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Effects of Anaerobic Fermentation Residues on Nitrate Accumulation in Leaf Vegetables

SHI Ya-juan', MENG Fan-qiaoz, YANG Lin-shu® , LI Guo-xue?

(1.Research Center for Eco — Environmental Sciences, Chinese Academy of Sciences, Beijing 100085 China;

2.China Agricultural University , Beijing 100094 China)

Abstract: A set of orthogonal experiments was conducted to study effects of Anaerobic Fermentation Residues (AFR)
on nitrate accumulation in rape and spinach, respectively . In the sequence of significance, the factors which contribute
to the nitrate accumulation significantly in spinach were ammonium sulfate, digested sewage and sprayed digested
slurry , while in rape, the order was: ammonium sulfate, digested sewage and irrigated digested slurry . T he measure for
fertilization was optimized according to the principle of high yield and low nitrate. The results showed that applying
AFR on vegetables was a procedure of being able to utilize the agricultural waste, to avoid the pollution of anaerobic
fermentation, to reduce the production cost by saving the chemical fertilizer, facilitating the demands for high yield and
quality .
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Table 1 Design of fertilization in the present

orthogonal experiments

[EN iRz B TEHETH IR T R - T W58 it
1 15 000 0 0 K
2 15 000 15 000 225 TR
3 15 000 30 000 450 EERILRIIIRTIY
4 30 000 0 225 ERIL RN
5 30 000 15 000 450 Wk
6 30 000 30 000 0 EER AR
7 60 000 0 450 R AR
8 60 000 15 000 0 RERILRIYIINTIY
9 60 000 30 000 225 K
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Table 2 Composition of nutrient for the fertilizers and treated materials in the test

Rk AR 2R g 44 HA MR (LAPI) 8 (LIKI)
/% /% /% /% /% g * kg g * kg
H{aicS 33.2 1.417 0.824 1.28 0.20 549.2 883.64
B — 0.0809 0.003 19 0.297 — — —
F3 HiXEREFRTERR
Table 3 Composition of the elements for the fertilizers and treated materials in the test
AERE Ca Co Cu K Mg Zn Fe Mo Na Cr S P
Wit /mg kg ™' 9705.2 4.055 105.9 4150.4 4744.1 218.0 257.4 5967.3 10.068 376.7 14.5 2062.9 3208.1

Al /mg - L' 209.2  0.042 0.275 678.6 103.9

0.839 0.854 4.736 0.026 130.9 0.021 16.25 22.45
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Table 4 Physical and chemical properties of the soil studied

AL/ % 2R/ % B /mg - kg ™!

L’Eﬁ&ﬁ?@ul’”‘/mg . kg’I

HAE IKIT /mg - kg ™! AE F 7K *

1.85 0.110 136.0

38.8 205.5 %

x B T KO3 AR (BB 0T, 1978) A HLR & & > 2.0 IR, 1.5—2.0 B4, 1.0—1.5 A5, < 1.0 HLE,
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Table 5 Comparison of nitrate contents in the soils treated with fertilizers and the control

b3 fi2 IS
AR CK, #CK, TR #CK, BCK,
/mg * kg ~'FW /% /% /mg * kg "'FW /% /%
JCHECK, 746.1 — — 428.7 — —
fEIECK , 1068.1 +43.2 — 952.8 +122.3 —
1 764.0 +2.4 -28.5 423.5 -1.1 -55.5
2 800.3 +7.2 -25.1 892.9 +108.5 -6.2
3 881.7 +18.2 -17.5 874.2 +104.2 -8.9
4 981.8 +31.6 -8.1 805.3 +88.1 -15.4
5 863.6 +15.7 -19.1 855.6 +99.8 -10.2
6 932.4 +25.0 -12.7 806.0 +88.2 -4.9
7 897.2 +20.2 -16.0 995.6 +132.5 +4.5
8 873.9 +17.1 -18.2 837.1 +95.5 -12.1
9 851.7 +14.2 -20.3 1047.7 +144.6 +10.0
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0.487) , fERIA R, HAE R R B IEE, 0%
ZR R LRI SRR, RECH T, FRFZA
o LRASERER & RFEL; BB/ IR RIZ R
PO BT I7EN AS Y OIAL o7 A NS 1 AN S RO S D E S 4
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FRIE K TRV, HIB @ E K TIE .
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Table 6 Statistic analysis of nitrate contents

