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Abstract: It had been confirmed that silicon(Si) could enhance P efficiency in paddy soil, but the interactional
effect of different ratio of Si and P fertilization was rarely documented. Therefore, the study aims to understand
the effects of fertilization with different ratios of Si and P on soil fertility and rice yield. Three levels of Si and
P fertilizers treatments were carried out through a pot experiment (0, m and h mean light, moderate and high
treatments respectively), nine different treatments included SioPy, SigP,, SigPo, Si,Po, Si,P., SiPi, SiPo, Si,P.,,
SiyPy. Sodium silicate and calcium dihydrogen phosphate were used as Si and P fertilizers respectively. Each
treatment had five replications and random arranged. After rice harvest, soil samples (about 1 kg fresh weight)
were collected from each pot, air dried and sieved through a 2 mm stainless steel screen, then stored for pH,
available nitrogen (N), phosphorus, potassium (K) and silicon analysis. Rice yield components were also
determined. The data was analyzed in Microsoft 2003, SPSS 18.0 (ANOVA). Means were tested using the least
significant difference (LSD) with a significance of P<<0.05. The soil pH value was significantly increased with

the amount of P fertilization when compared with Si,P, treatment under light and moderate Si level, but showed

Wk H 9. 2014-10-14; &l H . 2014-11-27

FEAWH . WM R 2 A G 3h 34 %8 B35 H (2008FR0O03 ) 5 Wi VL 44 K 2 A= B B #7 i 33t X0 858 i A A 3t
X BE W H (2014R412006) 5 Wi VL AR AR 27 2% A A Ik U1 2R 3R 9% B i H (201303002)

EHERA : VB, NS RSP E RO, E-mail: 408271770@qq.com, HAFIEH . TR, AI#H#Z,
T, NS EFHRIGE . E-mail: wangxd@zafu.edu.cn



552 TN 3 N = o= R 2015 428 H 20 H

no difference under high Si level. Under the same P level, the soil pH value was significantly increased with
the application amount of Si. Under moderate Si level, the content of available N was significantly increased
with the application amount of P, whereas, the amount of Si fertilization showed no significant effect on
available N under the same P level. The available P was significantly increased with the application amount of
Si under the same P level. The highest available P content occurred with treatment Si,P,. Under moderate Si
level, the available K was significantly increased with the application amount of P, but showed no difference
under light and high Si level. Available Si was significantly increased with light and moderate P application.
Under light and moderate Si or P level, the rice dry matter weight increased significantly with the application
amount of Si or P. Rice grain yield increased significantly with the P application amount under light and
moderate Si application. The highest grain yield for the nine treatments occurred with Si, P, which increased by
74.78% compared with SigP,. In this pot experiment, application of moderate Si with P fertilization could
enhance the soil pH, available N, P, K and Si, rice dry matter weight and grain yield in paddy soil. There had
significant interaction between different amount of Si and P applying. [Ch, 4 tab. 13 ref. ]
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A g T 2013 4 4 J] % 2013 4F 8 H 7E# ILAR MK 7 R AL IX 3£ 17 (29°56'~30°27'N, 118°51'~119°
52'E ). M@ A AL G R R, DR B, ARTRLR, RROK R, AR AR O ) b2 R R
Wk, ZAEFIRIE N 15.8 C, A HE 1939.0 h, JofE 234.0 d, {1+ 2 0 [ %A R 56 KL b,
AV Zr s, fEal RIS PRI Bl . pH 534, LT 25.80 g-kgT, A 1.69 g-kg, T A
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HE S ik R A (% AR RE 25%) , WERE il R A0S (% AL i 50% ), AUIE MR (% 4 46%) ,
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Table 1 Different treatments of fertilization application and designing scheme

b 7 Si0, jifi F /(g kg™) kLK P05 jiti 1] 4/ (g kg™) WL K
SigPy 0 % 0 ik
SiP,, 0 1% 0.2 el
SigP, 0 1% 0.4 B
Si, Py 0.25 ER 0 ik
Si,P,, 0.25 i 0.2 i
Si, P, 0.25 i 0.4 =
SiyPy 0.50 B 0 i
Si,P,, 0.50 = 0.2 h
Si,P, 0.50 = 0.4 =

