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Abstract: A diffusion experiment was conducted to determine the changes of nitrate and ammonium concentration at dif-
ferent distance around the placement of fertilization in soil, and a pot trial was carried out to validate the effects of differ-
ent means of fertilizer application on the nitrate content and yield of rape on a calcareous soil. Two kinds of fertilizers,
the Acidic ball-like Rhizosphere Fertilizer (pH1.0—2.0) and normal concentrated fertilizer, were used. The results in-
dicated that the sphere of influence on the concentration of nitrate and ammonium in soil were mainly within 4 cm apart
from fertilization point; however, the difference of influence sphere of these two fertilizers was significant within 2 cm.
The diffusion of ammonium and nitrification of the acidic fertilizer were slower than that of concentrate fertilizer. Therein,
within 1 cm from fertilization point, the increment of the soil ammonium of the concentrated fertilizer measured up to the
maximum after a week of application, but for the acidic fertilizer, the maximum was reached after two weeks, meanwhile,
the difference of increment of these two fertilizers was significant. Within 2 c¢m from fertilization point, for both fertiliz-
ers, the maximum of ammonium was reached one week later than that at 1 cm, and the increment of ammonium of the
concentrated fertilizer was lower than that of the acidic fertilizer. But the increment of nitrate of concentrated fertilizer was
lower than that of acidic fertilizer. The results of pot experiment indicated that the application of acidic rhizosphere fertil-
izer increased ammonium concentration remarkably, but decreased nitrate concentration. Comparing with the concentrated
fertilization, the application of acidic rhizoshpere increased ammonium concentration by 13% and decreased nitrate con-
centration by 71%—89% , respectively. As the result, the application of acidic rhizoshpere fertilizer decreased the

amount of nitrate accumulated in the rape by 28% and increased the output of rape by 39% .
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Table 1 The effect of acidic fertilizer on the pH of soil

B AEHBE B (em)
DAF 4k Distance from fertilizer
(d) Treatment 1 5 4 6
1 CKO 7.7 a 7.7 a 7.7 a 7.7 a
CK 7.5ab 7.6ab 7.8a 7.7 a
Tr 7.1¢ 7.4b 7.7 a 7.8a
3 CKO 7.7 a 7.7 a 7.7 a 7.7a
CK 7.5b 7.7a 7.6ab 7.8a
Tr 7.0 ¢ 7.2¢ 7.6ab 7.8a
7 CKO 7.6 a 7.6 a 7.6a 7.6 a
CK 7.5ab 7.4b 7.7 a 7.7 a
Tr 7.0 ¢ 7.1¢ 7.7 a 7.7 a
14 CKO 7.6a 7.6a 7.6a 7.6a
CK 7.3b 7.3b 7.5ab 7.7a
Tr 6.9 c 6.8 ¢ 7.4b 7.6a
21 CKO 7.6a 7.6a 7.6a 7.6a
CK 7.1¢ 7.2 ¢ 7.5a 7.6a
Tr 6.8d 6.8d 7.4b 7.5a
28 CKO 7.6a 7.6a 7.6a 7.6a
CK 7.1¢ 7.3b 7.5a 7.6a
Tr 6.7d 6.8d 7.3b 7.4b

IE: DAF,MMBE R¥: ARIFBRRERE 5% BEKE, FH.
Note: DAF, Days after fertilization; Different letters mean significant at

