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Abstract: [Objective] Soil organic nitrogen directly reflects the nitrogen supply capacity of soil. Therefore, it is important
to clarify the mechanism of the effect of organic fertilizer on soil organic nitrogen components. [Method] This study was
based on the long-term positioning experiment started in 2008, and four fertilization treatments were set up (no fertilization
CK, single application of organic fertilizer M, single application of chemical fertilizer NPK, and combined application of
organic and inorganic fertilizer MNPK) to explore the effects of long-term different fertilization on the content of soil organic
nitrogen components in apple orchards on the Weibei dryland. Besides, the key mechanism of increasing organic fertilizer to
improve soil organic nitrogen content was studied through soil organic nitrogen component determination and metabolomics
analysis of nitrogen metabolites. [Result] The results showed that compared with NPK treatment, the contents of soil water,
available phosphorus, available potassium, soluble organic nitrogen, and microbial biomass nitrogen in MNPK were increased
by 4%, 33.8%, 41.7%, 8.2%, and 21.7%, respectively. Also, the content of acid hydrolyzed total nitrogen and acid ammonium
nitrogen increased by 10.1% and 8.9%, respectively. The amino acid nitrogen content of M treatment was significantly higher
than those of other treatments during the whole growth period, followed by MNPK, and CK was the lowest. Soil organic
nitrogen components were significantly positively correlated with soil total nitrogen, microbial biomass nitrogen, and available
nutrients (available phosphorus and available potassium). Except for non-acid hydrolyzable nitrogen, each organic nitrogen
component was significantly positively correlated with acid-hydrolyzed total nitrogen. Metabolome results showed that the
nitrogenous organic compounds in MNPK treatment were significantly higher than those in other treatments, and the proportion
of amino acid nitrogen in the application of organic fertilizer treatment was higher than those in other treatments. Compared
with NPK and CK treatments, amino acids accounted for an important proportion of nitrogenous organic compounds
upregulated by MNPK treatment, and 8 amino acids were included in 45 nitrogenous organic compounds. The relative
abundance was significantly positively correlated with available phosphorus, available potassium and soluble organic nitrogen.
[ Conclusion] The results showed that the improvement of soil physicochemical properties with increased application of
organic fertilizer was conducive to organic nitrogen decomposition and turnover of amino acid nitrogen.
Key words: Combined application of organic and inorganic fertilizers; Organic nitrogen; Metabolome; Amino acid nitrogen;

Long-term positioning experiment
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1.1 RIE XL

ZIRESH AL T B VG T8 e T E /K BV UM R 73 SRt , b B PiE AL R, -
R 11.4°C, ZHEFHIBE/KE 577.8mm, WG HIERAC L, WE TR L WE L9
g2, gL, H 0~20cm L)ERAMAE SR N AR 13589 kgt &% 0.77g kgt i
DR 227 mg kgt. BAR 2.10 mg kgt AR08 16.94 mg kgt A4 151.28 mg kgt. pH 8.36.
1.2 it

RIGLET 2008 4, (Ll FoNK E =5, JEaE N M26, 2010 FHAZEH, HRATEE N 2m x4m,
NHE B . RIGEE 4 DMHEEAE: AR (CKO. HEEHUIE (M), FiEfbit (NPK)
FEHEHIERE (MNPK). fAMCEEEE 3 IRER, BANELE 24 FREN. AHUELIEEERT
KERSUGRE (10 A B —kMEN 3 d . & 8. SRS 3 YN . HAd, 50% (m:m)
TR SGRfE AR N5 AR —& R, & T 1 30% (m:m) FT 20% (m:m) 4353 44 F 4.
JEE R IR LG RE T 2t N o AR AE R — DU S B XA N, PRBEZISN 40 cm, B AE Ui, Atk
Akl BAEARZE (N460g kgl), WERE ARG 4% (N180g kgl, P.0s460qgkgl), HHAE AL
(K,05009 kg1, HHLUIEANFEFE CHHLUR 350.0g kgt 4% 23.3gkgl. & 6.2g kgt. 4 9.4
g kg, i AEE L 1, A R A AR Ab 3R R0 AL TG TG i Ak 2R R A B N (R A A HLAE A
BETEAVEITFEHEE, BRMENAEEEHE), & b FERNERE H iR 280
IR 5T F AR T IEE -

