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Shortening Effect of IBP on the Culms of Rice Plant

HAHEYERETIUTHERLIZE E:, BI9ET
BRSSP OBRIRAI S ERDB UIZUIET TITHBT 3.
tLThds, BAILES>TERZSOTHNIE, EOF
REUTRIEDLENZY, FEULRNEADEEIL,
WHW BREIER, HEELUTHEROED S TONELE
Zrhidizsin, ULhLndhicLTd, TORIG
BEET B FHEITONTIRZE D IR0,

1 EFRO Pikk%z BRIC A iz IBP (0, 0 ©
427 EN-S- ROV NVFFHRRT 2 — b)) S, i
DOHNETH ZKBOBLEDEFEZ 1256 F, BIRKIE
HIEEZ 35, BERERBITENT, ThisEHREGLIEIT
L%ﬁ%m EEEROBITBNTRGEAICH S hIc
iz, UhL, CTOEEYOIEREE, REHOLERE
iThiz> T—Hc@ L DT, HEO—HICA R
7‘;%1@%%71715 %0) ThHHERZ, I TICHLIITIN

mam@miwgmwnmeé BBITS 2 5hn 3
L AT, IBP Ofifick-Td, EiEodbobhs
HEERALIE, EROEEICE > TBDTHLRLTHS
5. Fli—HBHERT 350 0XIE, ThThHEERE
BEB>TNBED S5, REOKRBICEZOHBEOES %
BELT, ZTh 6D FEESR, BUEXOD T & HET
BEICL - T, VEARARZHET 5513, HEERDRE
Rehiz Y EHEIKTbOIRWRY, ZUiEHm2AL0E
Bz, U, THULICEREZ L > TERShIZEERD
AEEETHINE, 1 F0Z2DHHOES %2, BE®
HETAHOHMERLELT, MEOHKRESEMD
RRICX > TEDT L, MOMIETER, T CHEE
OFEICEE INIZPO T E LB TZFHOBER, Tkab
LEE L BREMEOERDERZHET S BXTHE &
BoTC ., KHITBWT, TH5LFHEILE-T
IBP @, @RLEL2EBRELUINEROERZDNS.

W EUBRLEHRE
B 2 37 4 LFETERASH YRR

RBMEIEAE

PR B RIR/NEESSEIITIC D 3 7 3 7 A LTk
HREHEYHERRFTROMBFITB N T, KiEmERK
205 % 6 A13HIC FEA L@ L, IBP UBKX & &
IR D 2 Kichid 1z,

IBP MEBXIZ 7 A4BICEAEF 2 BRAE &L
T, $128 BI9HICHA 7205 LT, ThThil
& (7% ki) 4kg/10a % 2@, KEMEAICE b0 E
Ufz, 1XiE 10m2 & U, ENEmEXEd 288
LTz, B e TEE UTHEAE 406 (N: 14
%, P :20%, K:169%) 50kg/10a, BiEE L T7 A18
BICHi#% 20kg/10a 2HEL 12,

HiE AR E L, TTXOEGEEZET 5452100
AT, 10ABHICE»SREMY Ch2 REBK LU
7z, DEIREHITONT, ThThOHOREX LY
3ERPRIEL, AEB30ER 1KOREXELUZ. Thb
REZVZICODWTITNTNOREB JOBEERERT
ZEEMEREEL. 8, HEOERICONTIE,
FITGEONEM X ) BB 1EE (N), 28 (Na), -
------ % n Bl (N2) &Uiz.

RBERLEE

HIEDERZHE 1 RITRUIZ, BB d2HEIC L »
T, B1EME»SESHEETOTNATHOES (x2)
L, BE vy OBfR%, nE, EUERGRICOWNT, F
EEREAERICED LRI,

Y = 77.20+1.138 (x,—33.00) +0.695(xo—
1.807(ax3—13.00) +0.417 (x4 —
—2.80),

Y = 84.67+0.592 (2, —
0.450(x5—15.57) +1.139 (x,—
—3.60)

19.47) +
8.40) +0.506 (5

33.43) +1.340 (2,—21.23) +
9.47) +1.511 (x5



BEME « diidssk 1 IBP O 4 T3 2 @BRILIEA — 47 —
Table 1. Length (cm) of the first (x,), second (x3), third (x3), fourth (x),
and fifth (z;) internodes, and of the culms (y) of rice plants
applied IBP in their growing stage, and of plants in control
Treatment Control
Culm Node Culm  Cylm Node Culm

