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Effect of maize-derived nitrogen supplementation on the total and microbial

biomass nitrogen of brown earths with different fertility levels
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Abstract: In order to investigate the effect of adding plant residues on total and microbial biomass nitrogen, an incubation
experiment was ‘carried out by adding ""N-labeled maize ( Zea mays L.) leaves, stems, or roots to brown earths with
different fertility levels. The soil samples were collected from a long-term fertilization experiment site (27 years) that had
both low fertility (LF) and high fertility soil (HF). The "N stable isotope labeling technique has been used to monitor the
accumulation dynamics of maize-derived N in different fertility soils. Our results showed that (1) the addition of roots,
leaves, and stems increased the total N content of LF soils by 5.75, 4.77, and 3.75% , respectively, when compared to that

of corresponding HF soils. Moreover, the proportion of the total N derived from maize was significantly higher in the LF soils
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supplemented with roots (3.54%) , stems (3.28%), and leaves (2.49%) than in the HF soils. These results suggested
that low fertility soil was more sensitive to organic input and had a greater ability to sequester extraneous N. (2) During the
56-day incubation period, the microbial biomass N of the LF soils increased by 0.83—0.98, and that of the HF soils
increased by 0.87—1.56 times, which indicated that the addition of maize residues stimulated microbial biomass, especially
in HF soils. In addition, there was no significant difference in the microbial biomass of the LF soils supplemented with
different maize parts. However, in the HF soils, the addition of stems and leaves had a more pronounced effect on microbial
biomass compared than the addition of roots. We conclude that the contribution of exogenous organic N to the total-peol of

soil N is dependent on both the initial soil fertility and the biochemical composition of the plant residues.
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1.1.1 {44

B R [ P RO KA AR K E RIS 0, RIS IR EE T 1987 4E K, A T 41°49'N, 123°34'
E, H 508 8 e MR E AR, IS KRR E Y o £k, RAE 4 AR AR, 9 A R A
WOk, EL AR B0 A B it A A BRI 2 B T AR A TR FH AR IE A M R % 452 27 A it AT A AERL A
SEFH(LE) ;i NEERHE D 2245 FH & i A AU i A B8 (97 & 4R A MU TR & 4 N 270 kg/hm® JHF) . T 2014
SRR B KRG REEHEZ (0—20 em) 4, FERCRIBUSEZRBAME T ARKT P LR P IRR A
P25, 14 2 mm G A, AR R A E AR SRR LR 1,

R1 TRBAKFIREERBUMER (2014 4F)

Table 1 Basic characteristics of different fertility soil samples(2014)

81K BB (2/ke) LA/ (g/ke) 8N/ %o R L
Fertility level Soil organic carbon Total nitrogen 8N value C/N
AR 17K Low fertility (LF) 10.10+0.12 1.10+0.03 8.08+0.21 8.78+0.14
B0 17K High fertility (HF) 17.80+0.15 2.20+0.06 1.48+0.12 8.08+0.19
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BEA HLYES RS RO (PN) FRIC ) EORERIK , ARic i FZ B FFhRic £k T 2014 4 4
25 HAEAD 78 TR A KA T I A ERIC, N 98% 59 ("NH,) ,S0, B A% 0.2 mol/L G 43 2 IREA
RIS FRFRARIIR T , 76 105°C F 2473 30 min, 2R 7E 60°C FAE 8 h, KitR ZEFIMH-A3IF, 35K 2 em /)y
B, RS AP iR AL 0, ik 40 B 5 & H o X000 i@ FOKER A 2 Ak M Bt L3R 2,

F2 SNREERBREEREBLIERR (2014 F)

Table 2 Basic characteristics of '>N-labeled maize residues(in 2014)

FORTRK EERiIR TS 2R 8PN A Lk
Maize plant residue Soil organic carbon/(g/kg)  Total nitrogen/ ( g/kg) 5'5N value/%o C/N

2 Root 400.76+0.20 12.55:0.30 19522.82+15.85 31.9420.77
2 Stem 440.08+0.02 14.45+0.25 19268.75+12.04 30.46£0.54
M Leaf 420.80+0.07 12.70+0.24 16787.05+23.26 33.1420.65

