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Soil PhytOC sequestration in Quercus acutissima forest in northern subtropics
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Abstract: [Objective] The purpose is to investigate the content and profile distribution of soil PhytOC in
northern subtropical Quercus acutissima forest, and discuss the difference of PhytOC sequestration in Q.
acutissima forest at different ages. [Method] Taking soil samples from Q. acutissima forest of different ages in
Jurong City, Jiangsu Province as the research object, the soil samples were collected in layers of 0—10, 1020,
20—40 and 40—60 cm to determine the content of phytolith, PhytOC, and the PhytOC sequestration in soil of Q.
acutissima forest. [Result] The available silicon content of soil ranged from 45.74 to 153.32 mg-kg ',

which increased with the increase of soil depth. There was no significant difference in the content of soil
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available silicon among different layers, but there existed significant difference in soil available silicon content
among different forest ages (P<<0.05). The content of soil phytolith, PhytoOC and organic carbon in phytolith
in young forest and mature forest increased first and then decreased with the increase of soil depth, whereas that
in half-mature forest decreased with the increase of soil depth. The content of organic carbon in soil phytoliths,
PhytoOC and phytoliths was significantly different among different forest ages (P<<0.05), but difference was
not significant among layers. In addition, the ratio of PhytOC/TOC ranged from 0.36% to 1.49%, which
increased with the increase of soil depth. There was no significant difference in the ratio of phytoc/TOC among
different soil layers, but there was significant difference among different forest ages (P<<0.05). There was an
extremely significant positive correlation between soil phytolith content and PhytOC content (P<<0.01), but
there was no correlation between PhytOC content and available silicon content. The PhytOC sequestrations in
the soil of Q. acutissima forest ranged from 1.15 to 1.47 t-hm™, and the proportions of PhytOC sequestrations
to organic carbon storage in young forest, middle-aged forest and mature forest soil accounted for
0.80%—1.50%, 0.73%—1.10% and 0.36%—0.67%, respectively. [Conclusion] Affected by soil physical and
chemical properties, and leaching, etc., the distribution of phytolith and PhytOC in soil profiles of Q. acutissima
forest at different ages is different to some extent. The proportion of PhytOC sequestration to organic carbon
storage was small, but it increased with the increase of soil depth, indicating that PhytOC is more stable than
other forms of carbon. In terms of time scale, PhytOC sink is an important component of long-term carbon sinks
in forests. [Ch, 3 fig. 4 tab. 41 ref.]
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Table 2  Basic physical and chemical properties of the soil in Q. acutissima forests

i TR, IR/ . PR TR A/ TR/ B/ HhkL/ ki Fiki/
=4 = _ _ _ _ _ = —
cm (grem™) P (mg-kg)  (mg'kg)  (mgkg)  (grkg) gk (k) (grke™)
0~10 123 4.88 478 99.7 149.8 24.37 826 164 10
10~20 1.28 472 4.10 723 1482 18.53 572 402 26
2L 20~40 1.30 4.60 291 420 133.6 14.59 607 353 44
40~60 1.37 4.56 233 323 113.4 13.61 614 339 57
0~10 1.39 472 7.58 115.7 218.4 33.54 356 591 54
10~20 1.47 4.67 3.42 70.0 195.3 29.22 258 654 89
LRITCIN
20~40 1.51 4.60 1.91 503 182.1 22.17 126 765 109
40~60 1.57 458 1.65 38.0 162.0 18.08 110 779 121
0~10 1.37 4.55 751 229.0 226.7 38.77 460 475 66
N 10~20 1.40 451 5.74 135.3 189.4 31.27 370 545 85
JREAAR
20~40 1.46 4.49 3.39 100.3 186.0 26.94 398 467 135
40~60 1.56 448 233 83.7 165.8 20.58 410 447 155
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Figure I  Available silicon and SiO, contents in Q. acutissima forests
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Figure 2 Phytolith and PhytOC contents in Q. acutissima forests
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Figure 3 Carbon contents, organic carbon contents in phytolith, and PhytOC/TOC in Q. acutissima forests
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Table 3 PhytOC and organic carbon storages in different soil depths of Q. acutissima forests

i IR/ H W?uf/ *Eﬁ%ﬁﬁ]&/ ﬁmﬁf‘fi/ ffﬁﬁ%ﬁiﬁﬁzﬁ%i/ Phytoc/TOC/%
cm (g'kg™) (g'kg") (t*hm™) (t*hm™)
0~10 2437 0.198 26.29 0.21 0.80
10~20 18.53 0.223 17.60 0.21 1.19
LAk 20~40 14.59 0.214 23.42 0.34 1.45
40~60 13.60 0.203 26.71 0.40 1.50
Mt 94.02 1.16
0~10 33.54 0.278 37.30 0.31 0.83
10~20 29.22 0.215 34.20 0.25 0.73
EAFLTN 20~40 2217 0.188 50.07 0.43 0.86
40~60 18.08 0.198 4371 0.48 1.10
Bt 165.28 1.47
0~10 38.77 0.139 4778 0.17 0.36
10~20 31.26 0.208 34.53 0.23 0.67
AR 20~40 26.94 0.154 65.18 0.37 0.57
40~60 20.58 0.123 62.95 0.38 0.60
JENTN 210.44 1.15

(P<<0.01); - SJEAR REMRRR 57 o 7 5055 A ek AR i A 7 £4 BHEHKTEERSTEZENELYE
B A 2 B IE A (P<<0.01); HIEMIAEMRARIT  Table4 Comrelation coefficients between the five variables of Q.
MBS A AR R B R S A OG, (HREA acutissima forest soil

25K (P>0.05); - HE AR A I e 4 K A B AR THEAeRE  RIREMR REREGRER AR ALK
R AR W B EHIEE R (P>0.05); fifkfkE R

s o RN . N TERERLN \534%%
AN HC S A R R A A I A (p< IR 0se
THEEARER  0.606%*  0.441%* 1
0.05), X
BRhE —0.126 0372¢  —0.178 1
3 ﬂLl/k} PRI —0.021 1

P . *FIRP<0.05; **3RP<<0.01
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