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Effects of Monosodium Glutamate Waste on Rape’s Yields and Soil Chemical Properties

LI Zhi—wei, GAO Zhi-ling, LIU Jian-ling, SU Xiao—hong, KANG Sheng-le

(College of Resource and Environmental Science, Agricultural University of Hebei, Baoding 071000, China )

Abstract: The effects of Monosodium Glutamate Waste(MGW ) on rape’s yields and soil chemical properties were studied using the pot experi—
ment in the growth chamber. The results showed that compared with urea application, applying MGW with the same N concentration signifi—
cantly increased the rape’s yields by 7.9%, 15.4% at N, and N, level respectively. Moreover, MGW application increased soil total N by 4.5%
~6.6%, 53.8%~281.7% of urease activities in soil, 5.03~15.55 mg-kg™ of available sulfur and decreased by 0.09~0.20 of the pH of soil sig—
nificantly, but had no markedly effects on the concentrations of organic matter, available P, Fe, Zn and phosphatase activity in soil. Compared
with combined application of urea and cow manure, the rape’s yields with MGW application increased 14.5%, 18.3% at Ny, N, level and de—
creased 28.7% at N; level significantly. And it significantly decreased by 14.2% ~23.0% of soil organic matter, 94.84~100.89 mg kg™ of
available phosphorus, 16.4~25.4% of acid phosphatase activities, 26.8%~29.9% of neutral phosphatase activities, 3.0%~14.4% of alkaline
phosphatase activities, and 0.06~0.08 of the pH of soil, but increased the available sulfur by 4.05%~9.43% significantly. Meanwhile, the soil
total N decreased by 8.0%, 14.6% at N, and N, level, but increased 2.7% at N, level significantly; and the urease activities in soil decreased
39.2% at N, level, but increased 21.4% and 56.0% at N, and N; level significantly.

Keywords; monosodium glutamate waste residue; nitrogen; rape; yield; soil chemistry properties
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Bk 4.7 mg-kg , HEUEE 2.3 mg kg,
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Table 1 The effect of the different treatments on the
biomass of the rape(g*pot™)

A-38/Treatments No N, N, N
CN 68.27ab(b) 76.28a(c) 66.81b(b) 0
WN 68.27b(b) 82.33a(b) 77.12a(b) 34.46¢c(a)
M; 113.87a(a) 96.31b(a) 94.34b(a) 26.77c(b)

B ARFVNG PR RIFRR2E RIS 5% BEKE 35S NTHIZ
SREW LB S RAAZ R B E I, TR

Note: Different lowercase letters mean significant at 5% level. Signifi—
cant difference in a row indicates out of parentheses and significant differ—

ence in a column indicates in parentheses. The same below.
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Table 2 The effect of the different treatments on total N of rape(%)

Ab P /Treatments Np N, N, N;
CN 2.55b(a) 3.34a(a)  3.23a(ab) —
WN 2.55d(a) 3.10c(b) 3.49b(a) 3.71a(a)
M 2.68b(a) 3.23a(ab) 2.99ab(b) 2.83ab(b)

23 ARAREMAEN BRI M
2.3.1 Xt+3E pH {HAFE M

AFREIE S HEX L3 pH E a3k 3 fr
No SHEAXTIREER, HiFHEFRAE B2 AE 4 pH FEI%
0.22~0.58 /> pH A7, il FH AR B vk S Ak 1) £ 8
pH E¥ B E LT SRR R RN, 3 NEKF
53 AR 0.12~0.20 pH B4, 22 TR 2 B E K,

R 3 FEALEX L pH K0T
Table 3 The effect of the different treatments on the pH of the soil

RbFE/Treatments No N, N, N;
CN 8.23a(a) 8.13b(a) 7.98¢c(a) 7.84d(a)
WN 823a(a)  8.01b(b)  7.89¢c(b)  7.64d(b)
M, 8.07a(b)  7.92b(c)  7.83¢(b)  7.56d(c)

B A YL X B AL B L g, B RS T
pH, 55 5A HUARALIEAE b, 765 FI A HLIE A9 380
Fepi R 2 5 13 pH (HIRIMH B E IR E
2.3.2 XA YL AR AR 0

