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SUM NIAIR Y
 

i:g grown 

side by side in ilo-row t ("varietal (oi)iputitiot "I plot yields. Plants ill 
Three varieties of rice, sccltedtifi"ticir diifliir('nw inheight and tillt ability, wvr' 

plots to d(Ictliiinc thc cfle 
border rows perlrormtd ditifzi tlyloin thio' il Ohwcenlttis of'plots, hi. hcr-tillriig or tall'r 

varieties tending ti- pi'ifbrlliirie 
' 
"a jaiclitplants. (:(itlipai imns aiiii \ii : O'tsto depr'ss n 

based oil plot yields. dct(.'rmi 1(1%ithout hord t risss. gave diflirent'd,idl;11 i'xiluding thn' 
t%%o ('1 (.:1(h o sofflicit-It di'effect, of,,%alrudare'sults. Excluding'o rowv.s 11id,'.Laplot wa toelillilltn 

eoonpetitinn n yied iata. 

The performancec of plants along tWe sides or' nls of' a plot is avnt difh' nt friom 

the perfbrmancu of plmts in the centre, this lthenomcnon I cinrg cal led th' 'boder 
ftcts isplantingeffects' (1omez and )cDatta, 1971). Ote cause of b)r t 

d.,fCl'ent varictits in adjacent plots, which is geierally rcfTrrdt to ias 'varietal 

Competition'. Yields of small grains arc consideralblly influenced btv planits of 

other varieties growing in adjacent rows Kicssclbaclh, 19)23; Stadler, i!21 ). 

Hartwig elal. '1)51) concludt'd From ti itudv on sotl)t'ats that varietal ot

parisons using one-row plots wtrt not acCUrattC, and \'Via i1c( t (11. I92 .) rt('c0t

mn!letd that two rows f'i'oin each side of small-grain ptlots should Ibe remvced o'' 

the effect ,'varicttal competitioin.left unhar'csted to eliminate 

the other iani, Love ;1919) rel"ort'( that only slight compctition occurs
On 

among varieties of siall grains, I ut to eliminate this effec t fhc suggcstcd groupinhg 

strains of similar matturity. Similar findings wtrc reported by Springfield (1927) 

for oats and wheat, by Ross 98) fifor grailt sorghum, and by .lalatliymc and 

Escuro (1966) tr rice. In ay \ari'tal test, relativ'e yields rather than actuial 

yields are most important. H'ince, tie critical consideration is not wltether border 

effects exist but whether \arietal comparisons are affected. \Vc thertfore utnder

took this study to determine the extcut of' varietal competition and its c'c'cts oil 

comparisons between varieties in trans)lanted lowland rice Or'rz saliva L.). 

MATERIAIS ANI) METIOI)S 

planted tile varieti's I R8 and Peta, and the experimental selection I R '27-80.1,
 

which differ in tillering capacity and lplant hcight (Table i), in two exptrimcnts-
oe 

one withot added nitrogen and another with 12to kg./ha. nitrog'n added in the 

Iorm of ammonium sulphate. The experimeits, conducted ,at IRRI ii tlte dry 

and wet seasons of i969, each incltded all possi tle pairs of th thrt' \'arieties 

side by side inplots, at plant spacings of 20 , 2o cm. Each plot contained ten 
Grain yield was6-rn. rows and no unplanted all'y was provided between plots. 


determined for each row within a plot.
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Table i. Some agronomiccharacteristicsof three rice varietiesgrown with and 

without added nitrogen 

No added nitrogen 120 kg./ha. added nitrogen 

Variety or Plant Tiller Maturity Plant 'iller Maturity 

selection height (cm.) (no./in.") (days) height (cm.) (no./m.") (days) 

Dry season (Januaryto May) 
IR8 73 '273 13 8" 330 130 

9
o 15 xr6IRi27-8u-1 193 116 98 

Peta 138 2,25 139 165 273 138 

Wet season (J7uly to Nocember) 
96 263 125 

113 119 
IRO 88 176 .23 
IRI 27-8o-I 	 103 114 119 165 

--Peta 	 159 171 139 

* Data not available due to severe lodging. 