YL h R m,m Lo, 0 Rk,
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Hopmb, 250 85, RGN, sTROREK, METRMIERS, ERAMELEH R
132 LI Aror ik Wl R TR HO 00 5E 5 A RO R UL B -5 fe S0 (NHLE-HCD =42, PHEE
PULC LI E 5 SR AL R FH S IR B IR - JOHEOL BE TR I R 5 A 850 R T R 4 - £ 2 (NaOAc-HOAc ) 2%
MRS I RESE, 73606 Tk e He b i i 5T 0 4
1.4 Zit7A%

IR H G R FH Excel 2003 1 SPSS 18.0 #E4740 /347 .

2 HEREGAMN

21 EEBERHEXTKTE L pH EMERFF S B0

2.1.1 m#pmesksr 23 pHAE 0 H e MO HT L, FrA Ab 2 138 pH EACA Prég s, R 2K E
e TEMREEF R AR T, BERGSE S A, pH (EAT S Ik, (H stk I R RA . AR
WK T, BEMEAE RGN, pH (A% FIHEH, H&A Iz 8 2 50k W K (R 2).

2.1.2 Ak EaE AT LI R0 H e R REAREE (SiPo) R i i (SLP) S, TEMRIREAKSE T, B
it ol o S, - SRR U S A BOE WG I, JCHAE T REKCE R, AR )25 S0k 2 KO o FE AR [
AR B2 o 98 7T it ik et 1) 22 /0 I AN 5 ) - SR SR T o B (3R 2), (HAE SRR T, BE A Ak
SN, - S A BT A i B S B, R e ek m O T R E O s, 5
XA, 2R EBE.

213 m#EET LIEA G YR TER—BEIEKT T, RGN, LA s 5
BB, S 2ER R (K 2) ., ARG KYT, FEE -GS0, 59wk
SYECERG N, SRR AEACE N, WA RREGER . Hdr, mak e e (SLP) T S R0 B S RO
T B Tt 200 %

2,14 mEEFREA LEE AT H e AGEKCETS, BEE R0, A e e, (H2E



554 WA MROR ¥ ¥ IR 2015458 H 20 H

®2 AEEBEEZRGTKELpHEMERFSRESH

Table 2 Soil pH value and available nutrients contents under different levels of Si and P application

st pH {if g A/ (mg-kg") AR/ (mg-kg?) AU/ (mg-kg!) AU/ (mg-kg™)
SioPy 547 d 103.37 ¢ 10.25 d 53.67 ¢ 102.45 cd
SigP,, 5.50d 104.19 be 14.58 ¢ 50.33 ¢ 11223 ¢
SigPy 5.59 cd 107.40 b 17.84 b 45.33 cd 110.25 ¢
Si,Py 5.67 ¢ 98.81 ¢ 14.23 ¢ 53.67 ¢ 123.48 be

Si, P, 571 ¢ 111.87 b 17.22 b 63.00 be 132.79 b

Si, Py, 577 ¢ 127.72 a 19.27 a 69.00 b 13328 b
SiyPo 6.49 a 98.17 ¢ 14.29 ¢ 78.33 a 142.14 ab
SiyP,, 6.22 b 98.75 ¢ 18.06 ab 76.67 a 153.83 a
SiyPy 6.38 ab 111.13 b 20.33 a 79.67 a 155.22 a
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2,15 mEf e LA AW Hoa FER AR, BB AC R R T A o SORE B R R
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MOFE R, KRS T S T AR A AR AL, RPAE P Rk KO R e o

KA B AR T AR AR B S T R T AR R R, B EE [R B AR KRS BN, it Y 1S
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Table 3 Effect of mixing fertilization of Si and P on dry matter weightin different rice organs

TR (g 47

b3 )

