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1 1% pH AN R iR R bk X 5318 R A 38 5 BR & e 1B AE S
M RREAE Y

:7 1 = 2 o1 3% 4
hEE!, BRI, KFK, R
(1 BRI S IR0, ] 650201; 2 VTR 3/ A= 745 28 550 [ G P AR U BT 5 st/ - 395 2 M T 548 o o el 4 5
OB LRI, H5 211135; 3 AMANAEIEEE, B 6502015 4 MAUAIISEEER, #s 210033)

i E: AHIURE pH MR A HL(C/N)H AR T iR i+ KB (Reductive soil disinfestation, RSD) AbH KBk 41
TSR ER R AR, L 20 SEFEVE M -8 WAFFE AT 4, 5 14 d 538, M52 T RSD AL ORF] pH AIA SR ON 241
At EHKASSANO-N) & & R E S AHER s, 2558 E0 . pH AR Xt 4% NO,-N LBRTC W5 M, pHS. pH7.
pH 8. pH 9 ZbFH+ 1 NO;-N F i 7E 41.94 ~ 44.33 mg/kg, AFEH VYR C/N X 148 NO;-N KERHIZmHFIE#INEFR, C/N 60 4h3
14 NOS-N ERFCR T, H N0 HECH i 3 C/N 90 AbFE 41 NH,-N % I 55 T HABALBE . IR B 38 K 417K NH,-N |
NO,-N & AR = SAHE B Rh —3, AARTFE pH 2404 T RAAEAHE CON A NO-N LBEECRIFAHME. 455
KE, % pH HHEGREE T, SANWE CO/N AFIT L3 NH,-N 77 NO;-N 2Bk, HAEMBUR = S AmiHE; J88 pH S, &4k
FIAHLEL C/N A FI T80 NOS-N 22 v 1 i 28 SR HE

KR A A BUWE; RiE g A, EEAK

FESES: S156 XHERFRERS: A

Effects of Soil pH and Organic Material C/N Ratio on Removal and Pathway of Greenhouse

Soil Nitrate Under Reductive Disinfestation Condition

YANG Zhiyuan' XU Lingying®, XU Yongbo®", YANG Ruizhe*

(1 College of Agricultural Resources and Environment, Yunnan Agricultural University, Kunming 650201, China;
2 Changshu National Agro-ecosystem Observation and Research Station/ State Key Laboratory of Soil and Sustainable
Agriculture, Institue of Soil Science, Chinese Academy of Sciences, Nanjing 211135, China; 3 College of Tobacco Science,
Yunnan Agricultural University, Kunming 650201, China; 4 School of Geography and Ocean Science, Nanjing University,
Nanjing 210033, China)

Abstract: In order to explore the effect and approach of removing nitrate from soil under the combination optimization of
different pH and carbon/nitrogen ratio (C/N) of organic materials, a 14 d reductive soil disinfestation (RSD) culture experiment
was conducted on the greenhouse soil for 20 years continuous cropping. The effects of different pH and C/N of organic materials
on NO;-N contents in soil and surface water and greenhouse gas emissions during RSD treatment were measured. The results
showed that the change of pH had no significant effect on the removal of NO;-N in soil, and the contents of NO,-N in soil treated
with pH 5, pH 7, pH 8 and pH 9 ranged from 41.94 to 44.33 mg/kg. The effects of different organic materials C/N on the removal
of soil NO,-N were not decreasing, and the removal effect of soil NO,-N under C/N 60 treatment was the worst, and the emission
of N,O was the highest. The content of NH:-N in soil treated with C/N 90 was significantly higher than that under other treatment.
The dynamic change trends of NH4+—N and NO;-N contents and greenhouse gas emissions in soil and surface water under different
treatments were consistent, but the NO,-N removal efficiency of the best C/N treatment of organic materials under different pH
conditions was different. In summary, in low pH soil environment, high organic material C/N is conducive to soil NHI-N storage

and NO;-N removal, and can take into account greenhouse gas emission reduction. After the pH is adjusted, the appropriate

ORETHE . ER QAR A T H (32160758, 32202608)F1 25 1 4 T & AFA AR A AN K NG & AATE (202005AC160043) FEH).
* A5G VE#H (xuyongboxx@163.com)
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conversion of low organic material C/N is beneficial to reduce greenhouse gas emissions in the process of NO;-N removal.

