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STUDIES ON THE BORDER EFFECT IN THE RICE PADDY FIELD

Il Growth and Yield of Plant on the Restricted Rhizosphere

Atunobu Inokuri and Kiyoshi Kocure

The present experiment was carried out to obtain some informations about the peculiarity of border
effect, especially mutual effect of top and root. The experiment was conducted with plant  grown in
pot burying row pattern of 30 cm and hill space of 18 cm, using the cultivar “Setohomare” as material.
The pots included differences in depth of standard, severely restricted rhizosphere (S), and deep,
mildly restricted one (D).

Results are summarized as follows :

1. The development of plant height, tiller number, root length, leaf area, and the dry weight of
whole plant and each organ was markedly recognized during the late growing period. -And these
items became high in plant grown under mildly restricted rhizosphere (D) and/or border row, as the
growth advanced, especially after the ear formation stage.

2. Out of the yield component factors, the number of ears per hill and the percentage of ripened
grain were high in border plant and the number of unhulled rice per ear was high in plant of mildly
restricted rhizosphere (D). The hulled rice yield was significantly high in plant grown under border
row and mildly restricted rhizosphere (D).

Judging from the results, it may be pointed out that the high yielding ability of plant in the. border
row seems to be under a debt to the peculiarity which is supported by well developed top and root even
though the growth is late by restricting root-sphere, and that the top environmental factors are more
important for border effect than those of root within the extent of root—sphere in this experiment.
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Fig.2 Changes in plant height.
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Fig.3 Changes in number of tillers.
Symbols are the same as those in Fig.2.
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Fig4 Changes in root length.
Symbols are the same as those in Fig.2.
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Leaf-blade per hill (g. D. W.)

Plant per hill (g. D. W.)
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Fig.5 Changes in leaf area.
Symbols are the same as those in Fig.2,
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Symbols are the same as those in Fig.2.
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Fig.7 Changes in R/T ratio.
Symbols are the same as those in Fig.2.
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Fig.8 Changes in C/F ratio.
Symbols are the same as those in Fig.2.



FOERE, KE B KBEBBRSIC BT 3K () 73

B> NEIFITH B A2 DENNESL, 8HIHBRIZZNENKEL 57, Lh L DRONAFIN CIES 4
FINFE/INE VA, 2588 3FNIMBE VB &> THRL 7,

INSEMBEOHBIIDWTHMIMOKE, LUWE, BGERVER - BENS, DARBOZIZ VT
RH1%LANLT, 22BEZhFhOFEREEAEFIE 02>V TE 8B 9 ALBIIFALC 1 %L RLT
FRETHD, SHURMEFIEORERBLER - BETSHIFL IAAAIES %L LT, AL BE
NDZNIX7HH, SAIHRUVIAABIIZ1I %L SV TEETH -7,

R/ THO#M % Fig8 1R 7%, S, DERMIZHFWTIZSH I HE CRRMEIKE, 2NEIHEIEE
DLETHLIVSE>DROBEFEH, o7, TARE L AMFIRBIZEVTIE, SETIZ8HIHETIIEL
FI<PMEIF, 8 H30HASIIEIFIS>HMEFIE 2>, —FDX T3 7 H18H, 25HICIZE 1 5IEE 3, 4%
ESEBLL, E2FNER2/hE L, 8HIBICIEEIFI>HAIFIE & - -4, ZOHBIZFIMES /D s L BUSELL
Lizo 2P 8A9HE TORMEL 7 BB5HDFIMZIZZ M FR 1 BL NVTHETH »>725, SROLEEN
BT 5 AEIFIOR /THOESAEVWORFEETNEZ L L Bbh 3,

C/FHIZD\WT Fig8 IZRL 72, SKEDRXDOZDMfIE, B2 BLTSEADE LV /IEH o,
27 A25H, SAOHTIR1IBLALTHBEDESNRD Shi, ¥ AEGH>NAFIOER L, 7H25
HTIES%BLALD, DB 1IBLAVTEEFARD SN, WTFRLRAIEE NS WETH 70 2D &I
BESRS OB & 1EIE T B,

NBMRERIZ OV T Figd 2R, 180N, BRBARUIRTRELRL A, 318547750 B
SXADRIZHE 1, 2FITEY, &3, 45 TIZEML 2, —F, SEKOFIEIZHEVTIHELIFTEL, A
FUEE DR D 72 DREZHEBBOMEAA S 5N AHPE 251 & 8 3FI L IIFhA LED L D > 72,

30 — § 100 =
1]
g
©
= &
-~
-1
;o
@ £ sof
] St
L (=1
B L
g 10 g
£ 3
= =
Z Q
R
0
. 30
, 100 i
Lt —
5 g
I =
= oy
= ES
E 501 §
5 5 01
s g
2 2
£ & 0 ; :
E b 1
R 0 Row __/ /S ./
ow 1 2 3 4 1 2 8
Fig9 Yield component factors of each row. Symbols

