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AERIEX A EF R PR ESEHA R iR E R KRR

PEAR, sktthsc T, WS, B, B, e S
CLBPRTRFHBR S AT 28, &80 WERS 232001 )

& E: SNERIRINT IR SRR AR 2 S5 IR AR R AR . RS AT A R IR IR A HE R R
PO B2 A RUR YT | AR A L SRR AR B R . R T RGN TR R S g I e AR R
SRHERCRIBR FIAG L, LUST 5 0 EORHEEAT 40 d MAF AR IS, E PR IE . WIIRER (A) FR B
FO(B), RAFSM - S EIHENE CO,. CH, FINO WREE, [ HR AL 98 i A2 3 A 12 000 v MR i AR v iy
HALFE bR, Z5RFEM: (1) AL B AR R R 430 b 00 s Bk 1Y 46.85% ~ 47.03% . 46.62% ~ 46.78%; %
ZRRA I S WA BAY 9.81% ~ 13.23%. 8.92% ~ 10.62%., MBZEFIANPIE) CO,—C 4526 Lb bR % 4b BE G 25 14 i
5.41% ~ 8.38%; WMALFLLL CH,~C #1593 5 BB I AHEIT 0.01%; PREALFLAY N,O-N 4515 Lb B 27 v gh 1 g 3%
T 24.11% ~ 30.93%. PREFEALIAT NH,-N 516 LR R A R 200 T 10.42% ~ 27.63%. (2) BALIEIRYS
CO,. CHy. N,O. NH; MHERCHE B 77 7E— @ Ak IREEFLEAG MLIKS CO,. CH, F1 NH; HEBU R IEAHSE; WA LL
(C/N) 5 €O, i1 CH, HiEjik % TEAHSE 5 NO, N 15 €O, F1 CH, HEl S A 56, (H5 N,O Hijik 5 3 IEAH G, T04
Mres 26 m, NOy =N 1 C/N X% CO,. CH,. N,O. NH; HEBA# M K. (3) TCigWbFpsit, 3 iRk REHE
R CO, R, CH, #/he (4) ARIEIRER 2 A NH, AHERCRFERTR, WIS RAE co, fil CH, BAHE
A BN T 9.64% F1 0.23%, N,0 REHERR /D> T 28.76%, IR SARHERCY 1N T 48.48 ke - ' #F

FERW], MRALHORE PR R AR A RR BRI, IR A SR % AT RO . 456 P BE A 5

KRBT, AR AL A RIR 5 P 3 SN

KB A AR, BEN M B BAEBK

HL T A U, 2 A RIROK,
W AR R 780 km®, I B N S M R W S N
75% 1 PG, HMILA KR 50 F, Hirp
SEKAE Y B (5 LS, A 24 Fh 2 SEKAEY 4y
ZiIIR A s IR % S ¥ - SN SE SR iR -3
PR IBRERER 2, SRR AR R T KR )
R, AN G R B RE KR YA 38 VDR AL B A
%9}}( [2]O

PR — MR IR A 4E R YR, BB
FIERAL PR, R R R B AR L B
AR HAD L R R, Pl i el
W, R R B R, SR R[]
A R G HRE WY, HRTRE A
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FURIF AR B > —, AR
SR, AHURTR A R T Rreeni
FIF L AR, KRR s,
BRAL (C/N) K (40 ~ 70) =1, 1F% IR MR T
C/N R (25 ~ 30) : 1, AHELFEMENIR LT, 75
I — 2 & R A& WA HLY sl TCALY R 85 ik
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PR IT M KL R A R I AR A N R, SR AR
PRI H 23 38 i CO, FiN,O HEji, AR + 3 X CH,
IR A, T B A AT L 50 T, B B A 1 g
=Y - IR IS S5 A A SS A AB,
R 20% ~ 40% Fl “HE U x " KL H ]
IR I R, PRI R, G
JE A7 Bl YA 1 5 340 it - 38 K B (RSD) J7 HE 2 38
M B A R B R . Ly % DY WS R BE,
S NEE R (NTG) ki o 1 5im 4 198 A R fk p
I ) 8 RS 0 nos 7 JE DR A B, AT Ak b s
T NO HEM. Wang % " BFSE £, /NE WK G
SRS Tl 25 F R R 20% Al AR T S X R
K B BRHE . BFITIE B, SRR 4R C AL
FEAR B KRR = i b 3B R BRI R AU [l
A R A, 0/ A H NH, 3% 4 FNLO HE
P BRSO &
B R B RTINE . R M TR RN
AR B SRR, DU R AR e b AR
W, Hr&Em T HRTSER A —, &
TG AN T S ), IR 200 T e 2 JIE 44 {1 184 5
WEoE, Sk An I 2 RE e sE 2 AR BF ST i
TGO 1 DA 2, O R RN SR R4y )
FUF AN, IRFTAS A R 35 G S ERE €O,
CH,. N,O Al NH, HEBC LA Kb 2. A& B A5
Wi, IR MK AR AN R URAR R R
5%,
1 #R5A*E
1.1 iRk

