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Abstract: Farmland ecosystems are important for maintaining terrestrial ecosystems and environmental homeostasis. As farmland
ecosystems develop and evolve, change information is stored in the environment such as in phytoliths, which are stable,
non-crystalline minerals in the soil that can indicate climate change. Phytolith analysis has been used for agricultural archaeology,
paleoclimate reconstruction, and for estimating biogeochemical cycles and global carbon sequestration potential. Crop cultivation
has a long history, and crops are globally distributed. Therefore, studying crop phytoliths and phytolith-occluded carbon is useful
for exploring the origin and development of agriculture, estimating farmland ecosystem carbon sequestration, and responding to
global climate change. The content and distribution of phytolith-occluded carbon, the phytolith carbon sequestration potential, and
the contribution to global carbon sequestrations were analyzed (by literature review and phytolith morphological and
archaeological information) to determine future crop phytolith research directions. The results showed that crops had differing
phytolith characteristics, and most crop phytolith research had been completed in the family Gramineae. The crop phytolith
carbon content was correlated to crop’s carbon sequestration capacity and efficiency, and the phytolith-occluded carbon content
may also be affected by the growth environment and plant genotypes. The climate, surface vegetation, and soil environment of the
ecosystem had direct and indirect effects on the regional phytolith carbon sequestration potential. Significant differences in
carbon sequestration between farmland crops were observed. Applying a silicon fertilizer or a silicon-phosphorus compound
fertilizer and planting crops with high silicon content can significantly improve the carbon sequestration potential. Future studies
should investigate the phytolith carbon sequestration of specific crops to identify past carbon sequestration levels and compare
them with the current potential. The plant migration law, root systems, and soil should be improved, and crop silicon levels should
be analyzed to determine the effect on accumulation volume and carbon sequestration. Future studies should investigate the
silicon absorption mechanism, root silicification process, and phytolith-occluded carbon content of crops and the agricultural
carbon sequestration potential of the ecologically fragile karst area in Southwest China to improve farmland ecosystem crop
planting and carbon sink estimation.
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Table 2  Contents of phytolith-occluded carbon in different crop species!”
Crop Planting area (x 10° hm?) Organ Phytolith-occluded carbon content (%)
Rice 30.1 Stem, sheath, leaf 0.25+0.07
Wheat 243 Stem, sheath, leaf 0.16+£0.07
Maize 33.5 Stem, sheath, leaf 0.16+0.06
Other cereals 6.2 Stem, sheath, leaf 0.17+0.09
Soybeans 10.7 Stem, leaf 0.02+0.01
Tubers 8.9 Stem, leaf 0.02+0.01
Oil-bearing crops 13.9 Stem, leaf 0.08+0.07
Cotton 5.0 Stem, leaf 0.02+0.01
Sugarcane 1.9 Sheath, leaf 0.25+0.07
3.1.2 [3]’
b
CO,, 15%~30%"")

http://www.ecoagri.ac.cn



1936 ( ) 2020 28
, S (Panicoideae)> (Pooideae)>
(Eragrostoideae)[49]
[42] ,
, , CO, ;
, CO, ,
[43] 3.2.1
(0~20 cm 20~40 cm ,
40~60 cm  60~100 cm) , , Zuo M g
0~100 cm S s
(0.023+0.015) t(CO,)-hm™>a™',
, Zuo 4 (0.02+0.01) t(CO,)-hm-a™"; Parr 1"
431 , 0.12~0.36
5 , t(CO,)-hm2-a™",
3.67~ ( 129 gkg' 136 gkg'
17.51 gkg™ [38] 50 a 1.90 gkg™) ( 4.789 thm™
0~10 cm , 4.086 thm™ 7.961 thm™)
40.38 kg-hm=2a™', CO, , (511 [52] (7]
1.48~8.88 kg-hm2a™ , AL-Ismaily!*® , (2.57%) (Gossypium
, spp.) (0.79%)!"" ,2018
280 kg-hm™a™', 59 2427
7 300 kg-hm™ ( hm*> 3019 hm® 4213 hm’
45 gkg™) , 83%, ,
3 ;
[47-48] , , [96.0 kg(CO,)'hm2a™] [67.8 kg(CO,)-hm2a™]
, [44.4 kg(CO,)-hm™2a™] [37.5
, kg(CO,)-hm™a™]
, , 3
3.2 , Sun DY 35
, 0.45~3.46 kg(CO,)-hm>a™ (
2 , ) Co, ,
(Oryzoideae)> (Bambusoideae)> (28%) (26%)!"7
£3 FRMEMEREKKRTEEEMTEEY
Table 3 The phytolith-occluded carbon production flux and rate of different crop species!”
Crop Plantiglg arzea Phytolith-occluded carbog pf?duction flux Phytolith-occludeﬁd carbon E)lroduction rate
(x10° hm?) [kg(CO,)-hm*a™"] [x10° ((COy)-a™"]
Rice 30.1 67.8 2.04
Wheat 24.3 37.5 0.91
Maize 33.5 44 .4 1.49
Sugarcane 1.9 96.0 0.19
Cotton 5.0 16.9 0.08
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