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Introduction 
 
 
Most forest tree seedlings are reared in nurseries before outplanting in the field. This is 
to produce healthy seedlings with compact fibrous roots and vigorous leaves that can 
withstand adverse conditions when transplanted. 
 
There are many practices done in the nursery. For example, seeds are treated or given 
appropriate treatments, i.e., scarification, chilling, boiling, etc., before sowing on 
prepared seedboxes/seedbeds. After a few weeks, seedlings are transplanted to 
individual pots and watered when necessary. Organic and inorganic fertilizers are 
applied after root establishment. Occasional weeding is done to devoid the plants of 
competition for soil nutrient. When grown on large scale, irrigation is practiced to 
enhance the effectiveness of fertilizers and herbicides that require moist soil. When 
insects and/or diseases are present, usually the seedlings are immediately sprayed with 
insecticides/fungicides with the hope of eliminating the pest/disease. The nursery man 
does this often as he thinks it is necessary. 
 
Despite rigorous care, plants still suffer from many disorders due to diseases caused by 
either nonbiological or biological factors. In many instances, these practices are the 
same factors that lead to plant abnormalities, which are noninfectious, especially when 
the nurseryman is careless or does not have sufficient knowledge on the occurrence and 
causal factors of noninfectious diseases. 
 
This handbook, therefore, serves as a guide for nurserymen in the proper identification 
and diagnoses of the causal factors of noninfectious diseases of seedlings in the nursery 
or young outplanted seedlings from where appropriate control and/or preventive 
measures against these diseases could be based. 
 
 
Causes of noninfectious diseases 
 
Nonbiological causes of noninfectious diseases of seedlings are commonly derived from 
unfavorable environmental conditions and nursery malpractices. These include: • 
adverse climatic conditions; • mechanical and chemical injury; • adverse soil conditions; • 
nutrient deficiencies. 
 
Adverse climatic conditions include temperature, humidity, light, wind, lightning and rain. 
Excessive heat can cause scalding and heat canker to seedlings, especially when there 
is no shade. If this is accompanied by hot and dry winds, there is a desiccating effect on 
plants. Inadequate light results in weak etiolated plants, which make them susceptible to 
attack by pathogens, while excessive light destroys chlorophyll. 
 
Faulty and overdose application of fungicides, insecticides and herbicides can result in 
chemical injury leading to browning, necrosis and eventual shedding of the leaves. The 
use of granular fertilizer can burn the leaves, if it is not directly applied to the soil. 
 
Pollutant particulates, including lime and cement, dust, ash and coot cause necrotic 
lesions on the leaves. Eventually, the leaves die when their surfaces are fully covered. 
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Fig. 1. Damage and symptoms among affected plants within the nursery oriented towards wind direction and not 
spreading to neighboring plants in other beds. 

These particulates also reduce photosynthesis, damage the chloroplast and interfere 
with amino acids and enzyme production. 
 
Plants relatively require large amounts of macroelements, like nitrogen, phosphorous, 
potassium, calcium, sulfur and magnesium, and smaller amounts of microelements, like 
iron and manganese. Any deficiency or excesses of these elements result in 
noninfectious diseases, like chlorosis of the leaves and dieback. 
 
Other soil conditions that affect plant growth are moisture and pH. Excess soil moisture 
reduces the oxygen supply of the plant and weakens its root system. On the other hand, 
water deficiency results in the failure of seeds to germinate, wilting and even death. 
Some root rot diseases are encouraged by dry conditions. Plant damage caused by 
inadequate rainfall and lighting is sometimes regarded as injury rather than disease. 
 
 
How to recognize noninfectious diseases 
 
Diseases caused by nonbiological agents have also been referred to as physiological 
disorders. Some call them noninfectious, nonparasistic, nontransmissible, 
inanimate or nonliving/abiotic diseases. Whatever they are called, they have the 
following common characteristics: 
 
• Damaged areas are well-defined within specific sections of the nursery/plantation, 

often related to cultural practices or environmental factors. 
• Affected plants are clearly delineated, e.g., damage oriented to the sun or wind 

direction, damage usually among affected plants and symptoms do not spread to 
other plants (Fig. 1). 

