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STUDIES ON THE BORDER EFFECT IN THE RICE PADDY FIELD

II. Physiological Status

Kiyoshi KoGURE, Atunobu INOKUTI and Yasuaki NAKANISHI

The peculiarity of the border plant mentioned previous paper was studied by analytical methods for several phys-~
iological characteristics.

1. The activity of photosynthesis and respiration were pursued by CO, gas-exchange determination of whole
plant. Diurnal changes in CO, exchange were different among rows; photosynthetic rate of plant grown in the
border row was superior to that of inner row within 2.5 to 3 hrs from sunrise, especially at the maximum tiller number
stage and the ear formation stage, then declined similarly among rows, including the respiratory rate in the night.

2. As for the status of photosynthetic and respiratory capacity of border plant, the former was high till the
heading-flowering stage, but the latter was continuously high compared to the inner plant.

3. The transpiration rate, which determined by measurement of the amount of water loss using pot trial, was
remarkably high with the plant grown in the border row and became lower according to the order towards center
of field throughout the whole season of growth.

4. The root activity which measured by means of the a-naphtylamine oxidation was high on the border plant
during the early growing period and then lowered similarly among rows.

5. With regard to the chemical contents on the border plant compared to the inner plant, the nitrogen of leaf-
blade slightly declined and the non-structural carbohydrate of leaf-sheath and culm remarkably increased at the
heading-flowering stage, thenceforth occurred the drastically decreasing.

Judging from the results, it may be pointed out that the considerably high physiological activity seems to be
obtained an adaptable ecological characteristics and this posterior peculiarity take part in the high-yielding ability
of the border plant.
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Fig. 1-1. Diurnal changes in carbon dioxide exchange of whole plant and

environmental factors, ear formation stage.
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Fig. 1-2. Diurnal changes in carbon dioxide exchange of whole plant and

environmental factors, heading-flowering stage.
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Fig. 2. Solar energy of every 10 nm within the range
of photosynthetically active radiation at
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(-~-) Alley between 1st and 2nd row at 42cm
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(—— ) Alley between 2nd and 3rd row at
42 cm (6), 21 cm (7) height.
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Variations of photosynthetic (—)and
respiratory (— - —-) rate of plant grown
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Symbols are the same as those in Fig. 3.

15 O BRI KBONGRICEEERE L 5, FESKE

WZEEBDTHE. BRSO BRULABO @R, oSER 2 SHOBS = 2 F-t3ERHD, KEEHD
SRETIKEROHELD > THUBFRITES CLERUTVS. Lo CTHEAEROEABE CIIHHER 3B

BT B 2 RREREDERY, L RAEAFOROEHICARN BN b0 LBEINE.

—F, FEMS Y @k

MO LEFOERBBARBERETEANFESTIEERRBEEBEORII80~90% T, BEHEIIZ0~T0BICIEB T &,



Ktk HOERE, REEZ: KEERBSKBTSKE () 81

UL LKFEOS K BN TREBEO O I RESIABEEICHKR LB BB EERLTVS. O
EAEBROBE LGS ES &, EHORY, & CBAMICIEHBOFNAOEIE bHE - TEIIDPENLE
(ot bDEHEEINS. ’

% 5 HRATSRBIUBORBERERLTVS, Ry 47y, FRbBMAKSLY ORBESS &, WHRITRL
#EBEEE KREOMELEL OIS, SR, SHRERBICKT, Z0RRBARL, ELFAMTIA
B (E1H) BB -To. £ THE6HICHIERRL O RERE UTHET S &, HERTEHER S LTI
CRE 1R EE 2 ASBREN L TR TE I EE 4 ARE - Tk, Chicd LERIES ERARE» 5 Wil T
W - THR LT, BES @ RKROEORILEED BEMERH~, BBEOBEABLHROFIHIC BEAZHSLYH
BRCBOTRIBESKTH D, FRICE > TRILOB U I BEMNSVHBREZHFIES EXHGLEES LY, C©
mmﬂT%@%Dﬁ&%ﬁﬁwca,ﬁﬁém>@ﬁ&%%ﬁ@ﬁﬁﬁmca%%wfméﬁamwﬁﬁ%ieha