in rape and spinach

Fy

Sk i i Fo os Foo
I T W8 it VA YR 1.36 6.54* 4.41 8.28
bEERiLy 14.87* 9.82% 3.55 6.01
HE R 11.48* 3.34
TR B 17.71°% 12.57*
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THRERRERVE IR R N, 3 6 I L, REWRIE SR IR R
B S5 PR R AR PR R/ MU BRUFR B4 | T T
FIMTHEIA TR =R A2 F O TR | R 7R ORI B
R # , F M R B R R BRI B, JLUCO T, 7
YA TR BN

VAE e M 00 A P 0 5 | A i IR R AR 3R Yy e 2
LR, PRI RRER PR N Yo% I8 OB R B 14
o B XA LR SR A5 E 1407 P S TR YO X Al R
HARAAR R FENR, R R EL R 2 R 47
Jitko

WF5R 2, K AE Bl ) 35 £k 70 BB A 1 AR PR PN 2R
FI R FIAZ 2 A, PR EN O3 — N Pt (b il LR
INHS — N; PR R Ji B RIS R 34 S il Hh ) T
#; Wil Mo, Mn FIH - JCZ Y REHE = i IR IA J5 i 11
TV ; T ASPRIE R BHEN O3 — N #E AREMIR N 1Y 11k
it R A B , HAOS )RR R FINOS - N B[R
KV KA B B, BIA Dit P LKA 3 Mo, Min il
i e R Y RERE IR IR SR & B P LB E AR
AEZMEFITCEMBMEITE (W 3), FITEH N,
P K BF-, V& A B4 Mo, Mn 16N B 2 Fhid
WIOCER, P TR SR RS, T St ik
NEAHLE , TH B REA AU LA R ER I TR 2R
2.3 B A RMKIE

SR 5 IR IR AR O IR B B s AR AR
AL Jr 5 o =R ILLE T 22 Wk 7.

XFFsE, k7 a0, s HEXFREA K
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RIBRAREE O kg + hm 2 BEHEVE R A R A FRIS A K <
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g 7 I HE 30 000 kg + hm =2, ¥ 30 000 kg + hm 2,
ATt A S RITE it 2 J9A o
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Table 7 Optimization of the fertilization in the rape field and in the spinach field

ah i MR Wik w0 B RNOT N ESUTEseN 07 - N
/g k' /mg kg 'FW /g - %' /mg - kg T'FW
1 1(15 000) 1(0) 1(0) 1K) 141.7 423.5 39.9 764.0
2 1(15000) 2(15 000) 2(225) 2(7RM) 133.7 892.9 55.5 800.3
3 1(15 000) 3(30000) 3(450) 3T 131.6 874.2 51.4 881.7
4 2(30000) 1(0) 2(225) 3K 130.6 805.3 56.2 981.8
5 2(30000) 2(15000) 3(450) 1K) 121.8 855.6 47.1 863.6
6 2(30000) 3(30 000) 1(0) 2({R W) 182.4 806.0 56.8 932.4
7 3(60 000) 1(0) 3(450) 2038 88.2 995.6 49.0 897.2
8 3(60 000) 2(15000) 1(0) 3(EIm) 151.8 837.1 39.7 873.9
9 3(60 000) 3(30000) 2(225) 1(37K) 129.0 1047.7 33.7 851.7
MK, 407.0(2190.6)  360.5(2224.4) 475.9(2066.6) 392.5(2324.8) 1080.8 (7539.8) 429.3 (8029.8)
K,  434.8(2464.9)  407.3(2583.6) 393.3(2745.9) 404.0(2694.5)
MEKs  369.0(2880.4)  443.0(2727.9) 341.6(2723.4) 414.0(2516.6)
WK, 146.8(2506.2)  145.1(2708.2) 136.4(2570.3) 120.7(2537.1)
WK, 160.1(2834.0) 142.3(2537.8) 145.4(2756.8) 161.3(2629.9)
WK, 122.4(2680.6)  141.9(2783.8) 147.5(2702.7) 147.3(2862.8)
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