PR LA P A SEIE L, 5 R,
Pk FOC K 385 JRE R A SL 5 == 2
O WCEYBERIE AR R TAE R R
Al JRURMEARERIEME R ANER 1 FiR,

£ 1 EMEREAELER

T H FAE (%) B (%) 2HE (%)  pH
P 71.48 51.56 0.87 7.11
AR 68.45 52.13 2.96 6.47
PRE — — 46 7.00

e SR pH TR, MAVUE . ESET TR,
1.2 Rkt

BRI T 2023 4E7 A 22 HZE 8 A 30 HZEEK 4b
I MAZE N AT, NI 25 ~ 40°C, HEAEEEE
— 108 —

20 LR O 0 K WERR, A 37 em, b EAR
30 em, I EHAE 26 cm, HEARBEE AL, 4350
EALEE, 1.5 kg P 42641 g JRE; BALEE: 0.9
kg 7735 +0.6 kg SR AZ B A AL ALY C/N B
301, W2 EF KB HERI LG & KRN 60%
Fitis B3 AER . AR A B A 35 A
ZEFURT IR . R . BERETR . Z2REE . RN AE
Z R0 g 2 A T, VA R ) 5 20 Rk i IR
1:3: 10 A LU I8 R R, R I TR 5 28 187K
Fi 10 10 M BE IS BV AT A9 2 B s BV, T VA e PR M A
JRAEI 0.5% 7R 2,
1.3 HEAORE SR AE

HERE I R )5, Al AESS 0. 5. 120 19, 26,
33. 40 d BHMEEURE, RS A 2 0y, — (kAT X
+ . wHE, HTE SR . APk, AR, S—
UMAAET 4°CokAE, ATEKE, pH, SR
A MEEAHIE

=S R (CO,. CHyw N,O) HE ki & 2
BUHE R S0 dE BIFIRYERE, M52 d P 4R
KA, B2 dR—IK, CREMENLHET 30 d BY iR %E S
T R ASAR - SO 1% 75 R A2 R 2 SRR
L RRBE VIR 2R, IR, EAR
0.20 m. 5 030 mo 430l T35 FoREFIEH 0. 5.
10, 15 min 7ERSFEM SRS, FHEHI#S 20
mL, ##%F 30 mL A THREAS . R AR 154
(Agilent 7890B ) il 2& < # rh CO,. CH,. N0 By
FEFFIA 3 MR HEGE 2, 7RI e TR SR
[, KA 2% MIFRIGEEAR (250 mL) B T#ES
AN R, BB AL I S a ], melkss
FR, SEEMEPERt R B O O, R R R R R
W (0.05 mol - L) HEAF AT, 15 NH; 194k
WOE AL €O,. CHyL N0 HE AR 4148
2 R SARHEGE 4 (B3R LUAHAR 2 YRR B[]
), B — B[] B i Ak BRI, PRV
T i e) B ) <t RAEHERCR:, 1581 30 d 1 REHE
il
1.4 FEPRINE

HE R R 7R HEAE O AR b, AR R R 2 1k
(10: 00 1 16: 00) & EE, M2 Y& iy -F- X {H.
TR FRELS o Btk S AE 105 C R TIET =
fEHE, 7E TR A ) 2 55 FAR R, R
diHE TR R T AR Y R R R S
X (CHPUEEY (NY 525-2021) H R 0 7 2 0

S

(T




| T T

rpE ISR 2025 (1)

