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In 1967, plant stand counts made  by the sen ior  author indicated a surpr is ingly high numher of 
gaps in many  Alberta  potato fields. In 1968 and 1969, with the co-operntion of T .A .  Prpston (Ag. 
Engineer) ,  W. P. Skoropad and N. Colotelo (P lan t  Pathologists),  stuclirs m e r r  marl- to <letermine 
the causes  of such gaps. Based upon the data  obtained in 1968 and 1969, the ma jo r  problem appeare 
t o  h e  one of planting mechanics ,  i. e. the seed piece was not w h r ~ - e  it w:is supposrrl to he. To de te r .  
m ine  the  influence of m i s s ing  seed pieces o r  gaps on the yield of potatops, sturlirs mere initiated in 
1970 on the  bas i s  of what might be considered ' s imu la t e~ l  gaps ' .  Specific numhers  of gaps we re  
c rea ted  in rows  of potato plants. The information i.epol.ted hpr-r outlines the pr.ocrdures and resul t5  
of the 1970 investigations. 

Combinations of plants and gaps we re  a s  f o l l o w s  ! 

1 plant followed by 1 gap, 1 plant followed by 2 gaps. 1 plant - 
followed by  3 gaps,  4 gaps: 

- 2 plants followed by 1 gap, 2 plants follolved by 2 gaps.  2 plants 
followed by 3 gaps, 4 gaps, 5 gaps,  6 gaps.  

T h e  s a m e  procedure was  followed in plots containing 3 ,  4, 5 ,  and 6 plants. T h e  combinations 
w e r e  replicated 6 t imes.  The rows were  36" a p a r t  with 12"  between each plant ( o r  gap)  xvithin the 
rows. T h e  experiment  was  divided into two m a j o r  phases.  
A.  Where  continuous guard rows we re  planted on each s ide  of the ronrs in ~vhicli  the gaps xx.ere 
created.  T h e  gaps c rea ted  within the cen te r  row w e r e  the only ones assumed to influence :-ield. 
B. Where t he r e  w e r e  no guard rows  s o  that the influence on yield of gaps in adjacent roxvs might 
b e  es t imated  (theoretically) a s  wel l  a s  the influence of the gaps in the cen te r  I.OT~- itself. 

T h e  d iagram,  that  follows i l lus t ra tes  a portion of the field design for  testing the influence of 2 . . 

gaps on f r o m  1 to  6 adjacent  plants. 
j 
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x= 1 plant o= 1 gap o r  m i s s ing  plant 

T h e  production f r o m  each  plot was  manual ly  harves ted ,  graded into Canada S o .  1's. Canada I 
No. 2 ' s  and culls.  References to 'marke tab le '  potatoes in the following discussion r e f e r  to the sunl t 

, . 
of the No. 1's and No. 2's.  , 

Since t he r e  has  been s o m e  conjecture  a s  to the influence of gaps on the yield of plants adjacent 
to gaps,  the data  in Table  1 should be of in te res t .  They m a y  a l s o  a s s i s t  in answering the question 
"Will the plants on each  s ide  of a m i s s ing  plant(s)  yield ex t r a  to compensate  in pa1.t f o r  the l o s s  nt' 
yield f r om the  gap o r  m i s s ing  plant?"  
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TABLE 1 INFLUENCE O F  GAPS ON MARKETABLE 
YIELDS O F  ADJACENT PLANTS 1970 

No. of With Guard Without Guard 
Gaps Rows (A) Rows (B) 

0 1.45 lblplant  2.47 lblplant  
1 1. 85 2. 87 
2 2.30 --- 3.72 --- 
3 2.26 3.80 
4 2.45 3.66 
5 2.19 3.39 
6 2. 24 3.53 