’; .
I 50 1.0
=
E _ @
B = Tillering stage to £
2 g heading stage §
= 520‘ 1 Heading stage to z
g = ripening stage =
gwm E I &
= : L
5w S0k | D) o
- Q 2 =1
B & b5
© )
= 100 % E
3 2 S
£ £
5 T B Ist 2nd 3rd 4th "5 BhEE B W
VI VEXKXX Row Vi uwwm v X
Fig. 5. Variations of amount of Fig. 6. Variations of transpira- Fig. 7. Variations of root activi-
transpiration of plant tion rate. ty.
grown in the border Ist Symbols are the same as
(©O), inner 2nd (&), 3rd those in Fig. 5.
(@), and 4th (O) row.
= 10 20t
z 3 3
2oAr S~ g =
kel =
— Sk 3¢
© S S 2 15¢
- 2.5 L9
g st 5 S
e o 08
g £E o £ E 10
- 29 B8
g ol S5 39
= 58 5
S 1722 €
o & ]
5 g g f
o0 —
o 1t = S
£ g 3
Z, = 0
5 BES & W T s # @0 B BEE B Ao
v v T KX W vw M KX W WV W X
Fig. 8. Variations of nitrogen Fig. 9. Variations of carbohy- Fig. 10. Variations of carbohy-
content in the leaf-blade. drate content in leaf- drate content in leaf-
Symbols are the same as blade. sheath plus culm.
those in Fig. 5. Symbols are the same as Symbols are the same as

those in Fig. 5. those in Fig. 5.



8 FIRZEREMEHRE $36% 15 (1984

ZCTCHREREBIZRIKOVWTZORBEIRBRESHSLICAMOBZFICES C LERDZOT, ThSHBER
U OSEBARE X 2 2 ROBACDWTHEN, ETHO LB SHEERBEIC TP - 182 0% ITIE
TL, BRIICHUTAER T, ZhEFIEOETASE, ARS (E1HA) BAMICELTENRENEED
BREBLTEMLTOWRENWEZ S, KBRICETS a-r2F 47 3 VBT OWTIRILES %9 33 20K/
REFITT B EDOMOBUIEE UTREIN, PREEETICLRL-TER, VABSZOREBET IS
EAEEDI., FRKEHSY BBRPOLMROBEL LEORN LD EMHEEENC EERLTHS. ChoORSE
BARIC BT % peroxidase (&M &R E K CEERINE OBAED SBHRBOBLERIELTNE T EERLTNS,
Lo TRAZROBERZIBHACEOTORABH LANBBOEN & UTREN L TOLKE, KBREIES 6
HoEByARBBRTHEL ENOH3E, HUHWIKEARIBEY LBWEHAIKSSZ EBDLNE. LHLZDESE
B LUTES® BERH ENTOKRE T UM OEEMEC KROEBEICERNEHERLT L BDho R LW
BEFEDTCNBOTEICRITBBETSH S,

FBEWENDERARFICDNTAH L EEE~IORKDEB) Thote, ETEHNERBETREBTLE-TE
FICET L, FLBEUTARESESHB L TR CRZOESEAREL s, BB 1L.5% ERFLTH. I
BEBREC AR UL ESERBE AR EELOMBEIR r=08725 LAEBETH -7c. —F, FEHEERAMYEHE
BRonTaH5E, HRERBUBICEARE B17) BHoRMcHUBRBFCEHBLLBET U THEEML
7o, ThEEE - BRRHOVWTASE, HREEHATEHE TRAELERMBS SN BERBTRELL, 20%BRICE
TOTFhHEEEICET L

KBOEFICHS BHRSOBEL DN TREZ OBRESL N B, IS O 2 ANERIT RAKLHREZ
MABEECSEBEE-> TOT, HHEERHBLUBICRERE~OBRBERMIC R BZRUBORBBLETHL L%
AHDTWE, EFRBERSY, APSYY QBRH~NERLLRKDOBER BREELERESL-T, Chidl
AU TBTTALENS 0T, BRMIKFBRBE LN - 2B CBHUEREERZLTVWAZ EER LTV S.
—%, KECABHIINBREL T ORKIGOERENSED 1, FARKBOBFERAGREL LY, RORE
LHEFET S LENTND. Lo TERRICEO THEBEMCRKDOTELTERE, TOROBITH
R EABBCAONTTFEEE LRI HEE UL ESHSM L - .