&I HAm EX | g IS 7/
SigPy 5.65 be 12.40 ¢ 55.62 b 102.20 ¢ 17588 b
SigP,, 6.20 ab 15.46 a 53.64 b 117.05 be 192.35 a
SigPy, 553 b 15.76 a 51.53 b 130.39 a 203.21 a
Si,Po 481 ¢ 9.98 d 42.80 ¢ 110.55 ¢ 168.14 be
Si,P, 5.53 be 1522 a 5581 b 136.42 a 21298 a
Si, Py 5.60 be 1434 b 49.36 be 141.69 a 210.99 a
SiyPy 472 ¢ 1239 ¢ 4791 be 117.60 be 182.61 ab
SiyP,, 7.08 a 15.59 a 59.55 ab 129.51 ab 211.73 a
SiyP, 5.50 be 15.15 a 62.28 a 114.23 be 197.15 a

YW1 s a, b, ¢ BRI B OR AL HL A F) S% R FM S . h Fm s, mERT, 0RKRT.

RN A

REEACE T, i 28 0t W4 ek A0, R R M PR o 40 S B T AR 5, R Sl R O e R e (R
4)o FEPREAKE T, BEHEARRL LRGP, BRI B, BORAH W (R 4) . fEREE R
WR/KFR, OBEOR Y i i A AL 0 B A B R4, R R KR, AR A AL B W) 22 5
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Table 4  Effects of mixing fertilization of Si and P on rice grain yield properties

fib B Pk i /em B4 R BERK B/ (g A7)
SigPo 79.0 ¢ 48 a 60.19 d

SigP,, 80.3 be 52 a 87.20 be
SigP, 84.3 ab 48 a 96.37 ab
Si,.Po 83.3 abe 42 b 83.10 ¢

Si, P 83.3 abe 51 a 91.57 b

Si, Py 82.3 abe 47 a 105.20 a

Si Py 85.7 a 46 a 92.15b

SiyP,. 86.7 a 48 a 95.62 ab
SiyPy 85.3 abc 51 a 83.78 ¢

Yl : a, b, ¢ AT FHREFORAL AL R 5% R FEVEZR S h Fonw, m &R, 03FRR1K.
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A O R A B N B S, O ELAE S RE R AL B b, A R IR BG83 B (20.33 mg-kg ™), A
P TARAE d g, AL BIRCR IR . X EZIE PN REBEAR LA AL 2 PR T, i P Ak I S 3 [0 7 0 o 8
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7 200.00 mg-kg™ LN, it A RE AR A & RS A RE AR TR BR B 5% A0 7E AR QG R 1 AR IR A5 R 3R
Bl: L3 AR 300.00 mg ~kg™ B, it FHEEAEA A AL mE T B IX IR SE A5 R AL A B 22 S, AndTiL
e LA i g6 3R W], A 2 M 135 R0 KT 100.00 mg kg™ B, it A G 7 S8R A B B

KRR AR R L5, T REAASE KE AR, 55— ek ki 2k, MR AT RE
BOKRE Lost . A, LA REN 37.15 mg-ke™, AN 157.28 mg-kg™! Z0F T, Wi JHAEAL A
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TR A 1 000y 78 R R i T dm o 3, Ao v Rk R R A (o e R A PR, FE S BR R
W, BEZEA Y M ) ST, T R R BRI Y A B L ) A

4 5FXwk

(1] &k, R, £RA, % A RPEBEKCET KRS Bk 2 0 OR] A ™ & 3k PR 22 52 (], b 5 4,
2005, 36(3): 365 — 370.
LI Yongfu, LUO Ancheng, WANG Weimu, et al. Genotypic variation of rice in yield, phosphorus uptake and utiliza-



556 BT W S NN = 2015 48 H 20 H
tion at different phosphous supply [J]. Chin J Soil Sci, 2005, 36(3): 365 — 370.

(2] ZBRWK, GRSLMI, FFHEH, % ARREBERE SRR KRS L& Rt p s m )], L8R #t~=, 2010, 38
(32): 35 -137.
LI Yuena, HOU Ligang, QI Chunyan, et al. Effects of different levels of phosphorus nutrient on the photosynthesis
characteristic of rice flag [J]. J Anhui Agric Sci, 2010, 38(32): 35 - 37.
(3] ki, sk, FE, A KREHMRBEOT R HE L) ], 2R R4, 2009, 24(5): 754 - 758.
ZHANG Hao, ZHANG Fengwen, HE Zhong, et al. Progress in research of tolerance to low-phosphorus in rice [J]. J
Yunnan Agric Univ, 2009, 24(5): 754 - 758.

