





Transacrons or THE [LLINos ACADEMY OF SCIENGE 3

METHODS

1. Sampling Proceduare

Two studies were made in successive vears, 1974-75 (Study I} and 1975-76
{Study II}. In Study 1. fresh fallen leaves of maple and sycamore were collected
along the banks of the Sangainon River during late October. Leaf packs were made
by stacking ten maple leaves or five svcamore leaves and passing braided nylon
fishing line through their centers several times. Whole leaves were cut into
approximate fourths and placed in mesh bags. Leaf disey (1.5 em diamn)} were cut
from fresh fallen leaves with a cork borer and placed in nylon mesh bags (1 min?
pore sized. Leaves and leal dises used Jor diy weight determination were oven dried
(80 C to constant weight) and weighed before they were submerged.

Because of large fluctuations in water level and high rates of siltation, the
comnonly usged technique of tying leal packs to bricks and placing them on the
strecam bottom was not feasible. Thus leafl packs and mesh bags were attached to a
nylon rape anchored at one end by a cement block which in turn was attached by a
nylen rope to a tree above flood level on the river bank, Leaves were subierged on
4 Nov 1974, and three samples were removed randomly at approximate two week
intervals until 15 May 1975

Leaf packs remained intact under the discharge regime of the river during
Study I. Since mesh bags provide an unnatural protection to the leaf tissue and
appeared not to be necessary, they were not used during Stady 11 Beeause of low
flow rates at certain times, strings of leaf packs often rested on the river bottom and
became partically covered with silt. Thus in Study 11, leaf packs were attached to
lines suspended by floats, which kept all the packs approximately 15 to 20 ¢in below
the surface of the water regardless of water depth. Teaf packs were submerged on
15 Nov. 1975, and three samples were removed randomly from the river after one
week and at approximate monthly intervals until 14 June 1876, except when the
river was frozen.

2. Dry Weight Determination

Lcaves and leaf discs were washed gently, dried {(to constant weight at 80 C).
cooled in a desiccator, weighed and ground in a Wiley Mill. Percent ash was
determined by heating duplicate 50-100 ing samples at 550 C for 3 hr. Whole leaves
in packs were separated and dises cut from them. These frosh-cut discs were then
washed, dried, weighed, ground and ashed as above.

A processing coeflicient (K) was estimated by a least squares fit of the mean
ash-free dry weights at cach sampling time to the exponential function Y, = Yae &
The fit of each weight-loss regression line to the exponential decay model was
tested for significance by ANOVA. Processing coefficients were also calculated using
initial and final ash-free dry weights according to the equation used by Petersen &
Cummins {1974): -K = In (% remaining X 100}/ time. Differences between k-values
from different trecatments were tested for significance with a t-test.

3. Protein Measurement.

At cach sampling in Study I, five discs each, {from leaf packs, bagged leaves und
precut discs, were gently washed with distilled 1,0, placed in 10 ml of 0.02 M
glvcine buffer (pH 7.8) at 100 C for exactly one minute, and cooled in an ice bath.
The contents were homogenized by hand in a tissue grinder and frozen {—20 C)
until time of assay. This material was then thawed and centrifuged. The amount of
ATP present in the supernatant was determined by a modification of the method
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tal effect on leaf shredders and microorganisms. During Stady 11, all samples were
near the surface of the water where water velocity was greater and siltation
reduced. The precessing cocfficient of dises cut from maple leaves was significantly
greater in Study II than in Study 1, while the processing coeflicients of dises cnt
from sycamore leaves did not difler significantly between the iwo studies (Table 11),
Maple leaves, which were heavily skeletonized, appeared to be more uffected by
placement in the water colunn than sycamore leaves which were not skeletonized.

2. Protein Mcasurement

The protein content of leaves has been observed to inerease with submersion
time in streams (Kaushik & Hynes, 1971; Krumhaolz, 1972, Barlocher & Kendrick,
1974}, thereby increasing the nutritional quality of the leaves. Nitrogen alone or N
and P together added to leaves incubated in dishes resulted in an increase in
protein of the lcaves (Kaushik & Hynes, 1971} ‘This suggests that natrient levels in
a stream might aflect the degree of protein envichment of leaves submerged in that
stream. Since the Sangamon River receives extensive run-off fromn cropland fertilized
with N and B it might be expected that submerged leaves would show considerable
protein enrichment. Protein increased, as percent of the ash-free dry weight, in
both leaf species with increasing time of submersion (Fig. 2B, 4A&B). Protein
inereased more in sycamore than in maple leaves and the relative amount in
sycamore leaves was twice as large at the end of both Studies 1 and II than at the
beginning. These increases in protein are in line with those reported for leaves
submerged iu the Speed River, Canada (Kaushik & Hynes, 1871} Krumholr (1972)
found, inexplicably, very little increase in protein of sycamore leaves submerged in
Doe Run, Kentucky, even though the protein concentration of leaves of other
species submerged at the saine time increased.