On the ba s i s  of the data in Table  1, i t  would appea r  that when there  was 1 gap in the row and 
no gaps i n  adjacent rows  (A), the yields of marke tab le  tubers  on plants adjacent to the gap increased 
f r o m  1.45 lblplant  to 1. 85 lblplant.  If t he r e  were  2 plants miss ing  o r  2 gaps,  t he r e  was  a fu r ther  
i nc r ea se  in marke tab le  yield of adjacent plants to 2.30 lblplant .  When there  w e r e  3 , 4 ,  5, o r  6 gaps 
o r  plants missing,  t he r e  appeared to h e  no compensating increase  in yield of adjacent plants beyond 
the i nc r ea se  resul t ing f rom 2 gaps. Thus gaps of 3 positions o r  m o r e  reduced yield proportionately 
m o r e  than gaps with only 1 o r  2 plants missing.  

When t h e r e  w a s  no gap in the cen t e r  row but t he r e  w e r e  gaps o r  plants m i s s ing  in the 2 adja- 
cent r ows  (B), the yields in the cen te r  row averaged 2.45 lblplant :  ref lect ing the lack of competi-  
tion f r o m  adjacent rows. If 1 gap occu r r ed  in the t rea tment  row, the yield of the plants next to the 
gap (with no competition f rom adjacent r ows )  increased  to 2 .87 lblplant.  If t he r e  w e r e  2 gaps, the 
adjacent plant yield r o s e  again, to 3. 72 lblplant .  As  in the (A) situation, an i nc r ea se  in the number 
of gaps beyond 2 apparent ly  has  no fur ther  influence on  the yield of plants adjacent t o  the gaps. The 
influence of gaps on the yield of No. 1 tubers  (Table 2 )  on plants adjacent to the  gaps was  very  
s i m i l a r  t o  the  influence of gaps on the  yield of ma rke t ab l e  tubers .  

TABLE 2 INFLUENCE O F  GAPS ON NO. 1 YIELDS 
OF ADJACENT PLANTS 1970 

No. of With Guard Without Guard 
Gaps Rows (A)  Rows (B) 

0. 83 lb lp lan t  1. 99 lblplant  
1.27 2.46 

It would appea r  that when 1 o r  2 plants w e r e  m i s s i n g  t h e r e  was  s o m e  i nc r ea se  in the yield of both 
marke tab le  and No. 1 tubers  f r om plants adjacent to the gap, compensating to s o m e  deg ree  for  the 
z e r o  yield of the mi s s ing  plants. Such i s  apparent ly  not the case when the  gaps i nc r ea se  t o  3 , 4 , 5 ,  
o r  6 mi s s ing  plants. 

F r o m  a prac t ica l  view, the influence of gaps on t he  ul t imate  yields pe r  a c r e  i s  m o r e  impor-  
tant  than the  influence on yields  of adjacent  plants.  T h e  yield pe r  a c r e  m u s t  be  de te rmined  on  the 
ba s i s  of a n  ave r age  between the  z e r o  yield of the gaps and the  yields of the plants adjacent  to the 
gap. 



In T a b l e s  3 and 4 the  d a t a  indicate  what y ie lds  w e r e  obtained ~ v h e n  gaps  occurrer i  in 1 row and 
no gaps  o c c u r r e d  in the  adjacent  rows(.4), o r  if g a p s p c c u r r e d  in the  cent?!- ro\v r:nd !F.n 2 adjacent 
r o w s w e r e  blank (B). Although t h e  d e c r e a s e  in  y ie ld  with i n c r e a s e  in numbpr  of eapr  i i  s o n e w h a t  
m o r e  definite in r e f e r e n c e  t o  m a r k e t a b l e  yield (Tab le  31, the  decrea.ce in yield of S o .  1 t ube r s  
with i n c r e a s i n g  number  of gaps  i s  a l s o  apparen t  (Table 4 ) .  