 
 
 
• Affected tissues are usually desiccated, physically damaged, chlorotic but not 

decayed. 
• Symptoms develop quickly to the same stage, e.g., after fertilizer or pesticide 

application. 
• No signs of pathogenic microorganisms are observed. 
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• All plant species of all ages could be affected. 
 
 
Examples of nonbiologically caused plant disorders 
 

Sunscald appears on leaves that undergo prolonged exposure to high 
temperature and bright sunlight. Affected areas are light colored, watersoaked 
and blistered. 
 
Particulates cause necrotic lesions when deposited on leaf surfaces. When the 
leaf is fully covered, they may die and fall off. 
 
Hot dry winds cause desiccation, sunscald or leaf scorching on plants, which 
could be aggravated by drought or insufficient soil moisture. 
 
Flooding and/or excessive soil moisture may also result in plant disorders. 
 
Lightning may cause breakage of tree branches, which may also cause 
eventual death of the tree. 
 
High light intensity can cause weak, etiolated, spindly plants, which are liable to 
attack by pathogenic microorganisms. This can also destroy the chlorophyll. 

 
In a short experiment, we were able to induce chemical toxicity on six different forest 
tree species, which showed varied symptoms. These are summarized in Table 1. Large 
concentrations of various pesticides and fertilizers were used. Sevin, an insecticide and 
Benlate, a fungicide, at four times the recommended dosages were directly sprayed on 
the leaves of the test tree seedlings. Agrowell, a liquid fertilizer (NPK+Zn), also at four 
times the recommended rate was likewise sprayed. Granular complete fertilizer was 
added slightly under the potting soil, at three times the recommended rate. After about a 
week from application of the chemicals, symptoms of toxicity started to manifest: 
 
Table 1. Symptoms of induced chemical toxicity on six forest tree species. 

Tree 
species Sevin* Benlate Complete 

fertilizer** 
 
white lauan 
 
 
 
 
 
kamagong 
 
 
 
 
yemane 
 
 
 
 
 
 

 
Interveinal chlorosis on 
young and matured 
leaves 
 
 
 
Etiolation and tip blight 
of young fully 
expanded leaves 
 
 
Vein banding: cupping 
of leaves from edges 
progressing towards 
the midrib 
 
 
 

 
Leaves became 
leathery; young fully 
expanded leaves 
showed 
yellowing/chlorosis 
 
Tip blight 
 
 
 
 
Vein banding of young 
leaves; 
chlorosis/yellowing of 
old leaves 
 
 
 

 
Interveinal chlorosis on 
young and matured 
leaves 
 
 
 
Marginal necrosis of old 
leaves; tip blight of 
young fully expanded 
leaves 
 
Wilting to sudden drying 
and premature 
defoliation of matured 
and young unexpanded 
leaves; then eventual 
death of the whole plant 
follows 
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Fig. 2. Interveinal chlorosis on white lauan due to Sevin toxicity. 

Fig. 3. Chlorosis as a result of Benlate toxicity on white lauan. 

 
narra 
 
 
palosapis 
 
 
 
 
 
 
 
banuyo 
 

 
Interveinal chlorosis 
starting from old leaves 
 
 

Chlorosis or yellowing of 
leaves; later stage with 
interveinal scorching 
 
 
 
 
(--) 
 

 
Vein banding and 
interveinal yellowing 
 
 
Marginal 
chlorosis/yellowing of 
old leaves; later stage 
of chlorosis of young 
fully expanded leaves; 
vein banding 
 
Tip to marginal 
blight/scorching of 
leaflets 
 

 
Marginal necrosis or 
burning effect (blight) 
 
 
Interveinal chlorosis to 
marginal scorching; 
curling 
 
 
 
 
Old leaves became pale 
green or the so-called 
chlorosis, to necrosis, 
then eventual defoliation 
to death of the seedlings 
 

* (--) = No reaction. 
** No reaction to Agrowell liquid fertilizer, even at four times the recommended rate. 
 
