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Effects of Monosodium Glutamate Wastewater Co-applied with Inorganic

Fertilizer on Soil Microbial C and N at Rhizosphere of Watermelon
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Abstract: A field experiment including five treatments, they were CK(neither urea nor chicken manure was
applied), Ny (100% of nitrogen was provided by urea) s M;, Ny, (10% and 90% of nitrogen was provided by
monosodium glutamate wastewater and urea, respectively) s My, N;, (30% and 70% of nitrogen was provided
by monosodium glutamate wastewater and urea, respectively), and M;, N5, (50% and 50% of nitrogen was
provided by monosodium glutamate wastewater and urea, respectively) was performed. The experiment was
to evaluate the effect of monosodium glutamate wastewater co-applied with inorganic fertilizer on soil micro-
bial biomass carbon(MBC) and microbial biomass nitrogen(MBN) contents in the rhizosphere soil of water-
melon. The results showed that using monosodium glutamate wastewater can accelerate soil biological
processes, and was of great advantage to the transformation of organic matter and provision of nutrition to
meet the needs of watermelon’s regular growth. The dynamic changes of MBC and MBN contents were dif-
ferent at different growth duration. Compared to the M;, N;, treatment, the M, Ny, and M;, N, treatments
had less effect on MBC and MBN contents in the watermelon rhizosphere soil. In conclusion, monosodium
glutamate wastewater co-applied with inorganic fertilizer, especially the M, Ny, treatment, could improve the
ecological environment of watermelon rhizosphere soil and could balance nitrogen alimentation.

Keywords: watermelon; monosodium glutamate wastewater; microbial biomass carbon; microbial biomass nitro-

gen; microbial entropy
[1]

2]

:2014-02-14 :2014-03-03
) « ”(2012GNC11108),
(1991—), ( ), s s . E-mail:superlong001(@126. com,



kg/hm?*, P K \

100 34
1%~5%, , .
. N 1.3
p , 10,20,30,40,60 70 d
. , . 6 .
[3] . [4] [s] [9] , s
. (e, 7 o[lo] )
N N 6 R
’ 1.4
’ ° Excel , SAS
e, . (LSD ., p<<0.05),
. ) 2
° ’ 2.1
’ (MBC) 1%
~4%, C/N ,
’ ’ [nd 1 .
| MBC CK,
’ 20 d,CK . 30d
1 . . .
. o N M Ny s My Ny Ms Ny,
.MBC . 40d .
96. 52, 38. 76, 112. 37 mg/ke. o N> Mig Nap, My Nog
15. 29 g/kg. ( N46%). Mo Nso MBC |
( PO.12%) ( KO50%). N ,C/N ’
( . .
23. 23%, N 7. 55%, P,O; 1. 02%. K,O ’
0.08%). “ . ¢ , C,
7500 /hm’, MBC . 70 d(
1.2 ), MBC , 21.17,
40 d , 2013 3 26 20.92,33.36,31.28 25.93 mg/kg,
. , 5 .CK, . 3 MBC
s Nigo » 100 % s My Ny, 10% CK Ny M, Ny, My Ny My Ny,
,90% s My, Ny s N 31.97% ~48. 87%, 46. 00% ~
30% L70% ; 62.14% 37.80%~53.11%.,
M, N5, +50 % ,50% . ,MBC
. 3, 3.5 mX .
10 m=35 m?, 15 . CK . , M,, Ny, MBC o
.N.P K 315,75 240 , MBC .



