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Effect of Density, Fertilizer and Chemical Control on Yield of Japonica Varieties Tongyoujing 1 and High-yield Technology Optimi-
zation

ZHOU Gen-you,XIA hua,CHEN Qi-kang "
Abstract

the high-yield culture technique. [ Method ] Through the D-saturated optimum regression design tests, growth period, group tillers dynamics,

(Agricultural Institute of Riparian Region of Jiangsu Province, Rugao, Jiangsu 226541)
[ Objective ] To study the effect of density ,fertilizer and chemical control on yield of japonica varieties Tongyoujing 1, and optimize

leaf area, dry matter accumulation, plant traits, grain structure and yield of the japonica varieties Tongyoujing 1 was studied under the condi-
tion of different density, fertilizer levels and dosage of multi-effect azole to prove high-yield agricultural measures. [ Result]The influence de-
gree’ order of three factors: N application rate > basic seedling > multi-effect azole. Increase of basic seedlings and N fertilizer was beneficial
to increase the seedlings number, panicles density, leal area and dry matter accumulation. But the exceeded basic seedlings and N fertilizer
were easy to reduce the earing rate and economic coefficient, to extend the growth period. The reasonable density-fertilizer combination can co-
ordinate the relationship between the tillers density and earing rate, keep the leaf area and the dry matter accumulation higher in filling period ,
obtain higher yield. The maximum yield potential was 12 606. 0 kg/hm® when the basic seedlings was 55.2 x 10* plants/hm’, N application
rate was 339.2 kg/hm” and dosage of multi-effect azole was 97.9 g/hm’. The agricultural measures to obtain yield over 11 250 kg/hm’® were
that the basic seedlings was 52.6 x 10* =60. 1 x 10* plants/hm’ ,and N application rate was 328.0 —356. 1 kg/hm’, and the dosage of multi-

effect azole was 87.6 — 104.6 g/hm”.
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Table 1 Factor level and linear codes
K+ Factors
4275 =
AT T ST
Level Basic seedlings N application mulii iifect
S a2 2 -eflec
10* 4~/hm*  rate // kg/hm azole // ¢/ hm’
FIK- Zero level 50 300 100
A 4k (8] i Distance 20 100 50
of change
4ifil{E Code value -1.174 26.5 182.6 41.3
-1 30.0 200.0 50.0
-0.927 31.5 207.3 53.7
-0.136 47.3 286.4 93.2
0 50.0 300.0 100.0
0.639 62.8 363.9 132.0
1 70.0 400.0 150.0
1.174 73.5 417.4 158.7
1.291 75.8 429.1 164.6
1.4 WEHmB & OWNZREERNE Ic B E T iR, 284

A 0 TR T R, A BB PR B4
I

2 #ER5HH
2.1 AEAEFEREMKREE MR 2 T8, AR
[B] 7 6 22 S ak Al i K, Hh B A, PR R, N
12 279.0 kg/hm’ , Zb 31 A, = 54K, 7 8 223.0 kg/hm’, £
AHICATHT i N X7 f S I AR, 7 R E il N (1
T2 TR T EEA T A S M IR 22, 25 R0 )5 i A
SNV A e BBk 0. 743 370,493 0 1 0.045 1%,
T I R F R, A EONT 7 E 5 ARR, RRAE SR
RSN , T TR B A2/ AR 56 R B0 90
0.8254"" 0.626 2 F10.542 4,

IS [ Ak 3R 7= 4 ol R 28 R S e >R 7, AR 1 R N
X A ACERAT B, BB AR o A BRI N S 1
TS0, T 22 2 i ) S i e /N AR 56 2R 800390
0.918 177 .0.936 4" " F110.417 6, FESCR B 092810 SR
IR Rl FAST R IR R, BEE I N B RY3E hnmisg n,
AR —0.433 9 F10.491 8, i TR EB ARE,
B RZEXZ W N, WL, 8 S A A FE N
INBCEEL, PR AR |
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Table 2 Structural matrix of experiment and the result of yield

{8 Code value

ST Ty Tk E i

Abs +P i N it ZHOEHEE  No.of panicles  No.of grain 1 000-grain Yield ik
Treatments HEARH N application  Dosage of multi- 4 b 2 - & ey 2 Precedence
Basic seedlings pfale ‘eﬂge ot agole 10"/hm per panicle weight /g kg/hm

