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1.2 RBEH R

i3 s A QE RStV QN N I = | 2571 B U]
KA e AR B AL PR R 2 1 TR o KRS AL Fh
JAEf 315 (RS 2010022) , AER AL R2pfe 2
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Table 1 Basic physical and chemical properties of soil

and nutrient content of organic materials

2022 4F- 56 2023 4F- Mg
HH Pot trial in 2022 Pot trial in 2023
Items +5 REFF O REME RIE OREAT fEER
Soil  Straw  Husk  Soil  Straw Husk
pH 6.35 6.02
Lo k
AL/ g/ k) 26.14 21.67
Organic matter
T &/ (mg/kg)
Alkali-hydrolyzable 105 99.70
nitrogen
I/ (me/ke) 94.84 102.97
Auvailable phosphorus
IR (e cg) 34.63 47.86
Available potassium
£ 50/ (mg/kg)
Auvailable silicon 4133 68.89
=
A/ (me/g) 9.23  7.28 873 6.80
T'otal nitrogen
bt/ (mg/e) 046 0.07 126 0.83
Total phosphorus
b /(me/g) 28.30  5.60 2138 6.73
Total potassium
: 25.9
HE/(me/g) 19.90  34.86 14.52
Total silicon 9

1.3 R

A 5T IEHEAT 2 AR, LUK RS R BiF 5% X
%00 T 2022 4F 8 H % 11 A (KA ) F12023 4F 3 A
7 H CRFRE) 28 00 JE 38 KU KA T i .
AP K5 R g 4 5 o 0.5%0.1%.
1.5%,ic M IG1.JG2 . JG3, Rk /K5 -+ e o i
43 0.5% . 1% . 1.5% ,ic i DK1,DK2 . DK3 LA
KAt FA RS AT FNAE AR 0 4 HRAH (CK) , 46 74N b B, &F
AR AT TEAIIIORE S 28 . iR IR 2
20 ecmX28 emX 17 em (R H A X F A X&)
AR AL A 7 kg i FLAR 2 mm g+ £ (2 %
(R R R A FE AR AR A 1= o, ik 3
FEX SR LA L KA SR AT AR I, R ) 3
M 1B RS R, B AL 3 X, B 2 BRI, B AL IX 2H HE
G, FERBEIE 7 dFH AT 14 d &t 6 g 2 AT
(15-15-15)F13 g bRZE o 150 1 ] 45 b 2 115 11 5% B
1R SRR B i — 2
1.4 KBEKRESUE

FEIKRE BT N |, g 445 B AL ZE BRI 35 R 4719 1
JORERR , I8 00 0 H: - SR TR A AR 5 T 4 0] S 5
o BKREREAR MR TS 0 R v R TR R
B RE T 105 "CARYMERE AT 30 min, T 75 CHET 2
FEL T 6, ¥ H S PRICAS 5B 40T 3 ik, AH A5 Hh 7K e b
TR K2R /N T BE R R AIL S A
WA, 8 B f, I AR AR A R ik 2 B R0 B i
TFREOK R A R . Rk R R TR A A
R
1.5 TEEHESNE

KRB RREREJS , F 2 7OKRE R i, +
Bl N B R B, 3 EAER A B LA R TS
WP L fLAE 1 mm 0, T 00 pH A LT B 4
A R DL AR SRS . 3 pH
pH 11 (ST2100, B8 5 W {3 &% 5 MM A BR A /) il , 7K
TR 2,50 1, A BT AR TR A A k-
Rl eI 2 5 - 3wl A SRR B 10 o A s 48
TR AL R NaHC O, R, FREHHT L 70 i 5 a5 B
K NHOAC IR, JEC R E" . KRN
iR H 0.02 mol/L CaCl, 12 8 -F 50 i Lo Ak |, il
Y5 Song 458 3% Gt SEHR G FA RS A HLGY
GARE B A S A AR O T RE B ER
PRIUS APk 0 2 SR FH AR B 1 L (2 20 5
1.6 FitHn

iR 56 4 ] Microsoft Excel 2019 ¥ 47 3143 %



130

LS N AN S o ¢

944 %

H, A1 SPSS 25.0 H 4 BEAT WU 2 J7 2255 #r . Dun-
can’ s Z [ Ml Pearson #H & ¥ 43 ¥ , H Origin
2023b FRAFAER . R B 24 P £ AR 2