1.2 5k
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(RAE e A3 3 RE R, #e BRI T HARIBOH 2 T 120 g HEF L H AT HAE IRk I8 5 5K
WE TRIEATE25C F iR 7 d, ZJEH R0 515 TR 25 W5 /iR s) , A LR At i Ht+ +
FIM 1%, P81 IS K 2 [ ERK R 60% , AR5 CAEIR G F A8 Ak sk b5 55, 5 5 d 47 1 oK 47,
TR FRIE 1.7.28 .56 180 d H1360 d #EATHURE , SRIE HF —F 43 B A HE AT 2R ) i A 22 | o5 — K43 K
T, AR S 4 100 H i , #4742 L 8 NUE A E
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A= W W2 RS B AR B FRBGHE 24 T 10 g B L B A ek AR ARG SR LA
WG FRNLE T B Tt b, FaP R R sl & 0 A B2s TR b, 2 )5 B s SR &0 ks | IR +E
5 min, Z JE B ELZS B TR S 25 CHE IR % 246 24 h, FEZELERE ¥ LS 100 mL 235, WA
0.5 mol/L K,SO, %W (K Ltk 1:4) 75 25C FHEIEZE D 30 min, Z S5 FIH WA 0.45 wm JEMR U8, 7B
175 SEZE 1) [7) Bof A AS B 2 (o) FRAE 8 R BBCIAR 1 42 201 5 R FH High-TOC 11 ( Elementar 11, Germany) 4347 Y
M7E

A RARITE AR,

EN
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A EN g PR SRR IR 2 25 Ky = 0.54,

G RIS N I 63780 2 ) 3 35 BB X ( EAIRMS, TsoPine100, Germany) 0
S A A o R B 2R R (MRBEATIRFE y 920°C | JATIRFE Jy 600°C ) il TCD
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A AEFTHE A 1M 8N fH
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3N e = 3N
Xoive = 500 15
"N -5°N background
AU BN R AIE KR 25 ARSI bR 5N (136N, M- S R AL 5 HE 4 L) 6N {1
8N, MEKAMR 25 Y 6N fH,
1.5 Bakb s k25 5o Hr
i Origin 8 FRAXHA IS BRI T AL BRFNZ: 1], SPSS 19.0 BRI 45 SR AT 75 22 53 B7 , AN [ Ab 3 ]
1Y 22 5 8 B KR Duncan 353757 2 8 g, 8 /KA P<0.05,

background

maize

2 HERaW

21 HESERGENZL

AN TIAF I F R BRI 5 A S kR AR, 3R 3 W LA I RIS AT (R AL ) Fi s
NE A A P 1 B 50000 0 (1.16£0.03) g/kg F1(1.85+0.02) g/kg, RANFOKRIRR G 2R & & 8255271
(P<0.05) . T H. , B IMERARXHIRAL J) A% 5 A & it A R RO T 2, iR + AR IR BE + 25 IR + i 2
WS 27391 °M 9.88% 10.21%F19.56% , i i HE+HR R AE+25  E AE + M40 42T 4.13% 5:449% F15.81% , TERGFT
JE i R v, 45 A P R 7 A 18] 18 i K A & 28 B B R 1 AR b, LR TRIER 7 1R S 44 13 I . 25 5%

®3 FWCNBREEXRERBEAREALTEEREEETN
Table 3 Dynamic changes of total nitrogen in different fertility level soils added with >N-labeled maize residues

fERAE Sy [ iPap

eIl Low fertility brown earth /( g/kg) High fertility brown earth /( g/kg)
Incubation p - p p -~ 0
e T ’fﬁ % t XTE it e t
Control Root Stem Leaf Control Root Stem Leaf
1 1.15£0.02ABd  1.28+0.01ABc  1.30+£0.03ABc . 1.29+0.03Ac 1.86+£0.03Ab 1.91£0.02Bb  2.00+0.08Aa 2.00+0.09Aa
7 1.20+0.03Ad 1.28+0.00ABc  1.26+£0.04ABc  1.29+0.02Ac 1.86+0.05Ab 1.93£0.02ABa  1.97+£0.04ABa  1.97+0.03ABa
28 1.18+£0.03Ad 1.31£0.03Ac 1.30£0.04ABc  1.29+0.01Ac 1.85£0.02Ab 1.96£0.06ABa  1.98+0.03ABa  1.98+0.00ABa
56 1.15£0.06ABe  1.29+£0.06ABd 1.31+0:05Ad 1.30+£0.04Ad  1.82+0.03Ac 2.01+0.07Ab 1.92+0.06ABc  2.09+0.03Aa
180 1.18£0.01ABb  1.24+0.01Bb 1.23+0.05Bb 1.23+£0.04Bb 1.85£0.04Aa 1.91£0.01Ba 1.90+0.02Ba 1.84+0.15Ba
360 1.12+£0.01Be 1.25+0.01ABed. 1.28+0.08ABc  1.23+0.02Bd 1.85+£0.01Ab 1.82+0.04Ch 1.92+0.01ABa  1.84+0.05Bb

