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Missing Hills in Rice Experimental Plots' 
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ABSTRACT 

The effeegs of missing hills on the performanec of the 
surrounding plants wert imu(esligated in it series of rite 
(O,'ya saliva L.) field experiments uitder seveal (ondi-
lons. Plaus imnediately adjacent to a missing hill were 
found to havc signifi(tal .111oret pan iles and Ihigher 
yield thai dlit Tie magn.i-planls surround Iv lhing hills. 
tilde of Ihe increase, ho vt-c, 'aritd Ivitlh varliety, plant
spacing, fertilily h'vd', crop Seasotn, alnd (thr 1n11mluer ;and 

the distril)ulion of missing hills. The st11o( TW.(ihu 
lilethoil is Ih r e ot 1)ill alpj)li(ahle Io 6t'. To dttrn-ilei 

yields of p lts with missing hills, only fully (o(llpetitiMe 
plantls should be havested. 

A d d i t iona l in dlex word s: S ta n~d( ot l ( ' l i o l l p1 om d i l l , 

Yield (olilpens;llion, Compt-it e plants, Ory-,t 5satti L. 
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ISreS N G ohtilusnc M M , i l 'iC ((v -

SSohls tr e (-I 
sativ I.) e'xperimt ntl plots,cvll i l xpi-

tnclts where plan ting alnd t a -t htl5ar' (o;e'(lllk\it lV 
dolle, 

" , ,'O ( I i l f ( q -e l m e th~o dJs a r/ e" 0 t t tL l I I Us e~d to d di( j I ts 
yields f'or ntlissing"hills ill eximl liltC tlal p)lots. O ne) is 

aisnm the 
the sile as tile l agej ield of tl ltivin hills ill t lit 

t r that yield of a missing hill is 

plot and to al,!Jtlst file ])lot yield accordingly. For e~x-

slpl, if 100 hills oh C to hehiarveste d 'l h 
theolain ield the with ie hill tof plot o s'issilng is 
(tOtlnlttt(d is: 

graill eihit of 99 hills h cvsted >/(100i9 )W\ith tile: othe~r ili od tihe resec herC~~i~mllors the 

]ICSa IIlle 01 Itlis Sill il ills Hig (l Ctc lltliIltS e t , i t is 
solely o l the b of tsartot allyrcopse ad. 

i'li irs t iroc d rure t o th ;ot tilelo ]pluel'senhs)11 oll1k 

OI ohwcl 01 " '0 C llisshlg hills does IIOt affect '-
l''trilialIC(2 0f ft( ltcighlborillu, plants(. T h]e( S2conld as-

l d h ill i ll-stllhes that vi a atI Iissill is .otl Oltet 
tle effcts of i)Visitii ll;s( i feIn '. tll -. 
ulite forilt tile inceas i yitld of' il Purrlilt 

ing hills. lt c o ack o ' llos)Ctitio t rom the '-
can t ill fo l soil Inloistllltc, light, nuitrients, etc., it is 
logicll to ex pect soi e i pc;tse in [ 'ieo, ( 'ls• o ftt djl • ­

ce inthills. W hIther lte intcre ase totally oll l)elisalt-c 
tot'tite loss il yild uti'e to ilhe missing hill is tll-
k nlo w n . 

lissill e rstud ied forT he ee'l o ilctsth ch ills h atvbi 
Vall'iolus crops. No sltudy ha;s so I~l' been21 rep}orted oil 

file of mtissing hills il rice
For lpolato (Solanuttm 1ttber(os"111), Stew,.art (8) Ire-

]poted2 that tile inlcrea~se ill yields of' ,adjoining plan~ts 

Ssulehills,collitt aId )o- ]part ofl it loss (tile to lstJ o
TO correct tile yieltl f'or full sltallt, it. is n(cessarvy to 

soil 01(1 he tiltital 'Olthii~lS.plottlitWetlii' 
know not oalyt ilumber iIi i- of' missing hills, but also 

the2 num b~er oi skips (a skip is at series ofl COllsecC'ltit: 
m issinlg hills). Ille also state2d that tile correction faic-
tot- needed prloibabily varies w\ith tile vairiety, file dis-
tatnce2 betwee2n hills, the charat ertcand l'(2tility Of thet 
soil, and the2 cultural anld weathier conditions. 

"Comll'iltliton h'oll) Tlhe tr1c uliml l Rit'e Rerseal(]h Ilrsli-
Ittl, Los lBafios, ligi1Llia, (Mail alldrv',s: .I.C.C.I'.O. Box 1!1(00, 
Makati, Riizil 1D-708) P'hilip)pines. Received June 1, 1971. 

