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“Damping Off” Disease

● Fungal soil-borne disease

● Infection at soil level on hypocotyl or upper taproot

● Poor germination

● Particularly susceptible during rapid seedling growth 

● Only preventable, not curable 

● Infects before 6 week mark (for red pine)

○ Before woody tissue develops

○ Lamichhane et al., 2017

● Common preventative measures: 

○ Fungicides 

○ Lowering pH (Cruz et al., 2020)

○ Cleaning equipment

○ Preventing excess moisture 

○ Warm temperatures

○ Lack of soil aeration

○ Too much shade
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“Damping Off” Disease

Example of healthy red pine seedlings 
in the “bird cage” stage

Example of a red pine seedling dying from 
damping off disease

Patches of dead seedlings from 
damping off

Seedlings that likely survived the disease, 
but are permanently stunted; not ideal for 
selling the trees later on
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Bed 

Germination 
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Observance 
Level

B15 6 1,301          1,770                   469                       2018 Low
B15 7 1,271          1,828                   557                       2018 Low
B15 8 1,161          1,692                   531                       2018 Low
B16 1 1,459          1,646                   187                       2018 Low
B36 1 1,161      2,200                   1,039                   2020 High
B36 2 1,392      2,200                   808                       2020 High
B36 3 1,441      2,200                   759                       2020 High
B36 4 1,565      2,280                   715                       2020 High
B36 5 1,518      2,200                   682                       2020 High
B36 6 1,322      2,200                   878                       2020 High
B36 7 1,064      2,200                   1,136                   2020 High
B36 8 1,164      1,300                   136                       2020 High
B37 1 1,341      1,300                   (41)                         2020 High
B37 2 1,069      1,300                   231                       2020 High
B37 3 1,313      1,300                   (13)                         2020 High
B37 4 1,390      1,300                   (90)                         2020 High
B37 5 945         1,325                   380                       2020 High
B37 6 1,157      1,300                   143                       2020 High
B37 7 1,110      1,300                   190                       2020 High
B37 8 1,027      1,300                   273                       2020 High
C21 5 873         1,200                   327                       2020 High
C21 6 961         900                       (61)                         2020 High
C21 7 917         900                       (17)                         2020 High
C21 8 802         900                       98                          2020 High
C22 1 478         900                       422                       2020 High
C22 2 812         1,200                   388                       2020 High
C22 3 1,096      1,325                   229                       2020 High
C22 4 1,002      1,200                   198                       2020 High
C22 5 1,392      1,200                   (192)                      2020 High
C22 6 1,028      1,627                   600                       2020 High
C22 7 1,274      1,200                   (74)                         2020 High
C22 8 882         1,200                   318                       2020 High
C23 1 972         1,200                   228                       2020 High
C23 2 1,125      1,300                   175                       2020 High
C23 3 1,241      1,300                   59                          2020 High
C27 2 1,005          1,672                   667                       2018 High
C27 3 1,028          1,512                   484                       2018 High
C27 4 1,186          1,680                   494                       2018 High
C27 5 1,201          1,526                   325                       2018 High
C27 6 682               1,812                   1,130                   2018 High
C27 7 657               2,254                   1,597                   2018 High
C27 8 806               2,024                   1,218                   2018 High
C28 1 916               1,858                   942                       2018 High
C28 2 952               2,306                   1,354                   2018 High
C28 3 1,149          1,836                   687                       2018 High
C27 8 1,740          1,866                   126                       2014
C28 1 1,457          1,674                   217                       2014
C28 2 1,625          2,278                   653                       2014
C28 3 1,154          1,512                   358                       2014
C28 4 742               998                       256                       2014
C28 5 725               810                       85                          2014
C28 6 908               1,122                   214                       2014
A09 1                 641                     1,156 515                       2015
A09 2 1,151          1,758                   607                       2015
A09 3 1,038          1,644                   606                       2015
A09 4 1,180          1,392                   212                       2015
A09 5 1,237          1,606                   369                       2015
A09 6 1,250          1,480                   230                       2015
A09 7 1,132          1,468                   336                       2015
A09 8 1,012          1,434                   422                       2015
A10 1 1,168          1,572                   404                       2015
A10 2 1,373          1,610                   237                       2015
A10 3 1,083          1,540                   457                       2015
A10 4 1,000          1,544                   544                       2015
B35 1 1,035          1,612                   577                       2015
B35 2 1,106          1,468                   362                       2015
B35 3 991               1,476                   485                       2015
