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(1. WRVTARPRR 2 R SRR 4 B, WTL il 3113005 2. VT ARMRA S 45 Bl a8 7 P AR bR & 1 48 o
452, WiTL B 311300)
WE: [ B8 ] WA A Y R BT 24T Phyllostachys edulis ATk LIE R, A TH AR, ANELES
B BBEERNMES S, RENA (EDRBARREIRE). RERESHG YA, S LEREEAES LR EEAES
SA LA ZAGX R, [ F& ] SAFRRBZT, 2 40LE, 550858 (S)By). 76 A A JE 450 kg-hm >
(SiBo). 7/ AR 4 10 t-hm 2 (SoB,). AIEA M Fi #8236 (S;B)e [ 4R ] AR GEM R LI T AW TH A Ak
GRS SR, AR R AT (), AR AY R KRR ST LERERE, BIe, 2R ET
Jefe X BRI R T LIEEE AR, RECNZAGMMEEN, LEANBEREO>HE LIEERAES FEHMTEE
X (P=0.002), tsb, AERFT HEFe 0442 5 L KEWAE, MFLEAASZ ML, FRGIBERREES,
AR FRmR G LR RERARER, —H B RAE, F—F @RS pH, #IRLERELEHETESH,
B AES Ay S, [ B® ) AR AN R R T EHATHRLEEREGRE, SFAET T AMELEL,
fe LB R ERR . B4 K55 41
KR Ae; AWM E; B4R i
FESES: 57142 MHERERE: A NERS: 2095-0756(2024)03-0496-10

Effects of silicon fertilizer and biochar on active silicon components in
Phyllostachys edulis forest soil

WANG Jiayu', ZHU Lingjiao', HUANG Chengpeng'?, JIANG Peikun'?, ZHA Qiangwei', CHEN Linhai'

(1. College of Environment and Resources, Zhejiang A&F University, Hangzhou 311300, Zhejiang, China; 2. State Key
Laboratory of Subtropical Silviculture, Zhejang A&F University, Hangzhou 311300, Zhejiang, China)

Abstract: [Objective] This study aims to investigate the impact of applying silicon fertilizer and biochar on
water-soluble silicon, bioavailable silicon, organically bound silicon, iron-manganese oxide bound silicon,
amorphous silicon (biogenic and pedogenic), and total silicon mass fraction in Phyllostachys edulis forest soil,
and analyze the relationship between soil water-soluble silicon, soil active silicon components and soil
characteristics. [Method] Based on the factorial design, 4 treatments were used, including control (SyBy),
application of silicon fertilizer at 450 kg-hm™ (S,B,), application of biochar at 10 t-hm™ (S,B,), and
combination of silicon fertilizer and biochar (S;B;). [Result] Silicon fertilizer increased bioavailable silicon
and iron-manganese oxide bound silicon. The addition of biochar increased the amorphous silicon reservoir
(main effect). The combined application of silicon fertilizer and biochar increased the water-soluble silicon in
soil. The addition of silicon fertilizer, biochar, and soil depth all changed the composition of soil active silicon

and promoted their mutual transformation. There was a highly significant positive correlation between soil
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organic carbon mass fraction and soil active silicon component (P=0.002). In addition, the addition of silicon
fertilizer could directly and indirectly improve soil water-soluble silicon, mediate the conversion of soil silicon
components, and improve the solubility of soil active silicon pools. The addition of biochar improved the
accumulation of water-soluble silicon in soil. On the one hand, it increased botanical silicon. On the other hand,
it increased soil pH and the mass fraction of amorphous silicon in soil formation, and regulated the distribution
of soil silicon in each component. [Conclusion] The application of silicon fertilizer and biochar promotes the
accumulation of active silicon in soil and changes their mutual conversion in P. edulis forest, but the
transformation pathways are different. [Ch, 4 fig. 5 tab. 41 ref.]

Key words: silicon fertilizer; biochar; Phyllostachys edulis; soil silicon component
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113.6% F1 113.3% , 1fif il 4 58 X TG 22 B ek o 2t 2 50 000 5301 A S A B 175.0% F11 107.1% . 5 B, AbFELAH
I, S, BATHHL 0~10 ?Fﬂ 10~30 cm )2 P ATEPERE G BTRE) Bt 800 B3N 1 28.09% 1 15.5% , i
I R TG A B 5O 3 i3 N T 97.99% 1 23.5% (K 3 FIEk 4).

