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Patterns of eco-enzymatic stoichiometry in mid-subtropical forest regeneration
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Jintao'*, SI Youtao"*, CHEN Yuehmin "“**, YANG Yusheng'

1 Institute of Geography, Fujian Normal University , Fuzhou 350007 , China
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Abstract: Understanding the characteristics of soil ecological stoichiometry is important for predicting nutrient changes,
plant productivity, and ecosystem functions in different ecosystems. Forest regeneration is an important approach to
accomplish sustainable development of mid-subtropical forest ecosystems. Therefore, in this thesis, three contrasting ways of
forest regeneration were selected for study in the Chenda state—owned forestry farm in Fujian; namely, Castanopsis carlesii
forest ( SF), human — assisted naturally regenerated Castanopsis carlesii forest ( AR), and Cunninghamia lanceolata
plantation ( CF). Additionally, different physical and chemical soil properties were examined, along with three types of soil
enzymes, and eco—enzymatic stoichiometry was calculated. Our results revealed the following: 1) the soil contents of total
nitrogen, total phosphorus, ammonium nitrogen, and moisture were the most significant in the human—assisted naturally
regenerated Castanopsis carlesii forest ( P <0.05), while soil content of available phosphorus was the highest in the
Cunninghamia lanceolata plantation( P<0.05) ; 2) according to the eco—enzymatic stoichiometry calculation, the state of

soil microorganisms were restricted by nitrogen availability in the human—assisted naturally regenerated Castanopsis carlesii
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forest, and by phosphorus availability in the Cunninghamia lanceolata plantation; 3) as redundancy analysis showed, the
content of soil moisture and ammonium nitrogen are important environmental factors that influence the eco —enzymatic
stoichiometry of different forest regeneration methods. Generally, human—assisted natural regeneration is more beneficial to
soil mineral nitrogen accumulation, while artificial forest regeneration is conducive to accumulation of available phosphorus
in the soil, which may be related to the tree species selected for afforestation. Soil eco—enzymatic stoichiometry is more

likely to be driven by soil moisture content and nutrient availability than by soil stoichiometry.

Key Words: forest regeneration; nutrient availability; eco-enzymatic stoichiometry; soil stoichiometry
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Table 1 The abbreviations, type and substrates of soil enzyme

it Enzyme %55 Abbreviation E syl Type JIRY) Substrate
B-HIZ T EE B- 1,4-glucosidase BG C-targeting hydrolytic 4-MUB-B-D-glucoside
-N- 2. P 24 7 755 e j
B-N-L S %%*ﬁﬁ% NAG N-targeting hydrolytic 4-MUB-N-acetyl-B-D-glucosaminide
B-1,4-N-acetylglucosaminidase
TR MEWSBR acid phosphatase AP P-targetinghydrolytic 4-MUB-phosphate

1.4 Bt

H¥i 2838 Microsoft Excel 2013 1 SPSS 19.0 # A B, SR HHL R K J7 22 70471 ( One—way ANOVA ) A5 55 AN ]
PR B 7 Y B e i 3 ki b AR S E b E R 22 R B M. R Canoco Software 5.0 #X
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Table 2 Soil properties of different regeneration forest

oL o ‘ o
s Soil B = - akn T g e
. Total Total TR Bl . Available . _
Forest organic . Soil water NH}-N/ NO3;-N/
T bon/ nitrogen/ phosphorus/ pH tent,/ % phosphorus/ . L
e carbon, content/ %
w (ko) (m/kg) (k) (R (ko)
(g/'kg)
SF 41.69(146)a  243(0.11)b  145.99(10.66)b  4.72(0.18)a  27.24(142)c 1.50(0.30)c  40.78(2.16)b 3.90(0.97)a
AR 4582(5.64)a  2.89(0.16)a  194.10(14.15)a  4.79(0.10)a  35.02(0.56)a  2.06(0.29)b  49.90(1.94)a 3.34(0.82)a
CF 39.88(2.26)a  2.18(0.10)b  151.01(6.38)b  4.66(0.06)a  31.21(0.25)b  3.46(025)a  26.73(4.99)c 2.61(0.74)a
H LA 0.199 0.001 0.003 0.447 0.008 <0.001 <0.001 0.253

Contrast test

F PR A P E AR R ZE (n=3) , SF ORAE R A AR Castanopsis carlesii forest; AR : Kok AJE AR Human-assisted naturally regenerated forests of
Castanopsis carlesii; CF ; 2 AR N Tk Cunninghamia lanceolata plantation ; R[] /NG TF: 2 7R AN [ B 87 1y 2024 57 1.3 (P<0.05)
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Fig.1 Changes in soil stoichiometric ratio of forest regeneration
SF: KHEURAEMR Castanopsis carlesii forest; AR ; K Aif A B Human-assisted naturally regenerated forests of Castanopsis carlesii; CF: £ K N T.#k
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Fig.2 Effects of forest regeneration on soil eco-enzymatic stoichiometric ratio
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Fig.3 Redundancy analysis (RDA) of soil eco-enzymatic stoichiometry along forest regeneration
SF1,2,3 . KEFIR A MK Castanopsis carlesii forest; AR1,2,3 . KAifi AR R Human-assisted naturally regenerated forests of Castanopsis carlesii; CF1,2,
3: AN TH Cunninghamia lanceolata plantation, RDA 72T fi 7R P52 R 7%f 38 AE A5 B2 1Lk A5 A0 %) A 37 A7 86 L 49
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