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The production and accumulation of phytoliths in rice ecosystems:a case study to
Jiaxing Paddy Field
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Abstract; Phytolith, the opal of amorphous silica formed in plant tissues (e.g., cell walls, cell luminas, and intercellular
spaces typically near evaporating surfaces ), presents in most plants. This study selected plants of five rice cultivars of
Jiahuall, Zhejing37, Ning81, Xianghu301, Xiushui09 and their corresponding surface soils (0—10 cm ) at the
experiment base of Hangjiahu plain in Jiaxing, to investigate the fluxes of the phytolith production and accumulation in rice
ecosystems. The main purpose of this study is to provide scientific reference for understanding the role of phytoliths in
biogeochemical cycles of silicon and carbon. Results showed that the phytolith content varied from 40.54 to 51.40 g/kg,
with an average of 46.54 g/kg, being higher in Jiahuall, Ning81 and Xianghu 301 than that in Zhejing37 and Xiushui09 It
decreased in the following order among different organs: sheath > leaf > stem > root > grains. There was a positive
correlation between phytolith content and total SiO, in rice and soil, R*=0.8156 ( P<0.01) and R*=0.355 (P<0.05),
respectively. The total production flux of phytoliths for whole plants was 1269.59 kg hm™ a™'. The aboveground and
underground phytolith production flux was 1203.44 and 66.15 kg hm™ a™', respectively. The flux of phytolith production

differed in different rice cultivars. The flux of aboveground and underground phytolith production in Jiahuall was higher
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than that of the other. The flux of phytolith production from root, stem, sheath, leaf and grains is 66.15, 131.65, 491. 08,
185.36 and 395.35 kg hm™ a™', respectively. In rice ecosystems with 50 years of cultivation, the phytolith accumulation
flux in surface soil (0—10 c¢m) was 40.38 kg hm™ a™', which was equivalent to the flux of root phytolith production,
implying that the rice straws are rarely returned to the paddy soil. The production flux of rice phytolith to sequestrate the
atmospheric CO, was 46.55—279.31 kg hm™ a™' and the accumulation flux of paddy soil phytolith sequestrate the
atmospheric CO, was 1.48—8.88 kg hm™ a™'. It was promising to improve the fluxes of phytolith production and the

phytolith to sequestrate CO, by selecting high phytolith content rice varities such as Jiahuall.

Key Words: rice ecosystems; phytoliths; production fluxes; accumulation flux; straw returning; phytolith
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Table 1 The basic physicochemical parameters of surface soil from different rice species

o EERiING M Sio, PIERERLN HAS (Available form)
Species pH SOM Total SiO, The phytoliths '

/(g/'kg) /(&/kg) /(g/'kg) Si0,/ (mg/kg) P/ (mg/kg)
w611 5.75+0.21a 23.43+0.97b 661.13x41.1a 19.24%3.21a 206.10+10.48b 41.69%1.87b
FEW 301 5.83+0.13a 15.16£0.71¢ 681.42+49.23a 11.62£2.13b 260.61+5.48a 28.72+3.16hc
WikE 37 5.99+0.17a 24.83+0.45b 660.62+23.41a 15.25+1.32ab 208.63+15.13b 28.41=1.31he
T 81 6.00+0.03a 22.63+0.37b 661.72+37.42a 16.91+2.13ab 252.92+11.95a 52.60+2.32a
7K 09 5.8120.07a 29.26+0.73a 670.24+46.86a 15.13+1.03ab 207.27+4.37b 24.73%1.08¢c
F-H1H 5.87 22.86 667.03 15.63 227.11 35.23

I EI RSB ] B4 2 53 LU (] — 8 B AN TR AR it i) ) O, S [ 5 B R BB ) 22 53 3% (P<0.05)

2.2 AHREMRTEA IR A AR RS A8 B P A R

2 TR AZS RGP R R B & ARG A R AR R R A A AT — E B 22 5 (40.54—

51.40g/kg, ¥IME K 46.54¢/ke) , Hoh 32 46 11 4555 (51.40g/kg)

g/kg) Wik 37(40.54¢/kg) FIFE K 09(44.36 ¢/kg) A,
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ANTR] SRR K R 25 A B A Ak A T B Y SR A R B A A e A B S S ZES RS BR(3R 2) o B IR AEAR S
e, RS THAKSE , HALIE B RTE 103.06—144.04g/kg 22 [0], B{H H 119.86g/ kg ; HV &M, 7K
FEnF SR AE AR &5 AR AE N 55.52—79.30g/ kg, ¥IME /& 70.39¢/ ke ; 7K Fi 25 3 AH Ak A 25 AR b 45 /N , 78 30.90—
40. 16g/kg Z[A], V- BI{E J& 37.61g/ ke ; HEHF AR A A4 5 5 A8 A A0 K, YU I E 22.42—38.24g/kg Z ], 4 {H /&
32. 41g/ kg ; BB FEREAR & A, & 7807 15.23—27.18g/kg Z[] , ¥{E Ky 22.29g/kg (£ 2) .
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Table 2 The variation of phytolith content from different rice organs, the aboveground and surface soil in rice ecosystem
Ll i B iz Ly il M AR
Species Root Stem Sheath Leaf Grain The ground
/(g/kg) /(g/kg) /(g/kg) /(g/kg) /(g/kg) (Mean)/ (g/kg)
sk 11 37.23+4.02a 39.95 +4.98a 144.01 +7.03a 74.65 +0.11a 21.59 +2.05ab 51.40
FEI 301 26.02+4.41b 39.10 +2.38a 118.57+5.79bc 77.90 +1.98a 27.18 +5.75a 50.00
Wikl 37 38.24+4.83a 40.16 +2.27a 103.06+2.37d 79.30 £5.19a 15.52 +1.46b 40.54
T 81 22.42+1.62¢ 37.43 +1.56a 108.85+3.83¢ 64.61 +9.24ab 26.58 +3.94a 46.40
757K 09 38.12+1.43a 30.90 +3.43a 124.80+5.73b 55.52 +8.18b 20.59 +0.31ab 44.36
EHI{E Mean 32.41 37.61 119.86 70.39 22.29 46.54

JIT S EARLTR] B4 2 5 LU () —FE AR A [R) R it 18] 94 PO, AR [) 7 ek R BB 1) 22 5 . 3% (P<0.05)
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Fig.1 The correlation of the phytoliths and total SiO, in rice ecosystems
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Fig.2 The fluxes of the aboveground and underground phytoliths production in five rice species
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i T A kA P BB ) S KN 19%—6% 7" K AB A AR i A A A 32 RS0 COL B R4 R
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