2-'.ss ~t~et ;111 lC.lpceli%'Clv. T he In-•Stillistiei~lll .\gl-ollolli.S, 
t(I'llallli lll RiCe R scM-Ch llStittCt.' 

'Thesclic opinion was expressed by Aiuilicaitx ;) id 

Stokcs (1), who tc'vt]o])tt l ti lll ot- iijiist i (,) 
,aIps ill lal'(aillt (Sa lamr' l o(flic 1(0l ) si i(I 
wit ll Ihe vi'Id I'et(hiiit (ll hft It l i)]lilt tlo ICIhc 
ci IC ()ililiti(as. Bicw' akti' ;mtd I liinit' (2 loIlldll 

ill a it:]d le't oil t lm (Z 'a 
llI(Clll l urr)l w';s jllili lltot'l(
Soil (7) I lledc~ aI c'w ill 

1(1)1 (llr( (Xtti lh(' 
l( l 

lioll ill dlailt. I It (()Il(l iel 
loi stlild ill si t( (;siti Ii is 
\ t o h i to aI c ( l l ip ; l -ai h . lm si . 

I aI s llltS tl;t IlI(' 
'tS1 iiliots ow. 

I Collc(tli(ll Itha 
aii i(Hl'W 

) n l 

\ tli h0c1 S s:tli of IllI 
.1 li tcw)l l . l" ialld . KW i btml 

I- 1111lli;li~k 
lolll cttl ph'lIt 5jl( pi j i (MIp:)i ,Iis. \,Il 

ilu to l h -t "Illlt'llasil'l'll(c. it)
Stn d~lt a w'( ,c']do ll Im d l ot. l"111;1l11~llS. _ln'. dldt 

',llsl l a I I t '(ud ' d ] t c t l l 1l ( , "1 1 ( v' p k] wl I f d w l ( mtps' , i l .l 
t il]:r I;ltl( tl. i)l. 

IlR1 AxTElvIt \A 
lls ,ll. Iilk M i :I(s pi'liln.il ( :'lt~l: ] i 'j: l 

IltaldS ibliii ilof", ill oln IIII 

lldjii:ictlanti. 
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itesli liOw (1\ mtili 11. li l 

nlin i .- III t,'t ] i imo oni umlli utlphm -~l i 1211 

I'adl I1 lo i t -ir l 
a lO%% \% it. 20i totI aimll. sw( 

(It toii IhHo ,l hill, (l l 

jut hletl, 10i1 Ii hol 2 
sste(issig i tcI Illit., i(,gr 

I1g 22l nd IRI27-, ) . \dhi(htl 

ll 
Ii;ll 

ll ill 
( it l l 

NI)o(c(llic, oil(IlM 

lh ltn ll llt,,) ;ltltI,)' 

(In i II lb, 

AN N.lTlfiIDS,., tili~ u ', -,,iL)('l 

nllr~l nt . I l(lh '(I %,.I. wleu 
A'Ith l 1,. 11), til-' ,,I h 

l i , t ti,,lli,l , o
k,- hit V, .n,md l.tii', ],,,.. 

IInh l ., i ll i',
oinitz hill !,w~l 

I) l Ile) xfl . t l. , 
tio 

i c lttliit'l 

ith ir tiei llliij 
C ,i.t ill wiO tt. I 01 \l lihilw ll-!hill %\;I',tc\alllctd. l~w wt ;\%cwt :it; tl 

pho)t1 id 712 it'plitlti, 1trililiid 
p! otplant 'it iing '21; Ii 2, iin .i ii,tol.

D);111 l ,)n);]ill \i hlI d 11 I:llil llt'' 

tclat ] hill i,ili( i. tll, l liw 1lsOiiiT 

hill", t.l%(.(l ;1s (o)nllid. 

tCrlll)iiettl1iicts t 


ma')'i/;l),( I_') ;I , I I 
h\ Iltissiill". pilll. ( " 

whi('h (toim \id'h w;,, w, 
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;tI i1) 1 i (t lio)ll 
lilkd(1I I I11 ll ' 
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RESUrLTS V.\D I)IS(TiSSi()N 
Tihe rtcstlllts [1o111 Ihc till" stcl of1 tcx] Al itllls t)lt-

Swith IcI) and c i (tsistcItl\tI sh owcI li it ,ill iclt: s
ll ltoom ilAI]'ills imln l ialttcl\ aidlai~t~ I m )1 lilt)It, 111,1­

(i tntotmal Iiiiiiiht 11"1in'lIicl \Iill,tvah wllpls( in tii 
inghills (Table 1). Aside fhtnt Ihti ircti licl lk 

cenlt hills, nto other plants"\\C: "i~tlilitalll ; ( tt . 
]For thtc salIct Ilitllilt o)1 lilssil hills, III( lt hc( t (m 