= 1 R IEFERE

Table 1 Experimental treatment and fertilizer amount /(kg fim2)

gUt AHUIE LT Chemical fertilizer MR
Treatment Organic fertilizer N P20s K20 Total nitrogen input
CK 0 0 0 0 0
M 45000 0 0 0 262
NPK 0 564 276 276 564
MNPK 22 500 431 180 180 564

H: CK, WAL M, SEAPE: NPK, Bjgfbit, MNPK, HHLENEH. FF. Note: CK, does not fertilize; M, single application
of organic fertilizer; NPK, single fertilizer application; MNPK, organic and inorganic combination application. The same below.
13 HRHEMRESNE
73301 2019 FERMEA 27 (3 ). ARRUN (6 ). AU (8 ) Myl (10 ) K% 0~20
cm £Z HHERERL, ERDESNEEE AL TIRD WEBRE S, SR 9 BN EER, B
AbERYE 3 ANEA, MY (10 HD FERL A PIER 2y, AT IIE R3S KR (SWCD . A (NOs
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NV SR (NH-ND L SEAERIZ (MBC/IMBN). AIEMEAHLEE (DOC). I IEMEAHLA
(DON), R THFEHFME L3EHE SF (EC). HHLF (SOC). &% (TN). pH. H R (AP).
A (AK) B, 4 AR R A T e A PR 5 .

+35EE KB ML TR0 52, pH % DELTA320 pH i+l (K i & A 2.5 © 1), 333 ( NOs-
-N A NHs*-N) A 1 mol L KCI #i21, AA3 ZELLBIHT{ (SEAL, Auto Analyzer 3, 7E[E)
MsE, AP H 0.5 mol L™t NaHCOs iZ 4B fitb ikl g, AK F 1 mol Lt NH4OAC =4 —K I

EE 11 5) —TOC {UAHIZNIE, DON NEEM R & E S NHa-N A1 NOs-N F 2z 204, 85
HLE > 25 K Bremner 3%, 1% TN SR L1 Rk & 13,

FAHL1.0g #EHE 2mL BB T, IIANEAR 6 mm BIFEERL: 1mL HE-K (4: 1viv) HRBUK,
WIERY; , VKiERE 5min, 15000 g. 4°CHMF FEGG 20 min: H—E & 1) _BIE WM Ak MR 2
HE &8y 53% (viv); 150009, 4°CE0r 20min, YdE W, KA (it -A BE S i (Liquid
chromatography-tandem mass spectrometry, LC-MS) &40 # 386 MRV, 3T & AFEER K
2\ F) I B T ROHAR 1 R G B AR e BT 3 UHPLC -Q Exactive HF-X HR 48 . il ity
HypesilGoldcolumn (C18); #Fif A 40 °C; ¥y 0.2 mLmint; IEAXTREIE AN 0.1% (viv)
R, WizhHl B AHEE, 7N/ Ay Smmol Lt EERR%:, pH9.0, WzhM B AFE. 5
MEEAS SIS b SRR AR SO B ] (QC) #RAS . MR 2 th AL 5t v R BUERH
M HRAF TR FEMEHBIE RE, SRR IE. A FAMESCREREES, mERH
JG [ 100~1 500 m z1.

NALECRE H CD3.1 48 e R A 3R AT Ab 3, RN AR IEEAT (R B B 1] S A7 bl 58 2 55010 97 BRL T IE
SRJE B AR I T 2 0.2 min AR B2 5 mg L1 XA FERE AT 55, A4 e . Bh)o
WEFEMZ 5 mgLtl. (S5 MmEME 30%. Gt 3. H/ME 5. IS 7555 Bt T
B, [ g T e g, ARG EAET, RAEEBES 7. BT ST o1 T
MF+5 mzCloud. mzVault F1 Masslist £ 4T LEXT
1.4 BRI

KRR R T 20 /N B EMEZE 7% (LSD) #HT 7 204 (ANOVA) FIZ E i (P <
0.05 AN EF B E ). FIH AR (PCoA) WEFAFIALHE A2 . L6k, Lz
1% % (Fold Change) KT 2 B{ Fold Change < 1/2 H. P <0.05 it MNPK 4> %] 5 CK #1 NPK
(1) 2 S AR 4 o FI B2 Rk (Pearson) AH I 434 732 40 At - 884 PE i 5 MNPK A% CK FiT NPK
JLFE E RS BA N B A, @it A& (pheatmap) B3E47 AT 44 204 . F R 4.1.0 AT Origin
2021 FATER .