Key words: Quicklime; Carbon nitrogen ratio; Organic materials; Greenhouse soil; Nitrate nitrogen; Greenhouse gas

it 25 b 1 A A AR 7 8 A R AR
SHEIEMEANO-NFRE™E, HHEEmM,
FE I i B 3 A 7 AU BRAA R A KRR
(Reductive soil disinfestation, RSD)AbBAE R —FhEf
B R AR T, A WS A B R R 7K R it
e S 5[] N s A SR IR AT, a0 I e o 0
Ak B L PR AR B e R A PR L, IR B IR
R H AP, RSD AbBEERE A, R A AN TE IR A
JRAMET, YR EINEA YRGS, T35 L
1R 6 (R AR Fh ik E AR o) LU AL o 2 Bk AR 2
B, NO,-N & JFASER Y NO. N,O. N, HEi 2
KA, T NLO HEBOREE . e 2 Bl B SR A T2
T, B#AK NOS-N ke I 2 A0k NLO HERLXUES:, F4
TE 22 BRk 2 At Rk it TR AT BE D D R R B,
FHAMET™ RSD J5 A8 52 1R A 150 it =2 1l 198 ik o fiff ke
HAY )

N RSD AbBER AL H +-3 pyad #v, T EE
3 NOS-N LFRiy = KEm: 25 LA,
W M A AP . RSD A Hiis a1 48R SAUA JF 4%
P, R AMEA PRI J5 0T LA n £ 3864 s
P, 135 NOS-N [FAb 5L A 8 8 R (NH,-N)FIA HLAS
AU, HWFIR KR, 76 NOS-N B 4 s 3% I,
PAISBZEH(C/N 38, itk C 2 500 ~ 7 500 kg/hm?)
Y RSD H AR B LA AT 5 25388 i + 398 NH,-N &
&, 13 NO,-N % R (Eh A 5804 1 RSD
fib I FE A S FF(C/N. 80)FIRS AT BB 2% (C/N 74) Y
+3E NO,-N ZBRacit, ¥+ NH,-N, NO,-N &
RS NS mTH, R ON ANEA
LB L 3ENOS-N [ L BRBCRAAAE 2R, A NO;-N
FeAk k) NH,-N (5 SeE R & A —5, it
Gb, K BOKMBRENET, BiTEE R 5
K RSD Ab#AT AT BE & A NOS-N iRk . it /<
Bk, AU LI, RSD AbBEE T NLO HEjch
AR EN AL EHER) 950 5 ~ 2 554 £51); FEKRERS
FFEL FRFEFE . AEAREFE . HEE . KERFSANH
AHWRHG R RSD AbEE R, BRH RER SN,
HAbA MR 2380 3 NLO HERUREE ). 57 4b,
RSD Ab Pt 7 ) + 42 4L T AN A MLfse, JLnl i@ i
P 3 CH, IRYIHER R, R A HLAR
Rt fe e CHy HE ™, 25 Lnl %1, RSD HiAR %
FRugRREh B R0 B Al BB S AE NO,-N itk il

TSR NO WHERCSE B, H 58 i PR IE
C/N WANEA PR, AT EBR &4 NOS-N 1)
[FES, AR TRORE, FEOREE RS G XU,
Uboh, EAERT A S e . - 4 pH 1 4%
() B SRR A, AT LA I 5 i - R R s A AR el
458 NOS-N i, F5ERM, WKIRAKMET,
RIA] pH )+ A0 (bl S e k3 22 U5+ 1A
e R s b 11 pH FEARIM AR, B2 pH 4.5 247
AHZE T 01O, AT, MEZK IR &A% L3964 LS AN
pH ¥ 25200 11 NO,-N L FR&CR , (H BT RSD
Ab PR AR OR TR A B C/N R+ 3 pH A T
Xt A4 K K NH,-N, NO;-N & Fli = <A HE
LT A B R E A D

BT, AT T RSD ARHE T ARG P
B C/N Fl1-4% pH T +3E NO;-N L5,
TERE BB bR -3 R 6 5 4 , RIS AR E 115
REK, [FEERACA RIS YL AE Y RSD elitt
2, DA R AR A 18 i =5 b EAB 2 RN 3% 43 580F FH 4
PEFRIS A

