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Rots And Thei r  Causes  

Many names  such a s  soft  r o t ,  leak,  and water  rot ,  a r e  used to  descr ibe v a r -  
ious tuber  decays and breakdowns. 'These names  usually a r e  quite descriptive 
of the decay. The causes  of such d isorder  a r e  often ve ry  difficult to identify, 
The p r imary  cause  of decay m a y  be a fungu-s or- a bacter ia l  organism,  however 
the decay may have been initiated by some  agency which in jures  the tuber and 
allows the decay organism to en t e r  the tiiber. Common agencies which in- 
i t iate decay a r e  f reezing,  sunscald o r  bhe bruising of tubers  during t h e  h a r -  
ves t  o . rsor t ing operations.  

Development of Tuber  Rot - 
Fungus and bacter ia l  o rganisms  v~lil-h cause  decay come f r o m  the soil .  Some 
of the fungi can grow d i rec t ly  inic i-ribers ('e, g,  some  Pythiu.m and Phytophthora 
spp. ) and cause rot .  Other  fu-ngi je. go F.~. , d~ - .- ium spp, ) and bactel-ia (e ,  g. E r -  
winia spp.) a r e  commonly presen t  in field so i l s  and readi ly  contaminate. the 
s u r f a c e  of tubers .  Anv break  in the skin allours these o r s a n i s m s  to gain entrance 

a - 
into the f lesh of the t u i e r  where they can cause decay. Somet imes  bacter ia  
and fungi en t e r  the enlarged lenticles bpores) on the outside of the tuber  and 
cause  breakdown, 

Soft Rot 

When we mention the tuber  "sof$ r o t 5 '  d isease we general ly  consider  the causal  
organism to  be bacter ia l  (Erwinia spp. 1, Soft r o t  m o s t  frequently follows -- 
bru i se s  which provide entryways for  these v e r y  sma l l  bac te r ia .  Upon en t ry ,  
the bacter ia  may  multiply v e r y  rapidly in bruised (killed) thissue and the ad-  
jacent non-,bruised tuber  f lesh,  These bru ises  do not have to  be visible to -- - 
the eye f rom the outside f o r  r o t  to 0ccu.r. Once decay has  been inititated, the 
exces s  water  .'from dead tuber  t i s sue  makes  the environment even m o r e  fav- 
0i-a-bLe~,~and-r03~-spr~e~adsf ro~tube~~CCtt~O~~.bbeer~.IIAAttthhi~S~Staageee~eett~Sp~t~-ma~ 
develop on sacks  and within the pfles of s to red  t u b e r s .  In the presence of 
mo i s tu re  on the sur face  of the tuber ,  soft  r o t  i nc reases  a s  the tempera ture  of 
the t ube r s  is increased f r o m  380 F. to 75O F (approximately room temperature) .  
The water  remaining on the tu-bers a f t e r  washing is quite sufficient to initiate 
the multiplications of the soft  r o t  bacter ia  and cause  decay. 

Wate r  Rot 

A special  d i sease  si tuation worthy of discussion is "water ro t "  which occurred 
in  Washington in 1964. Water  r o t  is initially c a w e d  by a fungus which pene- 
t r a t e s  and multiplies within the tuber.  F a c t o r s  which inc rease  this tuber  r o t  
a r e  excessive field i r r igat ion towards the l a s t  of the season  and poor drainage,  
Many water  ro t  tubers  a r e  detected and removed duping sor t ing;  however, 
many o thers  escape  detection because rhe r o t  is not visible f r o m  the outside of 
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the tuber .  'These infected tubers  r ema in  mixed with sound healthy tubers .  
A s  water  ro t  develops secondary soft  r o t  bacter ia  may  en te r  the decayed 
a r e a s  of the tuber.  The amount of r o t  that  develops is dependent u.pon the 
tempera ture ,  the amount of mois ture ,  and the t ime  before detection, The 
s e v e r e  r o t  is often not detected until the c a r  i s  opened a t  the shipping des -  
tination. 

Probable  Causes  of Rots ,  The i r  Descriptions and Predisposing Fac to r s  

1. Soft r o t  - caused by bacter ia  (Erwinia  spp, ). ,The bacter ia  multiply rapidly 
under  high mois ture  (90 - 10070 rela t ive hzmidity) and high tempera ture  (70- 
80°F.) Wourids, b ru i se s ,  sunscald ol- f reez ing  injury a r e  subjec? to  soft  ro t .  
Soft r o t  bzcter ia  a r e  a p r imary  cause ,  b~dt generally they gain en t ry  only a f t e r  
a weakness in tuber  tissu-e has  occur red"  Ror i s  watery,  scft  and c r e a m y  in 
co lor  with a v e r y  foul odor. 