 
On white lauan (Pentacme 
contorta): 
 
• Seedlings sprayed with large 

doses of Sevin and granular 
complete fertilizer show 
interveinal chlorosis (yellow 
to brown-orange 
discoloration of the leaves), 
from the matured to the 
young leaves (Fig. 2). The 
chlorosis leads to blight 
symptom. 

• Benlate toxicity is also 
expressed as leaf chlorosis 
(Fig. 3). However, the change 
in color of the leaves from 
green to yellow is slower than 
that in Sevin and complete 
fertilizer toxicity. The brown-
orange pigmentation appears 
as spots. Aside from this 
symptom, the young fully 
expanded leaves affected 
became leathery. 
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Fig 4. Etiolation and tip blight exhibited by kamagong due to Sevin 
overdose. 

Fig 5. Benlate toxicity causing tip blight on old leaves of kamagong. 
Note: White droplets are dried excessive fungicide solution. 

Fig 6. Marginal necrosis on kamagong induced by excessive 
application of granular complete fertilizer. 

On kamagong (Diospyros 
philippensis): 
 
• Toxicity of Sevin is observed 
on young fully expanded leaves 
that became pale green, similar 
to etiolation or 
yellowing/whitening of normally 
green tissues caused by 
inadequate light (Fig. 4). 
Affected leaves show initial vein 
banding/greening, though the 
leaf midrib remains normal 
green. Tip blight of the young 
fully expanded leaves is also 
evident. 
• Benlate overdose is 
expressed as tip blight of young 
fully expanded leaves (Fig. 5). 
• On the other hand, complete 
fertilizer toxicity ranges from 
marginal necrosis of old leaves, 
with occasional necrotic leaf 
spots, to tip blight of young fully 
expanded leaves (Fig. 6). 
 
 

On yemane (Gmelina arbora): 
 
• Toxicity of Sevin on 
seedlings is expressed on young 
leaves as wein greening/banding 
and cupping of older leaves from 
the margin progressing towards 
the midrib, which is coupled by 
necrosis (Fig. 7). 
• Benlate toxicity is also 
expressed as vein banding. In a 
more advanced stage, the 
chlorosis/yellowing of old leaves 
leads to premature defoliation. 

• Too much of the complete 
fertilizer results in leaf blight 
starting from the tip of the old 

leaf and/or occasional leaf spot (Fig. 8). Later stage of the toxicity also leads to 
premature defoliation and death of the seedlings. 

 
 



 

 6

Fig 7. Vein banding and leaf cupping on yemane due to Sevin 
overdose. 

Fig 8. Blight and leaf spot symptoms on yemane as a result of 
excessive application of granular complete fertilizer. 

Fig 9. Interveinal chlorosis on narra caused by high concentration of 
Sevin. 

On narra (Pterocarpus indicus): 
 
• Sevin toxicity on seedlings 
starts as interveinal chlorosis, 
from the mid portion of older 
leaves progressing towards the 
margin (Fig. 9). Slight curling of 
young leaves is also observed. 
• Benlate toxicity is expressed 
as a well-defined vein 
greening/banding and interveinal 
chlorosis (Fig. 10). Occasional 
marginal necrosis is also 
observed on young fully 
expanded leaves. 
• Fertilizer toxicity started from 
interveinal chlorosis to tip blight, 
then later, to marginal blight. 
These symptoms start from the 
older leaves going up to the 
younger leaves (Fig. 11). 
 
 
On palosapis (Anisoptera 
thurifera): 
 
• Sevin toxicity on seedlings 
results in leaf chlorosis, starting 
from the margin progressing 
towards the midrib, leaving veins 
still green (Fig. 12). In the later 
stage of toxicity, interveinal 
scorching is also observed. 
• Marginal chlorosis and vein 
banding of older leaves, which 
progress to the younger leaves, 
result from fungicide overdose 
(Fig. 13). 
• Toxicity from complete 
fertilizer is expressed as 
marginal chlorosis and leaf 
curling, from the basal leaves to 

the shoot of the seedling (Fig. 
14). 
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Fig 10. Vein banding and interveinal chlorosis on narra induced by 
high concentration of Benlate. 