2 45 R

2.1 TEIMERRALIE HIEIBIL 14 R

3% 2 7113, AHUIEGRINT LR 2 TSGR & E R, S A A RS B
A : NPK>CK>MNPK>M. MNPK AbBEAH#E: CK A1 M, LIBATIEIEA A S B BT T 27.7%.
31.7%. M b FE TIEGUEY E Y BRI A S B EE S T HRLE M AR S =S T HR =AM,
CK &R &G EMK. MNPK fil NPK ZbFEH GF (EC) BT CK M M 43, 114 pH % M 4b#
BmEdh, TRFEZEF. MNPK AHHE NPK 38 A 1A R & 520 Al s 41.7%F1 33.8%. CK
W ISR S EEE S T HRLE, HPAHESASELEEZER. NPK AL HIERHER
FEREERTHRINEIIE (M A MNPK) AR, 1 H3EA PR S EN08 M AREER MNPK Ab#
BERET CK AR NPK 4 HE, M AEREIL A F 3T T 47.5%7F1 43.5%.
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Table 2 Soil nutrient content under different treatments

Qb

EC/ som/ TN/ NOs-N/  NH/N/  AK/ AP/ DOC/  DON/  MBC/
SWC/(g-kg?) pH
(nSem™?) (9kg?) (gkg') (mgkg') (mgkg?) (mgkg?) (mgkg?) (mgkg') (mgkg?) (mgkg?)

CK

NPK

MNPK

18.3#0.2c  107.228.1b 8.440.0b 15.7#0.5b 0.940.0b 1.920.1c 1.340.2a 254.4422.7c 19.243.2c 27.4+1.8b 7.6+.l1bc 168.6+12.6d

20.740.0a 117.2#19b 8.4#0.1a 23.240.7a 12#0.1a 1.740.2c 0.740.4b 431.0443.7b 22.440.7c 12.840.4d 7.320.3c 332.4+14.5a

17.940.2c  141.933.8a 8.440.0b 16.140.7b 1.140.0a 8.920.5a 0.740.1b 458.8420.9b 32.543.8b 35.642.0a 8.920.1ab 236.624.5¢c

18.840.3b  142.928.6a 8.440.0ab 22.1+l.1a 1.1#0.1a 3.3#0.3b 0.840.3b 650.3446.5a 43.442.7a 16.2#1.5c 9.6+l.0a 287.1+17.0b

7E: SWC, LfEfKE; EC, WSE; SOM, LEEAHLI: TN, £%; NOs-N, MHEZ: NH-N, #EE: AK, #AMH: AP, HAL
W DOC, lAVEAHLEK: DON, WiAMEAHIE:; MBC, WUEMAMER: MBN, MAEMEYRER. FHIARNG FREFRRAF LB A )
ZRIKEEKF (P<0.05). F[H. Note: SWC, soil water content; EC, electrical conductivity; SOM, soil organic matter; TN, total nitrogen; NO3—
N, nitrate nitrogen; NH4*-N, ammonium nitrogen; AK, available potassium; AP, available phosphorus; DOC, soluble organic carbon; DON, soluble
organic nitrogen; MBC, microbial biomass carbon; MBN, microbial biomass nitrogen. Different lower-case letters in the same column represent
significant differences between different treatments(P < 0.05). The same below.
2.2 FEIFNEATEERAELIRAENRESEE

H & 1a AT4S, AHUIEHRAREW N LR B A& &, JEHEE LT PR, HEaERfg

IS, RIS RS B, HIE 1b W15, MNPK ACFLLE 4 45 15 RS 1 I 4 358 i
HWARNEE, NPK FZ . ME 1c AlfF, A HUERBA BRI L HIRMAR SR &
B, BTZF ) M AP R R A AR S, R T NPR AR ER, I AR sl A 40 MINPK A 25 B
BEFET NPK AR, AT S, NPKACE AR FIAS RSB RIC (BRI, I HAEHT 5
IR A& B T H RPN & 1d SRR I R E R A HUIE RS TG, &S

FIRTHAN SR, A NPK A BRI RS & 35 5 T CK A MNPK 4b2, {H5 M AT
BEER,

Hi&l 1e AT4%, AHUERHRNRER B EHINARREREE, M A MNPK A B LIRS AR
ANEERBARET NPK B, JUHRERAY, JFHEEAFHRHER, BRSE 2D
PEAR A . & 1F R RIENE SR EE A T IIRHERS , B S B 2 IUE IS, 72 R AT,
M ACP Az, ERRPUY], NPKARBE IR ISR S R EE m T M A CK L2,
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W AN FRERIRF B WA F AR A 22 798 B % /KF (P <0.05). FE. Note: Different lower case letters indicate
significant differences between treatments in the same growth period, and different letters represent(P < 0.05).The sames below.