1 #RERE

1.1 fkart

MBI R A VLI s VLT X L B
1 20 ARG S KHH(31°55'37" N, 119°02'59"
E)0 ~ 15 cm £ )22, SRAERTEA 2022 45 Z= 5 R UK
Joi o SRAERY 13, BBk AR R, KT id 2 mm
i LAt SR, HKASTE O/N A B AR
FHER(CIN 20), EZIEGA(C/N 30), 3 (C/N 60).,
ZFF(C/N 90), +4E pH W& i A4 41 K (CaO
99%, HTEl)LBL . ARy . PIRHDE A AT
MEE IR, TR A IR T 60 'C M, Bt
0.25 mm ¥ o (X FERPPRILARME T INE 1 PR,
1.2 REWHE

RIGBEE T 5 pH MAHIR CON 2 MHE,
o pH ¥ 3 AKF, 4351 pH7. pHS. pHY it
i P7. P8, P9, LIANIEYE pH (13 pH=5) R X} HR(PS).
ANTR] =398 pH ) A (B0 20 A A7 I e BEAS [) ¥ Jon L B3 ik
AU, [ — 3 pH 00T, AR CONIKHE 4
ABEEE, 4390k C/N 20, C/N 30, C/N 60, C/N 90
YHIEN €20, €30, C60. €90, EAIRE it
2 fiR.
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Table 1 Basic properties of soil and materials tested

e Ed g C/N  NH,-N  NO,N
(grkg)  (g/kg) (mg/kg)  (mg/kg)
-5 19.76 3.01 6.56 4227 123.4
23 446.60 22 20.3 - -
BRI 45981 13.8 33.32 - -

EES 639.3 10.10  63.30 - -
5T 500.79 5.72 87.55 - -

T -7 FaoRE

REEAEREFW RO T FRBGH S T+ - &
50 g (IXT L RET 250 mL 5380 b (B bR E AL 3
W), 30 C HiKESE 7 d BMORMAYTEE; IEXBESR
B, WM 1.0 g AUWRDEE S 1R MRS (2%,
mim); IMAAEG KT pH £ AR+ pH; faE 1h

Ja, HMBTRL 1 1 5 AZRIBK M R P Y
1 em WKJZE; G, AAREHEEFIMM 2 R
P AMEAR Y, KRR 5 S 30 C HIRIEFRFEN
LR 360 h, LRGSR 4. 12, 24, 48, 72,

96, 120, 168, 240, 360 h IFRAESIARES, FF
5E CHy. N,O Fll CO, HEGH A . 52 B rh LS,
FE 10 R, BWRASEERER, FTITE IR HUM 258 X
15 min J5 5 FZE; BRI 30 CHEREEF=A
#iE 4 h )5, 25 mL SR 3 YR AR AU
JG, R 25 mL SEEEA 20 mL S, HTFE
CHy. N,O Fll CO, Wi . SFERAETEMG , IEAHF
RS R, 7E855% 24, 72, 120, 240, 360 h
I HEAT T B PE SR £R R 3G SR A 1 38R A J5 iR
), FITFIE 3 NH;-N, NO-N &, JfHAEL
BERAERTICAE T 1H 7K, % H NH,-N, NO,-N %,

2 Bt
Table 2 Experimental design
b3 pH  CN b pH C/N pisL] pH C/N b3 pH C/N
C20P5 5 20 C20P7 7 20 C20P8 8 20 C20P9 9 20
C30P5 5 30 C30P7 7 30 C30P8 8 30 C30P9 9 30
C60P5 5 60 C60P7 7 60 C60P8 8 60 C60P9 9 60
CI90P5 5 90 C9o0P7 7 90 CI90P8 8 90 C90P9 9 90

AN T 7K NH,-N Hl NO-N £+ 1 g 22
8153 (Skalar san++, faf 22700 ; H3ELL W)
Bk . R & B RHICE T (Elementar Vario
EL I, F8FEHME; CHy. N,O Fl CO, #e R L&
FID £ #5 i SAH 15 (GC-2010,  H A) I %E .

1.3 HIBEREBESZITSH

CHy4. N,O FlI CO, HEGH % X BRHE RIS
A1), 2).

