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Introduction Results Discussion

Soil represents a large reservoir for storage of carbon. Much  « After 50 y of no-tillage, soil org C and N increased with  * Behavior of phenol oxidase in response to N fertilizer

effort has been devoted to studying the cycling of carbon N rate, in agreement with past work (Table 1). Cation agrees with past results'® and might be due in part to
INn solls. En.zymes involved |.n the Carb.On CYCle, such as . eXChahge CapaC|ty aISO |ncreased, due In part to avallable NO3_ based on a negatlve relatlonshlp
phenol oxidase, are useful indicators in the understanding elevated soil C between these properties (r=—0.63, p=0.008) (Table 2)
of the storage of carbon. Phenol oxidase is an indicator of . o S : : : e ' :
. . : . . Table 1. Characte?rlstlcsofthe no-.tlll.s.cnl. leferentlettersmdlcate significant differences (P<0.1) Thls relatlonshlp Was more Slgnlflcant When u3|ng OC_
I|gn|n StOrage . One unanSWered queStlon regardlng according to the least significant difference (LSD) test. .
phenol-oxidase is the role of fertilizer (nitrogen) additions Nrate  SollC  SoilN Sand Sl Clay  CEC  pH  KCINH KCI-NO, normalized values (r=-0.72, p=0.001)
. . . . kg N/ha /k cmol,/k umol/g  pmol/g . e - -
in undisturbed environments such as no-tillage systems. : 0189c  1.83c z(i04gb 2 [Toeh | g7.03a <0.006 0.67¢ Cation eXChange capacity was also negatlvely related
The objective of this study is to investigate phenol oxidase B4120.9b  |205bc 107.7b [7617a [1306ab 9.0b  |65ab <0006 |114c to phenol oxidase (r=-0.76, p=0.006)
- . . i . 168 23.7b  2.23b  1151ab 739.7b 1453a 874b  625b  <0.006 2.87b
aCtIVIty as a funCtIOﬂ Of n|tr0gen fertlllzer rate IN a |Ong 336 26.4a 2.58a 128.5a 735.8b 135.8ab 16.3a 6.07b <0.006 >.74a Table 2. Correlation coefficients (n=16) describing the relationship between phenol oxidase and soil properties.
T o o . . 5 Phenol oxidase Soil C Soil N Sand Silt Cla CEC H KCI-NH," KCI-NO;’
term, no-till ecosystem. * There was a negllglble difference In p’]enOl oxidase 1 0632 058 -0.442 044 -(;/.177 -0.76 Io0.375 : 20,635 Phenol oxidase
activity between the control (O kg N/ha) and lowest N — e T T o T e [
| | Methods rate (84 kg N/ha) (Fig 2), agreeing with other no-till O 5 s T N A
Soil (Maury silt loam, Typic Paleudalf) was sampled after systems? SR TP AT T A T SN T
corn harvest from the long-term no-tillage agroecosystem : . — T T T T T
| the ONs 1age a5 YS!« Phenol oxidase activity decreased by 13% and 32% as S N B I I I e 5
located at the University of Kentucky’'s Spindletop farm (Fig , , — T T
1). The site has received continuous long-term fertilizer N rate increased from O to 168 and 336 kg N/ha (Fig 2) S T S N A
. .. p-value 0.66 0.57 - 0.05
nitrogen additions (O, 84, 168, and 336 kg N/ha as NH,NO;) - 5 1 0. - o7 cE
. . . D £ : - 0.0008
since 1970 and has been managed under no-tillage. Soill E 0T, Eoer g P T
was characterized for standard solil properties, including H%» e ab 5071 e b ——1——
extractable nitrogen species. E o o ° S D
230, @ ¢ o O . 1 KCI-NOy
: . . 3 3 2 : : : :
Phenol oxidase activity measurements were performedon ¢ ’ o : s S : ; * The exact mechanism underlying the suppression in
fresh soil using L-DOPA (L-3,4-dihydroxyphenylalanine, e o g o ° . phenol oxidase with N is not known, however, it could
gmm;;acs)umftrate V\Iqtzaffon(ﬁang tﬁ?SF;e(rF"’Ttu{)e \%Vs ter J g . 5 o : be related to shifts in microbial communities3* and
at LSINE @ PRTLUITET APTH B, s . 1N = 15— ' ' ! 5 02— ' ' ' Interactions with soil mineralogy, all of which await
product, DOPAchrome, was quantified by absorbance 3 0 100 200 300 w0 3 0 100 200 300 400
measurements at 475 nm using a UV-VIS N Fertilizer Rate (kg N/ha) N Fertilizer Rate (kg N/ha) further work.
SpeCtrophotometer_ Act|v|ty measurements will be Fig. 2. Soil phenol oxidase activity as a Fig. 3. .SO” phenol qxidase activity_ ¢ The aﬂtICIpated |mpaCt Of th'S StUdy 1S TO ga|n a better
normalized with respect to oven-dried Weight of soil and fL_mction of N fertilize_r rate. Treatments with Peor;irlri];e“rzreaﬂet(.) g:%z:]:r?e?wtzsw?t:\ugi?f“e?gnotf N understandlng of how phenol oxidase is suppressed N
total organic carbon. ?giegi?tgigg:;ﬁgeti'?h”;f:gzgfiigf;ﬁgr‘]tt letters are significantly different (P<0.1) the presence of nitrogen and how this might alter lignin
ot e according to the least significant difference . .
We perfOrmed Sta.tls'tlcal analyS.e\.S of the S:Iat.a. to evaluate difference test. test. Storage N no_tlllage SystemS.
whether changes in enzyme activity are significantly related
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measuring soil phenol oxidase activity (right).
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