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PLANT MATERIAL

VICTORIA PUREWAL*

MATERIAL DESCRIPTION
These cellulose-based materials are found in scientifi c 
collections (vascular, bryological, algae, lichen, economic, 
pharmacognosy, etc.) as well as in ethnographic, 
archaeological, fi ne art, and furniture collections in both 
natural and worked forms (basketry, bark cloth, rattan, 
ceremonial masks, etc.). Although cellulose is the major 
component in plant material, many other compounds are 
present that will have an impact on preservation including 
minerals, pigments, alkaloids, saponins, and tannins. Plant 
specimens are housed in repositories and the housing type 
is often specifi c to a collection including fl at mounts on 
loose sheets or within bound books, upright storage in 
packets, and/or housing in boxes or covered trays.

HAZARD VULNERABILITY FINGERPRINT

HAZARDS AND EFFECTS
Adverse Relative Humidity
Higher mean relative humidity levels:
• increased rate of hydrolysis-dependent deterioration 

causing structural weakness (amorphous areas of the 
polysaccharide chain can become more crystalline, 
irreversibly changing the plant structure) and rate of 
biological activity (insect reproduction/mold) can 
increase; low vulnerability given moderate care

• increased release of specifi c historic biocides from 
collection materials leads to transference and resulting 
embrittlement, discoloration, loss of data; moderate 
vulnerability

Lower mean relative humidity levels:
• generally, positive infl uence though if below 35% RH 

brittleness and damage during handling becomes a 
factor; low vulnerability

Excursions to high RH:
• risk of mold growth, increased pest activity, and 

permanent change to plant structure; low to moderate 
vulnerability given moderate care to avoid RH above 
65% (impacts from release of historic biocides, as 
above; moderate vulnerability)

Excursions to low RH:
• susceptible components may fracture or detach and 

constrained parts under tension may split or break 
(mixed media collections most at risk); moderate 
vulnerability to specifi c items

• can cause desiccation of seed heads, causing the seed 
cases to crack and the seeds to be dispersed; high 
vulnerability to specifi c items

Fluctuations and Seasonal Variations:
• dimensional changes from fl uctuations are expected 

resulting in breaks, splits, and damage from handling; 
low vulnerability unless delicate components are under 
tension, then moderate vulnerability

Adverse Temperature
Elevated temperatures:
• increased rate of chemical deterioration leading to 

weakening; low vulnerability given moderate care

Reduced temperatures:
• generally, a positive infl uence

Seasonal variations, excursions, and fl uctuations:
• small excursions from set points or normal ranges are 

not important; low vulnerability

Criminals
• low vulnerability for most plant/specimen collections as 

they have little market value—other collections have 
higher market value, e.g., some ethnographic collections, 
scientifi c “type” material, etc.; moderate vulnerability

Dissociation
• many collection items comprise multiple parts that 

can become disassociated, particularly scientifi c and 
ethnographic collections; moderate vulnerability

Fire
• heat, smoke, and soot will obscure, damage, discolor, 

and can destroy collections; high vulnerability

Light
High doses of (primarily) visible light:
• for most collections, low vulnerability given moderate 

care to keep in closed wraps and/or in collection 
cabinets, however chlorophyll and other botanical 
colorants are very sensitive to light and even minimal 
time (days) out of dark storage can lead to noticeable 
changes and loss of pigment; high vulnerability

High doses of ultraviolet light:
• low vulnerability given moderate care

Pests
Vertebrate pests:
• may gnaw through storage materials (paper) and use it 

for nesting; low vulnerability given moderate care*Pure Conservation, Cardiff, Wales
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Insects:
• most plant collections are susceptible to insect pest 

attack; moderate vulnerability
• some materials are more vulnerable, i.e., lichen 

collections are prone to Psocid spp. attack (mainly at 
elevated RH) and certain vascular plant families 
(lettuce, cabbage, daisy) are particularly vulnerable due 
to their morphology; high vulnerability

• bryological collections are probably the least at risk 
from pest damage due to low protein, starch, and 
sugar content; low vulnerability

Figure 1. Specimen showing typical damage from herbar-
ium beetle. It has targeted the fl ower where there is a higher 
percentage of protein (© Herbarium of Yale University).

Physical Forces
• most items are vulnerable to physical damage such as 

breakage and loss; low vulnerability given moderate 
care in handling

• over stacking of herbarium sheets or packets can result 
in increased pressure to the specimens causing 
subsequent damage; moderate vulnerability

• some materials, i.e., basketry and bark cloth are 
subject to distortion over time if not adequately 
supported; moderate vulnerability

Pollutants
Particulates (dust):
• obscures surfaces (including data on sheets/labels) and 

may catalyze surface reactions; low vulnerability given 
moderate care

• historic biocides applied primarily to vascular material 
and ethnographic collections can cause staining and 
embrittlement; moderate vulnerability

Gaseous pollutants internal:
• organic acid vapors can increase acidity in plant 

material and paper supports; low vulnerability given 
moderate care to avoid acidic storage and packaging 
materials, e.g., new oak storage and newsprint

Gaseous pollutants external:
• atmospheric pollutants such as sulfur and nitrogen 

dioxides cause cellulose degradation and colorant 
fading and can increase embrittlement especially of 
woven materials, or formed/worked materials—ozone 
is a strong oxidant and will deteriorate exposed 
surfaces; low vulnerability given moderate care to keep 
items covered or enclosed

Water
• wetting can result in mold and staining, items can 

become disassociated from their mounts and data and 
if not dried appropriately can become distorted; 
moderate vulnerability

SPECIAL RECOMMENDATIONS
• see SAG, Chitin, SAG, Wood, France, chapter 32, 

Simmons, chapter 23 and Strang, Jacobs and Kigawa, 
chapter 18, this volume
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Figure 3. Plaited Wreath of Leaves showing loss of fi bers, 
likely from storage conditions and handling (© Royal Botanic 
Gardens, Kew).

Figure 2. Tanga Bark Cloth showing distortion from 
storage (© Royal Botanic Gardens, Kew).


