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Abstract: Herbarium specimens of Cissus quadrangularis L. were prepared by
different techniques and compared for shrinkage, retention of color, and persi—
stence of stem appendages. The efficacy of three pretreatment techniques and
two methods of handling succulent tissue were investigated. Using analysis of
variance (ANOV A) there was shown to be a significant difference (P< 0. 005)
between the three pretreatment techniques. Using the least significant diffe—
rence( LSD) test, the deep—freezing technique was shown to produce less dis—
tortion in the resultant specimens than the gasoline technique (LSD = 1.708)
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and the formalin technique (LSD= 2.065). No significant difference was ob-
served in the quality of specimens produced by the formalin and the gasoline
techniques (LSD= 0.357NS). ANOVA test indicated a significant difference
in efficacy between the acetic acid treatment, the longitudinal sectioning treat—
ment and untreated specimens (P< 0.001). The acetic acid pretreatment was
shown to be superior to the longitudinal sectioning pretreatment ( LSD =
2. 371) and untreated specimens (LSD= 2.138). No significant difference was
found between the untreated specimens and those subjected to longitudinal sec—
tioning (LSD= 0. 233NS). The acetic acid pretreatment technique is recom—
mended for treating specimens of small succulents by herbarium workers.
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Good herbarium specimens of succulent plants cannot be prepared by applying ordi-
nary drying methods without some special treatment'". Special techniques are required
in order to preserve the shapes of specimens as far as possible and to make them dry rea—
sonably rapidly. The authors have experienced considerable difficulties in the prepara—
tion of herbarium specimens of succulent plants. They recognized a need for better
methods both for the speedy killing of the plant material to stop growth while in the
press and for prepressing techniques that deal with the excessive succulent tissue. If
these procedures are not followed in drying succulents, the stems stay alive in the press
for many months, and in the process, abscission layers form and cause the leaves, flow -
ers and fruits as well as other stem appendages to fall off. Eventually fungi attack the
specimens and they blacken with mold and finally rot.

Improved methods designed to produce better specimens have been suggestedlz_sj-
Different methods have been used for killing specimens of succulent plants prior to
pressing with different degrees of success. Investigations are required to identify the
most appropriate method of killing succulent plant materials. The desirable method
should result in herbarium specimens with little distortion and adequate retention of the
natural colors of the plant parts. Excessive detachment of stem appendages such as ten—
drils and flowers must also be avoided.

Logan[ﬁ] developed a pre—pressing treatment technique that was found to be suitable
in hastening drying of specimens of Begonia species and some succulents. T he technique
involves soaking the specimens in a dilute solution of acetic acid laced with a few drops
of detergent. This technique has not yet been tested on C. quadrangularis- It is also
necessary to compare the herbarium specimens obtained by this technique with those ob-
tained from material prepared by the conventional methods used for specimens of C.

quadrangul aris.

1 Materials and methods
1.1  Fieldwork

Localities in Kenya for specimens of C. quadrangularis recorded in the East African
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herbarium, Nairobi (EA) were visited. The populations of the species were observed in
the wild, and living material was collected- Relevant information that goes with a
herbarium specimen including the altitude, growth habit, color and scent of flowers,
color of leaves and stems, and the color of young and ripe fruits was recorded.

1.2 Voucher specimens

M aterials for voucher specimens was preserved in two ways, namely as spirit col—
lections and as pressed specimens. Spirit collections were prepared by storing specimens
in a mixture of formaldehyde-alcohol-acetic acid (FAA) in the ratio of 3:6:3. Pressed
specimens were prepared following the methods of Forman and Bridson'”. Voucher
specimens in this study were deposited in the Kenyatta University herbarium and the
Wuhan U niversity herbarium (WH).

1.3 Specimen pretreatment techniques
1.3.1 Killing plant specimens

To compare the different pretreatment methods used for killing plant specimens be—
fore pressing, the following procedure was adopted.

Dimensions of various plant organs were measured and recorded from thirty speci—
mens of C. quadrangularis.- Measurements were made with a sensitive vernier calliper
with a sensitivity of 0.002 mm. This was done immediately after gathering to ensure
that the material was still fresh and minimize errors arising from shrinkage. The dimen-
sions measured included: stem (width of one face), node (width of one face), internode
length, tendril diameter, length of leaves and width of leaves.