ULO#ESEDS, BEFEAMCEUTELT CO, RLictEET RSB ICEThEYN, FERICOWVWTHS
LRBUTHA ERVL, FHIOBEEESESY, TLBELEKOEICETN T, CODEESMERERYT
OREVBELYUEEBTKRELFELT, COUBRARKEDEE LT IRFO—RHSEREERD . —F,
&%%m%%%ﬁﬁémfﬁ%¥@Tb,%ﬁmowf%ﬁ%%&mw%Oﬁaw?%%%%%ﬂ%&ﬁﬁ&%hn
U LB RO RIEASR EIEB L EEME - T-REB SN TO RGO~ OBITEFERICLT, FEREL
QEBREEAABDIDOREE LI EMEINS. LEd-T, RBRBRERBRSEEEOERBEE L RBICHEYT
ZH5DEELONTDT, SBIBCOBREBMARUOENRICRE IS IHTOBEREBE L ELTVAS,

5l A X ®
(1) Austin, R.B. and BLaAckweLL, R.D.: Edge and B oVRENUSN DS CEE LIKIBOEIELR
neighbour effects in cereal yeild trials, J. KB B3 EBERICOVT—FHER KB ICE
agric. Sci., 94 (3), 731-734 (1980). WT R Uf kAEE Bbic—, HYER, 31(2),
(2) Gomez, K.A. and Dte Dat1a, S.K.: Border 195-200 (1962).
effects in rice experimental plots 1. Unplanted (6) BAMEE : KEICR T 3 RO EERTITH
borders, Expl. Agric., 7 (1), 87-92 (1971). BT A% 244 BESELABULIERT
(3) Gowmez, K. A: Border effects in rice experi- DEMN, BER, 25(2), 122-123 (1956).
mental plots II. Varietal competition, Expl. (7)) REEZ, o=, B% £ ABETED
Agric., 8 (4), 295-298 (1972). 2R (PH) XU, X, XV B0
(4) BE |, k4k— MERERE: KBECBT3 PHRENHE & UK RORKRRERMER, BER,
RILOBA L BELEGLOME E6H KEHOD 23 (3), 192-197 (1955).
BABDEARABICET LIoKBOKIABEED AZEL (8) van der MEeuLeN, J.G.J.: Over den Invloed
DOHE:, HER, 47 (4), 515-528 (1978). van Randplanten op de Ophrengst van

(5) JNEBE—kF, SEHKES, LBHE kBEOREL Sawahpadi in kleine Proefvakken, Landbouw.



(9

(10)

(639

(12)

(13)

(14)

AE B FOESE,

V11, 1931/32. pp. 85-106. (K, 7 (3), 510-511
(1932) X v 31M).

=i OB, B W REER NEED R
PIEIC & BAKBERBONLER « FRICET 55
% OEIWR ABERBOEERO BELICET
AWF%E, BER, 38 (B12), 41-42 (1969).
MIYASAKA, A.: Studies on the strength of rice
root 1I. On the relationship between root
strength and lodging, Proceed. Crop Sci. Soc.
Japan, 39 (1), 7-14 (1970).

NEED  KBOREEKE T ORHEEHEIR I
3 AP, BHEHE, D(9), 1-169 (1961)
FULHKERS - BSRROBBEERCEMBEA
BERE, 28(4), 479-482 (1953).

KEER, 2 EE: KEOHEROBHICEX
IFTRORCET AN Flw HHMORD
3@EBEoM LEHEBYE LBORE L OBk, BIE
2, 39 (4), 487-495 (1970).

= B, B B KBRBUZARMRO—
By, BYER, 52(2), 168-176 (1983).

PEEE

KERRIICE Y 3K () 83

(1%

(16)

amn

(18)

(19)

(20)

MR, FWHHER KBTI EERBRKIEY
DOHEEELZBHEOME, HIERL, 26(2), 105-108
(1957).

HhE$E, BMEEZD  KBNEOKRINFELEZD
BRI ATEFIIE B64R B
B3 ARl BHRESLNORERREZOD
F&ik, HIER, 32(1), 35-38 (1963).
FHEMNRE, FEET, NBERE : YL
HEHEDEHTE FI3I{/ ABEENONRS
B e, 43(2), 180-195 (1974).

FEINRER, FHEEF, WBEERE : fHBRE0
HEREMEHHE F4H KERLEOREGRD
RO NT, BIER, 43(3), 196-206 (1974).
YAMADA, N. and Ota, Y.: Study on the respi-
ration of crop plants (8) Effect of hydrogen-
sulfide and lower fatty acids on the respiration
of root in rice plant, Proceed. Crop Sci. Soc.
Japan, 27 (2), 155-160 (1958).

EEARE  BOBHAEE LEE, 37 B45),
63-68 (1966).

(19844 5 A318  3%3)





