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Triffid is an organic fertilizer composed of bacterial and fungal syner-
gistsin a growth hormone laden nutrient complex. We investigated the
effects of Triffid on nine parameters of Prunus americana: physical
parameters of trunk diameter, early budding, and leaf development, as
well as chemical parameters of the rhizosphere: water retention, or-
ganic matter, microbial activity, pH, and concentrations of potassium,
phosphorus, and nitrate. Of the parameters tested, soil pH was the only
one that showed a significant difference in means (p = 0.045) between
control (6.22) and Triffid plots (6.55), the higher pH in the Triffid plots
is consistent with results from application of nitrogen and potassium to
soil (Kissel, D.E and P. F. Vendrell, 2004). However, results of the
other parameters do not support the hypothesis that the added fungal
relationship stimulated growth, affected overall soil nutrient levels
including microbial activity, or decreased effects of environmental
stressors. Although the sample size was small, the general trends for
many of the parameters do not support the claims made by Triffid, per-
haps due to the concentrations used in this study.

Introduction

All plant species rely on the accessibility of nivesic macronutrients
to grow productively and help form and maintain anig compounds that
make up the plant’'s structure. Out of the 9 mactients, nitrogen, potassi-
um, and phosphorus are the most readily absorbeidhwnakes them highly
scarce in untreated soil (Campbell et Al., 2008). fhis reason, farmers, gar-
deners, and the common planter rely on the usertdifers to increase the
yield of their crops, flowers, or shrubs.

Although many artificial fertilizers have been pantesponsible for
the high increase in crop production in thd'2@ntury (Kane, 2010), there is
an environmental cost to manufacturing these feetis. Organic fertilizers
such as manure, compost, and fishmeal, already tha&venportant macronu-
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trients incorporated, eliminating the requirememtdraw them from other
sources.

One organic fertilizer, Triffid, claims to increatiee soil microbes by
20 percent in 14 days through the use of an acteponent, 1-Tricontanol
(Ford, n.d.). Triacontanol, a saturated long-chalzohol in crystalline form
isolated from alfalfa meal and chloroform extratias been found to stimulate
plant growth.

Triacontanol has increased the dry weight, chloyfiptontent, and
net photosynthesis substantially in rice seedliftggas also found to stimulate
shoot growth, early flowering, and synthesize aseatial component in plant
tissue growth and development (Chen et al., 200&nCet. al., 2002, and Dy-
son and Hall, 1972). What makes the use of trigawltvery practical is its
ability to stimulate production at low concentraso Laughlin, et al. (1983)
found that growth increased at a dosage applicatfoh nanogram per cubic
decimeter with a maximum effective application ppeoximately 100 nano-
grams per cubic decimeter.

Triffid has been approved to be used on agricultplants including
Prunus americana, American plum tree, which is the subject of thigeri-
ment. Plum trees have an added mutualistc reldtipnsith endo- and ecto-
mycorrhizal fungi, which the application of Triffighould stimulate, causing
an increase in secondary growth, nutrient contadtraicrobial activity of the
soil, and a decrease in the affect of environmesttaksors.

Methodsand M aterials

Twenty sixPrunus americana planted in 2006 in LeSuer Nature pre-
serve near Monmouth, IL were designated into twaugs: control and Triffid,
with a buffer group in between (Appendix: Figure The Triffid group was
treated with an application of 10mL of concentrafeiffid (containing 0.33L
of triacontanol) in 1.89L of distilled water.

Three sampling dates at the beginning (June), mitlly), and end
(September) of the growing season were analyzegHgsical parameters of
Prunus americana and chemical parameters of the rhizosphere. Oh sa-
pling date (pre- (June) and post-Triffid applicati@uly and September)), the
samples and data collected included: observatioth@fhealth of each tree,
primary and secondary growth, and soil samples. tldes were observed for
vibrancy of leaves, herbivore damage, leaf and tsgomwth, discoloration of
leaves and trunk, and surrounding weed growth. 18y growth was meas-
ured as trunk diameter 12.5cm from the soil linehwi micrometer.

Four soil samples were taken from each plot on saatple date. The
collected soil samples, 5 x 13cm plugs (O and Azoor), from randomly se-
lected trees near the root bulb were labeled amzkfr for later analysis. One
sample was typed for texture (sand: silt: clay)il($gpes and Testing, n.d).
The chemical parameters tested on these samplesiédc soil pH, organic
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matter, microbial activity, water retention, andncentrations of potassium,
phosphorus, and nitrate.

Soil pH was measured using a 1:2 ratio of soil.&l™ CaC} (200g
soil: 0.444g CaGlin 500mL distilled water) (U.S Department of Agriture,
n.d). The soil water retention was calculated aswhter loss of the weighted
bulk sample after oven drying at 104.4°C. Soil migamatter was the differ-
ence in material lost after incineration at 178030il microbial activity was
measured with a CI-340 portable infrared gas aealyzich read the differ-
ence of CQ released (by measuring €@ and CQ out) from the soil pellet
(d=10.2mm, h=1.9mm). Additionally, the nitrate, asgium, and phosphorous
were extracted from the soil and analyzed usingapahHDREL/2000 spectro-
photometer.

