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Table 1 The experimental value of five factors at five levels

* T Levels
B ¥ TFactors :
-z | -1 | o LA

- #mm Nitrogenous feriilizer (pure N g/m?)x, P .75 7.5 11,25 |13

#i2m @) Caldum superphosphate (g/m*) x: 0 18,75 | 37.6 | 66.25 | 75

FixE® Density of transplant {(seedling/hill) .xra 1 1,5 2 2.5 3

%4 Insect egg {egg/m*)x, 4,05 8.1 12,15 | 16,2 20,25

ke Egg-selting leafage o 7 | 8 a i 10 i1

2 HR&SW
2,1 PEREERAT
21,1 WermAmEy TR R E DT RS S G HRAEERZNE, FUAZTS

 AFELLATEF LT, MBS, BEE. & FRATF SRFSWT RS, BEHERH,
A TioeldE g ALIAKE, EHNTFieozgEIcH 108 ®3l.
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Table 2 Arrangements and results of zll plots
RRES | mE gaps | BEER T pe T aene | ~a Y
Plot Pure N supsci-ag}%:mhate transdxzi!ant Egg Egg-seliiog Yield Ear
, numbek | <g/m?) {g/m? (Sbe;’hl'ﬂlg) (egg/m?) | leaf age | (kg/m®H | (car/m®)
11,26 58,26 2.6 16,2 Lo u. 788 303,42
2 11,25 58,25 2,6 8,1 0,876 108,67
3 11,25 56,25 1,5 16,2 8 © 0,796 281,67
4 11,28 56,25 1,5 8,1 1o 0, B4B : 295,28
§ 11,26 18,76 2,5 18,2 8 0,843 320,13 .
6 11,25 18,76 Z.E 8,1 1o 0,790 291,88
T 11,25 18,76 1,5 18,2 1¢ 0,706 281,67
8 11,25 18,75 1,5 g,1 : 2 0,848 287,42 L]
g 2,76 68,25 2.6 1g,2 B 0,798 286,71
10 3.76 E8.25 2,6 8,1 10 0.873 308,57
1 3,76 56_25 1,6 15,2 10 0,791 272,57
12 3,76 66,25 1.5 8.1 8 0.01p 225,00
13 3.75 18,75 2,5 16,2 14 L] ' 281 57
14 3.75 18,76 2.6 8,1 8 ¢, 441 316,00
15 3.78 18,76 1,5 15,2 8 0.863 236,28
18 3,76 18,75 1.6 8,1 10 0,802 253,28
17 15 7.6 2,0 12,16 2 0,796 300.85
. 0 37,6 2,0 12,16 9 o, Bde 278,18
19 7.6 75 2,0 12,15 g ¢, Beg 208,28
20 7.5 L 2.0 12,16 a 0,864 278,00
21 7,8 37,5 3,0 12,15 a 0 8ez 312 42
22 7.6 87,5 1,0 12,16 ] 0. B4d : 226,275
23 1.6 7.5 ) 20,23 o ¢, 411 284,14
24 7.6 37.5 2.0 4,06 ¢ o, BE2 284,13
26 7.6 37.5 2.0 12 15 11 ¢ 860 282,85
26 7.5 37.5 2.9 12,15 7 0,838 203,67
27 7.6 37,5 2.0 12,15 9 0,866 286,42
28 7.5 87,5 2,0 12,15 ¢ 5,831 ' 272,57
29 7.6 37,5 2.0 12,15 g 0,840 267,13
3r 7.6 37,8 2.0 1z.15 ] 0_879 22,2
21 7.6 37,5 2,0 12,15 ] 0,885 281,67
32 7.5 37,5 2.0 12,16 9 | p.BTE 338,13
13 7.6 37.6 2,0 12,16 ] ' c.824 251,00 .
34 7.5 37.5 2.0 12,15 4 | 6,461 ZB1,57
36 7.5 37,5 2.0 12,15 9 0,832 ‘ 260,71
36 7.6 37,5 2,0 12,15 { 9 0,776 { 289,67 .
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Yr=0.853~6.77x, +2,02x, -~ 4,472, - 13, 15%x, —dxe+ 0.212,x,
+5,.92x , x,+4,79x,x,~1,37x, x:+4,42x,x, —11,36x,x,
+3.54%,xg+2,12x,x, —0,3x,x, —1.93x,x, — 5,85%]
l+0,11x% —-3,76x% —4.29x7 +1,00x%% (1)
FEATHREET i SS = (Bxy)*/Ex?, NFREFEHH MS B FHE, &f. H