The protein present as percent of the ash-free dry weight per unit area ol leal
{Fig. 2A), reflects the differences in the way in which maple and sycamore leaves
are processed. During Study 11, the percent protein per unit area of maple leaves
{I'ig. 2A) declined initially as the leaves became skeletonized, then increased from
December to Febriary, but declined thereafter. There percent protein per unit
area of sycamore leaves (Fig. 2A) increased initially, decreased briefly in December,
increased during January and then decreased slowly thereafter. Although sycamore
leaves became protein enriched, it appears that this mnaterial is not used dircctly by
grazers to any large degree. Given the high quantity of lignin in sveamore leaves
{Paul, 1978}, it is possible that protein becomes complexed in phenolic-lignin
compounds in sycamore and therefore is unavailable to heterotrophic organisius,

SUMMARY

As a result of extensive clearcatting and channelization of most of the tributar-
ies of the upper Sungamon River, large fluctnations in temperature, inorganic
nutrient levels, turbidity and discharge oceur (Brigham, 1975). Small elevational
differences along the river system result in generally smooth {low in the main
channel of the river. It does not appear that physical and chemical conditions iu the
Saugamon River aflect the processing of leaves adversely sinee thev disappear at
rates siilar to or higher than leaves in other lotic systems studied. The rapidity
with which lcaves disuppeared in February and March. when discharges were
extremely high, suggests that the high discharges encountered in a system modified
for water remaoval from croplands. may contribute 10 a short resideney of leaves in
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this type of river During periods of high discharge. leaves may be washed
downstream, fragmented into smaller picccs. which can then be carried down-
stream by slower flowing water. or deposited on the Hoodplain during over-the-hank
floods. Leaf loss during high discharges cun effectively reduce the food resources
available to invertebrates, Since precipitation is unpredictable, the availability of
one of the major food resources is ulso unpredictable. Phus the floodplain of the
river, which serves as a continual source of leaves, inay be very important in
stabilizing food resources within the river,

Silver maple leaves were processed wuch diflerently than those of sycamare,
hut these differences were not detected by the standard techinique of measuring
changes in weight of leaf packs. Diflerences were detected, however, when changes
in weight per unit arca were compared. These two types of weight measurement,
when applied to material being processed, provide more information about the way
in which lcaves are processed than either technique used alone. Although leaf packs
of both specics disappeared at the same rate, leaf tissue of maple was always
processed more rapidly than that of sycanore. Maple leaves disappeared primarily
through skeletonization and appear lo be an important food resource in the
Sangamon River. Sycamore lcaves do not become skeletonized but disappear
primarily through frugmentation. Although sveamore leaves do not seem to be used
as a food resonree, they may be important as sites of attachment for periphyton and
as traps which filter benthic diatoms washed downstremn from clear cut feeder
streams.

The increases in ash-free dry weights, which were observed frequently, may
result from a combination of colonization activities and trapping of algae and other
organic materials. These increases may cause actunt losses of weight of lead tissues
to be underestimated. Further studies of a different design are needed 1o sort out
the respective cffects of colonization and utilization on changes in ash-free drv
weight of leaves in this type of river system.
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Table I Level of significance of fit of weight-change data to an exponential decay
mode!, processing coefficients (K). number of duys required for loss of 50%
of original weight and K ealculated from % ash-free drv weight remaining

at the end of cach study.

Level of
Significance No. of Days K Calculated
of Fit tu the Required for from —K = log,
Equalion 30% Weight % remaining
Treatment K Y, = Y3k Liss ® 1000t
1974-75
Pre-cut maple discs {045 AEzp= 001 152.4 {0087
Fresh-cut maple dises 0036 pe.001 1907 064
Pre-vut sycamore discs 0011 10=p> 05 660.0 (28
Fresh-cut sveamore dises 0020 05 =p=.023 354.2 0020
Whole maple leaves, bagged 050 Pl 001 139.1 B07Y
Whole sycamore leaves. bagped 0013 p=.023 535.8 0020
1975-76
Fresh-ent maple dises AN2o P =001 37.6 037
tresh-cut sycamore discs 0014 L05=p= . 001 5053 410
Muple leaf pucks 267 P 26.0 0278
Sycamore leafl packs 0259 p<.001 26.4 1283

Table 11. Level of significance of the difterences between leaf-processing coeflicients
for different types of measurements, different species of leaves and be-

tween the two vears of study.

Comparison

Maple x Maple Leaf Packs vs. Fresh-cut Dises
Pre-Cut vs. Fresh-Cut Discs

Fresh-Cut Dises
vs.
Fresh-Cut Discs

Sycamore x Sycamore Leal Packs vs. Fresh-cut Discs
Pre-Cut vs. Fresh-Cut Discs

Fresh-Cut Discs
v,
Fresh.Cul Dises

Maple ¥ Sveamore I'resh-Cut Dises
Pre-Cut Discs, Bagged
Whale Leaves. Bagged
Fresh-Cut Dises
Leaf Packs

Study
1973-76
1974-TH
1974-75

19753-76

1975-76
1974-75
1974-75

1975.76

1974-75
1974-75
1974-75
1975-76
197576

Level of
Significance
ot Difterence
O1=p>.001

1.5,

p=<.00]

p<. 001
0. 4=p=0.3

n.s.

(L2<p<.1
p==.001
p. 001
p. <2041

. 5.
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Figure 1. Percentages of the ash-free dry weight
of sycamore ©-0 and maple ®-® leaves remaining
during Study IT for: A, dises eul from leaves in
leaf packs; B. deaf packs.
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Figme 2. Changes in prolein content of syca-
more -0 and maple ®-# leaves during Study IL:
A. amount of protein per leaf disc B. prolein as
percent of ash-free dry weight.
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Figure 3. Percentages of ash-free dry weight of
sycamore and maple leaves remaining during
Study I for: A, precut leaf discs contained in
mesh bags; B, discs cul from leaves in leal packs
(fresh-cut).
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Figure 4. Changes in the the percent composi-
tion of protein of maple and sycamore leaves
during Study 1 for: A, fresh-cut and precut ma-
ple discs; B. fresh-cut and precut sveamore dises.
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