4 . 101
1
/(mg + kg™")
10 d 20 d 30d 40 d 60 d 70 d
CK 356.28+7.95d  536.61409. 0de 519.52410. 19e 446, 17415.61d 410.65+8.14d  431.82+10.69d
Nigo 419. 75£8. 36¢ 558.36+7.28d 617.43+9.57d 695.29-410. 35¢ 587.14409.52¢ 608.06+9. 43¢
M, Ny 572.06+£6.58b  736.85410.19c 842.68412.31c 1 035.084+14.59b 826.37+8.64b  859.734+13.08b
M;, Ny 628.12+9. 82a 815.22410.54a 935.0148.63a 1127.31£15.02a 892.13+6.92a  923.41410. 76a
M, Nso 589.53+8.57b  769.4148.62b 876.18409. 25b 1064.53+17.86b 854.6549.71b  880.58412.55b
(p<<0.05),
2.2 MBN CK
s 30d .
Y b b
’ b b
[12]
2 s . R MBN s
10 d (MBN) 60 d (70 d) MBN
b b o
R 10 d, MBN s
CK, M, Nog MBN
Nl()() ’ 1) Nm() 35. 31%’\’81. 3OVO
MBN o« My Ny MBN ,
CK’NI()() 9MI()N9() MS()NSO b 120. 17% ) MBN o b
74.71%,15.01%  20.06%, 20 d, . MBN .
2
/(mg e« kg™")
10 d 20 d 30 d 40 d 60 d 70 d
CK 43.3940. 98d 40.95+£2.02d 26.5840. 68d 28.73%1.67d 29.1540. 89d 30.9640. 76d
Nigo 54.68=+1.39¢ 51.76+1.63c 45.39+2.12¢ 40. 05+ 1. 28¢ 32.4640. 63c 34.58+1.45¢
M, Ny 83.06+1.91b 78.5142.15b 70.64=+1. 35b 58.2741. 86b 37.67+1.26b 41.81+0.93b
M3, N7 95.53=%1. 85a 92.08=%1.27a 82.29+1.96a 69.6240. 79a 43.9540. 54a 46.79+1.15a
Mo Nso 79.5742.06b 75.1341.81b 68.33+1.59b 55.06+1.75b 35.83+1.08b 39.9241.29b
2.3 N . CK, 20 d,CK
/ (MBC/T()C) . b N]O() b Ml() N9() b M'SO N7() M5() Nﬁ()
40 d ; )
) o (70 & o
b NIOO b
s o 3
’ M3O N70 M10N90
(3] o 3 ’ b MSO NE() o VMSO N7()
2.35%~6.71% o N0 27.59%~51.53%.,
3
/(mg e« kg™ ")
10 d 20 d 30 d 40 d 60 d 70 d
CK 2.35%0. 06e 3.41%0. 05e 3.324+0. 06e 3.204£0.09e 3.024£0.08e 3.0940. 04de
Nigo 2.5640.05d 3.6240.03d 3.85+0.05d 4.4340.07d 3.89+0.05d 3.96+0.07d
M, Nygo 3.36=+0.05b 4.4040.06b 5.1440.05b 6.4540.08b 5.41740.06b 5.50%0.07b
M;o N7 3.50£0. 04a 4.62=+0.05a 5.454+0.02a 6.71%0.05a 5.624+0.03a 5.6940.02a
M;, N, 3.13£0.02¢ 4.11£0. 03¢ 4.7840.06¢c 5.90%0.07c 5.03+£0.08c 5.1440. 06¢




[4]

102 34
. 10 d, MBN/TN MBN/TN CK Nigo , M, Ny,
, , MBN/TN , N0 44, 77%
, , ~89.33%; MBN/TN
s Mo N7g =M Ny &= M, N5, >N, >CK,
, CK 30 d ,
1.78%, o s
60 d , (70 d) 3 , 3337
o b o
4 MBN/TN
/(mg » kg ")
10 d 20 d 30 d 40 d 60 d 70 d
CK 2.7640.06e 2.69+0.05d 1.78+0.03d 2.0140.06e 2.07+0.08c 2.154+0.05d
Nioo 3.18+0.05d 3.1040. 04c 2.75+0.03c 2.52+0.06d 2.154+0. 06¢ 2.2610. 04c
M, Ngo 4,94+0.08b 4,79+0.06b 4.39+0.05b 3.81+0.04b 2.65+0.02b 2.84+0.08b
M;, Nyo 5.794+0.07a 5.68%0. 04a 5.214+0.05a 4.58+0.07a 3.16+0.09a 3.27+0.06a
M;, N 4.8240.05¢ 4.7340.03b 4.38£0.02b 3.70%£0.05¢c 2.62=£0.03b 2.83+0.05b
2.4 o , s
/ (MBC/MBN) R
, y MBC/MBN ,
(1 5 CK , MBC/MBN 60 d
. MBC/MBN 6. 58 ~ o 70 4>, MBC/MBN
23. 85 , (1s] o
’ ’ D C/N
. 10~30 d, MBC/MBN s ,
s MBC/MBN R
5 MBC/MBN
/(mg e« kg™ ")
10 d 20 d 30 d 40 d 60 d 70 d
CK 8.21£0.19%a 13.20£0. 36a 19.55=+0. 68a 15.53+0. 14d 14.09=£0. 45e 13.95+0. 59d
Nioo 7.68+0.23b 10.79+£0. 29b 13.60+£0. 32b 17.36+0.18b 18.09+0. 55d 17.58+0. 76¢
M Ny, 6.8940. 16¢ 9.3940. 21c 11.93+0.17d 17.76+0. 39b 21.9440.71b 20.5610.41b
M;, Nyo 6.5810. 25¢ 8.85+0.37¢c 11.36£0.51d 16.19+0. 42¢ 20.3040. 36¢ 19.74+0.53b
M;, N, 7.414+0.08b 10. 24-£0. 45b 12.82+0. 22¢ 19.33+0. 56a 23.8540.62a 22.0640. 29a
3 o
b .
18]
o b b
MBC s o
;s MBN
b b
MBN 06l Albiach 07 o N
b Y
[19]
b N b o
o , s , MBN
MBC MBN ,

[12]