Fi

I AT RSB NSS =3 (v, ~y)*=19378,22, §S,=3.S55,=12053,33, SS;=

k=1 1=1

$8r—S58,=7324,89, BEFAFH3.
¥ 3 PFRARNEMEEREETES TR

Table 3 Partinl regrestion coefficient and variance analysls of yieid madel

[ e
5 5% W REARH O pyrp B E %
. Partial regre- Degree of ! F
Source of variance ssion coefficient Sum square freedom ! Mean square }
x, -B.T7 1100, 13 1 o 11a0,13 2,286
— & A Az 2,02 98,05 1 i 98.05 0.2
X, i — 4,47 478,74 1 478,74 0.9
Main effect X ! - 13,15 4148, 19 1 414618 549
! xs g -4 184, 48 1 | 384,48 0.79
Xy s 0,211 Q.72 | 1 0,72 ¢.00l
XXy 5.92 561,41 I 561, 41 1,15
Xy 4.76 167.45 1 367,45 0.75
EEEMHR I XyXx - 1,37 2p. 87 H 20,87 0.06
[ EPE N 4,42 112,62 1 312,82 0.B4
: X%, - 11,36 2086, 12 1 2065, 12 4.73
Interaciion XX 3,54 200, 17 1 200,17 0,41
XXy 2,12 71,87 1 T1,R7 0,15
x3xs -0.29 1,44 1 144 0.00%
X - 1,93 58.561 1 50.61 .12
—&m a4 - 5.B5 1094, 43 1 lop4.43 2.24
xy? 0.1t 0,41 I 0,41 o_pal
1 -
Square of X3 3,76 451,33 1 451,33 0,92
. Xt -4.20 588,26 1 5B8.25 120
main stfect P | 1.00 38,03 1 ! 38.03 N
15 Regression | 12053.33 | 20 ’ B02.67 .1.23
‘ & | l
E LB Not regressioned £162,29 1 & 358,72 | -
Spare |#% error | |osme | o 5T4.7 ’
B%% Total variance | | 1e378.22 | 35 | |

A bk B E 0 E R Tm= 1000500, GRS ETHRM SSe= Y (¥~ ¥o) i =

Pwl

5172.6, FrLI&ilf H SS,; =585, - SS,=2152.29, IFLNF & FN%%%%" -

=0, 74<Fupe.e = 3,37, #AEEGE W & AR SBELRET, NE-gEngEER
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B EEHFE Fe=1.23Fomsman = 2.33, 16 1% 2 SR SEESRET, T8
EEATAN =BT EEEWER. MAREEASGHT FIG, S8R5 . 2. 2.2, 8}
MBE, EFEk—ER T BTN, EHEATEHIEL,

x4 PRETAENEERR B ES TR

Table 4 Partial regression coefflcient and veriatce analysic of yield model

X F 3 ) BMEREEb; iyt I HHEE by
Partial regre- Degree of F .
Bource of variance ssion ccefficient| Sum square freedom | Mean square
_ ! —
x, -6,77 1100 ,13 1 1100, 13 3,38
— &K xs -4, 4T 478,74 1 478,74 1,47 &
Main cffect T, —-13,15 4148 ,1p | t . 4148, .8 12,74
Xy -4 384,48 t ‘ 394,48 118
[ — —— e — e ——
‘ 1
A F B ‘ X, | 5.2 561,41 1 i 561,41 L.72
. x.x, 4,78 387,46 1 : 367,45 1,13
Interaction Tax, —11,38 2066 ,16 1 2066, 16 6.35
— &M x,t -5.85 10D 4, 42 1 ] 1094, 43 4,86
Sguare of xat ~-3,76 431,33 1 451,313 4,39
main effect x,d - 4,28 588 25 1 ' 588,25 1.81
(s Regressmu | i 11240,58 I 10 i 1124 08 ; 3,45
M4 Spare [ | §137,67 | 25 } 325,51
| s ' 1
B ER Toial j | 15378 22 | 35 l :