——

T, pH S Sk, MEAEERE 1 g 5 Ak 10
mL IR G124, 200 v+ min” KPR 2 h, BOE
BRI, R FH B 158 485 = e SO 1 45 =X
pH 3 5E . 8 A% (NH;-N): 1 mol « L™
KClIZEEBTEEAE AR, 4208 (K AR E 9K
RAN G EE ) (HJ 535—2009 ) 5 %) ¥ i
W AR B T HEA I . A (NOS-N): H
1 mol - L™ 1) KCL = 42 3 e JE AR, 422 B (K T il
R ER A I Wy R R 43 6L ) (GB 7480—
1987 ) WYL AT E . AHLBT: KBt i )
REo B AR E R T E AT (Thermo Fisher )
WA O R R R T AR B R AN R R -
PR A0 2 B vk HEAT I E 1 A A 3 5 A
(CO,. CH, 1 N,0 ) 3 i 22 B JOIA HL B A I 8%
FEL -4 ARG T 25 19 SORE B 35 A (SP-3420A ) #EAT
e
1.5 B 5t

RPETCZ - R R ik . FOT R
iy, e AR R A . A E
i,

BB IR R IR T R 0

(CyxM,=C,xM,)*x100

) CoxM,

KXo, X AMHENE Bk, BAEBER (%); C,. C,
A3 7N HEAEA) 4 RN RN A B . BVEUTR 20K
(g kg ) My M, 53500 37 HE AL A0 4 Fn 45 o st ()
YRTE (kg)o

Al 3 EE FHE, R Excel 2021 i
7804 43 B, R SPSS 27.0 7 Duncan ( SSR) 3
ATAREME T, fd ] Origin 2021 FI Canoco 5 7EK

2 HBRESH

2.1 MEEIARRPIERE ., pH. BSR. SR
TR R AR Ak

WA b B ZH ME RO B SR D 2 TR L iR A
REIR A3 BB (K 1a), AL # A )
E4- B B B AR AL R IA], MERE WD, A Ab 2 HE {4
FHRECPE, Hfm KT BALEE, A FI B P4
AhEE A BIAESE 3 S difE A BRI (555C), A
AbFE BSR4 R T 5 d, B AL B R 4R T8
do 1 RIS PR A B 28 7 T B I R TR
AR, AT T WRREETYL 35 d LR B b B

MR 3 IR B TR

45

Ut B S HE R % T 0
B A3 pH WIGRIE R T A3 (B 1b), P
AREFRFT 5 d AR E M 2E R (P<0.05), P Ab R
pH AR IS TH = PR AL A AR bk 3. PSR LY
pH AT 12 d 2R fb e B 4k, B Ak B A &% i (B K,
PN IEAESS 19 d SRS A E, JREA I W 5T
MERAIE (P<0.05), ZJEFIG THIFRLHT
R, Ha RIS .

PS4 B R R R R TG R
BEE B (B 1e). HERRWIWIHE S REE 7,
TE55 26 d iAW (H (P<0.05), L E HEA [
T A, 8526 d PREU T, & ME R A5 R AT,
A, BB S REEZE 3.11, 275 mS « em™,
IV ANEE 19 ~ 40 d B T FEIE B E KT R
FAH (P<0.001 ), HEAARF KR Gl 1d BF
N, MENE IR B EE AW, HEAR K RREL T
B, TR R R R A, B b B K
KR REOR R T A LR B, Mk AE 45 o i 7 A4 b B
2H B IK BRYEFRAE 33% 1 24% ., 108 A HE AR A 4],
W A B GA B B 3 24 55K (P<0.05 ). AN 4k
40 d HEAE & WIS A FP & 2E P8 5057 5 R 80.4%
M 115.37%, Y30l 2 R A7 b br o B HLIEEL )
(NY 525—2021) X & ZFFe M 2R (570% ) ,
0B 4b A & ZF 8 B A b LS 34.97%
( P<0.001 ),

