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Abstract: Foliar fer t i l izer  materials  have been tes ted  on commercial  pota to  
fields in th ree  a reas  of t h e  Columbia Basin of Washington Sta te .  Treatments  have 
included complete  nutrient  mixtures and individual nutrient  elements. Some 
t rea tments  have shown consistent  improvements in po ta to  yields and some quality 
parameters.  

Fertilization and nutrient  management a r e  unquestionably very important  
considerations and concerns in a successful po ta to  production program. A 
fert i l izer  program t o  achieve optimum yields and quality must  follow t h e  
Fert i l izer  Bill of Rights: the  r ight  nutrients, a t  the  r ight  t ime,  in t h e  r ight  place, 
t h e  right kind, and t h e  r ight  amount. Recent  yield increases in pota toes  have 
been achieved through improved fer t i l i ty  management  of t h e  macronutrients 
Nitrogen, Phosphorus, and Potassium. However, a good pota to  crop requires more 
than t h e  right amount of only these  th ree  e lements  -- a proper balance of al l  
nutrients is vital. But micronutrients a r e  o f t en  overlooked; t h e  amounts needed 
a r e  small, and their  importance is not of ten  considered. 

Plants often can undergo periods of hidden hunger or internal  stress,  which a r e  
not  actually visible-- for example, during ear ly  plant establishment and 
development, during tuber initiation, during periods when soils a r e  cool and wet,  
during tuber bulking, etc. The rapid r a t e s  of growth, which pota to  plants can  
undergo in response t o  N, P, and K used t o  a t t a in  t h e  high yields, may result in 
imbalances of o ther  required nutrients t h a t  may subsequently cause  an  adverse 
e f f e c t  on tuber quality. Proper plant nutrition involves a dynamic and 
inter-related soil/plant system of many physical, chemical  and biological 
processes. 
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Foliar-applied nutrients a r e  taken up by plants and increased concentrations 
can  be indeed a benefit  t o  the  plant. Foliar nutrition is ideally designed t o  
provide many e lements  t o  a crop tha t  may be limiting,production at a t ime  when 
nutrient uptake from the  soil is inefficient or non-exlstant. However, i t  is not 
always easy t o  measure overall yield increases and t o  state specifically t h a t  the  
yield and/or quality improved was directly a t t r ibuted t o  the  foliar nutrient  
t rea tment .  

Petiole analyses have been used, in addition t o  soil test results, t o  fine-tune 
fer t i l i ty  programs t o  maximize quantity and quality of potatoes. These a r e  based 
on a vast  accumulated d a t a  base; however, th is  may not tell us the  complete  story 
on the  tuber needs and status--especially fo r  e lements  tha t  a r e  not very mobile 
within the  plant such as Calcium and Boron, plus the  other micronutrients. In 
future  research we may need t o  focus on ce r ta in  nutrient  levels in tuber analyses. 

The objectives of the  present research has been to: (1) evaluate  the  e f f e c t  of 
foliar macro and micro nutrient applications on tuber yield, external  and internal 
quality; (2) determine the  e f f e c t  on growth and various physiological parameters  
in the  potato; and (3) evaluate  the  interactions of plant/soil/water levels and 
foliar treatments.  

Foliar nutrient  sprays have been evaluated for th ree  years on commercial  
potato fields in the  Pasco, Warden, and Quincy a r e a s  of t h e  Columbia Basin. 
These general evaulation tr ials  were located on grower fields for ac tual  
commercial  conditions under center  pivot irrigation systems. The cultural ,  
fertilization, and management practices were  those normally used by each grower 
except  for the  foliar spray applications in our plots. Sprays were applied by a 
hand-held plot sprayer at the  r a t e  of 20 gallons per a c r e  or the  label r a t e  if 
specifically s t a ted  otherwise. Plots consisted of paired rows 40 f e e t  long, with a 
guard row on each side. Treatments  were  arranged in a randomized complete  
block design with 6 replications for s ta t is t ica l  analyses. Russet Burbank was the  
cultivar used in all trials. 

Nine commercially available foliar compounds were  tes ted and compared with 
an untreated control on .the grower-cooperator fields each year (Table 1). Table 1 
also indicates the  r a t e  and application timing of t h e  foliar sprays. Table 2 
presents the  e lemental  analysis of the  foliar fert i l izer compounds used in each of 
t h e  treatments.  