FBFPYe, FAPF o= 00KV X FIRBE, HHHFEQMNTIEE LN, Ut
RN TE, 2, xox, THHITE @ =0,005, 0,01 AKFEFRBHE, Ha ST F
KT 1, fEe=00KFEFBPEXRBIEEE., & B NPMBRERR, WEFHTEHEE
ANEEEN, JEMEBRE THER P, x0T —RI R T AR B KT, 3
BABSHEND, AREISHERRMLEFENYE2ER, ERpHERE0EHA.

BRERY R*=55:/55:=0,58, SEMRFHR=0.76. i BERXBHETHER
HEERNEN GBS RLLERIM . BEMCRENE R=0.76>Riuwnu. = 0,626,
A REE T Sk B e R B RE SRR BE AR,

By AT R B B 3R
Vy=0,853-6,77%, ~4,47x, — 13, 15%, — 4x5 +5.92x, x,
+4,79% %, —11,37%,%, ~5.85x% —3.76x2 ~ 4,29x2 ()

x5y DL BA % BT E/KEMIRESEIRME. KEERE - 2000 1 LhR14,
Mix' =@+x)D+L;, Bx,=x;-2D,-LY/D HANFR(2), RBEATLHRE
fr = g B A 2
Yr=0.836-3,213x%+28,904x+0,029x7 — 7x% +1.776x1x%
+0,001lxyx, —0,001x5%, —0,133x7~15,04x7—0,001x7 (3>
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WE—FREFEOMNREAREF 2B REE (F =398 Fiumm=3.26)
¥,=0.853—6,77x, —4,47Tx,—13,15%, +5,92x . x. —11,36x,x,
—~5.85x%—3,76x3~4.29x3+0,005 (4)
AT C4 ) SR fE 23 R AT RIS A o 11 % 7= B R 45 2k TRA LAY,
Yp=—13.16x%, —11,36x,%x, — 4,209}
2.1,2 ¥oR@mpEsy WEREFESEPE, LD WLUREESENERE 4 ET T EKE,
FEEARESTRLAT MR A, U2EZEWHTRORRHEE = B E AN, E3rE
FHEAFTERCHIEHIAI T EXDEZFRATETEMEEATNT:
Yx =0,853—6.77x, —5.85%?
Y, =0,853—4.47x,—3,76x3
Yx,=0,853-13,15%, — 4,29x?
Y = 0.853 — 4%,
P, TUER 4 MATFE=RAXEE, WHR1. JE73 FRERSHFASHETO0.
Vai=—-86.77-11,7x, =0
Vay=—4,47-7,52x,=10
Vay=-13,15-8,58x,=0
R BREAREBWE A, #, (~0,597, 0.856), xo(—0,594, 0.855), x,(—1,533, 0.868),

ME W, SFEFR, HIEFE o /KB BnEmiE#ENE, 1T -1.533 K, B
Im*H5, 9744000, XPIEF™80,868kg/m?, KTHERTBE, BN TEMIR
R -4 29X FIMBERFEFLHA, EaABRFEPEES, RFBEERNMAE -8
SRR B, BT A BT AR, BIEMR GO IHIEREE, —K
TEE, HATETFE2MHE, SEMMEREROHERARTE™. ANFEBE.
Be—TH BB TE 9 ~—10M-8 A BB E R B, 12—14M A ARG, XN EESEE
#., PERMEORTEHATE, XSRMNEBHIERZGKE=IRMER ) SR “ KB
12—14 H# 1% —2% WD SRETE, 9 —15F & 4 5] ZFH 8%, 20%., 20%,
120, 8%, 1%, 1%ABERS &S, H—bHEHNL RN, RAE—TH
H-E# kT —Ef T O3 A S RER~,