A 0 0 1.291 283.3 152.5 27.3 11 763.0 abAB 2
A, 0 0 -0.136 291.6 154.8 27.2 12 279.0 aA 1
A, -1 -1 0.639 235.3 132.4 26.4 8 223.0 fD 10
A, 1 -1 0.639 276.5 130.5 26.2 94 30.5 deC 8
A -1 1 0.639 290.8 152.7 26.3 10 914.0 cB 6
A 1 1 0.639 315.1 136.5 26. 1 11 224.5 beB 5
A, 1.174 0 -0.927 301.3 144.8 26.8 11 691.0 abAB 3
Aq -1.174 0 -0.927 236.5 153.6 26.7 9 699.0 dC 7
A, 0 1.174 -0.927 306.0 141.6 26.4 11 437.5 bcAB 4
A 0 -1.174 -0.927 247.2 135.6 26.3 8 817.0 defCD 9

T SRR G /NS FREARZOR 257 B3 (P <0.05) , [FFIEE G KRS FREARIFRZ R RE (P <0.01)

Note ; Different small letters within the same column mean significant differences(P <0.05) ,different capital letters within the same column show extremely

significant differences( P <0.01)
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Table 3 Developments dynamics of seedlings number, whole growth period and plant height of different treatments

g AN IR BE RS T Seedlings density at different period // x 10°/m’ JJE*%%‘ AEM )JE?/*L%@H%?E}
Treatments 06 — 30 07 —10 07 —20 07 —30 08 10 Seed setting rate Whol.e growth Plant helght
% period //d of maturity // cm
A, 0.89 1.49 2.24 3.38 3.14 83.9 162 102.2
A, 0.95 1.53 2.37 3.45 3.20 84.6 161 109.5
A, 0.63 1.17 1.94 2.81 2.48 83.6 158 105.8
A, 0.96 1.32 2.22 3.75 2.95 73.8 158 106.5
A, 0.71 1.76 2.28 3.86 3.22 75.3 165 106.9
Aq 1.02 1.88 2.60 4.35 3.44 72.4 165 107.7
A, 1.04 1.82 2.52 3.90 3.36 77.2 161 113.1
Ag 0.62 1.14 1.91 2.76 2.59 85.8 161 113.6
A, 0.99 1.85 2.54 4.10 3.40 74.6 166 114.6
Ay 0.92 1.23 2.16 3.47 2.75 71.2 158 112.2
x4 FEGEBHEHERINE
Table 4 Developments dynamics of leaf area of different treatments m’/hm’
g i 20 d(07 - 10) i 40 (07 -30) FilrFEY (08 -30) 91 (09 -30) JAIY (10 -30)
Treatments 20 d after transplanting 40 d after transplanting Heading stage Filling stage Maturing date
(07 -10) (07 -30) (08 -30) (09 -30) (10-30)
A, 6537.6 41 346.5 69 385.3 52091.6 21 687.5
A, 6682.4 42 008.6 71 056.6 53 471.3 23 114.8
A, 4278.5 22394.5 40 106.5 36 297.6 14 926.0
A, 5892.7 32457.5 57 008.7 40 124.7 15936.7
A 6447.8 39 428.7 70 086.5 46 547.7 18 687.9
A 8 149.4 52 142.6 75 463.4 49 946.8 19 875.6
A, 7 865.8 49 921.8 71 489.2 49 962.4 21 964.7
A 5648.6 35 346.1 57 191.7 42 148.4 16 349.8
A, 7 964.5 50 498.2 73 586.8 48 118.7 21 086.4
Ay 4865.3 26 925.3 48 534.6 38 423.5 15 493.5
2.4 AESEFURMRRESEFRE haLS TALH e, M2 R0 R PR R &R 28 5% 2 B -2 i 47

FEVE S ) T W B SRR Bl i (9 F 2R TR, A OG0 p 2
B, AR | B SO0 LR A B A — 10U [R] Fr) 1 R SR
7R 2 A A 2 IEAHSG, A R B 0.953 777
0.967 6" " F110.990 3"~ ,