AR EEHEX T AR S ZM R
4 Fim. HERARIEARERLE, HIEFIRTE
EAL, AR EA (N, NS EEE, SHERE
PRE A, HIEA ML I3 N 7.8%F1 6.3% , B4R
ZREARBEEKE HEX—FRFRHK A

IR LR B E IR LA S &

T P RAS I A R S5 R AR FE VLB B A A #E L 3%
Bt R RS R A RE AN B ) H A VLR B E R TSR E
FRE 5 HUIER AL EE , 4 RS FAK T4 BT
24.0%.23.0% .14.2%F01 15.5%, 2535k 5E 85
FKFo

R4 AELE L EFIRHOEIE(g kg
Table 4 The effect of the different treatments on

organic matter in soil (g+kg™)

AbHR/Treatments Ng N, N, N;
CN 19.52a(b) 19.54a(b) 19.53a(b) 19.67a(b)
WN 19.52a(b) 19.56a(b) 21.06a(b) 20.90a(b)
M, 25.69a(a) 25.42a(a) 24.54a(a) 24.74a(a)

AFRERAAHEN L EERTENFWNER S
Fimmo i 3 MACERIFRER RS B RS REE I
THARGE, SAMEXN B, HH N-N; KF
HIR R HIEE R B 11.5% .21.9%F1 37.4%; i
FUAE B2 LA PR 3 MEUKF LA BAHER
YT HRAH H Ay BB TN 18.9% .29.9% 1 43.6% , FHor N,
ARPEEENT B Ab TR N, MIFME R E T, Mo
JBE AR PR 5 3 TR R AL PR LR, 4 2R 4r I
6.6%6.6%F1 4.5%
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Behn, FEMEAAYUERERM ERIRR, HESAS
HIEE,

25 AELERLESLARSHFI(g kg
Table 5 The effect of the different treatments on
total N in soil(g-kg™)

AL/ Treatments Ny N, N, Ns
CN 0.939d(b) 1.046¢(b) 1.144b(b) 1.289a(a)
WN 0.939b(b) 1.116ab(b) 1.219ab(ab) 1.348a(a)
M, 1.229a(a) 1.306aa) 1.326a(a) 1.312a(a)
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Table 6 The effect of the different treatments on the urease
activities in soil(NH;-N,mg-100g ™)

Kb/ Treatments Np N, N, N;
CN 165.37a(b) 164.82a(b) 155.16a(c) 69.20b(c)
WN 165.37¢(b) 160.60c(b) 238.64b(a) 264.16a(a)
M; 340.20a(a) 223.53b(a) 196.60c(b) 169.36d(b)

ANFIEVENT SRR AR 7 B
EXFIRARE iR R A&, IR B IR B Rl A it A
O 2R WK, N~N5 PR3 FIREAR 7.6%.11.7%
M 25.7% , 22 TR B 8 2 K 5 it FHRAG B AR, N~
N3 7K, BR T B TR M 14 43 A PR IR 7.6% .9.1% il
21.8%, F BB BEKTE . MHEZEAFET,HEH N~
No 7K - PR AORS 2 s ML 45 i P i 2R b BV TR A e R T
EHWZRALE ;N KET i SR B AR Ak 382 A4
FRME B IR I PR At P R 32 AL 3 s 3538 hn , 3 FT R
R Na KB R AR FREE A K B R AR KA
P

Jita FH A HUAE 56 BRAL 3R L , R B R BT 4 B

£ 7 FELEX DIEESERR R0, mg-g™)
Table 7 The effect of the different treatments on the activities of
phosphatase in soil(hydroxybenzene ,mg-g™)
bzl
H Treatments

PRV RIS CN
Acid phosphatase WN

No N, N, N;

1.36a(b) 1.25b(b) 1.20c(b) 1.01d(c)
1.36a(b) 1.25b(b) 1.23b(b) 1.06¢c(b)
M, 1.79a(a) 1.59b(a) 1.48c(a) 1.42c(a)

3o CN  043a(b) 040a(b) 0.39a(b) 0.31b(c)
Neutral WN  043a(b) 0.39b(b) 0.38b(b) 0.39b(b)
phosphatase

M, 0.60a(a) 0.53b(a) 0.55b(a) 0.54b(a)
TR R EE CN 3.21b(b) 3.13bc(a) 3.06c(a) 3.51a(a)
Alk.—phosphatase ' 391a(h) 291b(b) 2.86b(a) 2.62¢(b)
M, 3.38a(a) 3.25a(a) 2.95a(a) 3.07a(ab)