The usual harvest  d a t a  was obtained in al l  trials. This included to ta l  yield, 
yield of number one's and two's in various s ize  categories,  specific gravity, 
external  and internal quality (BC, HH, IBS). Tubers were  evaluated for IBS at 
harvest and a f te r  a period in storage. Soil test analyses were  made each year and 
petiole analyses were  accomplished in 1988. The 1988 yield results a r e  presented 
in Table 3. Final analyses of al l  the  da ta  for 1988 was not completed by the  t ime  
of this year ' s  conference. This will be completed,  a s  well as for all th ree  years 
combined, and will be available in a separate  report  la ter  in 1989. 



Table I. List of foliar fertilizer treatments in the grower/cooperator field trials. 

Trnt 
No. Foliar Treatment 

Amount of 
conpound/Acre Timing 

Leaf Life 8 
+ Leaf Life Ug 
+ Leaf Life Super Zn 10 

TI, T1*2 vks 
TI, TI+2 rks 
TI, TI+2 vks 

Hutra-Phos 24 
+ Sorba Spray CaB 
+ Sorba Spray Kg 

Nutra-Phos Super K 
+ Sorba Spray CaB 
+ Sorba Spray Kg 

TI+2 vks 
TI+2 rks 
TI+2 rks 

S & A High Yield 
S h A High Phos 

TI, TI+2 vks 
TI+4 rks 

Leaf Life Iig TI, TI*2 vks 

Leaf Life B TI, TI*2 rks 

TI, TI+2 vks 

TI, TI*2 vks 

Sorba Spray Ca TI, TI+2 rke 

Sorba Spray CaB TI, TI+2 rks 

Control (rater) TI, TI+2 vks, TI+4 vks 
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Table 2. Elemental analysis (%) of the  foliar fertilizer compounds. 

FOLIRR WlWUND II N I m051  M I  C a l  MgI  S I B I C u I  F e I  l!n I 16 I Zn I - - -- ---- fi 
Leaf L i fe  8 II 8 1  8 1  2 1  I 1 1.5 1 I I I 1 1  1 2 1  
Leaf L i fe  Mg 1 1  5 1  I I I 4 1  5.31 I I I I I 1 1  
Leaf Life Super Zn 10 l l 10 I I I I I I I I 4 1  I 1 10 1 
Leaf L i fe  B I I 1 4.61 6.21 I I I 1.11 I I I I I 1  

I I I I I I I I I I I I I I 
Nutra Phos 24 I I 1 24 1 1 201  1 6 1  I I I I 1 12 1 
Nutra Phos Super K 1 1  7 1 13 1 34 1 I I I I I I I 1 12.5 1 
Sorba Sorav Ca 1 1  6 1  I I 8 1  I I I I I I I I 
Sorba spray CaB 1 1  3 1  I 1 5 1  I 1 .5 I I I 
Sorba Spray MJ I I 1 10 1 I I 3 1  3 1  I I I 

I I I I I I I I I I I 
S M  High Yield 1 1  151 201 201 I 1 2 1 .08 1 .25 1 .l l 
S M  High Phos 1 1  101  451  101  I I 3 1  I .051 . l l  

II I I I I I I I I I 
T h i m u l  1 1  121  I I I 1 26 1 I I I 
FK Zn II I I I I I I I I I 

I I I I I I I I I I I 

Table 3. Total yield and yield of No. one and No. two tubers in the  1988 foliar 
fertilizer trials. 

Total Yield Yield No. 1's Yield of No. 2'6 
Tmt 
No. A  B  C  A  B  C  A B C  

1 477 615 458 435 554 415 42 61 43 
2 494 585 492 448 537 445 46 48 47 
3 468 591 496 427 524 443 41 67 53 
4 466 546 535 430 486 475 36 60 60 
5 506 567 470 459 515 426 47 52 44 
6 512 610 486 475 543 443 37 67 43 
7 481 604 508 434 544 454 47 60 54 
8 504 610 503 474 553 464 30 57 39 
9 503 564 524 466 515 479 37 49 45 
10 466 587 475 424 529 427 42 58 48 