MR AR B A T S A R R R [ — A
A [R)b BR EFEAAy Jo AR SR A B RS B R N
I FTHEH U R BB A A N N T

BN, TR R 5 B H R N £ 22 (8] AR OC & 4
T 433114 0.700 6 F10.908 97 * |, 2] 43 1A 0. 684 1°
H10.893 9% il Hg— 2 4> 1A 0.590 6 F10.832 77",
LT RBCE AR MG N 2 AR A R B0 R
-0.963 8" f1-0.993 77, W[ UL, MEINFEAF A N 2=A
FIF PR AR TP R 52, HUR R T4 5 2 0% 2R 50, s
LA AN N A F THERON T R & i
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Table 5 Developments dynamics of dry matters accumulation of different treatments

g AOBE20d(07-10) R 45 d(08-05)  AEMI(0S-30)  AAMI(10-30) S GHRH
Treatments 20 d after transplanting 45 d after transplantlflg Heading stage Maturing date . Heading to . Econ.or'mc
(07 -10) //kg/hm’ (08 -05) //kg/hm’ (08 -30) //kg/hm’ (10 -30) //kg/hm’ mature // kg/hm’ coefficient
A 708. 46 4 265.46 12 764.37 21 005.36 7 788. 64 0.56
A, 716.14 4595.86 13 546.52 21 542.11 8097.23 0.57
A, 398.58 2 668.72 7 743.46 13 480.33 4903.03 0.61
A, 554. 66 3 787.69 9 698.75 16 259.48 5929.79 0.58
A 634.75 4 632.87 12 667.85 20 211.11 7 298. 68 0.54
A 768.67 4 862.43 13 958.74 22 008. 82 71779.31 0.51
A, 743.94 4322.65 12 868.45 21 256.36 7 810.76 0.55
Aq 592.53 3 849.76 9 756.69 16 722.41 6 127.09 0.58
A, 755.25 4752.84 13 865.68 21995.19 7 859.66 0.52
Ay 472.61 2 928.57 8 645.94 14 695.00 5377.63 0.60
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2.5.1 pPoERBEAL SRR, AR e Ra R AL
JCARZRAE A 3T, A5 A 15 7= (Y, kg/hm” ) A
B(X)) it N (X, ) R0 i (X)) PR Gt 18] iy 1] )5
A Ky
Y =12 312. 196 4 + 570. 778 0X, + 1 119. 097 1X, +
50. 131 4X, — 937. 818 3X — 1 350. 986 9X; -
322.565 8X; — 224. 250 OX,X, + 3. 507 5X,X, -
299.471 9X, X, (1)
T 2557 B 55 b 25 R A 30 45 SR SR T, [ 05 A Ry R 5
(1) P Z & T 0] U5 28 $0 2 5k 1 2 ol 2 & K F- (F >
Foos) o W77 1 bR K0 0] 9 J7 AU BE BEAT, AR L e S B
LRV
F [l R (1) AT A4 25 X, =0.264 3,X, =0.392 2,

X, = -0.042 8 i,Y, =12 606.0,F2H 4 FLA T H 55. 2 x
10" A~/hm’ it N 12 339. 2 kg/hm” , 223000t il i 42t ( 2645 5%
53 N 97.9 g/hm’ B EOLKE 1 Sl kSR RS,k
12 606.0 kg/hm’

2.5.2 i > 11250 keg/hm® BYLEAAR SRS A FRIX 1] o 7E
Al A p= e ek A7 28 Rt A e AR R 1 B A K S B
AKATRE ., FRA = R — DR KR SEAS T il N
a2t A BEIX (R Al PR 1 5 A = o 5 SEBR
IR,

S [ U5 5 R — A A A ] A5 i > 11 250 kg/hm® (1)
CEAACEREIE (R 6) . FHFR 6 WA GEKE 1 S s
11 250 kg/hm® DA [ MY £5 4 A 24t it Ry FE AT 52. 6 x 10" ~
60. 1 x10* 4~/hm” ,jifi N & 328.0 ~356. 1 kg/hm* , 3% 1 ife
JT14 87.6 ~104.6 g/hm’,

F6 8 >11250 kg/hm’ AR ER TN

Table 6 The frequency of comprehensive agricultural measures while the yield over 11 250 kg/hm’