Table 2. Effects of varietalcompetition on grain yield (averages of 9 replicates in 

t./ha.) of border rows of three varieties, 1969 

Yield (t./ha.) 

Dry season 	 Wet season 

Border Row No added 2o kg.1ha. No added 12o kg./ha. 

variety position nitrogen added nitrogen nitrogen added nitrogen 

IR8 
Peta I 3.36** 	 4'58** 3"54** 3'18** 

'. 8 8 ** 3.66* 416**
2 3'70 


3 3'74 5.21" 3.92 4"86**
 

4-97** 5'91 

2 3'95 5.83 4"47 5-72 

3 3187 5'93 4"23 5'95 

Centre 4'04 	 4'13 

IR127-8o-1 1 4"91** 	 6"33 

5189 	 5"73 

IR127-8o-.r 
IR8 	 1 3"82"* 5'50* 4"11 5.69 

2 4'31 6-28 4"09 5"81 

3 4'57 6.4 4"33 5'72 

Peta 	 1 3"46** 4-39** 3"86 4"17*
 

2 4"34 
 5-43* 4 
0-
2 4

.
86**
 

3 4"33 5.93 4*17 	 5'23 
5'46Centre 4",-2 6.oB 4"11 

Peta 
-7"18** 5"99**R127-8o-1 1 5-88** 
-2 456 566** 477** 


24 -23 4'35 499 " 
4"87 6.88** 4-95** 

2 4-80 6.,o** 4'42 

3 4"29 5'17 4'35 

IR8 	 1 

4'73 4.11Centre 4"45 

• ** Significant at P = oo 5 and ouri respectively. 

RESULTS AND DISCUSSION 

rields of individual rows 
There were no significant differences in grain yield among the four centre rows of 

any plot, hence we used the average yield of the four centre rows of each plot as 



297 Border eJ]'cts in rice experimental plots 

the control. We designated the three border rows, starting from the otutermost 
row of a plot, as Rows i, 2, and 3. The plerformance of' p)lants i.i the border rows 
was affected by their variety as well as by the varictv ofr th plants in th( adjacent 
plot. 

I?8. Border rows of IRB (which is short and hit,,h-till'ri tg) adjaeilt to Pcta 

(Which is all and Mditin'i-tillering) had lower grain Odds than the cetrea rows 
(Table 2) In fi'rtilized plots, all three border rows vcdcd signtificantly less ill 
both seasoits, the greatest redUctioi occur,'ing in the wet seasot. Ill both se-asons, 
the reduction illyield was highest fir Row t, tbllowid by Rm s -2and :j. but the 
effect was much less 1)lOnHout'C(d ill unf])ilized plots. Ill the dry scasoti, the r-huc
tion in yied was significait Only in Row i,whlile in the wet season it w;ts significant 
in both Rows I and '2.Oilaverage I)ordhr rows of IRH adj;tcent "i,Pcta llatits 
yielded 15 lcr tent less thai the control ows hiunfri',tiiizcd plots anid 3:3 yr cetit 
less in firtilized lplots. I-h'ight diflerc nes prob l)'y aecotitedI for tile 1rductiott 
inyield inIR8 rows lnderig AM. \'lcrenas IR8 did not hdge, Pcta logl 

as much as 2 weeks Ittforein all trials to .1. IR8,was harvested. In the ,Vet season 
Peta lodged so severely in the fi'rtilizcd plots that no (hata werc c]lcctcd. IR8 
border rows l)roded less b eCetise PCta plants shaded them early illthe saSll atid 
lodged into them later in the seasoln. On the other hand, when I R8 p)lots were 
bordered by IR 127-8-1 (which is mcli n-short and low-til herilig, yields of the 
outermost rows Of I hRincreased, though the effect was sigiiait m"l inunf'erti
lizcd plots, and did not reach beVond the ottermost row in either ssonl. The 
increase in yiel prohalbly ocuTirreld bcCase IRi 27-80-i has a low tillcring 
ability and so provided less competition to IR8 plants. 