W I N BBk R E, 75 - 0.5797KTEEI5, 34 #E M/ mP R = B FE A K 0,856kg/m?,
KT R AFHBRTHB, £l S g8 Sk, B, SABUEEFEESEEEQE
H, Hit—EWBSESHE. BEEED -0,594KF, 1.7TH/ANRETF, R BEH"F
0,855kg/m*, AFRAE—EMETERH, ERAES, BT ABRENERERE, Hiit@pss
FREOERREE,

2.2 MEWEFRIT
2,2,1 #pRBAHy SUEHS B EERRBRERREBEANE, RABEWEKEGE
FEARRENIT, AMH:

Ye=285+0,454x, +1,489x, +0,455x %, —0,498x,x; —0,509x ,x, (5)
HENSTHWETEES, TEES P, Fe=9.526" Foossan, HHEBERE, SRR
BRI, REEHRRAFHMBRSXEEE, DERBEEDE. 2 AMIRERTSH
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A Bkg/m?)
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BFE¥
Factor Jevel
B . S¥EEm, wn, EEHRENSIA
Fig.1 Main effect analysis of nitrogenous fertilizer., density of transplant
egg amount apd egg-setting leafage
1, Leaf age 2, Density 3. N fertilizer 4: Egg amouni
o5 MEANNENERREESEIFE
Table 5 Partial regreseion coefflcient snd variance analysis of ear madel
ERER HEERE D, ERRE BB %
. Partial regre- Degree of F
Source of variauce ssion coetficiend Y0 SQUATE | froedom Mean sguare
—EW i xy } 0.4.54.7 4_83g | i 4.B3B 3.378
Maeain effect l X3 i 1,489 52,234 1 | 63.234 34 420
T W x, %, 0.455 3,318 1 ‘ 3,318 2,270
1 . P4 -90.408 3.870 1 3.B7p 2,717
nteraction Taxy -0.509 4,416 1 ,' 4,416 2,837
H 1 Regression I | es.808 : 6 I 13,821 i p_628
M# Spare I : 43 840 I 30 | 1.481 |
BER Total Irl | 119, 445 ] 35 Ir I
L]
BRI EE AR BENE,
A, D L, ARNE B TFAKERERERM. KIRES M - 2 KT 930 .
o 'i_' .D - ¥ -, e
B, Lrai=@+x)0,;,+L,, ﬁx.="§-ﬂ%i——‘£—“ﬁ)\ﬁﬁ( 5), &3 HEHTFIEHE

BT 7 R M A R

Ve=0,79+0,921x, +3,352x,+0,001x, +x5+0,001x x5

- 0,1556'1.16'5 - O .‘Dolx’_;x:.

(6>

2.2.2 BEHEMAMAT BT RBHEZESEGET RAFERE, FERREZRHE
HE, FUSETFHEEHENTEERERREBRLET. EIFROIP, —%
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TUAH x, Mxg HEHN 0,454, 1,498, HEREMBERNFLEFEMERY, HARBE
Riff . i RERSY AT LM, SOMEAMEIEZREL SEERNEEY ML EER
BEmfas. M&HrREKER, #EO7 2858/ mt. MERE (5) KRB HSHET .

