc 30.0bcd 7.16a 16.6a
D2F4 263.6a 67.3cd 122.4a 108.2bc 30.0bc 7.04ab 16.3ab

T [P FENE FRRR «=0.05 KV LR BEE, TR,

the same column at @ =0.05 level. The same as follows.

e AR [R]85 B2 Bt G A 1 52 L 28 5F 7 o LR

Note: Different small letters mean significant difference for data in

KW (r =0.935" ") B i Ak L B E

Py oge s R RO RO SORL B DL S TR Y R e G
T W B i B AL T AU A RS B BT 2.2 MTEARIEBURRE
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FLLF1 B s 76 3 % B (D2) F L B RSOk B0OR T 6L
B F2 e . AEH R E AL K SF T, A (8] FofE 2%
JER 7 i R SOR S RN W M BT
AW e i R T AR SRR ORI T ORI EE A TR
5 RE R B (H R R IR TR A H (R D
PSR TEE R TS N0 kel N VAT A S
B (r =0.929" ") R FE (r=0.366") & il
SEREL (r=0.508" "), TR.E (r =0.722" ") LA

TR 25 SR WY RS Ak 0 3 4K 15 145 AR LAL
PR T, B S A A B T R 7E A R RO
B RET BE I T A, 45 A LAT 56 3 S e
PR [F] it I £ T, 5 A %85 5 A 38 ) £ B LAT
TR A % R AL B (3R 2)

% F Gompertz J5 F2 % A [A] BE K LAT 3% K 3t
TR0, B 2 A it IE 4 3 (D1Fo #it D2F0) 4b,
FA Ak 3R A B R e e RACIIAE 0.95 DL B
(£ 3),

R2 TEAMETREREEERETEMNETHHERELYR

Table 2 Average population leaf area index (LAI) of different plantation densities and fertilizer application rates at various stages

HEFH B Growth stage D1Fo0 D1F1 D1F2 DI1F3 DI1F4 D2F0 D2F1 D2F2 D2F3 D2F4
# A& Transplanting 0.37 0.37 0.37 0.37 0.37 0.49 0.49 0.49 0.49 0.49
S BEIE Active tillering 1.17 1.38 1.38 1.46 1.41 1.25 1.85 1.84 1.95 1.88
S BEARM Late tillering 2.04 3.78 3.79 4.73 4.61 2.61 5.11 5.02 6.13 6.04
7] Stem elongation 3.64 5.89 6.00 7.11 7.00 4.45 7.09 7.19 8.10 8.01
F5#i Full heading 2.71 4.92 4.97 5.74 5.67 2.95 5.81 5.96 6.55 6.42

MR 3 BRI S RO I AR TAT SR 3, DR 0 1 0TS i 1 (1] 12 408 R 34, PR g

WA 280 5 5 < 5 R R A 1 e 6 T )
R T A AT 584 K S I 4
S L AE SRS 5 4 B I OF 41 e 400173
. FE A L 551 B2 B K 09 8 5 LA
S R R 0 K04 334 25 T U

W 2 s R S e B F3 5 F4 ] 22 A
Koo SRS b B L 4, 76 AH [R) e AE K P T R 2%
b PR AT i K38 K 580 32 R 4G K 057 34 3 R
Bt o Je R T B ) B PR B K 2 o e ] 4
o T DR 398 K 0 D s 4 (R )
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x3 AETERERSEEEXHERIEHIEK Gompertz #EY

Table 3 Gompertz’s equations of relative population leaf area index growth at different plantation densities and fertilizer application rates

fib 3 R SrY i s 22 E RE(RD
Treatment Model equation SD Determination coefficient
DI1F0 Y=0.98e cxp(2:35 — 4470 0.168 4 0.886 0
D1F1 Y =0.96e (397 = 7180 0.114 8 0.958 6
D1F2 Y=0.96e cxp(3.92 = 7.080) 0.120 3 0.954 1
D1F3 Y=0.92e cxp1.75 — 8.670 0.118 5 0.956 9
D1F4 Y =0.92e (475 = 8.590 0.119 6 0.956 3
D2F0 Y =0.88e cxp(2:83 — 5.600) 0.203 1 0.828 3
D2F1 Y=0.92e cxp4.79 — 9.080 0.114 3 0.957 5
D2F2 Y =0.94e cxp(1.40 = 8.270) 0.113 0 0.958 4
D2F3 Y=0.91e o768 = 10.970 0.110 8 0.962 2
D2F4 Y=0.90e cxp(.79 — 10.930 0.115 7 0.958 4