22 WREMAEE K CO,. CH, HEEM
22.1 fREAL

HE R 3 R OB HLBR SR R R T R
Pl 2a), BAEHEW MG S A PR K T A L H,
TEHERETF LA B 0 ~ 19 d, AN 4 B (4 5 A ALk
Mg B, HEADAT26d, A, BB 25 R B3
(P<0.001), BAMH AN REME 2, E2EE
Ty B ST kA ALY B e R, A BILE T R 1
FERC; WA R R HERS B B fd A DL A SR
R, FHRZMATRZERIY T HPRH; e
26 ~ 40 d, AULBIFEMOENS, P EEE R AR
# (P>0.05),

e A 3 A A R 1 A AL I R 2b, A Ab FR
PR “Pesh LI AR P A B (A A
iR MHERAE TG4 59 130 F1 125 mg - kg™ /M E%E 40 d
f) 198 F1 223 mg - kg ', ZRfLIREE KT 30%, P4
AbEEE] 22 55 W 2% (P<0.001 ),
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75
70
65
60
55
50
45
40
35.
30|
25

ol

0

A (°C)

HEALITE) (d)

SR (mS - cm)

HeAEE (d)

1

ARG P ALY C/N ZE(BESAREL, 5%
FIHE TR (E 2c ). HEARHET 26 d, A AbELFREIR
FE R ERT BT (P<0.05), 26 ~ 40d, Wb
FRRFLE TR, H2ERREE (P>0.05), HEARZ
W, AL B MNACFEZE C/N 43510 18.31 F1 17.96,
222 CO,. CH, HEjlis &1 S ARHE R

A RbBE CO, HERIGHE £ 7F 5 6 d 1A I (H 902.93
mg « kg« b (& 3a), DBAS A Ab B A HE L E
FERTF BALFE (P<0.001 ), BALPRYESE 8 d ik 51k
{6 901.90 mg « kg™« h™', Ho A ZbFRAEIR 2 d 550
o WA CO, 7EHT 20 d By RBHE R A 22

—=— A4l —e—BY —A— i

0 5 12 19 26 33 40
HENLIRFE) (d)

o

BARE (%)

HEALINFE) (d)
HERRHAENRE ., pH, BSE, SKEETH

AKX (P>0.05)(E3b), 22 ~ 40 d, BAbBHEK
W BERT AL (P<0.001), B AN ZFHEL
w5 AR 2ERE . MRS, B ALHL CO, B
FUHERCE 3 A ACFRIE N T 51873.41 mg - kg™, P4
A3 CO, BRI 2ZERBE (P<0.05),
BAMENE SRR, PSR CH, Y HEGE R
HBARAL (B 3c), HEZEPE RS, &
R 2R ET ot TR . PiAL
PHTESE 4 d 3 CH, HEGE S0, A 0.01
mg * kg« h' (P>0.05), WE{H )5, CH,HE S
BITMA TR, &5 22d, WA CH, HE K

341
320
30¥
281
> 261
i 24
21
201
181
16

19 26 33 40 0 5 12 19 26 33 40
HEARRTE) (d) HEALRBSTE) (d)

B2 HEgEENR. BEERMREALHNEN

640 b 240,
620k =A% -BZH _ 230¢
= 600 T, 530
b 5801 > ook
e 200F
560+ 80 190
on 540] g
o Z 180}
E s00] = %8
= 480} = 1501
T 460 % 1401,
S8 4401 “s 130
4201 120+
Oy 19 26 3 a0 =5
HEABHFR) (d)
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1000
900
800
700
600
500
400
300
200
100

.hAI)

—a—AZ4 —e— B4

COABGEE (mg - kg™

1 1 1
2 4 6 81012141618202224262830
HEALINE) (d)

o

0.011
0.010
0.009
0.008
0.007
0.006
0.005
0.004
0.003
0.002
0.001
0.000

8 10 12 14 16 18 20 22 24 26 28 30
HENLRTE) (d)

CHAHGEE: (mg « kg™ - h7")

[
2 46

B 3 HEREHAE CO, #1 CH,

W e N, 8528 d A, MIANAEPERY CH, HE
OB BT 0. BHEALASH, WA RER) CH, RR
He A 22 A K (& 3d ). Bk I, B0 FE CH,
FRHEEZE R AR (P>0.05),
2.3 HEMAEA I N0 HEUE M
231 2R . EESAMESANEL