F=pxAC/Atx273.15/(273.15+T) xV/m (1)

M=S(F+Fi)2% (t—t;1)x24 )
ftq:' F ﬂi] CH4. CO, il N,O E‘Jﬁlfﬁﬁl‘ﬁi, mg/(kg'h)
M pg/(kgh); p K CHy. CO, Fil NLO FRUEIRZS T %
5 AC/At R EEFHA CH,. CO, Fil N,O MR BEHE I3t 5
TRIEFRIREE, Cs VRIS FRi b SR s AR
m*; m RHT L, kg; M R CH,. CO, I N,O
SR, B me/kgs ¢ ASRAERSIR](d) 5 117
KRR SR AR B ] 18] B

AR T A B YA Excel 2019 Al SPSS
24.0 ST S G4y Hr, Hor o R 2R 2550t
(Two-way ANOVA) Pl A7) + 3 pH FIAMEAE C/N
AP T K-t —TH I NO-N E [0 iy 2520k, R
FHEAN & 7 243 M7 (One-way ANOVA)IFEA ] — pH T

AN[E] C/N A ML R BERIE— C/N A HLYIEE R AN
pH Kb it + EAE R h 25 BRI A& A2 1 52 ),
DL TR A B A 398 K A T K AR S A L A AL
M ESARHECR A, IR A LSD ki T i E
K:56: . FIHH Origin 2019 $EF77ER .

2 HBREHSH

2.1 ARLE pH FIMNEENIRRE L EEA
ATLIERESREEER

RSD AbHIXf +3E NO,-N 2= [ (U520 £ B AL %
+. ok KEARE . ABFSRY RSD A HHE 3= 544
WK &M TR pH FIAMEAGHLIAL C/N EEAL
&, R 3 ATH, BEFREEH (360 hyf, pH XS 1
Bt MK NOy-N &&= EE M, +% NOs-N
i 41.94 ~ 44.33 mg/kg, H 7K NO;-N F it 5.48 ~
8.34 mg/kg. X T NH,-N, /& pH FRigE4s 84 +
HEAN K NH,-N &8 LA pH 9 i, pH 9 4bFHf)
398 NH,-N SF-24) 4543 51% pH 5(CK). pH 7. pH 8
AbFRBEAN 16.8, 9.17. 12.99 mg/kg; +TH/K NH,-N
SO N5 A pH S pH 7. pH 8 B3I 1612
1.50. 5.78 mg/kg. =S N,O HEE 2 T4 NOs-N
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KR R BRI RSN R, HiEk 4 AT,

Ah, T pH AR, CH, Fl CO, HECR: B n. Mt

pH5. pH7. pHS, pH 9 b3+ N,0 ZRUEik &4y ALhL, VAR E pH EANEE EERIR 3 NO,-N &

B4 134520, 1777.50., 1918.80, 1805.40 pg/ke. 1t

R R EeR, (HAT AN+ NH,-N &4,

£3 BHRERFARE pH BEFMNEEHIE ONBETHIEMLEK NH;-N. NO;-N B8

Table 3 Contents of NH, -N and NO;-N in soils and surface water under different pH and organic material C/N ratios after cultivation

Abg n + 1 F1HiK

NH,-N(mg/kg) NO,-N(mg/kg) NH,-N(mg/kg) NO,-N(mg/kg)

pH P pH 5(CK) 12 57.83£4.05b 4381 +4.54a 18.58 £ 13.55 b 7.08+4.23a
pH 7 12 65.46 + 4.97 ab 44.10+9.95a 33.70+9.18 a 8.34+7.66a

pH 8 12 61.64+23.30b 4194+ 6.48a 29.42+433a 6.70+1.45a

pH 9 12 74.63+8.17a 4433+£10.93a 3520+ 8.41a 54842592

SMIEPIEL C/N C/N 20 12 58.84 +20.95b 33.96+2.97d 39.85+10.43 a 482+839b
C/N 30 12 64.56 = 4.53 ab 40.19+1.17 ¢ 2721+8.99b 5.93 +0.55 ab

C/N 60 12 61.18+5.48b 54.56 £5.06 a 2222+733b 938+ 1.54a

C/N 90 12 7498 +12.83 a 4548+ 0.44 b 27.61£10.69b  7.47+2.01 ab

pH = B R C/N C20P5 3 48.33+0.87 ¢ 3837+123a 55.99+0.61a 0.73+0.07 a
C30P5 3 63.92£0.93b 32.41 +0.25 be 4722+0.79b 1.26+6.86 a