x4 FAEAMEZTEREREFHEHERELGKEMNRLESH
Table 4 Characteristic parameters of simulated population leaf area index growth at different

plantation densities and fertilizer application rates

fix K Fastest growth point P 8 K Fast growth period
A {1 BT DAT/d Hok/d WIDAT/d S DAT/d PR/ d PRt /d
Occurrence time Speed Initial time Terminal time Mean speed Duration
DI1F0 16.6 0.08 0.2 32.9 0.07 32.7
D1F1 19.1 0.20 8.9 29.2 0.17 20.4
D1F2 19.1 0.20 8.8 29.4 0.17 20.6
DI1F3 18.7 0.28 10.3 27.1 0.24 16.9
D1F4 19.0 0.27 10.5 27.6 0.23 17.0
D2Fo0 15.3 0.11 2.3 28.4 0.09 26.1
D2F1 17.1 0.29 9.0 25.1 0.25 16.1
D2F2 16.9 0.32 9.5 24.3 0.27 14.8
D2F3 17.0 0.39 10.4 23.7 0.34 13.3
D2F4 17.2 0.38 10.6 23.9 0.33 13.4
i Note:DAT: ## 5 Ui Days after transplanting, T [F., The same as follows.
23 FHYREFHE %5 2 AL PR I T 5T 7 e v TR RS RE AL B

A BBFEART YRR RS WES iR, 5 I Gompertz 77 F Xt R [|) BE AR T 4 5 45 7= 8
LAT 540280, 7640 [F) 9% B Bl 25 it I i A 38 4% S b A B 0L, 7 8 50 80 e o2 R AU 7E 0.99 DL
B i e R B R T s (R 6).

£5 AAMETERGRERGCARNPEHTUR"E

Table 5 Average dry matter production in populations of different plantation densities

and fertilizer application rates at various stages t/hm?

B Growth srage D1F0 DIF1 DI1F2 DIF3 DIF4 D2F0 D2F1 D2F2 D2F3 D2F4
W Transplanting 0.05 0.05 0.05 0.05 0.05 0.07 0.07 0.07 0.07 0.07
A BEIEM] Active tillering 0.79 0.91 1.02 1.03 0.93 0.97 1.33 1.34 1.35 1.30
JYBEARI Late tillering 2.07 3.15 3.21 3.81 3.56 2.47 3.96 3.99 4.10 3.92
WA W Stem elongation 4.63 6.08 6.90 7.02 6.96 5.10 7.62 7.80 7.89 7.72
5 Full heading 6.01 8.76 9.22 9.29 9.24 6.28 9.45 9.65 10.36 10.18
FL#AIY Milky maturity 8.08 11.58 11.82 11.98 11.83 8.17 12.19 12.24 12.76 12.64

B Full maturity 9.30 14.14 14.21 15.65 15.57 9.70 15.43 15.57 16.59 16.33
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Table 6 Gompertz’s equations of relative population dry
matter production at different plantation

densities and fertilizer application rates

s Bkt s RIS
Treatment Model equation SD .
coefficient
D1F0 Y=1.04e o298 — 6190 0.024 4 0.997 4
D1F1 Y=1.05e ©xp281 = 5.900 0.023 0 0.997 6
D1F2 Y =1.03¢ exp(2.92 = 6.530 0.017 0 0.998 6
D1F3 Y=1.06e @47 = 5170 0.017 2 0.998 6
D1F4 Y =1.06¢ exp(2:54 = 5300 0.019 2 0.998 2
D2Fo0 Y =1.04e o268 = 6.000 0.017 3 0.998 6
D2F1 Y =1.05e o247 = 5.350 0.016 1 0.998 8
D2F2 Y=1.05e o148~ 5420 0.017 6 0.996 8
D2F3 Y=1.05¢  cxp(249 5.350 0.023 5 0.997 2
D2F4 Y =1.05¢ o238 5.420 0.022 0 0.997 6

R TR 5 AN AL F LR b S AL B )
Jo B SR 5 R T 3 R R i AR SR A g A B g L AR
A RIWAE A . A [R] 5 5T B A it AT A% 3
FEAA T AR 58 e R 3 3 T R R SR - 4k R A
AR E S, BR AL AL B AL LR AR R it HE 2K P
I e R Ak B T S AR ER e R R R e AR 2R Y

S 457 T SRR G o T R Ak B e R R B i) P
AR B U ] R0 28 1k B () 2 L AIC % B AL B 7
AR K SF (FOLF1 A F2) F 5 48 5 B A 1 ) 5 b
B BRI IR 2 R A A e it IS KO (F3 A
FA4) T ey 25 FE AR T W Joi b i AR 3R 300 ) et T A0 %
BEIR (R D,
24 EFRFEEHETYREFBIENXR