A FI B ARG A A & 54 iR 20.80 il 21.30
g - kg, PIMAEER AL AT, BRI
TREETHE AR (B 4a), HEMRET 12 d, HE
R TR, KEA VLA, MRS ES
G T, A ZRFRAY T BRI B E R T B AL EE
(P<0.05), WIHERF N PR 2 76 = 0 A 2 15 & T

a b
—= A% o BZ{

P (o o]
SR (g kgh)

OO ———=—=—INNINWL
(=) SN Ne YoloTw) (S N No Yo Je) (N e Yol Tun] \S]

600000
550000
500000
450000
400000
350000
300000
250000
200000
150000
100000
50000
0I

CORPUIE (mg - kg™")

1 1 1
2 4 6 81012141618202224262830
HERLIETE] (d)

(=N

CH B R (mg - kg™!)
S — N WDh Lo oo
T

[y

8 1012 14 16 18 20 22 24 26 28 30
HEALTE] (d)

HERE S RRHNE

L
4 6

Z, PHEAFHERELR, 5 19d BT, 248
FHAH BT, 33 d LG, SRS EBRISVIGE,
EEARLE R, P ER A S R A R IR S b
T 8.46% M 11.17%., HENCZE AT, WA~ Ab 3 4>
REFARE (P>0.05),

M AR 3o A5 o ME K NH, =N F NO, =N & & 48
b ab, ¢ iR, A, B4 B NH,-N5 2 &
AR ES, BRE kg B, HEALHT
5d, PIPALPE NH,-N & &l BT, A L F
Jini KT BALHE (P<0.001); NH, =N #B 4>
AL NOS =N, #5340 NH, F N,05 25 19 d
PG, NH, =N Gl T B IR R B0 Rk, HEE

c
1.0 -

09+
0.8 -
0.7 +
0.6 -
0.5+
0.4+
03+
02¢
0.1}

AR (g-kg)

0 5 12 19 26 33 40 5 12

HEAEIE) (d)

(=]

I L L J 0.0 I I I I L I}
19 26 33 40 0 5 12 19 26 33 40
HERERSTH) (d) HERERTTE) (d)

B4 HEHPEER. BmER. BEESELTN
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S5 A NH,'-N 2 &3 5124 0.17 #1011 g - kg '
PIAE B NO, -N BE{R 5 FHE#, Al Erhge
M2, 19 d s d Bt 26 d LU, BARRE Lt
W5 R T A ABFE (P<0.001 ), /4 3 f 4%
) NOy -N #4354 0.93 1 0.35 ¢ - kg™
232 NH; 1 N,O HEjifis & F1 SRR

NH, & FEAEHENE TR A= R (& 5a)
AR M7 B, A RbFER NH; HEGE AR T
BAbFR, PRASALIREE — R IE(E L BIAEHENE SRS 6 d, 0%
E53 50 11.56 F119.81 mg * kg™ + h™', A ZLBRAIE(E
TR T BAFE (P<0.001 ), 5 — YR IE(E 1 BT
10d, WEAE 5500 7.98 fl 544 mg kg - h™', A 4b
PRI 2 T B ALEE (P<0.001 ), HEAESEATH
914 diF, PRI EEEACAN A4 NH, ., 2 HEARZ,
PEF, B EE A 2R/ T 0.205 mg - kg 1Y NH, FE
i (P<0.001) (& 5b),

e A 2 AR NLO HE s A 22 B HE i
Kl 5c. d s, HEARRT 8 d, B4R FEAY N,O HETK
WEAZEAK, 12 ~ 20d, ALCFEA N,0 Hifom &
W E L BALEL (P<0.05), ZEERAE, ARKH

o

15

%g —=— A4l B4l

11
10

NH Gl E (mg - kg™ - h™')
SN WA LGN 0O

2 4 6 8 1012 14 16 18 20 22 24 26 28 30
HEABINTE) (d)

o

N,OHE#M & (mg - kg™ - h™!)