TABLE 3 I S F L r E S C E  O F  G.4P5 0 i  '11.ARKETll31-I. 
YIELDS P E R  S C R L  1870 

S o .  of eaos  K i t h  Guar-d 17-it!?our Guard 

0 2 1 0  cn 1 ' a c  1 2 0  c n t ' a c  
1 2 04 1 0 2  
2 202  1 0 0  
3 193  8 6 
4 1 8 7  7 3 
J 1 8 1  6 2 
6 182  6 6 

TABLE 4 IYFLL-ESCE O F  G.AF OX XO 1 l . IELD5 
P E R  -4CRE 1 9 7 0  

K ~ t h  Guard  \ I -~thout  Guard 
h o .  of Gaps  Rows C-1) Ron.5 ( B )  

0 1 2 1  c w t l a c  9 6  clr-t ' a c  
1 123 8 6  
2 123  9 1  
3 120 8 0  
4 1 1 5  6 5 
5 1 1 2  6 3  
6 1 1 0  5 0 

In a s i tuat ion w h e r e  only a s ing le  r o w  yield i s  considered and t r ans la red  to ?-ield pe: zcye  t!le 
yield would b e  within the  r a n g e s  evident  in  T a b l e  5. T!le data  in T a b l e  5 T I - ~ I - e  detel-mice? n-ir!lou: 
cons ide r ing  e i t h e r  yield o r  influence of the  ad jacen t  rolr-5. .As mig!lt b e  ezpec ied .  r t e  ?-ields la\-  
s o m e w h e r e  between the  A s i tua t ion  (pe r fec t  s t a n d s  in adjacent  ro\x.si and I??? B si:l;i:ior, 1r.o plants 
in  ad jacen t  rows) ,  p resen ted  in T a b l e s  3 and 4. One mig!lt a s s u m e  rhar r!:e c o n d i t i o r . ~  l ead ine  
t o  the  yie ld  d i f fe rences  shown in T a b l e  5 might  b e  encountered m o r e  f!-eouenrl?- ~ c d e : -  p:.acrical 
f a r m  conditions than the  two s i tua t ions  a s s o c i a t e d  \r-it11 the  da ta  in T a b l e s  3 . n d  4 .  

TABLE 5 I S F L C E S C E  O F  GAPS 0S I-IELD P E R  .ACRE 
O F  11.4RKET.4HLE .1\T) S O .  1 POT.4TOE5 
(SISGLE R 0 \ 5  B-qSIS) l P i O  

No. of Gaps  l l a r k e t a b l e  S o .  1,s  
0 2 1 0  cmt!ac 1 2 0  clt-t ' a c  
1 19 0 1 2 0  
2 1 8 5  1 2 6  
3 1 5 7  119 
4 1 4 1  1 0 4  
5 1 3 1  9 6  
6 1 2 1  6 8 



T h e  influence of gaps on tuber  s i ~ e  o r  weight (Table 6)  i s  another  fac tor  of practical signifi-  
cance to the grower. In some  c a s e s  a n  i nc r ea se  in tuber  s ize  i s  an advantage, but when increas -  
ed s i z e  i s  found only on plants adjacent to gaps, lack of un i formi ty in  s i z e  i s  a possible consequence. 
An i nc r ea se  in s ize  might a l so  be  associated with somewhat rougher  potatoes, thus increasing 
the effort  required in grading the tubers .  

TABLE 6 INFLUENCE OF  GAPS ON WEIGHT OF  
MARKETABLE TUBERS 1970 

With Guard Without Guard 
No. of Gaps Rows (A) Rows (B) 

TABLE 7 INFLUENCE O F  GAPS ON WEIGHT O F  
NO. 1 TUBERS 1970 

Wlth Guard Wlthout Guard 
No. of Gaps Rows (A) Rows (B)  

