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ABSTRACT

To estimate the grain yield of paddy rice, the relationship between the percentage of ripened grain
and the meteorological elements around the heading time was exammed by the technics of principal
component analysis, multlple regression analysis and curvilinear regression analysis. The routine
crop experiment data, which contained the meteorological data obtained near the fields, by Statis-
tics and Information Department of Ministry of Agriculture and Forestry from 1968 to 1982 were
used for the analysis. The results are summarized as follows:

1) In the Tohoku district, it was confirmed that the yield index was dependent on the grade
of ripening, In the other districts, however, there was no such a tendency on the yield index.

2) Although the percentage of ripened grain is the product of percentage ripening and percent- .
age of brown rice, the decrease in percentage ripening is sometimes compensated by the increase in
percentage of brown rice and thousand- kernel-weight. So it is concluded that percentage of brown .
rice is the most important yied component of paddy rice. :

3) The important seasons which affect on the percentage r1pemng and the percentage of brown
rice were about 10th day and 20th to 35th day after the heading time, respectively.

4) Some models to estimate the percentage of ripened grain were constructed by the multiple
regression analysis with stepwise method. The test of the models by using the data set in some
districts showed that the models brought about the good estimations with fairly high accuracy and
stability.
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Table 1. Principal component analysis of paddy
rice in the Tohoku district.

Orders of principal components

1 I I v
X(1)* 0.59673| 0.14951 0.19445| 0.76403
X(2) 0.46610| 0.73446 |—0.08806|—0.48535
X(3) —0.44307| 0.41767 0.79074| 0.06307
X(4) —0.47995| 0.51358 |—0.57374 0.42037
Eigenvalue 2.28311] 0.81716 0.65296| 0.24677
Prop.** . 0.57078| 0.20429 0.16324| 0.06169
Cum. prop.*** 9'5,7078 0.77507 0.93831| 1.00000

*  X(1) : Number of fruitful panicles per one-square meters.
X(2) : Number of paddy rice per one-panicle, X (3) : Per-
centag of ripened grains, X(4) : thousand-kernel-weight
Prop. : Proportion of contribution.

ws  Cum.prop. : Cumulative Propotion of contribution.
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Fig.1 Scatter diagram of first-second principal com-

- ponents in the Tohoku district. Numbers are
crop situation index.

D 15 HEPICINER DS 100 ATz %2 2 E813 10 E£H
22 Ensotz, Lizdt-o THIL#MA DINEEHIZE
BMBIZE-TEAINS I BTSN, BRHKOR
EEHEBNBEOEREE 2o TER IR >TWSEZ
ENFEIND, S

3.2 ML INENRIR

 WEKRVZEOEBREROEREEOR/NE—RICKE

B S5H B 2 N TES, Table 2 »5INEDORENMR
BB AR, I, PEMGOIRECKE <R
D, Wb REOERABR NS, BRSEORH)
X, PEHATRATHD, ROTHRMATHS, %
DKL TTFRERD £ EHOIETH S, ThbBR
BOHVEZIATETRENSZVWI LE2RRL TNV,
SN LINE Y OBRIC DV TEZIZ 1R»S 3
RETOABRERD 2, TATOHBRENT 1% KHE
TEETH- 12, FOPFTREDOFEAMIHR/NTIE S
DX 2 RABREN S g€ 7V, #MARNCIRA TR
Xht: (Fh 5 DHXEZE 3.53~5.35%).
BRI -
Y =—689.275+7.6768 N —0.11254 N* (11)