B35 4 855               1,326                   471                       2015
B35 5 801               1,210                   409                       2015
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C28 1 1,457          1,674                   217                       2014
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C28 3 1,154          1,512                   358                       2014
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C28 5 725               810                       85                          2014
C28 6 908               1,122                   214                       2014
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A09 6 1,250          1,480                   230                       2015
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A09 8 1,012          1,434                   422                       2015
A10 1 1,168          1,572                   404                       2015
A10 2 1,373          1,610                   237                       2015
A10 3 1,083          1,540                   457                       2015
A10 4 1,000          1,544                   544                       2015
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B35 3 991               1,476                   485                       2015
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“Sawdust and sphagnum peat amendments (at 2% and 10% v/v) had no 
significant effect on seedling emergence or survival.”
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B15 7 1,271          1,828                   557                       2018 Low
B15 8 1,161          1,692                   531                       2018 Low
B16 1 1,459          1,646                   187                       2018 Low
B36 1 1,161      2,200                   1,039                   2020 High
B36 2 1,392      2,200                   808                       2020 High
B36 3 1,441      2,200                   759                       2020 High
B36 4 1,565      2,280                   715                       2020 High
B36 5 1,518      2,200                   682                       2020 High
B36 6 1,322      2,200                   878                       2020 High
B36 7 1,064      2,200                   1,136                   2020 High
B36 8 1,164      1,300                   136                       2020 High
B37 1 1,341      1,300                   (41)                         2020 High
B37 2 1,069      1,300                   231                       2020 High
B37 3 1,313      1,300                   (13)                         2020 High
B37 4 1,390      1,300                   (90)                         2020 High
B37 5 945         1,325                   380                       2020 High
B37 6 1,157      1,300                   143                       2020 High
B37 7 1,110      1,300                   190                       2020 High
B37 8 1,027      1,300                   273                       2020 High
C21 5 873         1,200                   327                       2020 High
C21 6 961         900                       (61)                         2020 High
C21 7 917         900                       (17)                         2020 High
C21 8 802         900                       98                          2020 High
C22 1 478         900                       422                       2020 High
C22 2 812         1,200                   388                       2020 High
C22 3 1,096      1,325                   229                       2020 High
C22 4 1,002      1,200                   198                       2020 High
C22 5 1,392      1,200                   (192)                      2020 High
C22 6 1,028      1,627                   600                       2020 High
C22 7 1,274      1,200                   (74)                         2020 High
C22 8 882         1,200                   318                       2020 High
C23 1 972         1,200                   228                       2020 High
C23 2 1,125      1,300                   175                       2020 High
C23 3 1,241      1,300                   59                          2020 High
C27 2 1,005          1,672                   667                       2018 High
C27 3 1,028          1,512                   484                       2018 High
C27 4 1,186          1,680                   494                       2018 High
C27 5 1,201          1,526                   325                       2018 High
C27 6 682               1,812                   1,130                   2018 High
C27 7 657               2,254                   1,597                   2018 High
C27 8 806               2,024                   1,218                   2018 High
C28 1 916               1,858                   942                       2018 High
C28 2 952               2,306                   1,354                   2018 High
C28 3 1,149          1,836                   687                       2018 High
C27 8 1,740          1,866                   126                       2014
C28 1 1,457          1,674                   217                       2014
C28 2 1,625          2,278                   653                       2014
C28 3 1,154          1,512                   358                       2014
C28 4 742               998                       256                       2014
C28 5 725               810                       85                          2014
C28 6 908               1,122                   214                       2014
A09 1                 641                     1,156 515                       2015
A09 2 1,151          1,758                   607                       2015
A09 3 1,038          1,644                   606                       2015
A09 4 1,180          1,392                   212                       2015
A09 5 1,237          1,606                   369                       2015
A09 6 1,250          1,480                   230                       2015
A09 7 1,132          1,468                   336                       2015
A09 8 1,012          1,434                   422                       2015
A10 1 1,168          1,572                   404                       2015
A10 2 1,373          1,610                   237                       2015
