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Research on rice high-yielding culture mode with applying fertilizer in extractive quantity to control nonpoint-source
pollation. YANG An-Gui,CHEN Guo-Hui, WEI Yun-Fei, WU Wen-Bin, FENG Li(College of Agronomy and Life Sci-
ence, Southwest Agricultural University, Chongqing 400716) , CJEA,2005,13(1):122~124

Abstract Using the orthogonal quadratic regression design method,a cultivation technology mode to retain rice high yield

with applying fertilizer in extractive quantity is studied,and a numeric mode of the density of rice planting,quantity of ap-

plying N and quantity of applying P is established, the results show that the theorical maximal yield of rice is 9211.5
kg/hm’ when the planting density of rice is 209628 clumps/hm?,the application amounts of N and P are 379. 05kg/hm?

and 476.85kg/hm? , respectively.
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Tab.1 Different factor levels of the test in rice

x ¥ FREEE (X)) /AR m™? BRR(X,) kghm™2 MARRE(X,) /kg-hm ™2

Levels Density Applying nitrogen Applying phosphorus

1.215 25.5000 600.0 750.0

1 24.1725 546.9 683.7

0 18.0000 300.0 375.0
-1 11.8275 53.1 66.3
~-1.215 10.5000 0.0 0.0
LR A 6.1725 246.9 308.7
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Wtk 7=, LA/ X P E — 47 M E 10 %2 AEMBRPBR=T-XERHETASRT
IR EERAEEREHME, K Tab.2 Orthogonal quadratic regression design of rice planting
HiEio R SRR, SR % density, quantity of applying N and P
FIORBEK BERE BTRE.SE e MHBE(X) HREX,) B RME(X,)
Treatment Density Applying nitrogen Applying phosphorus
EMTRES, AP RER  nomber
VESZHE A HT o 1 1(24.1725 77 % /hm?) 1(546.9kg/hm?) 1(683. 7kg/hm?) :
2 1 1 ~1(66. 3kg/hm?) |
2 Z&RENW s i :1(53.1kg/hm‘2) —i -
ABBRYE=T-REXAS 3 CMSBERAD !
BHBARERNEI. HE 37 ; :{ :i _i
EHTREBEFRA(1): 9 1.215(25.5 & /hm®)  0(300kg/hm?) 0(375kg/hm?)
5 = T658.18+597.7X,+704.5X,+499.3 X + LA S -
313X, X; - 142.3X, X5 + 107X, X5 - (1) A T A S50k
180.1X% - 1097.6X3 - 754.8X3 . g 0 - (1)-215<Oks/hmz>
KD b EHERLR:
bo= D 3/n — (D X3/n)x D b,; = 7658.18 (2) :
#3 ARMEABESE-AEREXEERH R
Tab.3 Yield of orthogonal quadratic regression design of rice planting density ,quantity of applying N and P t
HEE X, MEZE(X) KRR MPE(X) XX, XX, X)X X, Xy Xy =8 kg b~ 2 »)
Treatment Density Applying  Applying Yield
number nitrogen  phosphorus i
1 1 1 1 1 1 1 1 0.27 0.27 0.27 8610
2 1 1 1 -1 1 -1 -1 0.27 0.27 0.27 6930 (
3 1 1 -1 1 -1 1 -1 0.27 0.27 0.27 6049.5
4 1 1 -1 -1 -1 -1 1 0.27 0.27 0.27 5853
5 1 -1 1 1 -1 -1 1 0.27 0.27 0.27 6936
6 1 -1 1 -1 -1 1 - 0.27 0.27 0.27 5742
7 1 -1 -1 1 1 -1 -1 0.27 0.27 0.27 5580
8 1 -1 -1 -1 1 1 1 0.27 0.27 0.27 3759
9 1 1.215 0 0 0 0 0 0.746  -0.73 -0.73 9006
10 1 -1.215 0 0 0 0 0 0.746  -0.73 -0.73 8085
11 1 0 1.215 0 0 0 0 -0.73 0.746 -0.73 8143.5
12 1 0 -1.215 0 0 0 0 -0.73 0.746 -0.73 7536
13 1 0 0 1.215 0 0 0 -0.73 -0.73 0.746 8583
14 1 0 0 -1.215 0 0 0 -0.73 -0.73 0.746 8109
15 1 0 0 0 0 0 0 -0.73 -0.73 -0.73 7089
15 10.95 10.95 10.95 8 8 8 4.36 4.36 4.36 >,y =106011
D 106011.0  6544.5 7714.6 5467.4 298.5-1138.5 856.5 -2702.2  -4785.6  -3291.1 SS, = 29394899
b 7067.4  597.7 704.5 499.3 37.3 -142.3 107.0 -180.1  -1097.6 -754.8 $S, =21753130
u 3911459 5435165 2729905 11138 162023 91699 1674744 5252745 2484252 S5q = T641769