®1 BEERMEHRRNIEBIRLBEUFERNTES N

Table 1  Analysis of variance results of silicon fertilizer and biochar on soil chemical properties in P. edulis forests

+ 2B /em JbFR pH A LA HHLA SR Ak
FENE(S) 0.02 6.04* 0.27 11.06% 0.25

0~10 W) B (B) 24.71%% 56.69%* 3.92 1.33 2.69
SxB 0.00 3.47 0.10 1.06 0.12

TEAL(S) 0.30 2.05 1.58 3.72 0.01

10~30 BT (B) 10.14% 6.34* 1.58 0.30 0.54
SxB 0.04 0.42 0.81 0.65 3.94

P . TR ER BEH(P<0.05); **F/RERWEEP<0.01),

®2 BERMEMRRNBAKLRELF SRR

Table 2  Effects of silicon fertilizer and biochar on soil chemical properties in P. edulis forests

JEBE /em b pH ALK/ (g kg™) HHLE/ (2 kg™ Mg ke™) Mg ke™)
S 5.64(0.50) A 22.32(4.50) B 1.73(0.34) A 63.23(1.70) B 30.24(2.35) A

S 5.66(0.58) A 24.38(2.94) A 1.82(0.26) A 66.69(1.97) A 30.85(1.94) A

010 By 5.22(0.09) b 20.18(2.50) b 1.62(0.23) a 64.36(3.02) a 31.53(1.99) a

B, 6.08(0.37) a 26.52(1.09) a 1.93(0.27) a 65.56(1.99) a 29.56(1.81) a

S 5.32(0.52) A 17.93(3.20) A 1.30(0.24) A 66.54(2.35) A 29.30(3.95) A

1030 f 5.46(0.65) A 21.40(6.46) A 1.53(0.39) A 63.71(2.45) A 29.10(2.53) A

B, 4.98(0.24) b 16.62(2.22) b 1.30(0.21) a 64.73(3.33) a 29.83(3.12) a

B, 5.79(0.51) a 22.72(5.65) a 1.53(0.41) a 65.52(2.21) a 28.57(3.37) a

B [RFUARNG FRERR S FREG SRR A W B (R T REAS AL R AP X 08) FIREREAL B (RE T A2 9 B ab A 1M 2557
B3 (P<0.05); 155 PEUERTRIRER .

x3 HEEMEMRANTBERSENERSERESHNFTES N

Table 3 Analysis of variance results of silicon fertilizer and biochar on soil crystalline and non-crystalline silicon in P. edulis forests

s 0~10 cm 10~30 cm
MEE WEPEREEE O WBTRE O LREICE R RE MR TEMEREE SR BRRETCE B R
REAE(S) 2.52 21.20%* 3.19 6.81% 0.10 5.89% 0.36 0.60
YR (B) 0.77 79.19%* 0.15 9.94* 2.76 7.84% 2.20 6.05%
SxB 0.77 0.12 0.76 0.61 6.34* 0.33 7.67* 0.60

P *FRERFBEP<0.05); *FREFM D FP<0.01),

2.2 FEEFMAEYFRKERAXN TIEFREEESAS REN HHZM

FE JIE R AR ) o e 1) it P B LA AR W 25 52 e T 0~10 em b )2 R K B PERE (GR 5). SeBi.
S|By M1 S\B; A PR 0~10 em 4 )2 HoK Pk T & 5350 1l Lk SoBy AR & T 48.2% . 96.7% Fl 255.6%
(1 TA), LB RENE AR 4 S5 e BC Ht A ZE B RIVE FH o

Sy AbFERY 0~10 em = J2 Az Wy ] B FH A RTER AR B A ) 45 S S RE I & 2 B0 B B Sy A BEER T
95.4% F 68.4%(F U)K 1B F1E 1C). 5 By AbBEAHEL, 7E 0~10 cm i);‘tlﬂ, B, Ab ¥R +HEA LGS
AT A 1 a8 PR IE S T ik 0 B0 S i (P<<0.05)(1&1 1D BT 1E). il FH e AT 01 AE By 5 5 24 84 o
0~10 cm 2 (1) 3 T0 0 P ik i 4080 (B 1F).