No. x, Za Z3 Zy X y No. Zy T2 Z3 Ty T y
1 29 16 16 12 5 80 1 35 22 14 7 1 78
2 32 19 12 8 3 74 2 32 20 17 11 5 87
3* 31 19 14 8 1 83 3 35 24 15 9 3 89
4 34 19 14 9 5 83 4 34 19 18 11 6 90
5 37 20 11 8 4 81 5 32 20 16 12 6 87
6 33 20 12 7 1 73 6 36 21 17 10 5 91
7 31 19 14 9 3 77 7 37 20 15 9 5 86
8 33 20 12 8 3 77 8 35 22 15 11 3 85
9 34 19 12 10 2 77 9 4 20 17 10 5 86
10 32 19 14 9 4 77 10 35 22 15 12 3 86
11 34 20 12 8 2 77 11 31 18 17 11 5 83
12 33 22 13 8 1 77 12 38 25 13 7 3 86
13 34 19 15 10 4 84 13 34 22 16 9 2 84
14 34 18 15 9 4 81 14 30 18 17 11 5 83
15 31 18 13 8 3 73 15 37 23 15 7 3 85
16 34 20 13 9 1 77 16 33 22 17 10 2 86
17 33 20 13 9 3 77 17 30 17 16 10 6 81
18 30 20 14 9 2 74 18% 34 21 19 9 3 78
19 36 23 11 6 2 79 19 32 19 14 10 4 79
20 37 18 13 9 4 81 20 36 21 15 9 3 84
21 33 20 13 7 5 78 21 35 23 14 9 2 82
22 33 19 13 8 2 75 22 35 21 15 10 3 84
23 31 16 14 9 4 74 23 35 21 14 8 4 87
24 33 20 10 7 2 72 24 34 21 15 9 2 81
25 33 20 14 10 2 79 25 37 25 15 7 3 86
26 33 20 14 9 2 77 26 35 23 15 8 3 87
27 36 21 10 5 1 72 27 37 22 15 9 2 86
28 34 19 13 9 3 78 28 34 22 14 9 2 83
29 30 20 13 8 2 72 29 35 21 17 11 6 89
30% 32 21 13 7 4 77 30 36 23 15 9 3 87
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Fig. 1.
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Length of internodes, x,