HEALITH) (d)

1 1 1 1 1 1 1 1 1 1 1 |
2 4 6 8 1012 14 16 18 20 22 24 26 28 30

N,O F2BLAE rp o BT TR R R L e, 3
Ko R B HE A NLO R F IR, 5 B AL BEAH
Fe, A ZbPETE 24 ~ 30 d A9 N,O HEGHE 2 8 % 5 T
B4 (P<0.001), HEARZSTREF, A 43 N,0 fi) 2
FRHEC R R (P<0.001 ),
2.4 sEmAHERL IR = SAHERC S e RS b

A AT AH S BT 4 5T 5 e 1 = SR HE ) 5
MR, & 6a, b 3 Bl S AARHE B B0
HZ AR T R 25536, CO, HEiGH &
5578 R C/N R R 3E IE A6 (P<0.01), CO, HE
JH 5 NO, =N & 5 2 ) B 35 A (P<0.01 ),
CH, HEi i £ 5 C/N F1 B HLIR & 2 20 3% F
A (P<0.001), 5 B2 AT & /K 2R 5 1 25 1F A
% (P<0.05), 5 NO,-N & & 5 W3 A&
(P<0.001 ), NH; HEAlGH & 5. &KEM A
LBk & B E F A (P<0.05), 5 NO,-N &5
2 A OE (P<0.05 ). N,O HEjHE 5 C/N £ )
BEMAK (P<0.001), 5 NOy-N & B i %
IEAHSE (P<0.01 ),

A. BAFE CO,. CH,. N,O0. NH, HEjiH

o

NH; ZBHEE (mg - kg™)

0 Il Il Il Il Il Il Il Il Il Il Il Il Il I}
2 4 6 8101214 16 18 20 22 24 26 28 30
HEABHTE (d)

N,ORBHE (mg - kg™')

10 12 14 16 18 20 22 24 26 28 30
SEALE] (d)

N_
N
ol
ol

B 5 HPRHEAE NH, #1 N0 HEFE S RIEHE =
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AT AR ITAR 53 (RDA ) 45 R 4anf&l 6¢ I
N, SARPRIEIE I o B R R R RIEAE, h
Bl AR B R B OO DG, O LA B R OR JOA e
A 4b 3 RDA 1) P A il fig B 30 W] CO,. CH,. N0,
NH; HEHCH 2 5 25 B 6 bR 2 18] 22 5 19 87.85%
( El 6c), Hod NO,-N FI I B i B R e i, i
B NO, =N % & Ml i £ X+ CO, 1 CH,. N,0. NH,
HE T B9 52 Wi 48K, B AL B RDA AY WA b it B
W] CO,. CH,. N,0. NH, il id & 5 % # AL 48 tr
Z 0] 2% 5 11 89.86% ( &l 6d ), H i B R ik
/N R CN, 2R, BB, FKFEME
2.5 MEME AR RE . B R T IOR = 0N S
HERE 5o A8 b W ke T R T 4 A AR
R AT A0 2 BT AR, A AL B R B R R R
46.85% ~ 47.03%, B AbFRM EmAR K FN 46.62% ~
46.78%, WAk HR[E] 22 5 W 3 (P<0.05), A &b 3E
() S R 40 2 R 9.81% ~ 13.23%, B AL BRI A
1K R K 892% ~ 10.62%, Wi Ab 3 6] G i & 22
5 (P>005), BEEZLIAG PR Lo CO,-C

a

T

pH
R
Bk
RATHLR
B
g
BRAEL

1 1)1l oosoo—
i A

Soon b

CO, CH,

0.8F
NH;

Axis—2 (20.99% )

Axis—1 (66.87% )

Axis—2 (26.07% )

R, AL H CO—C 154300 7 BBk 2% 1Y
63.67% ~ 67.11% F172.05% ~ 72.52%, /> 4b P [H]
Z5 3 (P<0.05), HIRE LIS A CH-C fii 2k
AR R I LB DN, AN 0.01%. A ZbEE
NO-N JE 42K 7 SR/ R 1 028% ~ 041%, Bk
HENO-N $12% b7 BAIIRHY 020% ~ 0.24%, FAME
PHE] 22 53 % (P<0.05), A AbFE NH, 4% & X0 &
W b BARR Y 50.17% ~ 74.40%, B AL NH, 4%
RILK R b7 AR 39.75% ~ 46.77%, W
AEHE 225 B3 (P<0.05 ),