Table 2. Coefficients of variation in yield components of paddy rice.
Number of | Percentage | Thousand | No. of No. of Percentage Percentage
District Yield paddy rice | of ripened kernel fruitul paddy rice/ ripening of brown
/m? grains weight - panicles/m? | one-panicle rice
Kanto 0.0811 0.0832 0.0448 0.0347 0.1124 0.1036 0.0204 0.0371
Tyubu 0.0891 0.0899 0.0663 0.0240 0.1991 0.1617 0.0316 0.0412
Tyugoku 0.1003 0.1165 0.0387 0.0525 0.1002 0.0949 0.156 0.0295
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Table 3. Multiple correlation coefficients among each .yield component and meteorological elements. _
Days af.ter . heading 5 0 15 20 95 30 35 ‘ 40 Maturing
Item District o ~ ‘ stage
Percentage Kanto 0.44 - 0.64* 0.64* 0.64* - 0.v59 - 0.51 0.46 0._30_ 0.24
ripening Tyubu 0.59 0.67* | 0.41 0.56 0.53 0.67* 0.60* 0.52 0.60*
(Py) Tyugoku| 0.39 0.56* 0.58* 0.65** 0.60** 0.63* 0.63* 0.63* 0.67*
Percentage Kanto . X 0.27 0.40 037 0.44 0.54 ‘ 063* 067* . 065* ) 0.54
of brown N . * * * *
rice Tyubu 0.42 0.66 . 0.54 0.56 0.65 0.66 0.63 0.68 0.59
(P2) Tyugoku| 0.23 0.38 0.46 0.51 0.58* 0.61** 0.58* 0.43 0.45
S Percentage Kanto 0.40 . 0.38 0.36 ) 0.43 0.50 -0.57 0.60* 0.59 0.42
of ripened . ) » ok * * * % *
grains Tyubu 0.52 0.71 0.51 0.54 --| 0.65 0.68 0.68 0.70 0.61
(P) Tyugoku| 0.28 0.49 0.58* | 0.63* | 0.66* | 0.70* | 0.68" | 0.54* | 0.55"
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Table 5. Coefficients in the model to estimate
percentage of brown rice.

Item |const| b " be bs b n| R F
58.685|0 0 0.05869 |0 2510.5319.21**

Kanto 56.5020.04409| 0 0 0 3010.62|14.0*

anto 1 os 49610.03946 | 0 0|0 35(0.6617.5*
56.87010.03381| 0 0 0 4010.64|15.8**
84.70410.5137410.27331 | —0.79329{ 0 10(0.62|4.46*

87.8360 0 0 0.04791(20{0.40 | 4.44°
Tyubu |60.3800,16605 | 0.15254 | —0.27314| 0.01281 | 25 0.65 | 3.67°
56.9420.17728 | 0.10750 | —0.24870| 0 30(0.68{5.12*
56.193|0.1382 | 0.10388 |—0.21017|0 40(0.68{5.89*
91.538|0 0 0 0.0451 [15]0.43|7.64**
94.458|0 0 —0.00860| 0.04612 | 20 [0.48 | 5.05*
~ |es.332[0 - |-0.01889| 0 0.04670 | 25 [0.55 | 7.11**
Tyugoku[90.9190.04597 | 0 —0.05659/0.03520 30 |0.61 | 6.38**
97.121]0 0 —0.01485/0.05311 | 30 |0.59 | 8.95**
87.6990.04780 | 0 "1 -0.05456| 0.02935 | 35 | 0.58 | 5.33**

95.492 |0 0

'—0.01179| 0.04964 | 35 |0.55 | 7.08™*

Table 6. Coefficients in the model to estimate
percentage of ripened grains.

84.067(0.07146 © | —0.08740| 0.64339 | 35/0.689.11**

Item |const| b bz b: | bs n| R 1 F

Table 4. Coefficients in the model to estimate 60.29 |0.04837| 0 0 0 2010.42}4.86*

Percentage ripening. Kaﬁto 41.772]0.09385( —0.04762 | 0 ~0.02574| 30 {0.56(3.25*
' 37.353(0.09555| —0.05342] 0 —0.02854| 35(0.60(3.96*

const | b b bs bs n| R F .
47.824(0 —0.04232| 0.08050 | 0 4010.56/5.10*

Kt | 0406 0-1452) ~0.0526) —0.0607| ~0.0468) 0.64)3.39 67.103(0.99681{ 0 —1.02815 | —0.18681 | 10 {0.71{5.20**
84.117/0.0884| 0 —0.0636] 0 0.59| 5.85% 37.907|0.29389] 0.24366 | —0.47065| 0 25(0.65/5.04**

Tyubu |35.197(0.28687| 0.17156°| —0.41023|0 ~  |30[0.68(5.79*
106.35|0.4470 —0.6159| 0 5/0.58) 5.44*