A10 3 1,083          1,540                   457                       2015
A10 4 1,000          1,544                   544                       2015
B35 1 1,035          1,612                   577                       2015
B35 2 1,106          1,468                   362                       2015
B35 3 991               1,476                   485                       2015
B35 4 855               1,326                   471                       2015
B35 5 801               1,210                   409                       2015
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B15 6 1,301          1,770                   469                       2018 Low
B15 7 1,271          1,828                   557                       2018 Low
B15 8 1,161          1,692                   531                       2018 Low
B16 1 1,459          1,646                   187                       2018 Low
B36 1 1,161      2,200                   1,039                   2020 High
B36 2 1,392      2,200                   808                       2020 High
B36 3 1,441      2,200                   759                       2020 High
B36 4 1,565      2,280                   715                       2020 High
B36 5 1,518      2,200                   682                       2020 High
B36 6 1,322      2,200                   878                       2020 High
B36 7 1,064      2,200                   1,136                   2020 High
B36 8 1,164      1,300                   136                       2020 High
B37 1 1,341      1,300                   (41)                         2020 High
B37 2 1,069      1,300                   231                       2020 High
B37 3 1,313      1,300                   (13)                         2020 High
B37 4 1,390      1,300                   (90)                         2020 High
B37 5 945         1,325                   380                       2020 High
B37 6 1,157      1,300                   143                       2020 High
B37 7 1,110      1,300                   190                       2020 High
B37 8 1,027      1,300                   273                       2020 High
C21 5 873         1,200                   327                       2020 High
C21 6 961         900                       (61)                         2020 High
C21 7 917         900                       (17)                         2020 High
C21 8 802         900                       98                          2020 High
C22 1 478         900                       422                       2020 High
C22 2 812         1,200                   388                       2020 High
C22 3 1,096      1,325                   229                       2020 High
C22 4 1,002      1,200                   198                       2020 High
C22 5 1,392      1,200                   (192)                      2020 High
C22 6 1,028      1,627                   600                       2020 High
C22 7 1,274      1,200                   (74)                         2020 High
C22 8 882         1,200                   318                       2020 High
C23 1 972         1,200                   228                       2020 High
C23 2 1,125      1,300                   175                       2020 High
C23 3 1,241      1,300                   59                          2020 High
C27 2 1,005          1,672                   667                       2018 High
C27 3 1,028          1,512                   484                       2018 High
C27 4 1,186          1,680                   494                       2018 High
C27 5 1,201          1,526                   325                       2018 High
C27 6 682               1,812                   1,130                   2018 High
C27 7 657               2,254                   1,597                   2018 High
C27 8 806               2,024                   1,218                   2018 High
C28 1 916               1,858                   942                       2018 High
C28 2 952               2,306                   1,354                   2018 High
C28 3 1,149          1,836                   687                       2018 High
C27 8 1,740          1,866                   126                       2014
C28 1 1,457          1,674                   217                       2014
C28 2 1,625          2,278                   653                       2014
C28 3 1,154          1,512                   358                       2014
C28 4 742               998                       256                       2014
C28 5 725               810                       85                          2014
C28 6 908               1,122                   214                       2014
A09 1                 641                     1,156 515                       2015
A09 2 1,151          1,758                   607                       2015
A09 3 1,038          1,644                   606                       2015
A09 4 1,180          1,392                   212                       2015
A09 5 1,237          1,606                   369                       2015
A09 6 1,250          1,480                   230                       2015
A09 7 1,132          1,468                   336                       2015
A09 8 1,012          1,434                   422                       2015
A10 1 1,168          1,572                   404                       2015
A10 2 1,373          1,610                   237                       2015
A10 3 1,083          1,540                   457                       2015
A10 4 1,000          1,544                   544                       2015
B35 1 1,035          1,612                   577                       2015
B35 2 1,106          1,468                   362                       2015
B35 3 991               1,476                   485                       2015
B35 4 855               1,326                   471                       2015
B35 5 801               1,210                   409                       2015
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 Key Characteristics of the Scale

•Logarithmic: Each unit change = 10× difference in H⁺ concentration.

→ A soil with pH 5 has 10× more H⁺ than pH 6, and 100× more than pH 7.

•Inverse relationship:

→ Lower pH = more acidic (more H⁺)
→ Higher pH = more basic (fewer H⁺)
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