FE A R0 A 40 T3 79 2 it X 10~30 em )2 /K MEAE . A= ] R RE FIAT BILES & S Rk T it 20 30 5
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Table 4 Effects of silicon fertilizer and biochar on soil crystalline and non-crystalline silicon in P. edulis forests

NI A2 A A Ak AR A e 0 4/ (2 ke )

by 0~10 cm 10~30 cm
SR T PEREFE bt R Sk TR Y= S 00 5 A 1 5
Sy 296.5(62)A 6.09(0.89) B 290.4(5.9) A 0.52(0.30) B 295.1(7.7) A 5.66(0.46) B 289.4(7.3) A 3.40.58) A
S; 2912(49)A 6.92(0.95)A 2843(52)A 0.91(0.39) A 294.1(62) A 6.41(0.84) A 287.7(5.9) A 3.64(0.67) A
By 2924(43)a 571(048)b 286.7(4.5)a 0.48(0.29) b 292.1(44)a  5.60(0.52)b 286.5(4.1)a 3.15(0.53) b
B, 2953(74)a 7.31(0.58)a 288.0(7.9)a 0.95(0.34) a 2972(7.9)a  6.47(0.74)a  290.7(7.9) a 3.89(0.44) a
YA FSIARVNG AR S TR R R A s (GEF REAE AL B T35 (8) FIRENEADBE G A M s s Ab B P390 25
3 (P<0.05),

x5 EEMEMRRN TEEUEERESHNAESINER

Table 5 Analysis of variance results of silicon fertilizer and biochar on silicon fractions of soil active silicon pool in P. edulis forests

0~10 cm 10~30 cm
L e EPITT CEHLES BEREAY MR YT ALES BERE Y iRl L
IR PERE RN o ToE AL o IR PR Bk T IbkE
M S8 55850 TEIEHE FHE 86 4568568 AYH
FEAL(S) 4421%*% 14.73%% 0.44 21.79%%  11.23% 1.02 52.09%*% 30.03%* 18.01*%*  7.36* 4.43 3.86
AEPBIHRB) 20.51%F 049  18.16%*  0.30 67.58%%  20.07**  18.16** 15.81** 8.15% 1.93 7.36* 0.04
SxB 586* 036  3.34 0.22 0.37 0 5.11 035  0.01 0.67 0.53 0.51

Vi *FORERBE(P<0.05); **FR2EFM B EP<0.01),

8 r = 50 }40
~ ~ B, == B, E B o 600 r A . \
26t s 40 A £ T
. 2 a a H3 | T
éﬂ O 3 400 B T
4 = o) B &
o = & 200
> 2 F He —1§
g = 10 =
"o £ o 0
Sﬂ SI BO Bl % SU
~ s 10 10
P 300 . E _
N A a =N} 8 | i 8 L
g . Z A A a 2 B
< 200 T b £ 6l b w6l T
% E 4t S a4t
> 100 ‘ R
& 2 | ot
= = =
z O f 0 0
So S, B, B, e So S, B, B, So
Qb Js il ﬁiﬁ

AFNG ] (y B z) FIREFBE (Y A Z) 535 FRS 9BV FURFIREL 2 (B AFAE S HAE RIS, AR AR5 5 A B 70 AH (R ek AR AL 22
NS [T A B FH B AR R AR ST BAL B T 22 5 35 (P<<0.05); ANRVNGSB) (a 1 b) FIRS 58] (A Tl B) 43 2R 24 AR ) Bk 1
TENCZ (A I FAAEAE AR I, B R (B T RELAR R A ) FNREAC AL B (T 2R B AL BT 29 1H) 225+ 35 (P<<0.05).

B 1 Afedfe A4 TR AT 0~10 cm £ 2 23R 5 R 2 5 MR

Figure 1 Effect of silicon fertilizer and biochar addition on soil silicon component in 0— 10 cm soil of P. edulis forests
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Figure 2  Effect of silicon fertilizer and biochar addition on soil silicon components in 10—-30 cm soil of P. edulis forests
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Figure 3  Principal component analysis (PCA, A) and redundancy analysis (RDA, B) of active silicon fractions in response to silicon fertilizer and biochar

addition in P. edulis forests
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Figure 4 The direct and indirect effects of silicon fertilizer and biochar addition on the soil dissolved silicon in the 0—10 and 10—30 cm soil layers of

P. edulis forests
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