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Establishing a Carbon Sink Cultivation Model for Iceberg
Lettuce

Hui-Ling Lo and Shough-Peng Lee

Department of Vegetable Crops, Fengshan Tropical Horticultural Experiment Branch,
Taiwan Agricultural Research Institute, Ministry of Agriculture.

ABSTRACT

In recent years, the use of agricultural waste to produce biochar for improving soil
properties has gradually gained attention. The application of rice husk carbon can
improve the physical properties of the soil and promote soil microbial activity, leading
to better crop root growth. In this study, we used iceberg lettuce ‘Chang Li No. 6’ as
the test crop to conduct experiments on increasing soil carbon sequestration by applying
rice husk carbon. Apart from significant differences in plant height and biomass at the
5% level, there were no significant differences among treatments in other horticultural
traits, including yield. Therefore, in the cultivation of iceberg lettuce, at least 2,500 kg
/ 0.1 ha of rice husk carbon can be added to the soil. Soil analysis results showed no
significant differences in moisture content and bulk density among treatments, but with
the increased application of rice husk carbon, there was a slight increase in soil organic
carbon density. Applying rice husk carbon in iceberg lettuce cultivation areas can
enhance the soil's carbon sequestration.

Key words: iceberg lettuce, rice husk carbon, carbon sink
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# 1.2023 # g ol H b - AR FEEG Y ERBERFTEALTREL -
Table 1. 2023 Growth survey of iceberg lettuce in the first rice husk carbon application rate
trial in the Fengshan area.

Rice husk Total yield ] Head ) ]
Plant weight . Head width ~ Stem SPAD Yield

carbon weight height
9 (cm)  length (cm) value (tons/ha)

(Kg/0.1ha) (Kg/block) (cm)

0 10.4+1.5a 364.0+47.1a11.6+0.1a 11.6+0.4a 5.2+0.9a 17.5+1.9a 48.5+6.3a

1000 10.5+0.7a 380.7+£16.9a11.2+0.2b 12.0+0.4a 4.4+0.7a 20.0+0.8a 50.7+2.3a

1500 10.7+1.1a 381.1+4.9a 11.9+0.2a 12.2+0.2a 4.0+0.1a 17.5+2.8a 50.8+0.7a

LSDo.os 2.6 68.8 0.4 1.0 1.8 54 9.2
Significance? NS NS * NS NS NS NS

Z 1 NS ~ * ~ **: the difference was not significant, significant at 0.05 and 0.01 level, respectively.
Seedling date: January 18, 2023 Transplanting date: February 16, 2023
Harvest date: April 6, 2023 Growth days: 49 days

#2.2023 B gL H B BRIV IEEG Y ERBERFELTREL -
Table 2. 2023 Growth survey of iceberg lettuce in the second rice husk carbon application rate

trial in the Fengshan area.

Rice husk Total yield ) Head Head Stem .
Plant weight SPAD Yield

carbon weight height width length

(Kg/0.1ha) (Kg/block) ©) (cm) (cm) (cm)

value (tons/ha)

0 19.5+5.0a 528.1+52.8a 12.1+0.5a 12.8+0.6a 4.4+0.1a 11.6+0.5a 70.3+7.0a

2000 23.7+7.1a541.6+154.4a12.2+1.2a 12.9+1.2a 4.5+0.5a 11.1+1.2a 72.1+20.6a
2500 21.8+7.6a532.8+178.7a12.2+1.2a 13.0+1.4a 4.1+0.6a 11.5+1.5a 71.0+23.8a

LSDo.s 15.3 212.1 2.0 1.6 0.8 3.0 28.3
Significance? NS NS NS NS NS NS NS

Z 1 NS ~ * » **: the difference was not significant, significant at 0.05 and 0.01 level, respectively.
Seedling date: February 16, 2023 Transplanting date: March 8, 2023
Harvest date: April 18, 2023  Growth days: 41 days
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Table 3. 2023 Growth survey of iceberg lettuce in the rice husk carbon application rate
trial in the Mailiao area.

Rice husk Total yield ] Head Head Stem ]
. Plant weight . ] SPAD Yield
carbon weight height width length
() value (tons/ha)
(Kg 0.1ha) (Kg/block) (cm) (cm) (cm)

0 35.1+10.9a 733.9+52.5a 12.0+0.5a 13.8+0.5a 3.3+0.2a 10.1+0.7a 97.8+7.0a

2000  35.9+2.9a 684.0+43.9a 11.9+0.2a 13.9+0.1a 3.1+0.5a 10.0+1.5a 91.1+5.8a
2500  36.1+4.7a 722.7+23.2a 11.6+0.5a 14.1+0.5a 3.5+0.6a 9.8+1.2a 96.3+3.1a

LSDo.0s 15.6 97.6 1.2 0.9 0.8 2.7 13.0
Significance? NS NS NS NS NS NS NS

Z 1 NS ~ * ~ **: the difference was not significant, significant at 0.05 and 0.01 level, respectively.
Seedling date: February 16, 2023 Transplanting date: March 2, 2023
Harvest date: April 17, 2023 Growth days: 46 days

# 4.2023 # 5 Ly % BIREFE E0 RiE%KD 30cmiFER 2 HE L 4T -
Table 4. 2023 soil analysis at 30 cm depth in iceberg lettuce fields in the Fengshan
area.