Fig 11. Leaf blight on narra caused by excessive application of 
granular complete fertilizer. 

Fig 12. Interveinal scorching on palosapis resulting from Sevin 
toxicity at a later stage. 

On banuyo (Wallaceodendron 
celebicum): 
 
• No external abnormalities on 
the seedlings are observed even 
when sprayed with a large 
concentration of Sevin. 
• Chlorosis, leaf tip blights and 
marginal blights are symptoms of 
benlate toxicity on the seedlings 
(Fig. 15). 
• Large doses of complete 
fertilizer result in leaf chlorosis. 
This symptom begins from the 
older leaves up to the young 
leaflets. Finally, defoliation and 
mortality of the seedlings occur 
at the later stages of toxicity. 
 
 
All the text seedlings of the six 
tree species do not show any 
indication of toxicity when used 
with Agrowell liquid fertilizer, 
even when sprayed four times 
the recommended rate. 
 

 
Concluding statement and 
recommendations 
 
To an untrained nurseryman, 
abnormalities in plants caused 
by abiotic factors may resemble 
symptoms expressed by plants 
affected by infectious diseases 
(those caused by pathogenic 
microorganisms). As such, 
diagnoses and identification of 
the causal factor should be done 
thoroughly/correctly. This will 
lead to the formulation of 
successful and economically 
effective preventive or control 

strategies. For example, spraying fungicide on plants showing symptoms of fertilizer 
toxicity, which happens to be similar to pathogenic disease symptoms, will not only show 
ignorance on the part of the nursery manager, but will also entail unnecessary expenses. 
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Fig 13. Marginal 
chlorosis and vein 
banding symptoms on 
palosapis due to 
Benlate toxicity. 

Fig 14. Leaf curling 
and marginal scorching 
on palosapis induced 
by application of 
excessive granular 
complete fertilizer. 

 
Fig 15. Chlorosis, tip 
and marginal blight on 
banuyo caused by high 
concentration of 
Benlate. 
 

The following are some of the precautions that could be done to avoid the occurrence of 
some of the most common damages on seedlings and young plants caused by the 
carelessness of many nursery managers: 
 
• Avoid using heavy, wet, poorly 

drained soils as potting media 
to prevent plant suffocation. 
Very sandy soil may induce 
nutrient deficiency and 
drought. Sandy loam soil is a 
better option. 

• Place nets over seedbed for 
about 12 weeks after sowing 
to protect growing seedlings 
from intense sunlight. Too 

much exposure to sunlight will 
result in leaf scalding and 
scorching. 

• Set up windbreaks to protect 
plants from strong winds, 
especially in exposed areas. 

• Follow strictly the 
recommended dosage rates of 
pesticides and fertilizers to 
prevent plant abnormalities 
and other diseases like leaf 
spotting, chlorosis, blight, 
burning and/or eventual death 
of the plants. 

• Analyze soil property before 
applying any fertilizer to 
determine the macroelements as well as the microelements present and/or absent 
that are essential for plant growth. This will serve as the basis of the kind and 
amount of fertilizer(s) to be applied, if and when necessary. 

• Consider the soil pH which is a critical factor that determines the 
availability/unavailability to plants in acid soils, while manganese deficiency is most 

likely to occur in neutral 
or alkaline soils. 
• Avoid phytotoxicity 
caused by high fertilizer 
concentration or fertilizer 
application during 
unfavorable time of the 
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day, e.g., under full sunlight. 
• Adjust the planting date so as not to coincide with heavy and continuous rainfall to 

prevent the occurrence of root rotting organisms. Avoid planting in low-lying areas 
which are flood-prone. 