+RMA=D,X2,D =D Xy,b=D/A,u = DA,

MEPFBR(DHETBEERBREERNE 4. B4FXA X, X, XX M XX, 30 FIEABER
<1L,MAFB(DTMER, KA FESINTREFAGF 2 RBEARE, KERN LS. AHRHEX4A
AW 0.25 BEKFHRIMKEREBETR, N TFURE, M X,. X, . X3 X]. X5 M X3 BB EK
¥, EAFRM ARG, B ENE I ABRETFEANELA TR .

y = 7658.18 + 597.7X, + 704.5X, + 499.3X, — 180.1X% - 1097.6X3 — 754.8X3 3)
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Tab.4 Variance analysis of regression of yield result with BX,. X, M X, BBUE, B (3) 2 9% X, . X, #
rice planting density,quantity of applying N and P X, RREELSZHE ,-ﬁ;kﬁ X, X5 X5 gp4g .,

FERKE HHE S| b F BERE >
Variance Degreesof Sumof ~ Mean Prominence =Y = 597.7-360.2X; = 0 (4)
fountain freedom square square grade oX 1
X 1 3911459 3911459 2.56 0.25 o
oy _ _ _
X, 1 5435165 5435165 3.55  0.25 oX, 704.5 - 2195.2X%, = 0 (5)
X; 1 2729905 2729905 1.78 0.25 o
oy _ _ —
X, X, 1 11138 11138 0.01 ns oX; 499.3 — 1509.6X;5 = 0 (6)
X, X3 1 91699 91699 0.06 ns . . )
X . s 1674744 100 A 0.33, ZAB|ARUBBETE 9211.5 kg/hnd, B
X3 1 5252745 5252745 3.43 0.25 XX M X UBEERR 1 RS ER LR
X3 1 2484252 2484252 1.62 A 18, B SR AL ME . FRBREBE :
m A 9 21753130 2417014 1.58 A A; X X, + 180000 = 61725 X 0.48 + (7)
BEA 5 7641769 1528354 180000 = 209628( % /hm?)
BER 14 29394899 WRE.
A, X X, + 300 = 246.9 X 0.32 + 300 = 379.05(kg/hm?) (8)
Wit BERR AN
Ay x X3+ 375 = 308.7 x 0.33 + 375 = 476.85(kg/hm?) (9)
BEHEEAR4ASHEBEHENALS X 25 ABERAEESHRYRE 2 XERXRATEERERE
BRI LR IR S 0T, HE R N2 N 1.29g/ke, Tab.5 The second variance analysis of regression of yield result
W R 86.26mg kg, 4 p 0.72¢/ke, & % 7 — with x;c;p;nting::;sity,quantityof applyingNand; .

3 ] H ¥k F BERE
21.20mg/kgo *ﬁq&gj EHEHQE 8 H20 H Xﬂ-g Variance Degrees of Sum of Mean Prominence
m N HE/J\[Z. ( 11 %‘&tﬂd‘ X ) . 1&% N B /J\ X (12 fountain freedom square square grade

X, 1 3911459 3911459  3.95  0.10
SHBNR) FHE P RE/MR (13 J%&];E/J\B‘.)%ﬂﬁ X, 1 5435165 5435165  5.49  0.05
H P REANX (14 SAENRK)BE, HERN 11 5 X5 1 2729905 2729905  2.76  0.25
E/PNX 2 Ny 1.31g/ke, BA#ER 92.08mg/kg, x? 1 1674744 1674744  1.69  0.25
125 48/NX 2 NH 1.28z/kg, W B 85.86 X2 1 5252745 5252745  5.31  0.05
mg/kg, EHTE L NEXRBATEMAKFEREER— X3 1 2484252 2484252  2.51  0.25
K REARREME N DEHHE N /PR BE | 6 21488270 3581378  3.62  0.05
MR WA NRERMES~9 AEyREm  PUA 8 7069 omms

SR 14 29394899

EWEKERRALTERERITH. X 13 54
H/NK B2 P 0.74g/kg, BB 25.35mg/kg, 14 S H/PNX 2 P 0.73g/kg, BB 22.12mg/kg, F
TP L P 5RARAEMKEEA B EHBHEAREHES PR EERK P/INKBEEHE , XBIFPRE
I 45 7E O RS Bl S 2 TR 450 K 0 B /K 42 0 R A\ Y 9T o AR T R TS e
3 MhgEEitig

ARARBBABRFHAIRERITBABEZVRMEATRAMEFE 20.9628 778 /hm’, i N £
A3 A IR & 379.05kg/hm”, M P B A S BEM S 476.85ke/hm’®, K N WA B L BB H, Tk
9211.5kg/hm’, HAT =R E X EA L H™ &K 7500kg/hm® ZF , MAESHIE LM N £ 225kg/hm® 14 R
# 489kg/hm?, M P,0s 150kg/hm? $1 4 i BEME4E 769 .5kg/hm?, T B EL KL KA TR S RHRE KE
H ERFEERENRT AREERSE NP REYEERYESE, AREEEATFEEERSRE
LAFRERE,
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