Rice husk carbon Water content ~ Bulk density  Soil organic carbon density

(Kg /0.1 ha) (%) (g cm®) (tons/ha)
0 18.8+3.0a 1.30+£0.16 a 23.5t6.7 a
2000 19.8+t0.6 a 1.33+0.12 a 30.4+3.3 a
LSDo.05 8.5 0.1 20.8
Significance 4 NS NS NS

Z 1 NS ~ * ~ **: the difference was not significant, significant at 0.05 and 0.01 level, respectively.
Sampling date: October 30, 2023

81



# 52023 # g L RS E E D RFEHKS 30em iFER 2 E LT o
Table 5. 2023 post-trial soil analysis at 30 cm depth in iceberg lettuce fields in the

Fengshan area.

Rice husk carbon Water content ~ Bulk density

Soil organic carbon density

(Kg /0.1 ha) (%) (gcm®) (tons/ha)
0 15.0t10a 1.22+0.09 a 23.6£35Db
2000 15.4+39a 1.48+0.17 a 37.9t155a
LSDo.05 8.2 0.59 47.1
Significance 4 NS NS *

21 NS ~ * ~ **: the difference was not significant, significant at 0.05 and 0.01 level, respectively.

Sampling date: December 14, 2023

#6.2024 L R ERE B9 RiEHKS 30emIFER 2 E LT o
Table 6. 2024 post-trial soil analysis at 30 cm depth in iceberg lettuce fields in the

Fengshan area.

Rice husk carbon Water content ~ Bulk density

Soil organic carbon density

(Kg /0.1 ha) (%) (gcm®) (tons/ha)
0 16.5+2.1b 1.10+£0.29 a 26.2t12.6 a
2000 16.9+4.5ab 1.01+0.14 a 27.9+13.3a
4000 18.7+t19a 1.13+0.15a 35.8+£11.0a
LSDo.05 12.5 0.55 16.9
Significance ¢ NS NS NS

Z 1 NS ~ * ~ **: the difference was not significant, significant at 0.05 and 0.01 level, respectively.

Sampling date: February 17, 2024
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Table 7. 2023 soil analysis at 30 cm depth in iceberg lettuce fields in the Mailiao area.

Rice husk carbon Water content  Bulk density  Soil organic carbon density

(Kg /0.1 ha) (%) (g cm?) (tons/ha)
0 23.41£6.6 a 1.49+0.09 a 21.9t1.4a
2000 21.6x6.2 a 1.52+0.13a 22.2t19a
LSDo.05 18.7 0.09 2.5
Significance ¢ NS NS NS

Z : NS ~ * -~ **: the difference was not significant, significant at 0.05 and 0.01 level, respectively.
Sampling date: October 20, 2023

#8.2023 # $ F¥ HRIXF E Y ®idBkis 30cm FR 2 EL T o
Table 8. 2023 post-trial soil analysis at 30 cm depth in iceberg lettuce fields in the
Mailiao area.

Rice husk carbon Water content  Bulk density ~ Soil organic carbon density

(Kg /0.1 ha) (%) (g cm™) (tons/ha)
0 179+1.3a 1.47+0.04 a 19.8t15a
2000 17.4+1.3a 1.52+0.06 a 24.9+3.0a
LSDao.05 2.1 0.14 10.1
Significance ¢ NS NS NS

Z : NS ~ * ~ **: the difference was not significant, significant at 0.05 and 0.01 level, respectively.

Sampling date: December 11, 2023
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Table 9. 2024 post-trial soil analysis at 30 cm depth in iceberg lettuce fields in the
Mailiao area.

Rice husk carbon Water content ~ Bulk density  Soil organic carbon density

(Kg /0.1 ha) (%) (gcm®) (tons/ha)
0 18.1+04 a 1.60+£0.17 a 28.3t3.5D
2000 19.9+35a 1.62+0.03 a 30.1+0.4 ab
4000 20.0£0.7 a 1.63+0.03 a 35.7£2.4 a
LSDo.05 5.3 0.24 6.6
Significance ¢ NS NS *

Z : NS ~ * ~ **: the difference was not significant, significant at 0.05 and 0.01 level, respectively.

Sampling date: February 20, 2024
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