1 AR EFANAA S S8 (o BAEDE, b BBESE, o BERMEE, d ERMEEE,

o f BHEREZO

e. RIS

Fig.1 Content of soil organic nitrogen under different treatments (a. Acid-hydrolyzed total nitrogen, b. Acid-hydrolyzed ammonium nitrogen,

c. Acid-hydrolyzed unknown nitrogen, d. Non acid hydrolyzable nitrogen, e. Amino acid nitrogen f. Amino sugar nitrogen)

2.3 HIRBUMREANEESHEXKR
HE 2 ArfS, IR RS IR S RN W TR (P< 0.01), SHE/KE. WMEMAED
Bk MAEWAEER. AR AR AR L IR PR R IEA R (P<0.01); FRAFELASR
HEaT st AR SR AR RS MR IEAR (P<0.01); FRRSR S L%
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AHUR. 5 éﬁ\M$%$% BMEE IEMK (P <001, SHAEMEYEREZIEMHRKEP <
BANUR. MEMEDER . SEMWEEIEHSE (P <0.0D),
BEFAF(P < 0.05); MRMAIEHE
A ML 3 S SR (P < 0.01). BRERAEMEZS, %ﬁﬂ%@“%&%nﬁwmw%EM%m

ooa AERARE
E%Emiw<0%%

< 0.01).

B IEAHR.

T AHN: FRARME,

HERRL

*PE0.05 O 001 F0F P=20.001

AN: BRMFHESH

AAN: FRIRE R,

ASN: ZIEHEEA,

BAEIME, #MENEAr S HEREERE LMK, 5%
SWC [SWC ® o 8 8 ® B d @ ok ® B B
DOC [o0as DOC 48 88k ok
DON [-032 -037 DON . & & % & ’ % sofck &

EC |-031 042 095 EC >.< * Ak .< . * Rk ® ok
MBC [064 026 055 -054 MBC 488 % & @ w & S % B
MBN [ 063 007 4938 -037 062 MBN B @ 8 & @

TN [oos2sirae0 020 e 025 TN B k£ # @ S B B B 3

AK [ 030 0059 037 048 | 0.24 0052 068 AK .: E ® >.< ' E *

AP 045 001 022 027 019 0040 034 050 AP sokik :.

pH [ 051 0081 072 061 0.66 055 030 0.030-0.036 pIT =.= =.k ok kR ok e Rk

NOS-N (037 -040 085 094 [ -038 =036 026 045 025 053 NO3 & £ LR

NIT,'“N |9.064 028 0.10 0050 -0.32-00031-031 -0.13 0.087 047 0.048 NH4 #k E-
SOC [021 013 934 020 062 056 064 034 019 043 029 0001 SOC :.« B B %
AHN |04 000 4008 001 070 047 070 062 048 033 4011 043 071 ATIN e 8 R

AN [ 0.5 0008 D35 059 0018 011 043 072 085 029 055 011 009 047 AN
AAN [000 013 -0044 0010 032 039 054 033 021 024 0.043 0001 056 066 035 AAN 8k
ASN [035 092 028 008 053 036 046 031 025 035 415 030 040 0461 815 143 ASN
HUN | 039 73E4 038 036 039 028 024 024 010 0.2 039 .052 034 051 007022 011 HUN
NHN [-037 -011 022 039 <026 -0.14 067 031 D.025-0.013 049 0011 0.16 -D.058 012 0.065-29E-5-0.20 NHN]