I FIIE£SD , KRG TR AR )= A BEAS [ 15 57 ) 22 53 8. 21k (P<0.05) , /NG AR [R] — I 1A [RI AR BRAH A (HE F7 7K (R
J1 RHETT ) } B E KRR TR OL (A BIAR 25 ) ) 2253 BN (P<0.05).

22 HHELHESUN HAEK

RRHE T3 5 R 1 A o T B A A e 3 55 R v - 48 4 2R 8N (B F 31 (10.48+1.39) %01 (8.90+
0.35) %o, Wsh B /NCEHEARSN ) o 2 FIE FIRE A AN GRS T K AR5 42 2 6 N (B B 5% 7% i [ 4E K 1 A8
G OLInE 1 FzR . L1 AT DA B KGR AR S |, 3845 8PN (B & T+ (P<0.05) . TERE IR R IAR
TNAR A0 35 85 N (B HC T =L A (A BRI 8 K, Z S5 33988 R A, ZE P FIAE g A 8N [ R IRAE > =
O (P<0.05) , XF T KERARIRISAL , 4340 8N EAE PR Ah AR 7 A7 8 3% R e 30 R 25 v TAR A | 1) 55 5%
360.d i ARAE J AR e TP A 28 A B A 1498 4 20 6N (4 B S AR A (%) 1.12 A5 1.58 4%, 1 = A - 48 vp
SHERARE(P>0.05),
2.3 SR PINEH R TTECR A AL

PRI AR IS [RIFA E R FRAA S |, SR T 20 DT ik 38 Bl 15 35 6 [B] FN 4= 8 42 280 6 N {H AR fb #a # B Ak
—H(E 2), TR AR AR +25 ARAE -+t S +AR | AR +25 | R HE + i A PR AR 2 o ik
RIIESTHH 9.09% .9.87% 8.62% .5.55% .6.59% F1 6.13% , MR 5Tk 5 [RI B 2 B 55 37 i I8 AR
PIALEE BN N ZE RN A AR BRI B R, Z R B AR . FEAFIE 1K T IRAE AR g SRR A sk e 2
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Fig.1 Dynamic changes of 6N values in total nitrogen in different fertility brown earth added with-">N-labeled maize resdiues
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Fig.2 Dynamic changes of contributions of exogenous new nitrogen to total nitrogen in different fertility soils added with '>N-labeled

maize residues

REF BRI — AL HA [ 35 R 0 22 57 W3 1 (P<0.05) /NG T REIR [F)— IR [ B Ak e oz 22 57 . 36 12 ( P<0.05)

2.4  HIEWMAEY R AL

FEREFRPIH, LR E Y s R LT, 55 7 Rk Bl KAl LU (B 3) o PIFRAE A8 d8 i &
KFRA T SR Y RO IR A 3 R B BN (P<0.05) |, 7E 56 d FRBE I ] Y AR AE S A B ik i R
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Fig.3 Dynamic changes of microbial biomass nitrogen in different fertility level soils added with '*N-labeled maize residues
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R FEAREL S S RIS AP A AL B 6N I T HE J1 KT 25 AL B, 3 MRAE ) A xd 3R A4 1Y
SE T B TR E oA, AR il R 1 A S o M 0 At 5 A B 2 BRI R 35 12 AR 2 IO ML TR 3%
A SAPURIEE S S AR X SETRHLE A CRRL) S I R A5G 8 RS E A PL-TEHLAE
VR DT 5 B 22 (A LB, B S HLBE 2 it v, S I 4 i 77 3 i, EARAESET
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TS A TS AT 2 2 AP R R LR AR5 S 0 > O ELAE b el o 25 1R B 2L L e IR T 42 2
iR, JUHIE AL S KA B 3G 575 30, 2R S LU AR S A A W . R B SR AT AU (360 d) , fIRAL
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