C60P5 3 62.00+1.43b 33.88+1.26b 23.24+0.64 ¢ 5.61+034a

C90P5 3 8430+ 1.22a 31.17+091 ¢ 4797+0.82b 1.68+0.25 a

C20P7 3 60.22+0.97 ¢ 4143+0.07a 12.52+0.17d 6.39+0.08a

C30P7 3 63.17£0.77b 40.11+0.71b 33.88+0.87 a 5.87+0.42b

C60P7 3 63.13+0.56 b 38.53£0.30 ¢ 3223+121b 5.15+0.13 ¢

C90P7 3 71.72+0.40 a 40.69+0.35b 30.23+0.69 ¢ 632+0.15a

C20P8 3 53.86+1.86 b 72.62+1.38a 10.61£0.20d 10.67+0.30 a

C30P8 3 64.43+0.42a 58.54+0.36 b 2299+ 1.36¢ 9.80+2.79a

C60P8 3 64.40 +0.27 a 4997+023 ¢ 28.48+0.31a 8.49+037a

C90P8 3 63.62+£133a 60.10+0.81 b 26.80 = 0.08 b 8.53+0.17a

C20P9 3 56.83£0.96 d 45.82+0.40b 10.21+0.10d 10.52+0.33 a

C30P9 3 7333+ 1.08 ¢ 4535+0.07b 30.70 +0.40 ¢ 6.43£0.12 ¢

C60P9 3 90.90 £ 0.77 a 4931+0.73 a 33.74+ 1.63 b 752+021b

C90P9 3 78.87+1.39b 4537+0.76 b 35.80+0.11a 5.40+035d

F XS pH A <0.01 ns <0.01 ns
HHLYIE C/N <0.01 <0.01 <0.01 <0.01
pH ¥4 B R C/N <0.01 <0.01 <0.01 <0.01

T RMEIRS I TFAE & fRe 2 FFEERE A F/NG F B R W) — B 3RS R AR B 22 5 .35 (P<0.05); TR,

RIF CN AR L3 K NH,-N

S354 54.56 mg/kg H19.38 mg/kg. A, X N0 HE

NO,-N & DU i = SUAHEIE A B, = CON A
DL BRI L3 NOL-N Hl NH,-N 5 R84 1 35 5 T
C/N AHLYPRIAEEE, BEIH = C/N AT LR BT DS
HHE NH,-N 7751877, Heb, ON 60 AHLRHb -+
HE NO,-N Al [fi7K NO,-N ) g 2 8 T HAb AL #E

JitE, CN 60 AHIYPRALHET -5 N,O BEHEC
2883.00 pg/kg, 1M C/N 20 AbFE N,O EFUHEEI N
392.10 pg/kg. {EAHERRIE, C/N 60 AHLYRBHALFE 115
NO,-N LSS R2, H N0 HbiliEfRE; ON 90F
PLY R B A 398 NH,-N 5550 822 e T H AR 2
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Table 4 Greenhouse gas cumulative emissions under different pH and organic material C/N ratios

Qb n

CHi(mg/kg)

COy(mg/kg)

N>O(pg/kg)

pH J#% pH 5(CK) 12
pH7 12
pH 8 12
pH 9 12

C/N 20 12
C/N 30 12
C/N 60 12
C/N 90
C20P5
C30P5
C60P5
C90P5
C20P7
C30P7
C60P7
C90P7
C20P8
C30P8
C60P8
C90P8
C20P9
C30P9
C60P9
C90P9

SMEPIE C/N

—_
[\S)

pH <A AR C/N

W W W W W W W W W W W W W W W w

122.40 +£23.66 ¢
194.70 £ 133.43 b
242.10+217.66 a
265.20 +£349.09 a

140.40 = 33.87 b

113.70£9.72 ¢

95.40 £ 16.87 ¢
47490 +268.62 a

126.00 £31.27 ¢

157.20+42.16 b

177.60 +£19.27 a

100.80 =85.24 ¢

111.60+55.16 b

121.20+17.21 a

12450+ 19.13 a

100.80 =25.82 b

98.40 £5.39b
108.00+15.27 a
104.40 £24.33 a

70.80 £ 8.51 ¢
153.60+66.39d
39240+ 52.16 ¢

565.20+19.83 b

788.40 £49.51 a

2319.30£330.49 ¢
4018.20+374.21b
4131.30+364.72b
44133057846 a
3620.40+1188.38b
3739.20+775.80 b
4076.05+1104.08 a
3421.65+886.20b
1940.40 £221.50d
3738.00 £ 153.68 ¢
4101.65+147.55b
4701.7+193.27 a
2707.26 £115.80 d
3656.40+88.42 ¢
4059.64+103.25b
4533.67x111.21a
244441 +£100.36 d
4387.23+86.47 ¢
462248 +94.37b
4850.45+103.54 a
218525+85.62¢
4291.27+57.39a
3741.60 £109.85b
3567.61 £54.26 b