SFFIFF I FT T F IS

5 EE

S5 mAY)
v BEESE

ARGy (AR

06

— 04

02

- -0.4

-0.6

-0.8

HUN: BEffARHASR,

NHN: R

Note: AHN: acid hydrolyzed total nitrogen; AN: acid hydrolyzed ammonium nitrogen; AAN: amino acid nitrogen; ASN: amino sugar

nitrogen; HUN: acid hydrolyzed unknown nitrogen; NHN: non-acid hydrolyzable nitrogen.
Bl 2 BAAAE N RA S 5 g R A SR R

Fig.2 Correlation diagram between organic nitrogen components and soil physical and chemical properties during maturing
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60 30
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g 40} 2151
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g £ T T
p= Z 10t I
T 3 = b J
= = |
- T st l
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41 41
20 . 0
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4 Treatment Ab i Treatment
W ANFVNEFRERIR AN F A ER R 22 70k B2 K (P < 0.05). Note: Different lower-case letters represent significant differences

between different treatments (P < 0.05).

K3 IEE TR S RAN A 2t B s R b B TR

Fig.3 Percentage of nitrogen-containing organic matter in positive and negative ion mode (a. positive ion mode; b. negative ion mode)
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2.5 FEBMSANREYAS RS TIRBHEFRIEXME

Bl 4 AAFEMEEERS A G EA 7. AIES TG, M 441 FS B AN ikt 70 MELmREE: £
RS TAREH, A 148 P EEA VAP 35 P EIRASE, L 105 Fra SR . i BRI RO W R
DL S FEBRATAE ) o

P WAL T, MNPK Ab 3 R 2R (2B I % & T H AR =AM B M AL 7 Tig- INE R
MERR . BER. DER. HER. RAWZ. $ER. ZFNER. HaER. BER. BER. 84
M SRR RAERMA AR 15 MEFER IS B im. dMANUELIE (M A MNPK) e iR
BB L I o R IR IR Y 60%. AR MATAEY T, MNPK AP EZER WAL (Methionine
sulfoxide). S-RTF-L-HR& M (S-Adenosyl-L-methionine ). ZKNZER-ZKNZER (Phe-Phe). H&ERY
it 52U IH R4 ( Glycochenodeoxycholic Acid(sodium salt)) . “H &k 25 % IH R ( Glycoursodeoxycholic acid)
S-(5-fRFF) -L-1 2K B & R (S-(5-Adenosy)-L-Homocysteine ). Fmoc-L-5 3% %8 (Fmoc-L-Isoleucine ).
Boc- B - E-L-IN &R (Boc-beta-cyano-L-alanine ) % 28 FhE LIRS B, i &ERATEMN
37.3%; M AbFEHZ - R &R (Gly-Phe) RAZE-R N Z IR (Asp-Phe). N-Z Bt 5E-L- S % fE (N-
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Fig.4 Percentage of amino acid nitrogen content in different treatments
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Fig.5 Principal coordinate analysis (PCoA) of different treatments
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phenyl-1, 3-thiazolane-2, 4-dione, @ 4-Hydroxybenzylcyanide, ® 4, 6-dimethyl-2-(methylamino)-5-nitronicotinonitrile, ©® 3-
Hydroxybenzylcyanide, @3, 5-dimethyl-N'-[4-(trifluoromethyl)benzoyl]isoxazole-4-carbohydrazide, ®3, 4-dihydro-2H, 6H-[1, 3]thiazino[2,
3-b]quinazolin-6-one, ©@3-(dimethylamino)-2-[3-(trifluoromethyl)phenyl]acrylonitrile, 103-(4-methoxyphenyl)-1-methyl-1H-1, 2, 4-triazol-
5-0l, (@B-(1-cyano-1, 2-dihydroisoquinolin-2-yl)-3-oxopropyl propionate, ~(2-morpholinophenyl 2-furoate, ~(®-methyl-N-[4-(4-
methylpiperazino)benzyl]benzenesulfonamide, (®-[6-(1H-benzo[d]imidazol-2-yl)-2-pyridyl]-1H-benzo[d]imidazole, @3-
azabicyclo[2.2.2]oct-3-yl ~ 4-chlorobenzoate, ~ (61-(4-methyl-2-morpholino-1, ~3-thiazol-5-yl)ethan-1-one, @7A-[1, 1'-biphenyl]-4-yl-3-
piperidinopropan-1-ol, @g5-methyl-3-isoxazolyl)[4-(5-propyl-2-pyrimidinyl)piperazino]methanone, 92E, 4E)-N-[2-(4-
hydroxyphenyl)ethyl]dodeca-2, 4-dienamide, @BKK(Ser-Lys-Lys), @Tetrahydrofuran fentanyl-d5, @WKK(Trp-Lys-Lys), @Quinolinic acid,
@Phe-Phe, @&N1-(3-chlorophenyl)-2-cycloheptylidenhydrazine-1-carbothioamide, @N-Oleoyl glycine, @N-Lactoyl-Phenylalanine, @N-(9-
oxodecyl)acetamide, @N'-[4-(trifluoromethyl)benzoyl]-6-quinoxalinecarbohydrazide, @IN'-(2-methylquinolin-4-yl)-5-nitro-2-furohydrazide,
@DMethionine sulfoxide , @2Methionine, @3LysoPE18:2, ()LysoPE18:0, @dLysoPE14:0, G®LPE17:1, @DLevalbuterol, @®IP7G,
Glycoursodeoxycholic Acid, @Glycocholic acid, @Glycoursodeoxycholic Acid(sodium salt), @Dioctyl dimethyl ammonium chloride,
cocaethylene, @Albendazole sulfoxide, @®@Abametapir.
Kl 6 MNPK 4b¥EAH#E CK (a) FINPK (b) AbFE B & R AN KIS LA ME AR G R (o

