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Abstract: In order to explore the effects of combined application of carbon and nitrogen fertilizer on the transportation of
photosynthate, accumulation and distribution of dry matter in soybean in the arid Loess Plateau, in this study, a soybean
cultivar Zhonghuang 13 was used as the experimental material, seven treatments including nitrogen fertilizer application alone
(210(CK), 420(N1), 630(N2), 840 kg/ha(N3)) and combined application of nitrogen fertilizer and rice husk carbon(420 kg/ha of
nitrogen fertilizer and 999 kg/ha of rice husk carbon(C1N1), 630 kg/ha of nitrogen fertilizer and 1998 kg/ha of rice husk carbon
(C2N2), and 840 kg/ha of nitrogen fertilizer and 2 997 kg/ha of rice husk carbon(C3N3)) were set up to study the regulation
mechanism of physiological function and dry matter accumulation and partitioning in soybean leaves. The analysis results for two
consecutive years showed that the leafl area index of the combined application of carbon and nitrogen(CIN1, C2N2, C3N3)
increased by 49.57%-159.08% and 32.08%-110.20% in 2022, compared with the single application of nitrogen(N1, N2, N3)
at the flowering and podding stages of soybean, respectively, and the data only increased by 12.82%-92.60% at the flowering
stage in 2023. Daily leal volume index increased by 77.40%-198.04%, 13.38%-67.99% in 2022, and increased by 2.87%
-80.41%, 18.95%-64.72% in 2023, respectively. The total dry matter increased by 0.66%-20.87% in 2022 and ncreased by
4.70%-23.62% in 2023, respectively. Compared with CIN1 and C3N3 treatments, the leal area index of C2N2 treatment
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showed the largest increase at the podding stage in 2022, it increased by 46.59% and 55.31%. The daily leal volume index

showed the largest increase at the flowering stage in 2022, it increased by 10.72% and 171.22%. The chlorophyll content

increased most at the podding stage in 2023, it increased by 10.90% and 14.28% respectively. Intrinsic water use efficiency

showed the largest increase at the flowering stage in 2022, it increased by 87.37% and 41.56% , respectively. Carboxylation rate

increased most at the podding stage in 2022, it increased by 29.14% and 36.75% , respectively. Total dry matter showed the

largest increase at the filling stage in 2023, it increased by 21.63% and 32.02% , respectively. To sum up, the fertilization

combination of C2N2 treatment could be recommended to use as a new fertilization techniques for soybean cultivation.

Key words: carbon and nitrogen fertilizer ratio; soybean; dry matter accumulation and distribution; photosynthate transport;

physiological function of leaves; arid Loess Plateau
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Different small letters indicated significant difference at P<C0.05 level among different treatments. The same as below
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Fig.1 Analysis of leaf area index of soybean at flowering stages from 2022 to 2023
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Fig.2 Analysis of leaf area index of soybean at podding stages from 2022 to 2023
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Fig.3 Analysis of daily leaf volume index of soybean at flowering stages from 2022 to 2023
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Fig.4 Analysis of daily leaf volume index of soybean at podding stages from 2022 to 2023
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Fig.8 Analysis of carboxylation rate of soybean at different growth stages from 2022 to 2023
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Fig.9 Correlation analysis of combined application of carbon and nitrogen on dry weight of
soybean organs at filling stage from 2022 to 2023
F1 2022 FFHPRERRETRENN
Tab.1 Analysis of dry weight of various organs of soybean at filling stage in 2022 g
pos:l i gy ESNisi A R FET T
Treatment Root dry weight Stem dry weight Leaf dry weight Pod dry weight
CK 7.31+1.61a 5.79+0.63b 4.504-0.88b 11.11+£0.89b
N1 7.14+0.94a 7.14+1.41b 3.13+£2.02b 14.65+0.53b
N2 7.58+1.44a 6.68+0.50b 2.02+0.57b 13.7140.65b
N3 6.5740.83a 6.8340.50b 3.46+1.16b 15.5140.20ab
CIN1 8.04+1.06a 10.13+1.83a 3.14+1.11b 17.94+2.11a
C2N2 5.15+0.31a 12.81+1.62a 10.68+3.47a 16.5442.97a
C3N3 5.714+0.51a 6.51+1.21b 2.6940.71b 14.82+£0.57b

TE = USSR~ 35 B A M DR R 5 AN TR)/NE T2 BE 37 AN [ b B ) 22 53 W 25 (P<<0.05) o R &Rl .

Note: Data were presented as mean=standard error, and different lowercase letters indicated significant differences betveen different treat-

ments(P<20.05). The same as below.

T2 2023EHMNPAREZRETREN N

Tab.2 Analysis of dry weight of various organs of soybean at filling stage in 2023 g
O] R BT A ET R T B ST
Treatment Root dry weight Stem dry weight Leaf dry weight Pod dry weight
CK 5.544+0.12 ¢ 4.39+0.20 b 3.8140.16 ab 11.2840.36 b
N1 6.614-0.08 ab 5.0940.30 ab 3.95+0.18 ab 12.2541.08 ab
N2 7.77+0.73 a 5.7440.62 ab 4.02£0.27 ab 12.4240.58 ab
N3 5.8040.09 be 4.14+0.19b 4.260.11 ab 11.844+1.82 ab
CIN1 6.734+0.41 ab 5.1540.16 ab 4.49+0.27 a 12.8441.09 ab
C2N2 6.4840.56 be 6.794+0.78 a 4.43+0.37a 14.494+1.41a
C3N3 5.7040.05 be 4.92+0.19 ab 4.45+0.10a 11.9740.58 ab
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