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Effects of the co—application of Chinese milk vetch and chemical fertilizer on the leaching and loss of dissolved
organic carbon and nitrogen in different paddy soils

YANG Jing', GUO Wenqi’, YANG Wenhao®, ZHOU Biqing’, XING Shihe™

(1. Lishui University, Lishui 323000, China; 2. Fujian Provincial Longyan Environment Monitoring Central Station, Longyan 361000,
China; 3. College of Resources and Environment, Fujian Agriculture and Forestry University, Fuzhou 350002, China)

Abstract: In this study, we sought to investigate the effects of the application of Chinese milk vetch on the concentrations of dissolved
organic carbon(DOC) and dissolved organic nitrogen (DON) in paddy soil, and to elucidate the leaching characteristics of DOC and DON.
We used three typical soils (yellow, yellow podzolic, and gray paddy soils) used to cultivate rice in a subtropical region to investigate the

effects of single chemical fertilizer application (CK) and combined Chinese milk vetch and chemical fertilizer (cmv) treatment on the
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migration characteristics and leaching of DOC and DON in different paddy soils through field experiments. The results revealed differences

among the three assessed paddy soil types with respect to the leaching characteristics of DOC and DON. The loss of DOC through leaching
was found to be highest in gray paddy soil, with leaching loss under the CK treatment being 24.09% and 72.15% higher than that from the
yellow podzolic and yellow paddy soils, respectively, whereas cmv treatment significantly increased by 16.53% and 40.55%, respectively.
The largest loss of DON via leaching was detected in the yellow paddy soil, in which loss under the CK treatment was 18.93% and 37.01%
higher than that from yellow podzolic and gray paddy soils, respectively. However, we detected no significant differences in the leaching
loss of DON among the three different paddy soil types treated with cmv. Compared with the CK treatment, we detected reductions of
24.67%, 14.88%, and 13.54% in the leaching loss of DON in the cmv—treated yellow, yellow podzolic, and gray paddy soils, respectively,
and we found no significant differences between the two fertilization treatments in the plaster field. We also established that the leaching of
DOC and DON through the soil layers of the assessed paddy fields was characterized by a delayed progression, and that the rate of DON
leaching was greater than that of DOC. Grey correlation analysis revealed that organic matter was the most important factor associated with
DOC leaching loss in paddy soils, whereas soil porosity was the most important factor determining the loss of DON through leaching. On the
basis of our findings in this study, we established that the leaching of DON from different types of paddy soil occurs earlier than that of
DOC, and that the leaching loss of DON was higher in yellow paddy soil fields, whereas the loss of DOC was higher in gray paddy soil
fields. Co—application of Chinese milk vetch was found to reduce the leaching loss of DON in paddy fields, whereas the loss of DOC through

leaching in low—fertility paddy soil increases under conditions of equivalent amounts of nitrogen, phosphorus, and potassium.

Keywords: Chinese milk vetch; paddy soil; dissolved organic carbon; dissolved organic nitrogen; leaching characteristic
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Table 2 Experimental treatments and fertilization rates

ety bl I Bk Fpe WA Application rate(kg+hm™)

Soil type Treatment Fertilizer type N P,05 K,0
# e H CK e 225.02  108.00  180.00
cmy e 132.20 90.27 82.59

HRE 92.82 17.73 97.41
IREEH CK e 225.02 108.00 180.00
cmy ki 132.20 90.27 82.59

BER 92.82 17.73 97.41
VRUA] CK e 225.02 108.00  180.00
cmy [ 132.20 90.27 82.59

HRW 92.82 17.73 97.41

1.3 HmRE

AR 55 2 B T s ] T )8 Ao R SR R AR B
SRAFI A0 56 2 9 MR /5 5.10.,17.,24.38.,59.80.
101 d F1 122 d, A 108 0 ) 2 b 47 9 YORPERAE
TEAS KAL) H 2 d 1) FH HL S KRR R AR b g 4
FPB WS T 2 SR IBCRS FH W 7K 2 (0 em ) ZK A At A
IR (0~20,20~40 ,40~60 em) + HEB UG FE it
BEANR ORI RO % B R I 528 % . O TR IE
K] i R - B0 A BN X R K 2 S , FE iU 9 )
PN A7 1 252 4 K i G 3 50 mm) B 453056 /) [X 8 7K
JZ1 MK 5 em.

14 WEmBESA*

SR B KBS VR i 57 B 0.45 wm R R 8, )
FHC B A G A I 45 09 S A HLAK 73 B X (Shimadzu,,
H 7S, TOC-L CPH ) 7 /KA P 9 DOC FIE P S
(Total dissolved nitrogen, TDN) 7% & , f& Bl i% &2 i s i
B 43 B AL (Systea, = KA, Flowsys ) il 52 7K FE H ) 7
fi# 'k JCHL 2 (Dissolved inorganic nitrogen, DIN, £, 7%

®1 REXHELEERBHMER

Table 1 Basic physicochemical properties of topsoil in the test area

kg | BREE BT AL LR S MR O
Soil ¢ - TJ\t Clay Bulk density/ Total pH Organic matter/ Total nitrogen/ Available phosphorus/ Available potassium/
orthype exture content/% ( g* em™) porosity/% (g kg™ ) ( g kg™ ) (mg <kg™) ( mg- kg™ )
wmUEH  HEEAt 51.9820.59b  1.41£0.02a  49.12+2.51a 6.15£0.05a 11.85+0.44c  0.59+0.01c 6.59+0.63b 69.03+3.12b

REVEH  HEEZELE 51.17+1.73b  1.32+0.03b  49.30+1.00a 5.53+0.06b 17.65+0.42b  0.96+0.04h 10.43+0.36a 96.65+6.38a
e H #1 61.32+3.46a 1.0120.03¢  52.90+0.40a 5.60+0.05b 20.54+0.31a  1.04+0.05a 5.19+0.49b 31.07+0.92¢

AR NG FEEFRORON R 13T A P<0.05 /KF-28 57 8 35, 2 b B Bl o P-4 (e h R i

Note: Different lowercase letters indicate significant differences between soil types at the P<0.05 level, and data presented in the table are means+

standard error .
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A:yellow paddy field,B:yellow podzolic paddy soil, C: grey paddy soil; CK :single fertilizer treatment, cmv : Chinese milk vetch combined chemical fertilizer

treatment. The same below.
1 REIFEREAL IR K FE L iR R A YRR

Figure 1 Dynamic changes of dissolved organic carbon under different treatments in different paddy soils
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Figure 2 Dynamic changes of dissolved organic nitrogen under different treatments in different paddy soils
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Figure 3 Leaching loss of dissolved organic carbon and nitrogen under different treatments in different paddy soils
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