Fig.6 Compared with CK (a) and NPK (b) treatments, MNPK treatment up-regulated nitrogenous organic matter and its correlation with soil

physicochemical properties (c)
33
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PIxF R R AHUIEAS G450 SR (S ERESED SRt NLIE, NIyt
FRor KR, $2FH 7 MBC Fl MBN & &, X5 &SRR BT —5. NPK 4P 3R )= 15 DOC & &
BT H AL, MNPK 1 M AEBEEAR (R 2), X ATRESE B TA HUAE A\ BE S B 5iAA T3 AR,
TR ER AT LIERE CT F 4 S 3 FLBR B2 I e 25 A RRAIE 5% M il 2 B R K= K S,
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DOC K Jd & & & f Ak

AR, AVAERR IR TR R A A &R A S (B 1a, B 1d), X5
A HUBER I BRI > BRI R R BB ARG 06, IR CR R A
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2). ANEAR GBS H 2 PR EARMZ IR, ARG LIRS A & = bl 2 54,
AHUBER BTG I T 38 0% 1 R o8 IR AR AR 528, AW s e o, IR A,
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32 XIS FANESIRBUMRNAR

REN TR A KRR 2R EIEIER . BERIENEMIREFGERIEEK S, [
I AR AR AR e SR s . SRR N SR ATk, (REHEYEFRAEK, Rt
GRS, ARG RER, M PRERER S Exm, W ILEIERR & &R m MR & )
i (K le, B 4), [ERATEME MNPK B & B m AT S HGIRZ, 446 M AHEKE
BERERASERAIMN S, W LEERAT G2 ERSEM e S (B4, Fit, £ M AP A T
R, 1 MNPK A3 2 3 B AR S B 0 EZARBE LAY+ (H 4. AIEHEE KRR
Bg, FULHIANUEALEE (M AT MNPK) 38 H (1) S0 56 1% LU 9 A NPK AR PR 5. Durani 55001
=B FRNG AR RGN ERAR R R TR, AEE R IERE T LIR AL RRAS AL, Aot Tuss
ROE 1e, B4 5H—%, RUTEICFIEEREEAG VLR A I 2 AL BRS A Ll 5 A 5 R H +
EARAL . 058 S ROME K FE - XK FE AR b - IR B, TSI ATLAE AL 2 1) 2 R R A L LU AR 5
JEACAEALBR TG B e, AR AR (B4 SHA—, X0] 682 RO PR I8 A YiE PR AR
bt de s vy, IR IR AR R A B AORGE, R 22 AN i 25 R,

AW SR, ANLTCHLICHE A A E AL AT E R 5 Fha RS R (FRER Xanthurenic acid.
E A R VA Methionine sulfoxide. FAR 2 % Methionine. H & f& it ZUIH % Glycoursode oxycholic acid.
N-J Bt 3 H %82 N-Oleoyl Glycine) 5 DON. AK fl AP 22 IEAH2% (K 60), XERIHEAILRESEN
PEFE X ] LI RER A R CE AR, X EEERESEEE R RS LM e K
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