2. Water  r o t  - caused by fungi (exact spec i e s  of fungi involved in contro- 
vers ia l ) .  Rot occurs  in so i l  which has been watered to heavily a t  the end of 
the season,  o r  is poorly drained. Rot i s  watery; the outside t issue may  be 
sunken and dark  brown, while the inside tissu-e is light g ray .  

3. Slimy soft  r o t  - exact  cause  not ce r t a in ,  This  t e r m  is given to the s eve re  
r o t  which usually is s e e n  only a t  the point of destination,  Th i s  r o t  m a y  be a 
v e r y  seve re  soft  ro t  o r  a combination of water  rot and secondary bacter ia l  
soft  ro t .  Rot is watery,  t i ssue is s l imy,  and yellow o r  brown. 

4 .  Leak r o t  - caused by a fungus (Pythium s p p , ) .  Thls  r o t  may he confused 
wlth s l imy  soft  r o t  a t  the shipping point. Rot is watery,  brown, sof t ,  marg ins  
of r o t  c l ea r ly  defined and the in te r ior  of the tuber t i s sue  in the cen te r  may be 
decayed, leaving a shell .  Infection occu r s  through wounds a t  harves t .  The 
d isease  is seve re  during hot weather.  

5. Tuber  bruising - caused by harvest ing and sor t ing  equipment. T i s sue  
u n d e r n e a t h  bru ise  may  turn  gray o r  b lack ,  No r o t  is formed unless  bact-  
e r i a  penetrate  the wound, 

_---~ _ ~~- 
~ ; - ~ - ~ ~ u s a r i u m - s ~ o ~ - r ~ t - = - ~ e a ~ ~ ~ e ~ d - b y ~ a ~ f ~ ~ g ~ ~ ~ ~ ~ ~ ~ ~ ~ s a r u m  s pp. ) . Rot .usually 
occurs  beneath an  injury such a s  a cu.t, b ru ise  o r  where a knob has  been 
broken off. Secondary soft  r o t  bacter ia  m a y  a l so  be involved. Rot v a r i e s  
in co lor ,  but generally is brown o r  black: t i s sue  is moi s t  and f i r m  and 
f r o m  the outside may  look sunken. 

7. Je l ly  end r o t  - cause  not known. S t em end of tuber  becomes a light 
brown, jelly-like m a s s  about one-half to one inch in depth. TJnder d r y  con- 
ditions this  m a s s  may  d r y  and shr ive l  o r  in wet conditions it may  re ta in  
i t s  shape. 

Tuber  Rots  In 1964 Shipments 

This  y e a r  a t  the c lose of the 1964 Fa l l  shipping season ,  .the occur rence  of the 
var ious  tuber  breakdowns was determined f r o m  reinspection recor-ds (Table 1). 
According to these r e c o r d s ,  soft ro t ,  s l imy  soft  ro t  and leak r o t  were  v e r y  
much m o r e  important  than tuber  bruising,  



Table  1. Tuber  defects reported in  Washington potato shipments  rejected a t  
t e rmina l  marke t s  in  1964.11 

PER CENT%/ 
/ Je l ly  
Soft soft  Leak  Tuber  soft  end 
r o t  ro t  r o t  bruis ing r o t  r o t  

4 3 74 27 13 2 2 

11 Based on r eco rds  provided by M r .  W. J. I rey,  Superv isor ,  F r e s h  P r o -  - 
ducts  Inspection, Federal-State  Inspection Serv ice .  

2 1 - Based on the number  of t imes  each type of tuber  defect  appeared in the 
re ject ion repor t s .  

Control  Considerations 

1. Avoid bruising of tubers  dur ing harvest ing and sor t ing  operations by 
padding equipment, avoiding tuber  drops  znd slowing down harvest ing 
equipment. 

2. Avoid sunscalding by exposure  of tubers  to sun during digging. Cover loads 
with canvas and move f r o m  the field to  cover  of unloading sheds  a s  quickly a s  
possible . 
3. Remove excess  mois ture  f r o m  the o u t s ~ d e  of the tubers  a f t e r  the washing 
and sor t ing  operation with sponge ro l le rs .  

4. Place  the sor ted  tube r s  to  be shipped under  ice  o r  re f r igera t ion  condi- 
tions (38O - 400 F )  a s  soon a s  possible a f t e r  s o ~ t i n g .  




