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Nitrate Nitrogen Leaching and Residue of Humic Acid Fertilizer in Field Soil

LIU Fang-chun, XING Shang-jun, DUAN Chun-hua, DU Zhen-yu, MA Hai-lin, MA Bing-yao
(Institute of Soil and Fertilizer, Shandong Academy of Forestry, Ji'nan 250014, China)

Abstract:To elucidate the potential influence of humic acidfertilizer on groundwater and soil quality in clay soil (CS) and sandy soil
(SS), nitrate nitrogen leaching and residue of different fertilizers in field soil were studied using a self-made leaching field device.
Nitrate nitrogen concentration in leaching water of fertilizer treatments was 28. 1% -222. 2% higher than that of non-nitrogen treatment
in different times, but humic acid fertilizer could prevent nitrate nitrogen leaching both in CS and SS, especially in CS. Nitrate nitrogen
concentration of leaching water in CS was 41.2% -59. 1% less than that in SS and the inhibiting effect in CS was greater than that in
SS. Nitrate nitrogen could be accumulated in soil profile by fertilizer application. The residue of nitrate nitrogen retained in 0-40 cm
soil layer of humic acid fertilizer treatment was 59. 8% and 54.4% respectively, higher than that of urea and compound fertilizer
treatments. Nitrate nitrogen amount of humic acid, urea and compound fertilizer treatments in SS was significantly less than that in CS,
being 81.7% , 81. 1% and 47. 6% respectively. Compared with the conventional fertilizer, humic acid fertilizer treatment improved the
contents of organic matter, available nitrogen, phosphorus, and potassium of upper layer soil as well as cation exchange capacity.
Besides, total amount of water-soluble salts in humic acid fertilizer treatment was decreased by 24.8% and 22.5% in comparison to
urea and compound fertilizer treatments in CS, respectively. In summary, the application of humic acid fertilizer could improve
physical and chemical properties of upper layer soil and reduce the risk of potential pollution to groundwater.
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Fig.1 Experiment device on leaching water in soil
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Table 1~ Physico-chemical properties of soils used in the experiment
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Fig.2 NOj -N concentration in soil leaching water of different fertilizer treatments
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Fig.3 NOj -N distribution in soil profile of different fertilizer treatments

2.3 NTR] Ak B A M HR AR 5T B 5 R
AR B AL B 0 ~ 20 em 2 4 38 A4 3 Ak 1 R
N 2 o, al LLE 0L ] DAAE — 5 B B b ks
TSR BRAL PR JU R HA TR b BE, AN [R] 72 2 3
e 1R IR A LB A A 3R K CEC 1Y
i N A YLK F , UREA .COM J CK
Ab PEAT AL 7 R 0 A SR AS A AR A, T HA AR
BHEBE P —E B AR, AR 2 AN TR B
e 45k CK #2875 7 8. 1% #110.9% , 7] W, HA
22 SN A PR 8 g - A HL i B — 5 AR
ALK —Jr ] A e HA AR B R i BILT & 4 1
B, 53 —Jr A e 2 HA BOAATE S 1 R b it
AWy R T b T RS AR AL B R A
P T AT ALY & hE 0F 3 b R R,
9 HA ZERUIL R R B T AR KRB, AR Ak B
HA GR350 5 580 & i fe i, CS R rh 20 i HE IR 3R

b PRANAE A B AL P T 12.6% Fi 14. 1% ,SS +
b i 22. 8% 1 24. 7% X AL 16 W] HA 253400 k)
HH S 43 W R S 1 i 5 O A R, A3 DL S AL
W AFEAE. BLAk, E AR 3 it A Ach 3Ll it A &2 o 42—
o, HA R I A W R A B, H HA TR b 23
- g R B T W T A 2 S R AT, X
VLI HA JERHb BRAE — o F2 B L0l /D 1 4 36 i 1Y
[ 5, %S ) 1T A B PR AT 0 L R = AR
L X SR AT SR B0 2 RN R R M 1
i UREA Jz COM Ab 3 X + 48 CEC & SR A
WA, T RE O HA AR R Ab BE 430 Hb CK Ab BE RO
6.92% F1 10. 82% . 33X /& 5 B HA N} Ak 1 X 5 43
f [ F5 E 3 AT BT 434 9 19 J5L R 22—, Paola 2521 (0 BF
FEIN R ML 5 AE 4 9 1 19X 9% 4 B 5 BE 17, HA
GERUIE R I & A R A LT, X S AR 5T I
SRR Y. HA JEREE FH A R IE 165 (1 HA Sy i



7 4 X5 45 R R 2O kY NOy =N EH [ bk 375 B -+ 3 4% B8 1623

B RT3 1 , 3K Fl HA 43 05 3 IR 45 5 J F O e e i
HAL,CEC EH ", X FH T+ TR CEC
oA T —ERENRE. A TR CS R,
AR HA Ab IR SR SR 43 B & A BT B, {5 3L AT
PEEE o0 & i AT H A 3 S0 38, 43 00 Lt UREA |
COM K CK AbFHRFEAR T 24.8% | 22.5% 1 13. 4% .
AT HEE HA 22 20 N0 kAL T b 9 & 40 g A RS i

NH, G2 SRl s s TS &, S 8t
SR LR > BRAR , M AR SS 3 rh 4 A A FR A ER
oy ZERIFAN I, I R W] HA 2225 R 2R ] 1 b
Jot B - v AT RE 2 AT — Y R AR 1 2R 2 B AR .
P il HA 22 35 AR 38 B4 A T A — o 3
VEFT, H. AT BE XS 26 Bt £ 6 A7 — 2 ik RAE L HiX
A R Tt — A0 6 n LAE .

F2 I HERE AL IR X 1 5 TR 4L 1 BT N

Table 2 Effects of different fertilizer treatments on the physico-chemical properties of soils
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