Tyubu 06.35)0 0 42.02910.24202 0.15489 | —0.36097| 0 3510.68|5.87**
87.932(0.4789| 0 —0.5098| —0.0950| 10} 0.64| 4.86* 32.614/0.22249| 0.16960 | —0.34622| 0 40(0.70|6.81**
96.605|0 0 0 0.0486| 5/0.35| 4.76* 86.053{0 0 0 0.07947 10 |0.45|8.41*
99.434/0.0481{ 0 —0.0825| 0.0383]10/0.56| 4.7 84.66210 0 0 0.06970 15 10.53)13.3°+

: : : . el B 84.338(0.10368 0 —0.11826|0.04030 | 20 |0.63|7.01**
Tyugoku|94.683]0.0465| 0 —0.0583| 0.0212 |0.56 4.99" Tyugoku|84.416{0.09638| 0 —0.11192| 0. 03531 |25|0.66{8.11**
15 _ . e
% 350/ 0 ) ool o.0asl o053l 6.a7e 87.576|0.06945 g 0.08976 | 0.04961 | 30°(0.70{10.3
0

90.823|0.0807| 0 —0.0864| 0 2010.63| 10.7*

95.717}0 —0.02346 | 0.07373 | 35]0.64|11.6"*
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Fig.2 Effect (%) of unit increasing in each meteoro-
logical element on percentage ripening in the
Tyugoku district.

(%)

ag

(%)

a4

-20 -10 0 10 . 20 30
Days after ‘heading date

Same as in Fig.2 except for percentage of
brown rice in the Tyugoku district (a) and
the Kanto district (b).
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—0.01667 2 Trax, :D1(2) |
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—0.00220 3 Tmax, (£) Ds(t)
(n=36, R=0.712, F=7.94**) (17)
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ripended grains in the Tyugoku district.

Table 7. " Correlation coefficients between percentage L% L, B—DOKRRERT P 2 RHATH I i3, £BE
of ripening (P.), percentage of brown rice geepgizmpz D BB ZEThHY, BEShHIRICES
(P.) and percentage of ripened grains(P) .
and each meteorological element by curvili- VTP &, AIRERZE & BETRETHS .
near regression analysis. 3.3.3 EREHEESOTFA
District | Ttem| Tosx | Tom | Tcen S Number Tabled4, 5, 6iXZNhFN P, P, P LRRERE DR
of cases HZEREFVOEETHY, IhoDFRLART—
P, |0.287 |0.247{0.202 |0.284 25 s EFBLT, BRSEOTFRETRI EBTES,
Kanto P, |0.668* |0.570( 0.640* |0.260 25 KBREROWEMRFEYORE2SUEEERE LBEY
P |0.541 [0.387/0.490 10.413 25 20T, FHOABRRILEBRNTEL, BE b BN
v P, |0.648**0.329(0.581* |0.515* 36 vy, '
Tyugoku| P, |0.651**|0.492(0.536* [0.667**| 36 RICBBBE O EEOEHE T 5 ESHO—HF
P lo.712*0.441] 0.590"|0.695**| 36 % Fig.51zmd, TRIIHEH 15 BMO 7 — 7 2EH
L7-EtEfE (178 1K, HHEMR%0.53) L RAMEZL
0.3 BLHOTHD, LRIFHER 30 A0 T -5 2K
U7-SHEfE (258 1%k, EEERE0.70) L KHlE%z
0.2} EELEbDTHD., YRDZ LahoHBREOKE
W EROASEE LB, b L5 M8 1EHET
o1t NIRBECEELRBODL I LNTES, '
= oof L AR :
- ABINBRER - SREX L OEENBR 2L 723k
& -0 r &P V0T, HEE P LCEFTHNONE
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0.2 BRENR T2 L OFHEE AL TERS S LRREMHL
20 0 DEFERET L. £ORR, FitHAONRERIE
Days after heading date BB Lo TEASNEY, OMETIRZ D W5 HA
Bikos W Ronkbotk, BRSERRENEDSE L
Fig.4 Same as in Fig.2 except for percentage of I KKESELOM»5%, BENBSEOEDIZ
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Fig.5 Comparison of actual and predicted values for
percentage of ripened grains. m.s.: mature
seedlings and y. s.: young seedlings.
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