8 N AR5 S EAT S B B T
J AR SR A A W S Bl A OG5 S RS A B B
I 4 AR B O B S A 6 s 5 BT A By
BN L] — Y 25 8 T 4 AR R DA A5 B B
R o R R i 5 W B 3 A OGS SRR — AL
L GE N TR R/ IV AT E Y O

FHE A M 4 B3k oR 3 = i 5 R ok
LAIG-=0.878"") I K T B ™ & (r=0.931" "),
LAT it R A (- =0.744" ") FUP 3 1 K 17 7
PR (r =0.746° ), VL K T 9 i B KRR 2 3 R
(r=10.867"" ) Fl th o L W F B 3 R (r =
0.875" " )P4 b 2 IEAH G, 1 5 LATL PR 3 K ]
P AR B E R (r=—0.615"") .

R7T FTRAMEZTERERERETYRESFEUBESH

Table 7 Characteristic parameters of simulated population dry matter production at different

plantation densities and fertilizer application rates

i KBLE 3 & Fastest accumulation point B B2 Fast accumulation period
Trfﬁfem AT DAT/d <r/<if/- oy Tk DA/ #0 DAT/d (tﬁfﬁﬁ» Pt/
Occurrence time Initial time Terminal time Duration
Speed Mean speed
D1Fo0 38.0 0.17 18.3 57.7 0.15 39.4
DIF1 40.7 0.23 17.9 63.6 0.20 45.7
D1F2 40.0 0.23 17.4 62.7 0.20 45.3
D1F3 40.5 0.24 15.8 65.2 0.20 49.4
DI1F4 40.8 0.24 16.7 65.0 0.21 48.3
D2F0 36.5 0.17 15.2 57.8 0.13 42.6
D2F1 38.3 0.24 14.4 62.1 0.21 47.8
D2F2 37.9 0.24 14.3 61.5 0.21 47.2
D2F3 38.8 0.26 14.9 62.7 0.22 47.8
D2F4 39.0 0.26 15.4 62.6 0.22 47.2
®8 EFFESENBEARBETYRREZENEX R (n=230)
Table 8 Correlation coefficients between ecnomic yield and dry matter accumulations in different organs during various periods
BB Bt Growth period B Leaf Z£#4 Culm and sheath 4 Head
A — 7 BER W Transplanting to late tillering 0.824 " 0.797* "
SRBER W — K Late tillering to stem elongation 0.664* * 0.582"*
WA — 55 Stem elongation to full heading 0.433" 0.116 0.889" *
FFAE — 2L Full heading to milky maturity —0.7147 " —0.509" " 0.842" 7
LA — B Milky maturity to full maturity —0.801" " 0.781" " 0.737"*
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Matter production characteristics of two-season late japonica
populations with different planting densities and fertilizer levels

in Hubei Province and their relationships with yield

YANG Luohao' ,PENG Fuyan',GAO Junyang', WENG Yulin',
YAO Xuan',TU Junmin®, YANG Tewu'

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

Abstract A randomized complete block (RCB) design field experiment of Ejing 403 with 2 trans-
planting densities (283 000 and 376 000 hills/hm?®) and 5 fertilizer (N) levels (0,165,195,225 and 255
kg/hm?) was conducted to establish the high-yield cultivation techniques of two-season late japonica and

&

promote “early indica- late japonica” plantation pattern in Hubei Province. Rice yield under different
treatments was investigated and the dynamics and characteristics of leafl area index(LAI) growth and
aboveground dry matter production in different populations were simulated with Gompertz equation. The
results showed that the yield was significantly affected by fertilizer level but not by planting density,in-
dicating that the populations of two-season late japonica has strong self-regulation ability. The appropri-
ate nitrogen level for japonica tested was 225 kg/hm?®. The effective panicle number and dry matter pro-
duction per hectare were significantly increased at appropriate fertilizer level and thus promoted the eco-
nomic yield. The high matter production depended on the higher accumulation speed and longer fast ac-
cumulation period,which were based on the rapid establishment of the appropriate ILAI in the popula-
tions with high yield. The populations with higher yield had higher LAl growth speed but shorter fast
growth period. The suitable population LAI and biomass production at different stages were proposed
based on the modeling by quadratic equations. It will provide a guideline for establishing high-yield popu-
lations of two-season late Japonica.

Keywords two-season late japonica; transition from indica rice to japonica rice; population struc-

ture; yield; fertilizer level; planting density
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