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Effect of anaerobic fermentation residues on nitrate accumulation in leaf vegetables. SHI Ya-Juan(Research Center for
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of Ecological and Environmental Sciences, China Agricultural University, Beijing 100094) , CJEA ,2002,10(4) :58 ~61
Abstract The experiments in pot culture and field are conducted to study the factors of anaerobic fermentation residues
(AFR) on nitrate accumulation in leaf vegetables. The exploration of strategy in nitrate accumulation aims at supporting
the improvement of energy-environment engineering and the production of safe food. The results show that compared to
chemical fertilizer, AFR can decrease the nitrate accumulation in rape and spinach; nitrate content in plant tissue is in-
creased with the increase of percentage of chemical nitrogen in the mixture of chemical fertilizer and AFR. Comparing
spraying dressing digested slurry with irrigation, spraying method can reduce the nitrate content of rape, however, a re-
verse result is found in spinach. The nitrate accumulation in rape affected by AFR has more apparent effect in high fertility
soil than that in low one, and the regulation effect is more effectively in high fertility soil. To regulate the nitrate accumu-
lation in plant has more apparent effect on rape under greenhouse cultivation and more apparent effect on spinach under
open-air cultivation.
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Tab.1 The chemical properties of the bio-fertilizer

RE Xt AHHlf/g kg™ £ Nglkeg! £ Plg-kg™' £ Klgkg'! BEHH/mg-kg ' BEEB/mg-kg™! HHKHF/mg ke
Bio-fertilizer Organic Matter Total N Total P Total K Available N Available P Available K

A 332 14.17 8.24 12.80 2.00 549.20 883.64

A - 0.809 0.0319 2.97 - - -

ok = Ca Co Cu Mg Mn Zn Fe Mo Na Cr S

Bio-fertilizer

A /mg-kg™' 9705.20 4.055 105.900 4744.10 218.00 257.40 5967.300 10.068 376.70 14.50 2062.90

B /mg-L™! 209.20 0.042 0.275 103.90 0.839 0.854 4.736  0.026 130.90 0.021 16.25
48 BB 4L B B4 T 3R £2 fRTWEAMR
(&% % N B X Tab.2 Chemical properties of the tested soil
300kg/hm® ). B &+ M HHF/gkg' £ Negke! BEHEM/mgke'! FHBH/mg-kg ! EHE/mgkg ' BAHKF

N Soil Organic matter Total N Available N Available P Available K Fertility

Hﬂﬁbﬂm{m%?ﬂﬁ level
¥ (L N H Bl RALHI 18.50 1.10 136.00 38.8 205.50 %
30%)’[47@?&%:?& RATHI 6.94 0.74 69.28 16.2 38.90 L=
E%Eﬁgm]&‘ﬁﬁ EHEL+H]T 18.20 1.49 80.51 193.5 80.35 %
i, Bt 5T 57 17 8 W Fat+ml 17.49 1.55 83.47 145.7 67.80 %
BAR R ME . D

R | 17.35 1.25 73.51 121.5 98.05 %

WERE 2 s B R
« L IR KA B AR (o B A2 Bers - MBS, 1978) A HLR & | > 20g/kg, JE N B R N B % A bl
MHRHEBMERTE magi15-20g/kg B LS AIEAR 10~ 15g/kg H 9% HHLAS R < 10g/kg HEE.

MEM, SRABBEAEKRKIERAF T E HXLBEHRRKIHIMERLED, xié#ﬁﬂﬂ&tﬂe 1.1
(3 N 24 3% 300kg/hm’ .640kg/hm’) .3 4L AE AL 32 i 3 it FI & (FLAE N &5 25% ), X bo Ak BE X B8 40 FR B 52
SAHBIEERR L SE A FTOMEHEREFNENEN, MREAEBAFERMESEMXT2BEEGE N &4
300kg/hm® ) FITBALAE (FLHE N G2 30 % ) Ab 38 A4 v 32 A0 3 S0 47 30 3% , 3 LU AL RE XS R AL 38, SR R A EE A
FAREFRXTEENEEAMEHERESENE R LRI LE] ORI, FA LRI A TEMN
WMEMAE, PATHT A TEMERNME, A BN A TR mEMESENAE, T ES5ERAXE
PR FE BRI ENE BENBRNMECER S RASE FREHEENE HHRERLESEX
P4 A e vk I i , BT SR AR I HL AT R 30 43, INAR B8 95% ~105% o

2 HREHWH
2.1 BREEABNBXHHRESENEN
R 3 FEAERRCEEAR R NO;-N &K Km AR EME N B T REfLAE
Tab.3 Nitrate content in rape with the different application NEBK 0% (2B E)E

ratio of ADR and chemical fertilizer 25% . S0% . 75% ¥ in F
I 2EET 2BEI £BEN BAEI B4EID BAED 4LECK 100 % (FLAE X3 B , i 3§ B AH
Treatments .Pfiofer .Pfiofer .B.iofer B.ioche' B.ioche- B.ioche- Chelﬁical B th @ gE :}# ﬁ N 3:{_ # gn

tilizer 1 tilizer 11 tilizer [ mical 1 mical 11 mical T fertilizer
(R#%&3), 54EAELL, A
_ -1 .
NO;-N/ mg-kg 1090.60 1054.00 1524.70 1089.40 1458.90 1534.90 1570.30 YB Hﬂﬁmﬂﬂﬁwﬂﬂmmﬂm