R.2 7 -So-. I i the dry season, graiti yields in the otterniost ro\s of Ill.127-80-x 
adjacent t) either IR8 or Peta were cotsistently reduced but the reduction was 
greater in tie ottrtost row adjacent to Pcta. Ili th wct season, only fertilized 
plots bordercd by Pcta suffered significant yield reduction. Peta was both taller 
and slightly highr-tillering than IJ.1t27-80o-1, whereas I R8 was shorter lit muich 
higher-tilhritig. Yied reductitm of IR 127-80-I plants bordering Peta was greter 
than that of I R88 bordering PCt. While the height of Peta was the major cause of' 
yield r ,,edoi iorder rows of IR8, both its greatrheight and ltight ile'ring 
capacity sui . .sd the yield Of' I 27-80- I. 

Peta. The yield of' the out(rnost row of' all Peta plots was significantly higher 
than yield of the ccttre rows, with an average increase of'235 I'" cent whei tile 
outermost iows were adIjacent to 1R8 and 43 percent when adjacent to 1t27-8o-I. 

Comparison amoig z'atieties 
Varietal comparisots based otn plot yields, determined with and without border 
rows, gave diflrent results (Table 3). In the dry season and infertilized plots, 
IR8 and IR12BtI7-8-i signiiicantly outviehded Petw whin thtce border rows weu'e 
excluded, Ibut no significant difl.'e - were observed inwhole-plot yields. In 
the wet season, on the other hand, w', the three varieties showed comparable 
yields when the three rows we e excluded, Peta signitficantly outyi'lded the other 
two varieties by about 9 per cent when no borders w\'ere removed. We observed 
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either in yields of tihe different varieties or in varietalno appreciable differencces, 
on each side of the plot and excludingcomparisons, between Cxcluding two rows 

three rows. Excluding two rows was apparently sufficient to eliminate varietal 

competition. 

Table 3. Grainyields of three rice varietiesgrown in lo-row plots, with and 

without borders, 1969 
Yield (t.ha.) from plots 

Added 
nitrogen Variety or Including Excluding lxcluding Excluding 

Row I Row I &2 Row 1,'2& 3Season (kg.jha.) selection border rows 

Dry o 1Rl8 3'97a 3"91 a 	 3 96a 4"°0F
b
 

, .V-t
IRI '27-"-I - 51 4"21a .13 h 
b 

-5C 7a 4-401 .t.t5bPeta .*" 	 4 *. 
b 


5'36 b  -1931 .197 5 o 5 i(ibDry 120 1Rl 5' 5"26,fi 	 5'31bI R 12'7-81 r)- .ta 

Peta . '86a 	 -t5o:1 ,t' 4 1125 

' o6a a0" 4 (2i .1 oga 

4'101 .t13P .1 1 6a .' 1la 
1 .W3tWet 0 
1 t 127-80-1 

Peta -'5113 .126 a .",oa .' 1,2a 

N.B. Any two variety means under the same condition having at least onc comnon letter are not 

11 - wo5.significantly diflient at 

CONCI USIONS 

Plants in border rows adjacent to varieties that difleed in height or tillering ability 
tillering or tallerperformed diflerently from those at the centrcs of plots, highet 

varieties tending to supp,ess the p,-rfbrmance of adjacent plants. Corn petition 

effects dtie to difference in tillering ability were greater in the dry season and under 

never extcntledl further il thallil tlw outerunfertilized conditions, but the (l'ects 
most row. On the other hand, when shading or lodging of the taller variety was 

the maior case of' yield reduction of border plants, the (fed'cts were greater in the 

fertilized plots and in the wet season. Even Row 3 was sotctin(s allffected when 
the
tall bordering plants lodged severely and fell into the adjacent plots early inl 

rice should be designed to group varieties thatseason. Hence, varietal trials n 

have similar height to minimize horder effects.
 

Comparisons among varicties were inaccurate when plot yields were determined 

withotut excltding horder rows, but excluding two border rows on each side of 

the plot was adequate to cope with varietal competition. Exclusion of more 

border rows may be necessary when adjacent varieties lodge. 
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