134520 +544.69 d
1777.50+1038.41 ¢
1918.80+1355.35a
1805.40+1354.42b
392.10+179.47d
1437.90+31822¢
2 883.00 + 684.64 a
2 133.90+457.47b
660.00 £ 19.27 a
327.60+27.36 b
292.83+£2230¢
288.16 = 18.54 ¢
1264.84+2721c¢
1834.81+54.36a
1539.65+13.33b
1112.49+26.18 ¢
1974.06 +41.24d
2756.47+5554 ¢
3518.40+10.21 a
3283.28+96.72b
1482.61 £34.53b
2191.23+18.84a
232447+27.19a
2538.51+42.13a

Ti 2200t pH ¥
AHLYE C/N

pH HE <A HLPIE C/N

<0.01
<0.01
<0.01

<0.01
<0.01
<0.01

<0.01
<0.01
<0.01

TEAHTE pH /KSE R AR C/N ARG I+
# . LTK NH,-N, NO,-N Flii 254K (CH,. CO, .
NoOVHEHIA W52, fh3 3 I, JCit pH 215
P, C/N 20 A WL L BEAY 138 NH,-N & 445
T HABANFE(P<0.05), A, B pH 9 & T4k, [A)
— pH £ F 1 HE NH,-N 75 52 L BLREA LR C/N
W EFHAgEaFE ., pH 9 &1, C20P9. C30P9,
C60P9 . COOPY b F +-3E NH,-N 41U 73514y 56.83 .
73.33.90.90, 78.87 mg/kg. XF T 14 NO,-N, & C/N
HHLYRHAL B 43 NO,-N B AL B EMK TR ON
AEFE(P<0.05), XFHIAHE pH 2544 T i = C/N /Y
HNEAHLPRL A T 4 NO,-N B NH,-N £
&, HLLC90P5 AbHAU R A, H 3 NO,-N &t
{h 31.17 mg/kg., XFF MK, HE pH WAL,
AR pH B[R C/N A HLYPEHR I 117K NOy-N
T ERW, HHKAE KL NH,-N BRI,

2 opH JHEEZE 7 VUL, B C/N AHLYRALEE A+ ik
NO;-N F AR Tk CO/N AHLY R HE(C/N 20), H+
HE NH,-N 2555 7% C/N G HLARHLEE(C/N 20).
X PR E SRR, BR CH, BN, +3E CO,. N,O
HECE A Bt 418 pH WA in . Hodb, AN pH K
TR, iR C/N ANEA B AR £ 58 NLO HER
B A—S Y pH<7 I, Ik C/N B HLRHE
PRI NLO HEBOARE ; 24 pH>7 I, & C/N £
ML R 3 -3 N,O HERBOARS 5 . 256 KR
& pH &0 F, Wi E ON GHWREA R T 5
NH,-N 772 Fl NO,-N 5, HAEFRB NLO JdiHEXU: .
22 ARELE pH FSMNEENIRBRE L EEA

& T 11 NH,-N, NO;-N =L #142

3 NH,-N £ NO;-N e A K & &1 EER
. BARAE, Toiflit pH FSNEA DKL C/N,
HHE NH,-N A BBl 3 55 % 05 ] (0 3 B 1 3% 25 1
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Jn, T3 NOS-N & FRE, (B[R b 2R Y
AW R 225 Hd, YIRS pH B (pH 5),
C/N 30, C/N 60, C/N 90 A LYk B + 53 NH,-N
i DI ERE R E ST O/N 20 A ALY R (]
1A). -4 pH BomZ 7 5% 8 iF, C/N 90 ALK
ARFR A 43 NH,-N 3 ek o 3 v T ol b
B, {H C/N 20, C/N 30, C/N 60 A HLY R FEE] Y
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C/N 20 A HLYPRH AL H A T K NH,-N S 1) g 2%
E T HAbALE, 235009 0.11, 0.13, 0.13 mg/(kgh),
XERIY L1 pH A 5. 7. 98, MK CO/NHHLY
BHE N 4 K NH,-N & [EAEERE, Y pH
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HE pH N 9 B, C20P9 AbFHI) NLO WE{EHEBGE AL
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