B X B T/ % - ~32.88 - -30.62 -7.09 -2.25 - S EMEPREE,
*RAKHSY TR, TH. A2 ELEE N BH

200kg/hm’® ¥ Z 300kg/hm’ Bf #H3E NO,-N S B EANA , i N B4 L F 600kg/hm’ B 3K NO,-N &
SR (%3, RIEREABETAREHNEREERRPRORR, BB HAS S INHMR R ERR
PRE
2.2 REBHEERESAXNFERHBRESERNEM

BHEPFE NP KETERERS, M NO0.3~0.8g/kg,P 0.2~0.3g/kg, K0.5~1.0g/kg,3f& 20
SHERXRE - EHETE EAYFRS(LED, BT RN RERS MK, 5 EREWHAR, & EHAEE
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Tab.4 Impact of irrigation and spraying digested slurry ., ARIBHRER TR HEEMERE

on nitrate of vegetables HEHRRER(AEHEY , BEe

#ox %t B BT NO;-Njmg-kg™' O ETMEEMME % 73 AL b I8 o - T R B LU R G R IR A R

Vegetables Treatments Dressing methods Compared with

irrigation Ef; 23.41% ,Ekﬂemﬁﬂﬂnfﬁlﬁm

WX L2EE i 612.5 He P T R R BR R 20.31 % , i 218

Mt I W 469.1 -23.41 AE VB At BB ¥ 3% ot 1 85 i 2 L BE M VR

HiLE L. 729.7 VORI 7 AR 0 & B T O 3K ot 1 M

o T A 581.5 20 M B R R RN 12,43 %,

Bo® o RkR W R 6991 Fe ) 9 3 T % M L B PR
o T W 785.9 +12.43

MEKERENE

2.3 AELRENSBEHEAEHRMHKLESEOTIG

T AR KR E £5 TRIWENHSBEIEERREERNO,-NSRHEMR
T3 N.P.K.EHLRH.

A FXHE.pHES

Tab.5 Impact of soil fertility and ADR on NO,-N contents of rape

Rt 3] i =B 1LHE CK BRI £RET BLE

ﬁﬁﬁ y X;j' ’”5 % }m % ﬁ i Soil fertility Treatments Chemical Biofertlizer I Bio-fertilizer II Bio-chem
. fertilizer fertilizer

ﬁﬁ E{’E Fﬁo mﬁ% 1% % NO;-N/mg-kg ™! 1071.80 934.70 1308.30 1026.10
W EYMRERRS £ b B/ % - -12.79 - ~4.26
g N ?ﬁﬂ:ﬂﬁ%%% + % NO;-N/mg+ kg ™! 1467.20 1246.10 1453.30 1305.40
box B % - ~-15.07 - ~11.03

RS R A EEBHEE/ % 36.89 33.32 11.08 27.22

F-EBX, THIEAR
WL RFCRERR T LB K EREAERRE, 2HEIN I BEEEAHRENSTERRIEBIE]
<JBARE<ALREXTHR(REFS)2HBALEE N BN 2BEMBAELEY T ERHIMRENHEBREHER,
B 25%CHE N B EEFHImEEAHREREANEIBET2BE; B2EE ] BhHE54HENRZ
B A2 R EAE T LR FRE 5 + 3%, B MEAEARE N L BEHMEMRE R BNERENE,
B3RS TTHBE BAEMIE CK MMM EMMRI T RIBK LB LA - EHIE 11.08% ~36.89% ,1H
AL RN LB KSR N L BHEENES R RHERE 2 HEN T RLBIELEER N 2 /K#Ehn
MHEMERETEABM LA BAFALIBAFEEZER. B N ERNMEMREITERM N BEfFERK, &
33.32% M 11.08%

2.4 BHMSXKH/NAXFRER

%6 BRUSAMAHAREHRRERLL RHLN 32 5 90, K M

Tab.6 Impact of cultivation environment on NO;-N contents of vegetables BB EES

#* ¥ a = & Open-air KB Greenhouse KR % E’%Eﬁ&ﬁo BEH

Vegetables ~ Treatments NO;-N/mg+kg™' HXB/%  NO;-N/mg-kg ! HXR/ % Compared with E 5 =

SImeT Compared e Compared open-air Iﬁ j(ﬁﬁ EF ;E A # l-a]

with CK with CK FAHE e F AP A AR

WX £ 1E CK 1088.8 - 1184.7 - +8.81 X N EASE & 2
2 8B 812.6 ~25.37 612.5 -48.30 ~24.62

B e 914.8 -15.98 729.7 -38.41 -20.23 ﬁyﬁ%%(ﬁl“% 6)

i 3 ft BB CK 731.0 - 993.0 - +35.84 EH MHEBENR
RS 428.3 —41.41 655.6 -32.97 +53.08

I 525.0 -28.18 699.1 -29.60 +33.16 Tkﬁﬂﬁﬁﬂﬁ*ﬁ)f

FEmE.ser

HEAMEMBEXWERESTE AR ERE, 2BELENHRESESFIKTE N BENBELEL
B OS54AEMBALAHS B r2BE BAEAEYR A O EEMmEHRRLHE, W B ELBELR
AEBAOHERLHROKREET ., R 6 M, 5B L A2 BAE BALEL AR & 857
Mefk 24.62% F1 20.23% , AL AE X BRI F+75 8.81% , FBI KM it B AE R M E MBI B R F,
5XMHEE P 2BRE BAELEBEOERMRE S B MM 33.16% ~ 53.08% , 1 4 JE XT B B 1K
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