2 HBR5HH

FEFAEE T EER SN

KUK E 5 220 M g B R, & A HLAD R
Xt HER ALY 45 B AR TG RE B RE S il 2 (P<<
0.01), X LK EMERE A 30 A PLES A SRE .
B E AL S A A RES R A B2 (P<<0.01), =%
28 H A A £k 5 B AL W 5 A SRR T B 3 (P<
0.05) o 7 2 K50 , B AT AR B it FH 25 7] LA — 52
PR FR BRI SRS R (K2 . ErEAHL
Yy kL Ah BER b K R RE S RS T CK, B IR N
4.89%~46.58 %6 , Horp LA it FH i) Ak B Sk B B
1.5% & A MUY RE A FR Y - K i PRk S 1
B E T 0.5% M (P<<0.05), THEARRES &
& w R ML R A 38 0 R, 2022 4 AR AE

2.1

WREAVLYEHE T, A A S CKAH L 2
F e (P<<0.05) ; 77 [A] 45 ] 12t B, A b 2R A &%
Bk i B TR AR AL B (P<C0.05) , HLAEAS TR H i
bl 22 [A] 22 53 . 2% (P<<0.05) , i DK1.DK2 . DK3 4
BORE R B CK 4 il 38 i 71.03% . 88.57Y% .
118.82% . AJ WL, A WL LIS YR T o0 1 5984 250k
TR — R, BEE W ALY R
I, A LA A A RE B AR RN, 5 CK A B,
FEFFRREARE 70 A ML ZE A A RE S e 5 1.28 %0~
56.44%.9.00%~51.95% . 7£ 2023 4F L AF KL 50,
DK3 AR i BB A 45 A S B E S
FOK#m T 19.17% ., LR E S R A &
REAT LA REFE A A 14 I i 385 i, L DK3 &b 2 1) 1 48
ToE Uk B it ey, JLXG R 5535 22.13 %0 5 TEAH R A
LR AT, ROBR AR B 0 8 T8 ik & i 38
TR, KEHATRSEEASNES B S

(eSS

x2 BHNBHELETIEARESESENENL

Table 2 Different fractions of silicon content in soil treated with straw and husk

P A KR/ i (mg/ k) AP EAR/,  PEADES e/
Year Treatments (me/ke) Available Si (me/ke) At/ (mg/kg) (&/ke)
Water-soluble Si Organic Si Fe/Mn-oxide Si  Amorphous Si
CK 6.14+0.37d 34.48+1.55¢ 48.28+2.21e 133.70+1.57a 1.31£0.01cd
JG1 6.4440.53cd 52.02+5.54d 56.63+1.11d 136.554-3.03a 1.33£0.01cd
JG2 7.52+0.16b 54.74+1.36¢d 70.30=£5.01be 137.684+1.97a 1.42+0.01d
JG3 8.50+0.43a 54.96+0.93cd 75.53+3.01a 137.9242.40a 1.5640.03b
DK1 7.24+0.65bc 58.97+1.55¢ 68.84+2.49¢ 133.7048.81a 1.3940.04¢
2022 DK2 8.88+0.33a 65.02£6.36b 70.660.43bc 138.2246.23a 1.4640.01c
DK3 9.00+1.24a 75.45+3.29a 73.36+=2.36ab 141.3246.20a 1.604-0.02a
MBS Material type * *k * *k *k
Fiit Addition rate o o o o o
FERIIR TRt N . . . N
Material type X Addition rate
CK 7.16+0.26d 80.37£3.03cd 79.86+2.12d 80.3740.84b 2.3440.06b
JG1 7.80+0.19cd 79.86-+3.40d 80.88+1.29cd 89.62+1.78ab 2.350.05b
JG2 8.76+0.15b 82.94+0.98bed  83.46+3.41cd 97.33+1.76a 2.370.01b
JG3 8.37+0.43bc 92.19+3.69b 90.65+4.89bc 90.65+4..67ab  2.49+0.04ab
2023 DKI1 7.67+0.24cd 79.34+2.14d 87.05+2.12cd 68.04+6.77c 2.41+0.02b
DK2 8.514-0.23bc 89.62+3.61bc 97.33+1.76ab 87.041.75ab 2.497+0.03ab
DK3 9.98+0.27a 102.98+3.56a 100.93+4.28a 95.78+1.97a 2.59+0.09a
AL HL Material type ns ns o o o
FHi Addition rate o ok ok o ns
MBI X ] i Material type X Addition rate ok ns ns ok ns