[4] USMAN K. Effect of phosphorus and irrigation levels on yield, water productivity, phosphorus use efficiency and in-
come of lowland rice in Northwest Paskistan [J]. Rice Sci, 2013, 20(1): 61 - 72.
(5] mER, B, eI, KRR E IR SRR L BT SCRBEFE SR RE [T ], Hh [ 4R 27 3@ 4, 2009, 25(16): 156 — 160.
GAO Yufeng, JIAO Feng, SHEN Qiaomei. The research development of silicon nutrition and fertilizer application in
rice [J]. Chin Agric Sci Bull, 2009, 25(16): 156 — 160.

(6] XpEetk, £I0F, frikok, 4. GEREXS KR A K& E Lo i i BURgZ e [T ], AR R AE, 2011(12): 58 - 61.
DENG Jielou, WANG Aiping, HE Changshui, et al. The effect of silicon fertilizer on growth and development yield
and quality of rice [J]. Guangdong Agric Sci, 2011(12): 58 — 61.

(7] Yk, A, XUIE A it Ak K e 7 ek AR K il B S [ ). AR g ROl R 7274, 2002, 23(1): 92.

LU Weisheng, LI Huaxing, LIU Yuanjin. Effect of Si fertilization on yield and quality of paddy rice [J]. J South China
Agric Univ, 2002, 23(1): 92.

(8] ffdi%, EFM, FE. RS KREANERRO BT[] 17RO R, 2006(2): 38 - 39.

XIE Zhanjun, WANG Xiujuan, GUO Wanzhang. Effect of silicon-phosphorus compound fertilizer on rice [J]. Liaoning
Agric Sci, 2006(2): 38 — 39.

(9] xUngsk, sKEJe. KAE e RIE SRR IR S R[], 5, 2001, 32(4): 187 - 192.

LIU Mingda, ZHANG Yulong. Advance in the study of silicon fertility in paddy field [J]. Chin J Soil Sci, 2001, 32
(4): 187 - 192.

[10] EZR, EWRA, FBUT, . SRS EAR A LIEEEE 1 rs2m [T ] ZRAeRk K727 4, 2010, 41(3): 70 -
74.

WANG Dong, WANG Xiaocen, LI Shuqin, et al. Effects of silicon-phosphorus interactions on soil enzyme activities
[J]. J Northeast Agric Univ, 2010, 41(3): 70 — 74.

(U] A3, BRPEE, XUARHE, S XS ZK R L WU - e AT 0 92 ma [0 ], sl 4i, 2013, 44(5): 1134 - 1139.
LI Renying, QIU Zexuan, LIU Chunyan, et al. Adsorption-desorption behaviors of phosphorus under different silicon
concentrations in paddy soils [J]. Chin J Soil Sci, 2013, 44(5): 1134 - 11309.

[12] =3, RmE, wimes, 55 Mrkxt Rk R b BT B [J]. 1924, 2014, 51(2): 423 - 428.
LI Renying, SHEN Xiaohui, XIE Xiaojin, et al. Effect of silicon on translocation of phosphorus in soil-rice system
[J]. Acta Pedol Sin, 2014, 51(2): 423 — 428.

[13] ALI A M, LEE C H, LEE C H, et al. Silicate fertilization in no-tillage rice farming for mitigation of methane emission

and increasing rice productivity [J]. Agric Ecosyst Environ, 2009, 132(1): 16 — 22.