• Prepare seedbeds which contain minimal organic matter during seed sowing to avoid 
the occurrence of damping-off on seedlings. At this point in time, fertilization is 
dispensed with. 

 
 
 
Glossary 
 
Amino acids – organic compounds containing both an amino group (NH2) and a 

carboxylic acid group (COOP) that is linked together by peptide bonds to form 
proteins. 

Blight – general necrosis or sudden death of a large portion of the leaf, e.g., it could be 
leaf blight (tip or marginal), or shoot blight. 

Chlorophyll – any of a group of related green pigments found in photosynthetic 
organisms, especially in higher form of plants. It is composed of a waxy blue-
black microcrystalline green plant pigment with a characteristic blue-green 
alcohol solution called chlorophyll a, having a brilliant green alcohol solution 
called chlorophyll b; they function as photoreceptors of light energy used in 
photosynthesis. 

Chloroplast – a type of cell plastid occurring in the green parts of plants, containing 
chlorophyll pigments and functioning in photosynthesis and protein synthesis. 

Cupping – abnormal bending or cup formation of leaves caused by faster growth on one 
side of the leaf or by sudden shrinkage of the tissues on leaf margin. 

Enzyme – any of the numerous proteins or conjugated proteins produced by living 
organisms; it functions as a biochemical catalyst/substance that modifies and 
increases the rate of reaction without being consumed, altered or destroyed in 
the process, e.g., the digestive enzyme called amylase, converts starch to sugar. 

Etiolation – the yellowing or whitening of normally green tissues due to inadequate light. 
Interveinal – the part of a leaf that lies between or that which is surrounded by the leaf 

veins. 
Leaf spot – localized necrotic or dead areas on the leaf; also referred to as lesions. The 

individual leaf spots may be circular, angular, or irregularly shaped. The spots 
may turn brittle, then fall off resulting in shot holes. 

Lesion – a localized area of diseased or disordered tissue. 
Necrosis – death of a cell or group of cells as a result of injury, disease, or other 

pathologic state, usually resulting in color change of the affected tissue from 
green to brown. 

Noninfectious disease – any disease or abnormality in the normal physiological activities 
of a plant caused by nonliving agent(s). This type of disease is not contagious. 

Particulate – fine solid particles which remain individually dispersed in gases and stack 
emissions, usually black and/or dark brown in color. 
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Pathogen – a living organism capable of causing a disease(s). 
pH – refers to the degree of effective acidity or alkalinity of a substance. The pH scale 

ranges from 0 to 14, with pH 7.0 being neutral, i.e., neither acid or alkaline; pH 
values below 7.0 are acidic and values above 7.0 are alkaline or basic. 

Photosysnthesis – refers to the synthesis of chemical compounds in the presence of 
light, especially the manufacture of organic compounds, primarily carbohydrates, 
from carbon dioxide and a hydrogen source (such as water), with simultaneous 
liberation of oxygen, by chlorophyll-containing plant cells. 

Scarification – the process (mechanical, physical or chemical) applied on seeds to 
weaken the seed coat and increase its permeability to water and gases. 

Sign – structure or structures of the pathogen that are found associated with the 
infected/diseased plant. Most signs are best seen and distinguished under the 
microscope. Virus particles, bacterial cells, fungal mycelium or spores are some 
of the microscopic signs. Fruiting bodies, nematodes, parasitic plants are 
examples of signs that can be seen by the naked eye. 

Soot – impure black carbon with oily compounds obtained from the incomplete 
combustion of resinous materials, oils, wood or coal. 

Sunscald – an injury to plants, which results in local death of plant tissues; in summer it 
is caused by excessive solar radiation; in winter it is caused by the great variation 
of temperature on the side of the plant that is exposed to the sun. 

Symptoms – the external and internal evidences of the disturbance in the normal 
development and function of an infected/diseased plant. 

Vein banding/greening – a condition where the interveinal part of the leaf turns pale, 
chlorotic or translucent, while the veins remain normal green or dark green. 
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