T AR ING PR3 3R AL B 2 1] 22 57 35 (P<T0.05) 5 * A3 3| F /R AE 0.05 .35 1 0.01 KW 8.3, ns #R A B #E . FE, Note:

Different lowercase letters indicate the significance of the difference between different treatments (P<Z0.05). * and ** indicate a significant at

the 0.05 level and a very significant difference at the 0.01 level, respectively; ns indicates no significant difference. The same as follows.
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WK 7 20 M4 R B, & BEA WL R A
HUFH K R 2R SRk A (81 1) AR R (/1 2) 3
AL B (P<<0.01) , H 3% 18 28 H.AE I #  2%
(P<<0.01). BEFE & mEA PR AN, KRGS fE
T AR, A PLY R AL B K RG2S
RE it 5 CKAH H 3% 2 35 48 ) (P<<0.05) , F5 FF AR
BRAL BN 0 6 A 253 513G i 0.36~1.58 4% .0.93~
2.64 4% , ZE B B 143 S 3S i 0.45~2.06 £ . 0.55~
24145  AE AR R S50 T, Repbi A B0 ok ik 5

B m TR AL BE(P<<0.05) . A W, S5FEFFAH 1L,
FEERIE A BT 7K R AR 25 e ISR T
MOKFERE R AR R R, 5 CK A B, & kA LY
o} i 2 B K R ZE 0 R R R4 (P<<0.05) , RS FFHE AN
0.60~2.51 15 , Rkl 1.33~4.08 1% ; [d] /K - Fi 5 45 14
T, RS AR AR AL 3 2 ) 2% S 2 (P<<0.05) , [A] —
& A ALY RS [ i 2 ) A A e 22 7 (P<
0.05) o X UL, & A HLYD R & S 2 ARG /K F bl

PRAE M W RARA — & 52, 1.5 %6 Fepbieita ] (DK3) ]
DA 7K A0 - S R 0 By Wi
2022 2023
FrEFZEHS Material type *k *®
Jii F & Addition rate o ¥
Material type x Addition rate
40 EICK
AIG1
a NIG2
B8IG3

oy
=

o)
&R/ (mg/e)
Stem silicon content

2022
SEAhy Year
EFMBEELE T ABERH (ADFMEBESENTH

Fig.1 Silicon content in leaves(A) and stems(B) treated with straw and husk

2022 2023
A1 8L 247 Material type w3k wx
jiti i Addition rate ke 4 s
BERRE I i i
Material type x Addition rate
40 CJCK
AIG1
NJG2
BRIG3
=
o 8
28
W S
A g
Q1 5
# 2
i 2
£
2022 2023
SEAy Year
E1
2022 2023
A Material type o ok
Jiti FH & Addition rate T Fk
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£ 2500 a CJICK
B )G
~ NJG2
=5 2000 EEIG3
i ' DK
2E EEDK2
=% 1500
1# .S
% =
x-S
W= 1000
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(=]
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B2 FEFMERLETKEERENMERESNETNL

Fig.2 Silicon accumulation in stems and leaves

treated with straw and husk

23 EEAVWEIXKTEEKRM ERRTYRRE
==4:0pA1

MR Ty 22 B a5 R o, & kA HLY kLAY
AR X6 7K R b 750 4y T AR 2R ) 52 W A [+] 22

T REBURTR AR (K 3) o 2022 ARG & ik
A ALY R AT b5 AR 2R R B 2 (P<<
0.05) 5 2023 A AR IR 50 v, & Ak A AL ] 5 %
L EB T B R R R e i R 2 (P<<0.01) o 7E 2022
AR RS v, R AT RN RERR AL 3T b 5T AR
ZEYE T CK, Hrf DK2 . DK3 i Z 4 5 6.94% .
30.81% . Ifif¥ 2023 47 ARG 5 b, Bk DK2 1 DK3
A HR AL | A Ak B A b b T R R AT
CK, HJF A AT 582 & ik MLk b B BLY B 7E o
ffe i B ST RE RIE R R S5 4r, R BT K
e R T #5334 /L, LR 3 i 3ol B P ] g 2 7
He— B XK R AR KRR W B, A LR | B 251k
AEE RG] T K RE R R AL P A
2.4 BEENWR T IEL S TR