[ {1 : Standard type pot
B : Deep typ pot



74 BIIASBLMENBRE $I7% B1S (1985

1Y) OMBUIREHE IRFICSREVDE
AED, FIMTEER S HE L — 3FULERL Te
NEAFIFKRTD 7,
BHBALE1MEHE 25 SR EDEFEML.
BIF|TIISKA, F4FTEDEAIE S LD
LK & & EIFHE SEWETH - 7,
THRTREZS., DRRBICIITEA KES B VA,
JERE & PNAIFI R CIE I A B - /2o B8, Zh
S5OPREBBRERII SV THINITOHERE. SKE
DEEDEILO>VT1IREBTIEIS %LV T, B
B E AEIFIBOZEII DV T4 BERThE 1% 0

40 p—

w
S
1

™
S
I

.
S
I

Hulled rice-weight per hill (g)

LRV THETH - 70

BRI 1Bk D XRINE % Fig. 1012/ L 72, Row
IhTHEAB LSS, DERKELHEI>HE 2>
%3 >HE4FITEBEHSNEGIZED, Z0%EI1 Fig.10 Hulled rice—weight.

Bl SNTEETH 7o THHAXETIRESE Symbols are the same as those in Fig.9.
DX TH- 7=, ,

DIEm&EE» 5 ABEEEIC BT 3 ARMIZ OV T, ZOMBIR &SR L 254 05T ORE & R OB
BHH ATRERA S N,

Tabht, EREENEFIOKBOEE & IURIZ, BEE LR THTH&EE2E L TL, HlR: 5
LAVEA L RA CEBROERI RO SN, LALEMARUC LTERMICRE2 35B% 5 2 B4,
BRO KL 3 5HPEBELREFIE & L ILEMEERVREMEIHEREFELS N,

LA L TR RIe 2 3R 121 p48M8 L TE L 30RDHBTH 374, LROBALS LT, KE
BR1C 51 2 AREEOSREENTIE, BRYRORBIEL Q3 THEE L0 i LR G401 o
AREL, ZOAHHTREIEGI: AAFIOR AL CEBFECIRBRIIGL T, RIEEBEOHELRIT
L mrigsmahn s,

L TEBOBEICHWTIE, REIFIOH FEBREAEREO 2 HISEVEEIT S 3 &) S EBRER@
ORE B LEBFIZ L TR EELST3) 2, BTHIHLTOLI0S 0 F 22 L 2EHHIC & 5 1HRE
DMELR EHIREBEN,

5l B X #®
(1) Awustiy, R. B. and R. D. BrackwerL : Edge and (5) JHHE{E—BR, SHPRSB, LEH=E @ AHORE

neighbour effects in cereal yield trials, J. Agric.
Sci. 94, 731-234 (1980).

(2) FOE(E : BBHUKHEME C 51T 5 BIEZOBW
LB+ 2038 NMEHERKTREEE IO ST 58
[BER L ERBEEREOHRB I VT, F
KEER, 21 (Na48) 196-206 (1970).

, RE R, PEREY . AKHEREI
B AARBILOVWT H1H £FENE,
—, 36 (1), 69-75 (1984).

WRE 3B, EE&E—, IEEE I AREILD
ZRILOBMEA L RS & OBR, H63R, KHE
DEFELE NS ET L 2 ABORIHEENHE
Lo kek, HER, 47, (4), 515-528 (1978).

(3)

M5 M2 LN OBAIEE L A AROEE
BRI 51T B REBBEHII OV (T EHAFEH]
LBV THRE L 72 kMR % PO ic—, BB, 31
(2), 195-200 (1962).

(6) ARE Bk, FOEE, HERE . KHBERIIC
B BARIBIZOWT, E28, fEHEOEHEER,
FNABZEE, 36, (1), 77-83 (1984).

(7) # =R ABORBERI ST EEEN
— Root Growth Analysis & Growth Analysis —
EOREIZOWT, BB, 53, (1), 41-46(1984)

(8) MM I MOV L AL, 39-178, ¥HE, B
EHMHE (1960).



FOFE, KRB B KBRS BT 5K8 (1) 75

(9) MBHEZ  WIEOCHER LB, 250-265, HIFE,
REE (1965).

(10 Murara, Y., J. Ivama and T. Honma : Studies
on the photosynthesis of rice plants. I On the
interrelactipnships between photosynthetic activity
of the leaf and physiological activity of the root.
Proc. Crop Sci. Japan 34, 148-153 (1965),

(1) Van der MguLen, J. G. J. : Over den Invloed

van Randplanten op de Opdrengst van Sawahpadi

in Kleine Proefvakken, Landbouw. V[, 1931 / 32.
pp. 85-106. ; B &E 7 (3), 510-511 (1932) &9
51H.

(12 PR =ER © BBRABRO BREE R URERRES,
BRE, 28, 4), 479-482 (1953).

13 &M &, & F kBT 3ABSERD
— @i, BB, 52, (2), 168-176 (1983),

(19854 5 A31H 2H)