Results

The soil type was found to be loamy: 48% sand, 28% and 24%
clay. The other parameters were statistically arelyas two main groups due
to the small sample sizes: 1) control vs. Triffat September and 2) control
vs. Triffid regardless of sampling date. This meiat any samples not receiv-
ing the Triffid application, including Triffid plat before application, were con-
sidered a control sample.

Out of the nine parameters examined in Septemhigrelea the con-
trol and Triffid groups, only the extracted potassiconcentration from the
soil was found to have significantly lower meangha Triffid group samples
than the control (P = 0.013) (Table 2). Howeveis garameter was only found
to be significant (2-sample T-test) after an outirethe Triffid sample data set
was removed. A non-parametric test was also rutherdata (Mann-Whitney)
which also found the potassium concentration toehavsignificantly lower
mean in the Triffid samples than the control (P.82Q) but only if the outlier
was removed.

Out of the nine parameters examined disregardiagsétmpling date,
soil pH was found to have a significantly differemean between the two
groups (P = 0.045), without removing the outliealfle 1). Using the Mann-
Whitney non-parametric test, the soil pH was fotmde marginally signifi-
cant (P = 0.081), again only before outlier removidle trunk diameter was
also found to be marginally significant (p-value0®8) between the means of
the Triffid and control groups using a 2-samplee$tt The Triffid group was
found to have a higher average trunk diameter; however, the significance
dropped to a P of 0.145 when tested non-paramiyrigedditionally, in the
spring, both the control and Triffid groups had #@me average number of
leaf buds.
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Conclusion:

Regardless of the statistical analysis used, esuwlts were not con-
sistent with expectations claimed for the Triffettilizer. When comparing all
parameters, with the exception of soil pH and trdi#kmeter, the control group
(in both the September group and the group exciuttia sampling date) had a
higher mean and median than the Triffid group. Thiduded seeing a higher
average concentration of nitrate, potassium, arasiorous in the control
soil samples than in the Triffid soil samples. Tbigild have been a result of
increased NPK nutrient uptake Byunus americana from the soil. However,
we cannot answer that for sure without more phygesameters to indicate
the health of the tree or chemical parameters efléaves or roots to indicate
nutrient absorption. In addition, if this is triewould suggest that the fertiliz-
er would need to be continually applied to increpszductivity over a long
period of time, seeing that nutrients are lost mquikly than in the control
plots.

When comparing the control and Triffid groups withalifferentiat-
ing by sampling date, the soil pH was found to lghér in the Triffid group
than the control, supporting research by Kissel ¥eddrell (2004) that pH
increases when nitrogen and potassium are addétetsoil. However, the
September control samples had a higher mean anémpH than the Triffid
samples that was marginally significant (0.20<p®8).But if the trees were
absorbing more nutrients from the soil by the ehthe growing season, then a
lower pH in the Triffid plots would be expected. Wever, observations made
over the course of the growing season did not shioywdifference between the
recoveries of the treatd®tunus americana to environmental stressors than the
control. A possible reason for this could have bdee to the intensity of the
environmental stressor including herbivore grazidigease, insect damage,
and sun exposure due to grass coverage.

With the mixed results, further research can beedmndetermine if
there is increased absorption of nutrients by #aés and roots of the trees
after application of Triffid. Also, due to the langnumber of environmental
stressors that the plum trees were exposed toglthim course of the experi-
ment, comparison of stress-related proteins pratilgethe trees to combat
those stressors may also be useful in determirtingeffects Triffid has on
Prunus americana.
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Appendix

® ® L

0O 3c

0O 2¢ ® CONTROL

LYl = | PLOT 2

]

0 1c

sc 0O sc
]

& | BuFFER ZONE

® ®
4E
o
[« 13 EXPERIMENTAL
Qe PLOT 1
0 3E
O 6 ¢y 2¢
(@ REL O 7E ]
® (o)
EXPERIMENTAL ®
PLOT 3 Q 12¢
(@ L3
Qe Quoe
& & =
BUFFER ZONE ) (2]
® &
Ilco 10c O
O 12¢
CONTROL O 13C O oc
FLOT 4 ®
Qrc Oac

Figure 1: Plot set up in Le Suer Nature Preserte. Jairs of plots were locat-
ed in the same area, about 80 feet apart. Expetainglots: 1 and 3, and con-
trol plots: 2 and 4, include 13 trees. A buffer ea non-treated soil (11 trees)
was to prevent fertilizer spread. Black dots repnésthe dead or damaged
trees.
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Table 1: The results of 9 parameters tested, canmgpaltl the control samples
to all the Triffid samples regardless of sampliraged Assuming normal distri-
bution, p-values were determined using a 2-samf@stt (P-value: after/before

indicates after or before removal or an outlier; ~ means outliner removes). *

Soil pH is significant (p<0.05) before the outlisremoved
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Table 2: Chemical parameters of soil samples frept&nber sampling date.
Assuming normal distribution, the p-values wereed®ined using a 2 sample t
-test. (P-value: after/ before indicates eitheobebr after outlier removal: »

means outlier was removed). *Potassium found teidpeificant
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