Residual lengths (y—Y) of rice plant
of treated block plotted as deviations
from the partial regression of culm
length against length of the second
internodes. Two solid circles (Nos. 3
and 29) were omitted in the later
calculations as outliers,
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Fig. 2.
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Length of internodes, x»
Residual lengths (y—7Y) of rice plant
of control block plotted as deviations
from the partial regression of culm
length against length of the second
internodes. A solid circle (No. 18) was
omitted in the later calculations as
outlier.
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Table 2. Corrected sums of squares and products, inverse matrics and partial
regression coefficients for the experiment on growing of rice plants
Statistic Treatment Control Sum All
() 96.10847 121.17242 217.28089 240.24832
Cnxe] 31.68388 88.41380 120.09768 152.86919
(x125) —38.81612 —34.82758 —73.64370 —28.71896
€N —28.14153 —51.27586 —79.41739 —60.34648
(5] — 9.45765 —37.06896 —46.52661 —33.35320
Cz2) 58.96740 107.79311 166.76051 213.51448
(xaxs) —32.53260 —37.58620 —70.11880 — 6.01734
Czoz] —35.57065 —49.86206 —85.43271 —58.22542
Ca5) —27.60325 —53.96552 —81.56877 —62.78030
(2] 54.96636 43.17242 98.13878 186.03523
(xsz,) 41.42909 31.72414 73.15323 110.45799
(as) 23.89545 31.93103 55.82648 81.58535
(=) 50.85748 59.24138 110.09886 125.93099
Cxazs) 17.28740 34.31034 51.59774 62.53035
(2] 42.67915 60.82759 103.50674 110.05410
Cz1y) 54.10847 57.34489 111.45336 251.05872
Czey] —13.32065 39.82758 26.50693 225.68788
Czay] 58.17909 53.34489 111.52398 384.63414
Czay) 55.85748 33.44828 89.30576 205.21214
Czsy] 60.53583 46.86207 107.39790 187.42164
! 264.11023 272.68965 536.79988 1385.38302
n 0.0163410 0.0236512 0.0086329 0.0084096
12 — 0.0074445 — 0.0189755 — 0.0057894 — 0.0067030
1 0.0142180 0.0029338 0.0033511 0.0020536
cia — 0.0053753 0.0077443 0.0008805 0.0007023
s — 0.0069768 — 0.0083924 — 0.0029282 — 0.0031677
a2 0.0397125 0.0351324 0.0166010 0.0128821
Cas — 0.0076093 — 0.0001326 — 0.0016430 — 0.0069355
Ca24 0.0234681 0.0027064 0.0058334 0.0051096
25 0.0187893 0.0181481 0.0084583 0.0074874
Cas 0.0661658 0.0467861 0.0242219 0.0166921
Cs4 — 0.0442528 — 0.0137684 — 0.0116498 — 0.0126791
Cs5 — 0.0208912 — 0.0150056 — 0.0070452 — 0.0084276
Cu 0.0649123 0.0370043 0.0217912 0.0216500
Cis 0.0124706 — 0.0065344 0.0004133 0.0002238
Cos 0.0406822 0.0389889 0.0186044 0.0183513
y: by 1.0879453 0.6227494 0.9465857 0.9388272
b, 1.0737858 1.2430003 1.0409194 1.0087099
bs 0.9836251 1.5001209 1.2342292 1.1892476
b, 1.2027084 0.7490640 0.9439954 0.9374664
bs 1.3160864 1.0497477 1.1471207 1.1383513
B 248.64059 239.56888 478.24047 1326.51074
R2 0.94143 0.87854 0.89091 0.95750
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Table 3. Analysis of variance of a multiple regression equation with 5
determining variates x,.s; no restrictions in the design.
Treatment Control
Term
DF SS MS F DF SS MS F
Combined effect of b;'s 5 248.6406  49.7281 70.72 5 239.5689  47.9138 33.27
Test of b, 1 72.6090 72.6090 103.26 1 16.3460 16.3460 11.35
Test of b, 1 29.0440 29.0440  41.30 1 44.1595  44.1595 30.67
Test of by 1 14.6143 14.6143 20.78 1 48.0833  48.0833 33.39
Test of b, 1 22.2879 22.2879  31.70 1 15.1676 15.1676 10.54
Test of bs 1 42.5582  42.5582  60.52 1 28.2538  28.2538 19.62
Residual error 22 15.4696 0.7032 23 33.1208 1.4400
Total 27 264.1102 28 272.6897
Cn 1 166782.8928 1 209015.3103
Association between x;’s 67.5272 127.3863
Table 4. Analysis of variance comparing 91
regressions on relations of length
of culms to their internodes of
rice plants cultivated with and
without application of IBP 89¢
Term DF SS MS F
Combined slopes, be 2 478.2405 239.1203 250.96 871
Test of b, 1 103.7918 103.7918 108.93
Test of b, 1 65.2679 65.2679 68.50 85}
Test of b, 1 62.8939 62.8939 66.00
Test of b, 1 40.8939 40.8939 42.92
Test of bs 1 70.7298 70.7298 74.23 g 83f
Divergence in slope 2  9.9690 4.9845  5.23 g
Between positions 1 0.3120 0.3120  0.33 g g1l
Error 51 48.5904 0.9528 =
Total 56 1385.
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of treated (solid circles) and control
(empty circles) blocks plotted as de-
viations from the partial regression of
culm length against length of the
third internodes.
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Summary

It has been recognized empirically that the application of a rice blast controlling
agent IBP (0, 0-diisopropyl-S-benzylthiophosphate) in an appropriate dosage gives the
shortening effect on rice plant culm and this side effect is of use to keep the plants
from the prostrating damage by wind at their harvesting time. The length of culm in
a rice plant with or without application of IBP has been related by five partial
regression coefficients to the length of internodes. The analysis of variance of multiple
regression equations shows that 94 and 889 of variation in the length of culm could
be attributed to variation in the length of internodes with and without application of
IBP respectively. Every contribution of length of five internodes to the length of culm
was significant but they did not contribute equally to the length of culm. The magni-
tude of shortening in each internodes varies widely depending upon the time of
application of IBP, The shortening effect of IBP on rice plant have been proved by
comparing these two multiple regression equations. Although the b;’s for plots with
and without IBP application were of the same sign and similar in magnitude, the
slopes differed significantly. The test for a difference in position between the two
equations for plots with and without application of IBP gave a nonsignificant F.