(a) Ten specimens were placed in the freezing compartment of a refrigerator for 2
hours and then removed and allowed to thaw.

(b) Ten specimens were dipped in petrol for about 12 hours and then removed and
the petrol was allowed to evaporate.

(¢) Ten specimens were immersed in 40% formalin for about 2 hours and then re-
moved and the formalin was allowed to evaporate.

(d) The specimens were placed individually in plant presses. The blotters and ab-
sorbent papers were changed every day until no more damp spots were observed on the
blotters. For the purposes of the experiment, the specimens were kept in the presses for
one month. The specimens were observed and re-measured after the one-month period
to determine dimensional changes. They were also observed for retention of color and
presence of detached pieces e.g. leaves and tendrils. The experiment involved six treat—
ments with each treatment having 10 replicates.

1.3.2 Dealing with succulent tissue

M easurements of organ dimensions were obtained from 30 specimens as in step 1. 3.

1 above. The specimens were placed in the freezing compartment of a refrigerator for 2

hours and then removed and allowed to thaw.
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(a) Ten of the specimens were soaked for 48 hours in 2 liters of 5% acetic acid into
which four drops of detergent had been added.-

(b) Ten of the specimens had their stems cut longitudinally to cut through the wa—
terproof cuticle.

(¢) All the thirty specimens were placed individually in plant presses. T he blotters
and absorbent papers were changed every day and, for each specimen, the number of
days taken before damp spots disappeared from the blotters was recorded. For the pur—
poses of the experiment, the specimens were kept in the presses for one month. The
specimens were observed and re-measured after the one -month period to determine the
dimensional changes. They were also observed for retention of color and presence of de—
tached pieces e. g. leaves and tendrils. The experiment involved six treatments with

each treatment having 10 replicates.

2 Results

2.1 Pretreatment techniques
The results of dimensional changes occurring in the herbarium specimens prepared
from specimens of C. quadrangularis killed by three different methods are summarized

in tables 1 and 2.

1 3 10 C. quadrangu- 2 3 ANOVA
laris T able 2 Analysis of variance(ANOV A) table for
( 1 ) comparison betw een three pretreat ment techniques

Table 1 Mean percentage organ dimension Sources of Sums of Degrees of Mean sums

changes and mean time required for drying (days) variation  squares freedom  of squares
of 10 specimens of C. quadrang ularis

Treatment 216.435 2 108.218 83.502
o Pretreatment Organs 14. 623 5 2.925  2.257
Organ dimension
Deep freeze Gasoline Formalin Error 14.257 11 1.296
Stem diameter 2.89 20. 68 17.31 Total 18
Node diameter 3.56 11.53 13.63
Internode length 0. 60 3.05 340 Treatments: Tabular value L degrees of freedom

11,2=13.81; P< 0.001 .

T endril diameter 3.08 31.82 3229 Organs: Tabular value at degrees of freedom

Leaf length 21. 65 29. 81 21.61 11, 5= 3.20; P> 0.05.

L eaf width 19. 36 23.53 37.94 LSD: A. Freezing method= 2. 142, A— B= 1.708"" ;
. Gasoli = 3.85, B- ¢= 0.357 NS;

Drying time(d) 9.8 10.1 106 B. Gasoline method B- C NS

C. Formalin method= 4.207, A- C= 2.065"" .

2.2  Specimen shrinkage and appendage retention

The results of dimensional changes occurring in herbarium specimens prepared from
specimens of C. quadrangularis subjected to two different specimen pretreatment tech—
niques as well as from untreated specimens are summarized in tables 3 and 4. Figure 1
(A) shows arepresentative specimen treated by deep freezing at — 4  for 2 hours be—
fore pressing. Figure 1(B) shows a representative specimen subjected to the same pre—
pressing treatment as specimen (Fig.1: A) followed by soaking in 5% acetic acid for 48

hours before pressing. The former specimen is characterized by extensive detachment of
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appendages and discoloration of the inflorescences. T he latter specimen displays marked—

ly superior retention of appendages.