XN 27 220 W4 T R , & A HLY R AT
A AL A A B 3 (P<<0.01), =
XoF b BEAb S 5 i A4 B8 3 (P<<0.01) , 3 (A1 28
AR R 8 AR R B 2 (P<<0.01) (% 3).
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Aboveground dry matter accumulation
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Fig.3 The aboveground dry matter accumulation

treated with straw and husk

CJICK
wzIG1
NNJIG2
BRIG3
DKl
EEDK?2
EEDK3

EREA Y RHE B R 3 pH F 3R 0 S8 A — &
FEEE R o, FAR R BULE & R WL RHIE 1 1 3547 HL
JO A R AR B A AR R 1.2990~29.41%
0.57%~13.51%, —4.52%~105.63% ; 1£ 2022 4F i
R a5 CK 4, R AL BN £ 498 pHL s R0msl 25
A3 (P<<0.05) o 1A HL AR R & R A
R ALYEH S I N, JG 3 Ah 3 i 25 5 T A
AEFE(P<<0.05)
25 ITEEESHSESIEAFHEFERK
EREMEMNHEXEST

FHIC AT as R o | - A 2ok 5K R A
PLES & A6k TG T8 ik S A 8 3% 1E A 56 (P<<0.01) .
KRR R 5 1 pH R A HL KM
BE AL AL ES A AR B 5 BT T S A SR
SRR FIEA S (P<0.01) (£ 4) . FRIIKFEX LT
W R RS H PSS EA AT ERER .

®3 HEHNBRLOETIELEHENTL
Table 3 Soil chemical properties treated with straw and husk
P e FHUR /(a/ke) ﬂﬁfﬁ‘ffﬁ/(mg/kg) iii%(@r?'/(mg/kg) iﬁ&ﬁ(’fﬂ‘_/(mg/kg)
Year Treatments pH Organic matter /\lkalrl'lydrolyzable Auvailable /\Vﬁllz%ble
nitrogen phosphorus potassium
CK 6.60+0.03¢ 27.11+0.35d 109.384+1.31c 88.59+3.29¢ 32.84+0.45d
JG1 6.63+0.03¢ 30.46+0.21b 111.00+3.49bc 90.03+0.71¢ 40.9340.72¢
JG2 6.73+0.04b 30.89+0.48ab 114.6344.40ab 92.93=+1.15bc 50.86£3.91b
JG3 6.76+0.02b 31.80+1.43a 116.634-3.64a 97.39+0.98ah 67.53+6.85a
DK1 6.72+0.05b 27.46+0.26d 110.00+3.34hc 99.94+4.69a 33.40+0.46d
2022 pKe 6.78--0.07b 28.210.79cd 111.5041.00bc 98.78+4.58ab 33.760.88d
DK3 6.90+0.05a 28.77+£1.10c 113.13+1.60abc 96.70-6.45ab 34.19+0.65d
R Material type o ok ns o o
Fi4+ Addition rate s . s . ok
PR X s s s . s
Material type X Addition rate
CK 6.12+0.01ab 23.39+£0.01c 97.13+1.68d 96.92+3.35b 36.26+0.92¢
JG1 6.11£0.02bc 25.45+1.43bc 99.75+3.03cd 99.24+2.57a 52.57+12.70b
JG2 6.04+0.02cd 28.55+1.03ab 110.2542.26a 89.69+1.11c 53.13+10.03b
JG3 6.11£0.01bc 30.27+2.03a 107.634-0.88ab 90.5240.90bc 70.59+8.26a
2023 DK1 5.98+0.03d 23.73+1.42¢ 105.00+1.43abc 89.03£0.49¢ 34.62+4.49¢
DK2 5.99+0.04d 24.08+1.32¢ 101.75=+1.64bcd 85.13=0.75¢ 35.05+1.11c
DK3 6.1940.02a 26.83740.40abc 100.6341.68cd 96.25+2.49ab 35.60+2.58¢
IR Material type ns o ns ns o
JH# Addition rate o o o o o
RIET X &