,"yaill yield val itctl (ollsidlbl\)with1flhe ([[I[ribltionl o)i 
th s Two\( o. It: l lo)thISCiills. tm )ttlo snlbl,' Ihr'dillt'lc'm;., 
are( (i) file toti 111ltll l~~1 )t fhills imt11wdimctl\' ad(It),tll 
to)the ilissillo hill'. aild~ (it) Ihc' lll;t,lllIt:dcof ll(1t;0Ct 
ill \'il of a'h hill. Wkith 1 \%() lsi), ~ lt: l :dijtct1n1 
I()r illstalllrt, loill ty c)s oft dilili ntio)l tl t ,cw t~tt: 
InaIIielv. TI.,, with -.hc: two nissinll hills adtil(cil~l lo) olitc 

=, 
alc lli l l( l ot " :I, "T.1,and( T _" w ith the tw o lli' ill'A 

(h .11(. 1 ,l lillc lihl/co 

12h i., lI -l' \ 
i i 

, ,1111hi'[ () 

hI l i i tti I l'h 

tlols. 
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in grain yield ind pan.
Table 1.Average* percentage increaseinn gram yield and pan 	 Table 2. Aierage" percentage increase 

to the missing hills, icle number of[hills surrounding a 	 missing hill, for two
idclnumber of 11t14805-9 plants adjacent 

seasons. as compared to th" normal hills IM, 1969. varieties, under two frtilizer levels, and for two crop 

111127-6t0­
tro n a1s27 

I'd ,rn of 11111 surrowndtng Geroln n u Illr ' . -0IIIH 12 It 120
of ror.otl itagd otomt 

P- crop 
Itwoi t /l N i ' lgIh . N kg/hli N..
ott1.1l1A llisi p "old l ouni ot-

. Irl d 2t2 : 2 4 - i D• A<' 	 0..Gr b 7 

22. I9. .9-2 " 2 4t 

At9 i'9
E-"-*; 

. ~. '11,0 4uu : 

o-rI~d It 3' 31 ry A7 	 t~' 
15 2.. 	 ici~n~jh I 42b Wet 

-1 I 2l10 P. 

it 41 114 26 repiv~ttes for utiferttllizod plots nid' 72 repllooktv forritlIo 1lo1s 
2') 	 t r o ll . - .SIgnlftc ntt);it b,n of probtiblltt3 

.s.. . .T 	 40 

. 2 . 1 apart (position B). This result indicates the impor­
s7 tance of' plant spacing inl thle determination of the cf­

: __ : A 2 6 fects of a missing' hill. No sig'nificant effects were 

IS. ZEMB Eisl C 2 '48 observed in any other hill position measured. 
r
t ruthorizonally-25 C 	 ;lver 2 crop seasons 4ind undeor2 fortilizer loIve, Ilows WE , : : CONCLUSIONS 

"toca Wittween Mlsslng"t't : Bn e [-Unrrea-u~d llynghl
I ] u'dh L53 
rowsnd 20 rrt botwen hll wItn ro*. 0 hll. 

Phuts in hills* immediately adjacent to 'a missing 

hill had imore panicles and p)roducedl higher grain
hills separated by one, two, and three living hills, re-

No other hills were 
sctNiel,. 'Thus, T 2 had siX hills 'surrounding thle 	 Yield than plants in normal hills. 

appireciably affected. The increases, however, varied 
missing hill, T3 had seven, aid T4 and T5 had, eiglt. 

lyt spacing, fetilizer level, and croptwo missing. hills (hill C) The 	 increase byNloreover, ........the hill between.. .... ., "," ',,seasn ercentagte caused mssing
, , 	 ....

ca.,, missing 

gave a tch larger yield increase than either hill A r. T p --, i -. 
tillering varieties,hills was greater in hig-h - close spac­

or hull B, each of'which had only one side adjacent to 
of yield compensa- ings, a.nd ' dry-season plantings. 	 Application of fer­

aI missing hill. Hence, the degree 
to T4 , while yield coripensa- tiliier accentuated the effect of the missing hill il the

ti,6. increased fro.,T 
tion inl T14 an'd T5 was about the samre. A similar r-c- cli y,seaison, but not in thle wvet season.
 

stilt was observedilmTo and T 7, which inlvedINC thlree . .A standl-correction procedure, to be. useftl,' should
 
nmissing hills. In other words, the compensation .rc- have a wide applicability. At best, the rocedure 

appropriate under all experiellLal cn (li­
increase in plants surrounding should lesu,.ing from the yield 

the missing hills call be expected to be less when t , and t the ver least, it shoul e sufiitl 
missing lulls a.e 'all, adjacent to one another than 	 general to. be applicable uinder all' conditions inl anyi 