5% level, same as follows.
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% L,TEBEFER} 8.10.12 cm 4+ 3 pH HAEB N AR
BB TR KA. X BB AL P B X - 8% pH
HEMMRAEER 6 cm, XL, L TF{UTRER
6 ecm INKER.
2.2 EMRERIEXT AR A E L NHY #ERAKA
WEREZHF T, BE&AEERHE (12 cm
P A FBEE A + 5% NHy & 83 %% 8% 8 (CKo)
13 NH; SEFBINBENESAELETY
HE%ATN RO TRE , RN NH HE. &
FERHRE Bl 3 NH, MEAERKE)S 28 d AL
(F2)FEH,BRTEP NHS ¥ E RN L mEE
ALY BRIBEE 6 cm &b, B EAE B EERH
PEES FE R 2em N, MEMEJS 3 d, Tr 8 NHS &
TE1 cm A% CK K 56% , 27 B ; M7 2 cm &N
B a44% BERABE, 7d/5,CKF TrE 1 cm &
BINHY WEHREIJISHNRET 69% .248% , %%
B AR B IE B + 38 NHY S BB, 14 d Y,
CK7E 1 cm#4b NH; WELL 7 d AR T 21%, 10 Tr
HEMT 67% , BEMHE T CK; 21.28 d Bf , FEREAE
¥ 1 cm 1 2 cm &b, BERT E] A9 FESE NHy 3% B R,
B Tr & F CKo
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1% I B9 K W ( mg/kg)
Table 2 Effect of acidic fertilizer on the NH; content of soil
B AR EE B (om)
DAF 4b# Distance from fertilizer
(d) Treat. 1 5 4 6
1 CK 50.23 a 51.95a 1.67b 1.37b
Tr 46.71 a 39.09 a 1.57b -2.12b
3 CK 282.25a 71.04 ¢ 10.49 d 0.47 e
Tr 124.18b 102.05b 9.95d 0.25¢
7 CK 476.53a 329.28b 93.92¢ 0.97d
Tr 432.59a 254.85b 15.60d -4.10d
14 CK 375.92b 380.77b 573¢ -11.08d
Tr 721.96a 327.91b 10.19¢ -11.844d
21 CK 159.26 ¢ 200.88 b 15.49d -9.89e
Tr 340.07a 167.70c 10.58d -8.96¢
28 CK 52.70b 53.08 b 3.32c -9.92d
Tr 204.62a 248.51a 4.20 c -7.70d
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B B BB b AR RUZE L3 P 7 B S R T X 1
MFEE RN 18 NOo;y B, SIREAELE
NO; MEAMASS 28 d NHEAFR (KR I)EFH,
RUEHE 1 d B A B L4 Noy HEAMRME,HAE 1
emi CKBEE T Tr; 345, S0FHERAE L3
FNO; WERE,EWHEEY K, F£2cm I T &
EFMBRT CK; TrE7d B F 4 em 4t NO; HEHBEZE
KF CK,HEfE6 cm L LR ; HE21.28d8f,Tr
TE 2 em AR NOy BT CK,
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Table 3 The effect of acidic fertilizer on
the NO; content of soil

B HE R 25 (em)
DAF 4t Distance from fertilizer
(d) Treat. 1 5 4 6
1 CK 39.40a -1.76c¢ -90lc -10.55¢
Tr 1.88 b 0.54b -5.22c¢ -12.14c¢
3 CK 18.36a 12.25 ab 9.52b -1.544d
Tre 3.34 ¢ 0.67 ¢ 1.04 be -1.52d
7 CK 82.22a 80.12 a 84.86 a 45.72 b
Tr 8.37d 20.16 ¢ 17.96 ¢ -9.86 ¢
14 CK 102.50 a 43.32b -24.58c¢ -33.46¢c
Tr 54.92b 58.47b -21.49c¢ -T4.64c¢c
21 CK 180.03 a 166.07 a 82.60b -33.43d
Tr 79.48b 161.93 a 20.59¢c -42.54d
28 CK 164.26ab 195.81a 99.32¢ -43.85e
Tr 137.76 b 158.08 b 18.01d -6.21e
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Table 4 The effect of acidic fertilizer on yield
and NO; content of rape

e gi Yield (g/ ;):o; NO;
Treatment Fresh wt. Dry wt. (mg/kg, FW)
CKO 36.78 ¢ 5.58b 352.17 ¢
CK 67.41 b 7.58 a 903.56 a
Tr 93.94 a 8.16 a 653.56 b

2.5 BMMREEXTHE NH 5 No; &RHI®Mm

REEREY, BIRE, EEX + % NH & &
Wi, £5FH,CK LB KB XA+ A L5
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FRAE(To) MM X 13 NH, S BEEES T LIEM
A BB AL 38 (CKO) , bt CKO H4&M MY 41.32% , %
RKSHHBEKE, B CKEEXMHELL, ZRA
BE, CKO b HE +EH K NO;y B HA 1.59
mg/ kg, 2@ AL IE (CK) &b 3 + & 5 6 fE X+ NOy
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TV R AR B IR (Tr) 4 B + 44 5 i I X o NO; & B4
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Table 5 Effect of acidic fertilizer on the NO;
and NH; content of soil

NH, NO;y
biag
ik i AE X & J JE X
Treatment
Solum Fentilizing zone Solum  Fertilizing zone
CKO 7.14b — 1.59 ¢ —
CK 8.34 ab 8.94 ab 10.86 a 6.36 b
Tr 7.15b 10.09 a 1.15¢ 1.75 ¢
3 il

i pHER MM ERAMERZ -, —
MR, BSR4k 40 ¥ 1S B 7E pH6.6 8.0 HERH
GEMNEK EREFREFARWHAHERDSIA
AEN, AR RO mAERRE, MERKE L
MR R R MR R EAERAM,
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