sk

Material type X Addition rate

ns

ok

ok

H3k
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Table 4 Correlation analysis of silica content in various forms of soil with soil chemical characteristics,
silicon uptake and biomass
SiH KPR ﬁ‘iﬁi /ﬁ‘méé‘%{&lﬁi %‘ﬁfu’ﬁ@%éﬁ & e Eﬂ”?i TS
Items Water-soluble Available Organic Ak Amorphous Silicon Dry matter
Si Si Si Fe/Mn-oxide Si Si accumulation weight
pH —0.137 —0.677" —0.659" 0.954™ —0.916™ 0.665™ 0.579™
H ML Organic matter 0.047 —0.341" —0.277 0.585™ —0.538" 0.348™ 0.237
JK¥EPERE Water-soluble Si 1 0.613" 0.648™ —0.131 0.378™ 0.404™ 0.143
H ik Available Si 1 0.881" —0.676" 0.858" —0.039 —0.248
FHLEE A A Organic Si 1 —0.659" 0.831" —0.057 —0.306"
iﬁlﬂéfﬁiﬁf‘s%ﬁ 1 —0.920™ 0.631** 0.594™
JesE At Amorphous Si 1 —0.440™ —0.491"
i & Silicon accumulation 1 0.582"

TH A Dry matter weight

1

3 W it
3.1 ERANMRN T EEER RN

RESER Y A K A 2500 K, R L IR A A
AR ERRGE RN ECEZ ., KENL
SR TP S I VA R (T SOM PR R S L
K AP R DA BRI T AR A, LR B S Rl 7
0.1~0.6 nmol /L, fg % BV ¥ B W BRI =0, O
5HAWIE W RE R 7 sh BV, 725 HFE Iy 4
i b SR SRS RE P A SORE Y R B8 L WO
FINBIRER , HA R E T s AOLSE G RER TG Y
() —H0 53, AT ARG Ak S AR 9 T WS A Mk, DT
A B R P A B — S DB A R U R AR
b 25 6 A ik 32 S48 W B AE R Fe/Mn-O R
(A RERR , FLIE MG 5 0 8 T8 R VA A BEAIC, (R AR e 2%
PEFRERAL A RLRE S 1 BIE SR KRR S
Frry bR B EmE AN, EATZ R TE G A B 5%
TRHI B ST R o 0 WA 2 A R Ak 0 4%
R R KRR A G, BRSOk & 2w
10%~35% , K i MR 7 S 39 in 6 0~104% ., Song
SEL2URI gy Fe 0, A5 Bt 0 B AR EE L RS A 1
TS T A YR RE K A 29.9%0 $i i
61.6%0. A4S SRR W], FEAF AR A o 2 45 =
KR A RRE AL S SRS E TR RS
s ARG A AR LU, FERE A 28R T A, QA A N R it
FH A3 Vel - SR s P ek 5 34 in 4.89 96 ~38.44 6 il
7.12%~46.58%, & & B BE & & W o 0.43%~
19.08% F13.00%~22.14% (% 3) . HJF K — 7 i &

WA ML RS, A B S BRI T 2 B
BRI WOh A LA PR A AR LLBOR
e P 4 e 2 B — )y T K Rk v T T
JEE TR il - A S AR P PR 3 B UR T E
R . S35k, & A PR S A P
A 23 figk AT B T J I I BRI, 45 b S v ) R 2 S TR A
A HLEE A A E, T A2 B 50 MR A A R R
Meunier % i34 i, 75 pH 4~9 75 A, 42 8 AL
P08 ek PR O R FE FH 5  8 pH 22 TEAR G, X 2 33X
I RER A BERRAR . AR A LR S
X B A AL W 45 5 S RE RS I AN 3, T RE R 0
pH HYAE A BEAT R, (B HSZ ma AL A 1 — 2B 5
FAPEI MR, R E T e S R ORI VERE A
R LA B AR R IEAR S (P<<0.01) . A 0f
FeAE IO T Y 20 A R B Xof e R0 Y
A P A R R A LR ]k BT REAS
P IR IO E TR A LA G S RE B A A S
ASHE SR, TR 5 300 AREE . BRI, B
CIRZE =S VIR DS B uR (v s 5 ek | Py R m vk
Fe , AT 5 b e P e P A 0
3.2 EREAVHRING K TEAE R EE TR H 200
AT 340 TH RE 225 19 0 - S A LI &5 i, [R)S l
AESR 1 R 0 SR IR O I i, X R A A
FFH B BILY) B 23 i B ORI T 2 B 3R T
F N T AR A A RS T A
W, B REA LR R T 8 pH | A PLTOR
HRAR I (R 3), R AR AR AR R4y iy S B3



