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g1 NI S MR HE RS2, TR R BRAE A i S AR AR (R B AR . Rl A b mt T s L X
FIE S IMETMNIEAT, BEEY O/ NlEE, SRy CEE 1S i3k 4 e fBIE (CF), fRIE + 9K
ik (CF+NC), AHLHE (OM), FHHUE + K8k (OM+NC ). ZE/INIEEA [FAE & B 0l sge o . Thserkss .
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ERY NP T ST N W I B G T R )
12.5°C, 434 8% SR 18.8°C, M il i i <
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A AF R R OK B 67.9% L L, 4F TG R 180 ~
220 d,

1.2 ik

HESVEY /NI, R ER 15, T 2021
7 A8 HIEF, 8 A 10 Hksk, gkt
TR RRAFHESL, R 4120 - ' -C7
RN, BEIC. PP AR IR E . A BERRES . R
B4y 8 N 46% . P05 12% . K0 52%, 4 #l
B Ry Ab o 4 e IR R A BRA R AE =, AW &
= 45%, N+P,0,+K,0 = 5.0%,

B R+, R O, IR
F 12l g-em”, pHIH 7.13, ©%F 2645 kg, A
LT 421 g - ke, HAH 574 mg - kg, AR
154 mg * kg™', B 0.56 mg * ke o
1.3 Rt
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23, EL124NX, NXEHF 2 mx6m,
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CF+NC 4t FEAE CF Ab 7 1 i A 3 Al 1 hm A 24 oK
s OM 40 38 45 IE 55 CF &b B8 AE BF & 2 & A [F);
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TEDAE /NIRRT, A5 A 3 Bl AT 6 B
3 R/NISERE AR, BEHUHL LA B TR 105°C
AEET 70CHA M @ HA 5,

FEEINAE : NISERI, IE HA A b EL
PERRBVNX = 6, PR A ™ &

1.5 b

K JH Excel 2010 i1 Origin 9.0 #EA7450H 4% BRI
I, SPSS 26 #4754t 0, X 2 HE AT
FEaT, WEHIKTN P<0.05,
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— 109 —

S

(T




| T T

——

rhE ISR 2023 (6)
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OM+NC H OM ZbEEATIN T 6.2% . WAk 45 Ak BEAR
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M, H169 cm, W CFATEEI T 9.7%;
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AN (A NE AL BT /b S 7 B 45 R AN 7 R,
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HECF, OM AbFEAH ¥4 & T /MR ™ i, CF+NC
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Effect of nanocarbon addition on soil available nutrients and yield of Brassica chinensis L.

LI Jia-xin" *, WU Xue-ping’", LI Xiaoxiu'", LI Sheng-ping’, ZHAO Gang’ (1. College of Resource Environment and
Tourism, Capital Normal University, Beijing 100048; 2. Institute of Agricultural Resource and Regional Planning, Chinese
Academy of Agriculture Sciences, Beijing 100081; 3. School of Geography Science, Shanxi Normal University, Linfen Shanxi
041004 )

Abstract : Nanocarbon has been widely used as a new material in new energy and ecological restoration fields due to its unique

physical and chemical properties. In recent years, as its functions are continuously explored, nanocarbon has started to be

put into the agricultural field and become a new research hotspot. However, it is still unclear how the addition of nanocarbon
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affects soil available nutrients and crop yield, and further research is needed. Nanocarbon was used as a fertilizer synergist
in different fertilizer formulations to study its effects on soil available nutrients, agronomic traits and yield of rape under field
conditions, thus providing a theoretical basis for the efficient use of nanocarbon in agriculture. The field trial was conducted
in a greenhouse in Doudian township, Fangshan district, Beijing, with Brassica chinensis L., variety ‘Guoxia No.1’ as the
material crop. Four treatments were set up: chemical fertilizer ( CF ), chemical fertilizer+nanocarbon (CF+NC), organic
fertilizer (OM ) and organic fertilizer+nanocarbon ( OM+NC ). Soil available nutrients, rape plant height, leaf area and
yield were measured at different growth stages of Brassica chinensis L. The results showed that: (1) Compared with CF and
OM, CF+NC and OM+NC treatments increased the soil available nutrient content and increased the soil available potassium
content by 37.3% and 27.4%, soil ammonium nitrogen content by 35.5% and 35.0%, and soil nitrate nitrogen content
by 52.0% and 49.9%, respectively, in vigorous growth period of Brassica chinensis L. (2) The addition of nanocarbon
promoted the growth of Brassica chinensis L.; Compared with CF and OM, CF+NC and OM+NC treatments increased the
height of Brassica chinensis L. plants by 9.7% and 5.6%, leaf area by 13.9% and 12.9%, dry weight by 15.6% and 14.7%,
and yield by 19.8% and 18.0% at harvest stage, respectively. Compared to fertilizer application alone, the application of
nanocarbon with inorganic and organic fertilizers significantly increased the contents of soil available nutrients, promoted the
growth and development of Brassica chinensis L. and improved the yield.

Key words: nano-carbon; fertilizer; yield; soil available nutrients; greenhouse
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