Lr'l yields"' an " mor th" n t- fiorinal plo e i ld l p resa encelt f ill s il e lrel tr, "" , hills'k; Whe fo 	 h 
Avwhenl tiley' are not. . onle experiment. Since* the effect of 'I missing hill was 

ofexpi-ients inolvng shownm theThe ecod st oe mss- to be. influenced by all factors tested and 
since at least one of these facors is varying in most 

i.g hill confi-md th. pi-evious finding that all' hills 
iice experiments, we believe that no proceclsoul­immediately adjacent to the missing hililhad higher 

graintylds atI mo-c paicle thanhills 	 a corr-ection factor should be used t ? %,"'ploying 

(Table 2). The pei-centage. increase, however, varied ' 	 Plo yild fo thIcsecef isnghl 
field expeiments. Instead, all plants inmoedhiAu.Y1 ,d­

with variety, N' level, and c-op season. ' _ ' 

e' iss nag eins'creas.e: e anbe number was jacenl to, a missing hill should be excluded from hm--l
uh.. eaterite ier illr1) . ty, 	 Vest for yield determination and from the measure­

iient of other agronotaic characters.'tsa or the lower tille-ing selection, jP27-80-l. A 

similar- ti-end was Observed inl 'gmaml '.ie2/i, although LTRTR IE
 

Stc as incne c , LI E .tRe 1 of .nil.particle x .anTdStile d•ifferen..tial. effect was slightly less h 
r Vlee sugarcatee rows aind their effect ipoii yield lndele Louisi 

Sthe wetseaso, the loss in yield caused by the presence coditions. UStoA Cic. 521:1-20. ' a ' a 

'of a 'siong hill was more. than totally. .onpensated 2. rewliaker, i-. E, 'and 1. R. lmime.. . .itions in 
o. .This .nts.i..any. ot of 2• . stat eassources of periietal 'or in ryied tests with"cente'Tor phs 	 wy .... .J. Agro.ciease pmths ol-hl coi. Amer. Soc. 23.:469-180. 

f1lle11nte nlcttan in 'yield nJu lwe ll . .. 3 'sgenheiincr, It. W., and K. E.' illiams. 1957. Experimental 
the ertilzed plot than in th unfer tilized plots in corn hybrids tested inl 1956. .,lnois.Uni ersity of Eii. 

the ~ct~caon.Inie ry easn n suh ciffin-nce Slai Bull. 606:1-32.thewetseaon.Illthedryscaoll110suc difernce .1.Kicsselbach, 	 T1. . 1918. Studies conccring tile elimination 
wais observ'e/. Furthermo-e, 'the increase ii yield was of experimental rror 'inll o|amtl cIo: gtests Nebr. ALS 
geater in thedr-y season thanrin the wet: season, es- RL% . '13:1-95 

/0[a.... 	 2 lhewltke', L. 1966. Significance of expuimentad design inl
I 
H. ,>aid'. R I nle'; 931 Vaiatonsin
pecil-y for -R , probably. because ice plants canl... LrClerg,' 

nutrients.. provided-,,-,, A, by ' i"tIttlI is "t'Ir.clieg ;'SepositIto ' ,e te t Oil pant 1I'"olg. lea Stiate 
, , o.additional"" .. . forX ', thle -.	 t 044'e te 'itnfi'tl r̂r.i4ed ihtiize- the .	 . . . 

44: Io '4 wa 4tstlengr t higheilnsohi://Ul, ",iy, University" " % Ales ova11caItgrleatei' ur, I rylltSo ~ of " - Press." -'* Ioai 
: I. -,.. hill b et ,%Lr , ,under I:. ..olar r -ain ,'-; : 6, L rlng .jE. R . anlr :) D) E. Finle 1957 Illinois tsts:" lO l',': l'~ U : <- . . r ' 
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'the dry' seasonl. 	 V ariety 1)erormiartce.Ill. U-S Res. Bull. 605:1-30 
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ni liy~d ts~eI~ii 95 :Unieisiy~o llln1sAg."'p..4
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'-.i Cetr ;;s'ea~tl ii'tle dr,.seis61'n siih'':1td ff ri44 1 tl,.66l3 ""i < :if:..
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' Soc. i:125-.1237.ing hill, the 'wtoin the smed iow s and 20 cm away me r. A.. 
ngt (pot 	 mc Stewar 1919 hills Theirf..o.the isi ll sition A)welestafcte 	 . . C Missing ill potato fields 
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