134

LS N AN S o ¢

944 %

B o IR R A AR AR R I AT A AR A H X K R
K BRI B R 2 g HX KRR RE R B 5
MRG0 o LA R B 1) 75 i KO S e T K
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YrRHA I B8 o $2 UL SR T 2Ok a4 1) A=
AR RE A AR R L T ARG S 5
Fe Hh it FH 6 AT JS KRS RS R o A e B A B
B FEAREUKT T, KRR AF v i ik 5 it 5 Ak
BEIFH™ . ABFE SRR, 55
REAG HLA LA it FH A BRAH EE it FH A L4 et fof 7K
SR A R R i (P<<0.05) , KRG =250t
T AR SR St B A AT ATL AR D S % 184 o i 4, e
XK AR A B SR S SR (BT 1 B 2) o e B
TR 2SN RS R, BB R R e A PR
F) 22 5 W 2 . MEOC BT R K Rk AR R it 5 K A
o EEST Y A B RO P K M
PR AR 2 A A R A I 3 IE R G (P<€0.01) .
ZEA T AEARO AR P S B v T DU REA LA R
VE R Ab 78 HERE A NE KL
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I, B T BREE A AL 5 A A RE B R ALY R CRE
S 1.5 00 FRARE ) it FH S 35 38 n 3K s v A AR |
BHLGS A S LG EERE & &, SR DX s RE & 5
B 25 FH 2 0 3 T RGN R R R R R FH 34 B
7K R 25 R 4 W AT SRR AR AR it FH R A AR
TRREMICRE . LA ARTTFREE R, 2 P AT WL L
ABfE 4 & EHEAR S REIR 3 - Rk A S fe it
IRFE X HE AW . M A A R T T R, ek
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Effects of straw and rice bran on conversion of silicon in paddy soil
and absorption of silicon by rice

YANG Liwen, CHEN Jianzhu, NING Chuanchuan, CAI Kunzheng

College of Natural Resources and Environment/Ministry of Agriculture and Rural Affairs
Key laboratory of Tropical Agro-Environment/ Guangdong Province Key Laboratory
of Eco-Circular Agriculture, South China Agricultural University, Guangzhou 510642, China

Abstract Rice residues are rich in silicon, which is one of the main agricultural wastes, and its re-
turn to the field is considered to be a cost-effective silica supplementation measure. A pot experiment of rice
for two seasons was conducted to promote the recycling of organic materials and improve the availability of
silicon in paddy soil. 7 treatments including the control (CK), 0.5% straw (JG1), 1% straw (JG2) ,
1.5% straw (JG3), 0.5% rice bran (DK1), 1% rice bran (DK2), and 1.5% rice bran (DK3) were set
up to study the effects of different dosages of two organic materials including rice straw and rice bran on the
silicon morphology in soil, the absorption of silicon by rice, the aboveground accumulation of dry matter,
and the fertility in soil. The results showed that 2 types of silicon abundant organic materials significantly in-
creased the content of water-soluble silicon, available silicon, organic bound silicon, and amorphous silicon
in soil, which was generally proportional to the dosage used, with a higher increase observed in the treat-
ment with rice bran. Compared with CK, DKZ2 and DK2 significantly increased the content of water-soluble
silicon in soil by 18.85%-46.58%, the content of available silicon by 11.51%-118.82% , the content of or-
ganic bound silicon by 21.88%-51.95%, the content of iron manganese oxide bound silicon by 3.38%
-19.17%, and the content of amorphous silicon by 6.41%-22.14% , respectively. The two types of organic
materials significantly increased the content of silicon and the accumulation of silicon in rice stems and
leaves, and the application of rice bran had a more significant effect. Compared with CK, application of rice
straw and rice bran increased the accumulation of silicon in stems and leaves by 0.60-2.51 times and 1.33-
4.08 times, respectively. The two types of organic materials increased the accumulation of dry matter in the
aboveground part of rice and the content of organic matter and available nitrogen, phosphorus, and potassi-
um nutrients in soil to some degrees. It is indicated that both rice straw and rice bran can increase the fertili-
ty in soil, improve the silicon availability in soil, and promote the absorption of silicon by rice, among
which the improvement of rice bran is greater, but rice straw is more suitable for application in practice.

Keywords rice; straw ; rice bran; silicon morphology in soil; availability of silicon; absorption of sil-
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