It (H X, X, X,
Code value WEL Times JHiR Frequency U Times JHiR Frequency Y Times B Frequency
-1.174 0 0 0 0 24 12.12
-1 0 0 0 0 25 12.63
-0.927 3 1.52 0 0 25 12.63
-0.136 47 23.74 43 21.72 28 14.14
0 48 24.24 45 22.73 29 14.65
0.639 43 21.72 48 24.24 23 11.62
1 25 12.63 31 15.66 17 8.59
1.174 17 8.59 23 11.62 14 7.07
1.291 15 7.58 8 4.04 13 6.57
WEE 1t Total times 198 100 198 100 198 100
it 14{E Average code value 0.317 3 0.071 8 -0.077 0
Sy 0.0953 0.071 8 0.086 4
95% FE{FX 8] 95% confidence interval 0.1305~0.504 1 0.279 8 ~0.561 2 -0.246 3 ~0.092 3
42450 Agronomic measure 52.6 x10* ~60.1 x 10* 328.0 ~356. 1 87.6 ~104.6

2.5.3 AR, BT R (L) B R
RO W% D Z0H = e A LA MEARNE, He R ORI B S 5 [
FON A OV AR B, AT AR 2 A TR A R
AR PR E MR BRI N R A 1 22 2 i
.

5 [ T PP AU, ARA (L) W] Ao 7= d AR
EXSE R NEVE W g SN IS EISE 90 Vi iE v o AN 10

N T AR A SN RN — OB

v [ A R 3 K-, DU B R 2256 7 AR R0 DL 3
7o 45 F W] Y IR E 50 x 10° A/hm’, il N B 7E
300 kg/hm’ i, 518 22 R0 it FH 44 103. 9 ¢/hm’ 5 3L Ay
£ 50 x 10° 4~/hm” , Z220ejife FH R AE 100 g/hm” B, ol i N
B0 341.4 kg/hm’ ; 24t N 8 7E 300. 0 kg/hm’ , 2% W jifi 7]
HAE 100 g/hm® i, Fo@ HEANE 4 56. 1 x 10°/hm?

F7 BEENFEHR
Table 7 The effect of single factor for yield

[EE K7 BA DRI Z0 0 ] Ay e AR A T B G

Fixed factors Single factor regression equation for yield effect The optimal code value of the variable factor

X, =0,X, =0 Y =12 312. 196 4 +50. 131 4X, —322. 565 8X Xy =0.077 7

X, =0,X; =0 Y=12312.196 4 +1 119.097 1X, — 1 350. 986 9X; Xy =0-4142

X, =0,X,=0 Y =12 312. 196 4 +570. 778 0X, —937. 818 3X; X ,.=0.3043

2.5.4  THERBAEXTEER . AEE TR A [ — R F N ZAE W R 3 AR 7 B 500

{ELARAGK(L) TS BAR S WS P 3R i —Je DR 5 R, B
THEREAER ROV I, T AR R e,
AP RRA — R

U8, ZEHRFM] YR EETE 50 x 10 A~/hm” i,
G N 49 341. 4 ke/hm’ , ol ZA0MHE 4 103.9 g/hm’ ;
Uit N [ 2 7 300. 0 kg/hm’ I, Fe i FEA 4 56. 3 x 10°
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AN/hm’ | F3 22 300ME it FH BN 96. 6 g/hm® 5 214 Z2 350k i F
EEAE 100.0 g/hm’ B, il IEA T 4 57.9 x 10* 4~/hm” | %
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Table 8 The interactions effect of two factor for yield

I 5 A5

Fixed factors

TR B RN [ T

Two factor regression equation for yield effect

AR A T B T A
The optimal code value of the
variable factor

X, =0
X, =0 Y=12 312,196 4 +570. 778 OX, +50. 131 4X, —937. 818 3X> —322. 565 8X> —299. 471 9X, X, X
X, =0 Y=12312.196 4 +570.778 OX, +1 119.0971X, —937. 818 3X> — 1350. 986 9X> —224. 250 0X, X,

Y=12312.196 4 +1 119.097 1X, +50. 131 4X, —1 350. 986 9X; —322. 565 8X; +3.507 5X,X, Xy

=0.4143,X, ,,=0.078 0
=0.3153,X, ., = -0.068 6
X,.,, =0.3928,X,.  =0.2573

1+ opt 3+ opt
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