4 N 103
N o o 3+ 7 MBC/MBN
(10 d), MBN o 1:9 S50 ,
; ) 3 7
, MBN L ]
(1] , , ,
’ ’ 0. :
’ 2006,25(1):143-147.
. [2] Mary B. Recous S, Robin D. A method for calculating
(70 d) ° nitrogen fluxes in soil using " N tracing [ J]. Soil Biology
s , &. Biochemistry, 1998,30(4):1963-1979.
N [3] , , N .
, MBC  MBN A (1. ,2007,
R 38(4) :661-666.
[4] , , ,
, 7.
’ ' ,2010,21(8):2078-2085.
’ 51 . : —
) B . e
) ,2011,17(5):1140-1146.
' ’ (6] [l :
’ 3 2003,32(3) :24-25.
[22]
’ ° [7] ,
[Jl. ,2000,45(3) 81~
s ° 84.
’ [8] , , N
) o [J1. ,
. MBN/TN  1.78% ~5.79%, 2005,11(6) :810-815.
Anderson Domscht?* s [9] Wang Xiaoping, Zabowski D. Nutrient composition of
MBN/TN , Douglas-fir rhizosphere and bulk soil solutions[J]. Plant
Soil, 1998,200(1) :13-20.
[10] , ,
’ ’ C, N, P N [Jl. .1998.35
(2).:227-233.
(D s L
[D].
. ,1997.
o , MBC MBN r12] ’ ’ ’
° Mz, Nrg » Mio Nog [Jl. ,2010,30(11) .
Mo Nso : 2925-2932.
° [13] , Stefano Grego.
(2) »3 87 (. ,2000,33(1) ;68-75.
MBC, MBN,MBC/TOC  MBN/TN [14] 3 . R
1:9 5:5 3:7 [JJ. ,2008,(7) :3244-3253.
C/N (T #% 109 70)



4 109
L ] [l . 2011.27(4);
[1] Anatoly A G, Yoram J K, Robert S, et al. Novel algo- 287-293.
rithms for remote estimation of vegetation fraction[ ] ]. [12] . s . s .
Remote Sensing of Environment, 2002,80(1) ;76-87. .. Markov
[2] , , , [J]. .2013,20(1) :121-125.
. ,2004,26(4) ;157-164. [13] . ; )
[3] Prince SD. A model of regional primary production for [Jl. ,2012,31(3) :461-470.
use with coarse resolution satellite data[ J]. International [14] , , FCD SPOT
Journal of Remote Sensing, 1991,12(6):1313-1330. [Jl. , 2005,7(4)
[4] s , , 18 113-116.
Lyl , 2011,31(8):1019-1024. [15] s s ,
[5] , . , [Jl. ,2001,5(6) :
: — 416-422.
[Jl. ,2011.,47(7) :121-125. [16] , , s
[6] Carlson T N, Ripley D A. On the relation between ND- [1]. ,2012,31(3):461-
V1, fractional vegetation cover, and leaf area index[]J]. 470.
Remote Sensing of Environment, 1997,62(3) :241-252. [17] , . s
[7] . . L.
[Jl. ,2003,18(1) :85-93. ,2012,32(2) :251-256.
[8] , s [18] , , , . 2001—2010
0. ,2013,22(1) . L1 »2012,67(9):
66-74. 1255-1268.

[9] ) , [19] . . .

[JJ. : ,2001,37(3) Lyl . 2010, 30
402-408. (14):3733-3743.

[10] Leprieur C, Kerr Y H, Mastorehio S, et al. Monito- [20] s s . 10
ring vegetation cover across semi-arid regions, compar- L1l ,2012,67(7):960-
ison of remote observations from various scales[ J]. In- 970.
ternational Journal of Remote Sensing, 2001,21(2): [21] , , s
281-300. Lyl 52012,32(7)

[11] . s 30 a 1302-1308.

(L#% 103 ) . [yl

[15] , s . ,2007,18(5) :1043-1048.

[J. , 2003, 14(12); [20]
2925-29228. [Jl. ,1997(2) :61-69.

[16] Bradley L, Fyles ] W. A kinetic parameter discribing [21] Goyal S, Chander K, Mundra M C, et al. Influence of
soil available carbon and its relationship to rate increase inorganic fertilizers and organic amendments on soil or-
in C mineralization [J]. Soil Biology &. Biochemistry, ganic matter and soil microbial properties under tropi-
1994, 22(2): 167-172. cal conditions[ ] ]. Biology and Fertility of Soils, 1999,

[17] Albiach R, Canet R, Pomanes F, et al. Microbial bio- 29(2): 196-200.
mass content and enzymatic activities after the applica- [22] s s
tion of organic amendments to a horticultural soil [ J]. [Jl. , 2002,
Bioresources Technology, 2000, 75(1); 43-48. 39(1): 89-96.

[18] , s [23] Anderson T H, Domsch K H. Ratios of microbial bio-

[Jl. , 1996, 28(2) . 57-61.
[19] ; ) .

mass carbon to total organic carbon in arable soils [J].

Soil Biology &. Biochemistry, 1989, 21(1); 471-479.