OYe o, 454+0,455%, —0,498x, =0
GERY
e 1,489-0,500x, =0
| e
{
8Y's _0.456x, —0,509%,=0
ox,
Vs _ _9.498x, =0
J% 5

ARG =0, x,=0, x,=2,925, x, =2, 2180, TEFE b LIFKBR SM2858/m?,
3 Wt #

LR AITRE, EABKNS AMETRBEANEEWSEROBEERT, SEEEREEY
BEAFMRBEEARY, SHTFHERNARERKNERMLEARERETRMEY. SHTFS
EREEYESTa SEN Ok % o M

Vy=0,.836-3,123x, +28,904%s +0,029x, — 4xs + 1,776, %',
+0,001x7x, ~-0,001x2x" — 0,133 — 15,0427 —0.001x7

MERTFHEREES, PR, BB, REEH-gEmAc (WH1), =g
EEZ, RTENTHEELCRBEHRST. MTEBE, 1m* 3.4 A BT~ &
(0.863kg/m*), EHAIMER B, PROGETLIRRTNE . BEMY, RiFmER
BaRAR, BEHEAE, - EH 883 —-FBSHEBWE. B0k HnEs
B, RS R EE ARSI S . FIBLS, 348/m® &, B E T B 7T /0. 855k /m®,
BIEHESFEENHEAERY, 6. THEGEEIC—14M- BB RC, HAIEEAESE
EH, HERLTFRERASABE. IRERSRERNTRENA B LTS LR,
BRFR GBS, SMHNEELSHERTFRIERERNTR,

W A ST EEP SR AES, SR FEBARE 3.75—T7. 52 FId BE S T5e
FEERE, HSAEPE 2 1, EmtH4,05—8, 1 MR ERE 510, 825kg/m2 Ll L&,

FRHRAETFRERSEEWEENBEEET, HE R o R REENER S RBRET RN
61,4%, HIEFR{Ex: SEE M FEEN,

Ve=0,79+0,921x + 3,352x5 +0,001x, + x5+ 0,001x3x’,
-0,15x %% —-0,001x"x",
AIEFI A R RN R ARE T, FABENER. TRRSH AR L ELEN, &
AEELEHEERBASEENELSNNZ /A HEEMEE. #5FE L,x, = 7,524 8/m?,
xy = 2 /AT IS S R 28584 /m?

IR AR AETHESE TEXR Y BB AN R, — R ETES

A1 — 2 (R 2%, F2RNEOEERE] REWY, RCHBITE L RS- ETE
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WA, HERFEMMHFER, FARERA, REEFPHERG AR ROBWEL
RS REERM2%, HETEEMNERME, FHibsEt — bl
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MODEL FOR THE RELATIONSHIP BETWEEN THE RICE
YIELD AND YIELD-AFFECTING FACTORS IN A RICE
AND STEMBORER (CHILO SUPPRESSALIS
WALKER) SYSTEM

Chen Bin Wu Wei-Wen  Jiang Shu-Nan
(Department of Plani Protection, Southwest Agriculiural University
Chongging, 630716)

The main environmental factors which can affect the yield of a rice
and stemborer (Chilo suppresselis Walker) system, including nitrogenous
fertilizer (x,), phosphate fertilizer (x,), density of transplanted seedling
{x.,), density of insect eggs (x,) and damage period (x;), were selected
io carry out the experiments, based on an orthogonal and rotational design
of quadratic regression at five different levels, in Baishiyi, Chongging, in
1988, This has led to establishing two mathematical models: one for the
relationship between the rice yield (V,) and the above factors, ¥, =0,853
- 6. 77T %, —4,47 %, — 13,15 %, +5,92 %, 2%, — 11,36 2, %, —5,85 x] — 3,76 x5 — 4,29 x§
+0,005, and one for ihe relationship between the ¥ileld loss (} ) and *
Xy, Vp=—-13,15%, —11,36x,x, — 4,29x3, The results from an analysis of
these models showed that the rice yield can exceed 0,835kg/m?® in an ave-
rege field under the conditions of 3,75—7.58 N/m* and 75g calcium super-
phosphate/m? applied as base fertilizers, the density of 2 transplanted seed-
lings/hill, and the density of 4,05—8,1 insect eggs/m?, A model for the
relationship between the number of rice ear and the ahove factors wes also
established and discussed in detail,

Key words: rice, Chilo suppressalis Walker, mathematical model,
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