As  a consequence of the i n t e r e s t  in percentage plant s tands repor ted  in the 1967-68-69 s tudies ,  
a number of g rowers  have asked what re la t ionship percentage plant stand b e a r s  to yield per  ac re .  
It appea r s  evident that the influence of reduced stand w a s  complicated by  the  pattern o r  frequency 
of occur rance  of the  gaps. F o r  example,  if the plant stand was 50% and 1 gap al ternated with 1 
plant (Table 8), the yield reduction (4%) was  of considerably l e s s  magnitude than the reduction in 
yield (39%) when 6 plants a l t e rna ted  with 6 gaps. While the plant stand remained constant a t  5070, 
the pe r  a c r e  yield reduction r o s e  f r o m  4% to 39% a s  the  s i z e  of t w s  increased  f r o m  1 to 6 
spaces .  - 

TAB:E 8 RELATION SHIP OF  PERCENTAGE PLANT S T K T  
AM3 NUMBER O F  GAPS T O  PERCENTAGE YIELD 
PER ACRE 1970 

Stand Reduc t~on  ~n Y ~ e l d  
7 5% (3 plants 1 gap)  17%. 
50% (1 plant 1 gap)  4% 
50% (2 plants 2 gaps)  12% 
50% (3 plants 3 gaps)  14% 
50% (4 plants 4 gaps )  2 9% 
50% (5 plants 5 gaps)  3 9% 
50% (6 plants 6 gaps)  3 9% 

25% (1 plant 3 gaps)  55% 



We would emphesize that the following statements a r e  based on one year ' s  resul ts  only and al- 1 

though treatments were  replicated s ix  t i n e s ,  we expect to get more  accurate resul ts  in the second 
year  workirrg with large 1- popuiaiions. On the bases  of the 1970 work, however, it appeared that: 

i f  1 plal?t was  issing sing, the yields of plants adjacent to the missing plant were  increased. 
if 2 plants wzre  iilissicg, the yield increases of adjacent plants were  greater  than when only 
1 plant was missing. 
the increased yield of the remaining plants was  not sufficient to compensate for the loss  in 
yield f rcm the miss ing  plailt. 
when 3 o r  more  piants were  missing there was  no further  increase in the yield of adjacent 
plants, bzycill ihz increase associated with 2 missing plants. 
l a rge r   gap^ decreased yields to a proportionately grea ter  extent than did smal ler  gaps. 
plants missing o r  gaps in adjacent rows a t  a 36" row spacing were  associated with an increase 
i n  yield C r o ~ i  pi-nis i:1 the middle row. Again, however, the increased yields were  not suff- 
icien:s to compensae  for  the zero  yields of the miss ing  plants in the adjacent rows. . . gaps 61, i:q7s,5?:,5 o!ai?ts were  associated with a reduction in uniformity of tuber size. Plants 
adjacent to gaps produced l a rge r  tubers than plants not adjacent to gaps. 
increase in tuber s ize  of adjacent piants was  g rea t e r  when 2 o r  more  plants were  missing 
than i.<i!~.en oniy 1 pi-i?"ias missing. 
the degree o.? rediiciion in yield per  a c r e  a s  a consequence of decreased plant stand varied 
with the frequenc:~ of occurrznce and s i ze  of gaps. 

The pr.aclical signif cancc a?' these findings re la tes  particularly to the intrinsic design of plant- 
ing machines. The reglrar occurrance of single gaps i s  more  common in "picker" o r  "cup" planters 
than in "belt" planter_;.  

A bro!ren ai- m a r - f ~ n c t i m i n g  picker will, for  example, c r ea t e  one gap in every 16 plant spaces.  
Belt planiers 2r.e Iesc 3rone .?.o causing single gaps. 

IF 1968 and IS60 cyver 50'10 of the gaps found in commercial  fields which had plant stands of 
65% - 85% originated 7w:;ib ~f lechanical  planting e r r o r s .  

There  a p ~ e a l - e  :c be: a ca se  for  developing a gap index, in which the various s izes  of gaps a r e  
weighted by Cmtors v-"lch rz:lect tl?e potential loss  in yield. of marketable tubers. 
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