_4

I Al

2h

(Gituru 24) ( ><0. 6) (
Fig. 1
—4

(Gituru 22) (0. 4) (
2h 5%

48 h

A. A representative specimen of C. quadrangularis( Gituru 22) treated by deep freezing at
for 2 hours before pressing (> 0.4) (N B the detachment of leaves and tendrils and disco—

loration of the inflorescences); B. Representative specimen of C. quadrangularis( Gituru 24) treat—

ed by deep freezing at — 4

for 2 hours followed by soaking in 5% acetic acid for 48 hours before

pressing( ><0. 6) (NB the presence of leaves and tendrils which have not become detached)

3 3 10 C. quadran-
gularis
( 1 )
Table 3 Mean percentage organ dimension

changes and mean time required for drying (days)
of 10 specimens of C. quadrangularis

T echnique

Organ dimension Longitudinal Acetic acid U ntreated

sectioning  treatment specimens

Stem diameter 32.04 11.28 16. 04
Node diameter 13.53 7.94 9.07
Internode length 2.97 0.03 4.05
T endril diam eter 28.33 26.59 33.56
Leaf length 8.37 1.39 882
Leaf width 21.54 12.54 22.91
Drying time 7.5 6.8 9.8

4 3
ANOVA
Table 4 ANOVA table for comparison of 3 dif—

ferent methods of dealing with succulent tissues

Sources of Sums of Degrees of Mean sums
variation  squares freedom  of squares

Treatment  20.486 2 10.243  7.786

Organs 117. 237 5 23.447 17.824

Error 13.155 10 1.3155

Total 17

Treatments: Tabular value at degrees of freedom

10, 2= 7.786; p< 0.05".
Organs: Tabular value at degrees of freedom
10, 5= 17.824; P< 0.001***.

LSD: A. Longitudinal sectioning A— B= 2. 371" ; B.
Acetic acid prepressing treatment A— C= 0. 233 NS;
C. Untreated specimens B— C= 2. 138" .
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3 Discussion

In preparation of herbarium specimens of C. quadrangularis the method of killing
plant material by freezing has been found to produce herbarium specimens that are supe—
rior to those obtained from material killed by immersing in formalin or gasoline. Free—
zing resulted in herbarium specimens with less distortion. In addition, the specimens
obtained showed greater retention of natural colors and less tendency of detachment of
pieces such as tendrils, leaves and flowers.

It is common practice for some botanists to use formalin for killing specimens of
succulent material in the field before placing them in plant presses. This study has
shown that the use of gasoline eventually produces specimens that have less distortion
than those obtained from specimens treated with formalin. T his finding is especially im—
portant since it could have serious implications for field botanists who are frequently en—
cumbered by having to carry containers of FAA to the field- Gasoline would be more
readily available under these conditions since it is carried as part of the emergency sup-
plies of motor vehicles. In addition, gasoline is more commonly available than “6dorless
carrier >’and unlike o/ ¢ gasoline evaporates rapidly from the plant material. This elimi-
nates the need to hang up material before pressing which is necessary for material trea—
ted with o/c. The volatile highly inflammable nature of gasoline makes it necessary to
avoid working in closed places and near any sources of fire. These conditions, while not
being particularly difficult to achieve, especially under field conditions, present serious
limitations to the widespread use of this technique. In spite of producing good results,
the use of microwaves for killing and drying specimens of succulent plants is unlikely to
become widespread in developing countries. T his is largely due to the high cost of the
equipment required for this technique.

The prepressing treatment technique developed for Begonia species by Lo gan[é] has
been found to be effective for preparing specimens of C. quadrangularis and other small
succulents. A soaking period of 48 hours in two liters of 5% acetic acid laced with 2
drops of detergent was found to be satisfactory. Compared to untreated specimens as
well as those treated by longitudinal sectioning before pressing, the specimens subjected
to the acetic acid treatment dried faster, showed less distortion and eventually retained
more natural color after pressing. The use of the acetic acid technique, in combination
with the technique of killing specimens by freezing, results in specimens of superior
quality and could reduce considerably the cost of preserving the specimens in herbaria.
This is particularly important in many developing countries where herbaria have been

facing considerable budgetary constraints.
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