HERE 3k AR b HE e IR == A AL CO,.
CH, I N,0 'L CO, 15 A HUB b 23 i Y 1
Yy, B RP EEEE A g2
ALAL, MEAR AR 3 R E SR, COo, 1 BRRHE
R, PPAERMRESO R, Sl SR E
SARHERCY Y 98.24% F199.11%., H136 2 FIE 3,
K5 25 BoR, IREERAIE, Wb TSRS
CO, Hejil . 3T NLO Hejile, PIICXT CO, AR sk
HEMR EE R T N,O, B AR 2 SUAHEBCY R R
WHE

LLLL I Soooo—
OO e

[SESEwSN

Axis—1 (63.79% )

B 6 HEAEHEAEIIEMLIEFRFLRESAHEMEENEXERER TR
H: * RN P<0.05; % R P<0.01; % /R P<0.001,
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®2 HELE R, ETERTERBELNSHT

kT (% ) RETH (%) MEAEHERCS B (kg -0
B co-c i CH-C 4 B N,O-N 5 NH-N BA o, o oL -
BRI BRI N BEIE BAEBR g
A 6590+193h 0.003+0.00a 4694+000a 036+0.07a 6435+1263a 11832002 548,51 9.58 0.24 558.33
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Effects of different nitrogen sources on greenhouse gasses emissions and carbon /nitrogen losses in aerobic
composting of reeds

LIANG Yu-wei, ZHANG Shi-wen", HU Rui-xin, GUO Dan-dan, CHEN Fang-ke, HU Han-xiu ( School of Earth and
Environment, Anhui University of Science and Technology, Huainan Anhui 232001 )

Abstract: Aerobic composting of reed straw with exogenous nitrogen addition is an important way to utilize reed resources.
The greenhouse gas emissions and carbon and nitrogen losses of aerobic straw composting are mainly affected by the type
of nitrogenous substrate, substrate carbon and nitrogen ratio and additional inputs. In order to investigate the effects of
different nitrogen sources on greenhouse gas emissions and carbon and nitrogen losses during aerobic composting of reed, a
40 d aerobic composting test was carried out with reed as the raw material, and two treatments were set up: addition of urea
and addition of ryegrass, and the static box-gas chromatography was used to determine the concentrations of CO,, CH, and
N,O, and the traditional chemical analysis was also utilized to determine the physicochemical Indicators. The results showed
that: (1) The carbon loss in the urea treatment and ryegrass treatment accounted for 46.85%-47.03% and 46.62%-46.78%
of the initial total carbon, respectively; the nitrogen loss accounted for 9.81%-13.23% and 8.92%-10.62% of the initial
total nitrogen, respectively. CO,—C loss in the ryegrass treatment was significantly increased by 5.41%-8.38%, compared
to the urea treatment; Neither treatment accounted for more than 0.01% of the total carbon loss with CH,-C loss; N,O-N
loss in the urea treatment was significantly increased by 24.11%-30.93%, compared to the ryegrass treatment. The NH;—N
loss of urea treatment was significantly increased by 10.42%-27.63% than that of ryegrass treatment. (2 ) Physicochemical
indicators were correlated with the emission fluxes of CO,, CH,, N,O and NH;. Temperature and total organic carbon were
positively correlated with CO,, CH, and NH; emissions; C/N was positively correlated with CO, and CH, emissions; NO; =N
was negatively correlated with CO, and CH, emissions, but significantly positively correlated with N,0 emissions. The results
of redundancy analysis showed that NO;=N and C/N had the greatest influence on CO,, CH,, N,0 and NH; emissions.
(3) Regardless of the model, the cumulative emissions of the three Greenhouse Gases were the largest for CO, and the
smallest for CH,. (4) The emission characteristics of greenhouse gases and NH; from different nitrogen sources were
different. The addition of ryegrass increased the cumulative emissions of CO, and CH, by 9.64% and 0.23%, respectively,
decreased the cumulative emissions of N,O by 28.76%, and increased the total greenhouse gas emission equivalent by 48.48
kg * t”'. The study showed that the ryegrass treatment had smaller carbon loss and nitrogen loss, and the urea treatment
was more effective in terms of total greenhouse gas emission reduction. Combined with the seed germination index of the two
treatments, ryegrass was recommended as a nitrogen source with reed aerobic composting.

Key words: reed; nitrogen source; ryegrass; composting; greenhouse gases; carbon and nitrogen losses
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