RN AT HLAC AN PR R AR AL FHAL Bt 45 B IR R AL B
AR BRI B BRS04 R AL HRK 43538
11 32.0%.26.8% .23.1%F1 40.9%, 5 ¥t HLIE AL
ATEE , 7E 1 TIA HUIR B9 R _ it AR & , T IEmR v w
PR 1 BRI, X — S5 R 5 Bt PR R N B A
SRR RRALFE—E

398 o M B R A T AR B R B M AR L
PG RUEBRREE P — 3, LR LR E R B R
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E1Z0 g B A o= ) = <0 )N PSR TTHE i
HRZ WA IS BRI S S T SAEN
IS v A A AR L, 33X ] S Tt R RS A i A
13 pH (EIEMKE £, WS T BB AR IS 1
2.3.4 Xt HIERHS - E BRI

AR IEST LB R A2 8 iR, 5%F
WA, E R E &S, BT CN, 7KF4b, CN, Fil CN,
BN 33 Rl & B T X AN 45 B
CN, 4bl, 27K 8| T B FKF, EZHFEREE CN, K
SRR T B R R R TR R
BEE CN, Al ON; AbH 3 A Y et iR/ N A IR
Ay VEYIXT L IEBE R MR

H5ERENRELE, MRS REELs, +
98 OB A BRI 0.22~2.84 mg kg s 5 HLAFIAL
HE B A 2 EL % , RSO 43 1 AL 94.84~100.89 mg -
kg™, 22 FIRE B EWR B EKE

T A ALAE -5 X FRAL B Heds, S 5 38 0 T 33858
SO , 6 LAE R PR 3R T bt b B At PR R Ab B, 3
TR BN

R 8 FELEMN IR AB IR (mg-kg™)
Table 8 The effect of the different treatments on the rapidly
available phosphorus in soil(mg-kg™)

AbFR/Treatments No N N, N;
CN 35.99b(b) 35.30b(b) 38.27b(b) 42.27a(b)
WN 35.99b(b) 37.59b(b) 38.50b(b) 45.12a(b)
M, 156.17a(a) 138.48bc(a) 133.34c(a) 140.76b(a)

AL BEXS B BRI M 3R 9 B . 5%
FEURH b, A B 2 Ak $ER o 5t 2 A O 184 i 3388 2
To 2Bk il PR B A i A PR P o R R 3
AR S BB, Hrh, WN~WN; 5%}
AE AT BB T 55.3%.111.4%F0 173.8%, tH[FER &
T, it P ARG P2 e B Ak 3R B it PR 2R AL HELR) 3R K
i S 2 3G N ~N; 3 DA AL PR KR 4 B T
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Table 9 The effect of the different treatments on the available
sulfur in soil(mg-kg™)

S P/ Treatments Ny N, N, N;
CN 8.37a(a) 7.97a(b)  7.60a(b)  7.37a(b)
WN 8.37d(a) 13.00c(a) 17.70b(a) 22.92a(a)
M, 9.40a(a) 8.95a(b) 8.26a(b) 8.80a(b)

AR S B A BB A SR T
M (K 10), FAVUE R ERIN T + a0, T
AR S B BT IR S B AL A B,
HIFHF A RERA YL SRS, 3 TR A RS
PR, IR R A 1 TRt — 2285

£ 10 AEAEBx T EEXE . SARNIE(ng-kg™)
Table 10 The effect of the different treatments on the available Zn

and Fe in soil(mg-kg™)
Qb

35 H /Mtems No N, N, N;
Treatments
B CN 1.53a(b) 1.76a(b) 1.76a(b) 1.74a(b)

Available Zn WN  1.53a(b) 1.63a(b) 1.54a(b) 1.65a(b)

M,  261b(a) 2.90ab(a) 3.02a(a) 2.79ab(a)

P CN  1021b(a) 10.06b(a) 9.77b(a) 11.15a(a)
AvailableFe  yN 10214(a) 9.81ab(a) 9.48ab(a) 9.40b(b)
M,  801b(b) 849%(b) 8.57a(b) 8.50a(c)
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