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E KA A0 FXT + 358 b g A [ B3 58 7 #Y 52 Wil

? ;ﬂl,¢ﬁﬁz,i ﬂs,;ﬁ‘ ml,zi,s
(1. ZRAIN—REXF RERKNFREFRE M I RAT R EABNXTC(RE) ,ZAIT
KR 1633195 2. "FE M RRBEE M ARASE] , AZEF »FE RN R 0210005 3. BRILAN—REXF
BEHPR,EHIL KK 163319; 4. ERITEBAF T RALAHA A ZRERARL P, ELIL KK
163319; 5. R RKAF AL FRRLEERREETLEH T, ELIL KK 163319)

FEE BRI A AR 0 R T e 3R 4 AR Ak A2 U TR RS AT I8 L 48 T 1 3EA0 1, AN 2019 AF F bR A BB VT
BRENIR 4 S8 S 3 AR SEAT T ORFSFF O H UG, 00 1) B AL B 31 &b SRBE T 43 AT 3 A AR , 40 47
R P pH B LA RO T A ML A PR R K B T R AT B L DL W R R RS R IR X A A
M A RR BB B9S2 45 IR R, K EOKRS AT B R PR S B 21,2 goke K E 23.6 gokg i HE
FEIE 1 A 4 v A 50l A & 1 38 3 24 144, 096, T SR 38 T - 8 P A 0 & 2 A0 SF 2 1 K 2 138 96 s Bl it A &5
HH 166.50 mg-kg 'K T 194.50 mg-kg ', H 2022 4E 5 2021 EWM E MG A S E LR BE, W ILFET
i G A3 E B AR 3G A 358 L pH — BAERRAE 7. 92~8. 23, I, G B ] EORFEFF G H AT ks +
HEREE SR 0> - p R Ay TR B R A HLAR 1 [ 5 AR L VR T O R B R P X AR b R R

WA R AR EREE L.
KGR LK FE AT AL I 5 My 46 4 5 ] Bk A

B bl J5 k5 H £ 7 i D) A G , R B b 25
A RE b T, 2022 A4 [ E K R T AR
ik 4307 J7 hm®, (5 4 ER S FpAE ALY 36. 4%,
P2 772 0t 5 A ERE TR 400 4%,
WA AAE R E Bk B A —, R
TR, FRFEFF B IR = o AE 7 A 09 R 55 66 AT ok
f 2t el A A H S E A R KRS FE B Al
oAl AT R 2k R TE A A OGRS R WL R AT
hEREZMANICER, B M2 R4
VIR BT IR T LR AR AR B & — R R )
POEBRER L, FORFEFF ] R AR A
PUTE L0 B L B0 R R 3 1 L st K AR 1
R PR M IR B 0 T B R AR RN . EORFEAT
W A W] A R A AL A s g
PR L 555 A sy, i VA A 39 R L Bl LB B L B4
SRR AR I RE AR T P R A A
Wh R EEY =m0 RE T, AN
by XA - M T 25 S AR, TR ) R R A T
B EEAEY LA S RENRRETE., T E g
AT DL CAR A 398 0K P 3R AR 1) 245 48, DT 348 5 4 498

Y75 B H5:2023-10-06

AR B RN D, 3 G - 9 M dE AR
Bt WF 5 R FF 34 B 5 %+ HEAE 7 B 1 ik g T 1) 52
M) R Ay A Ml Az 28 T R 1 PRI P B A A RO

H i, % AR b b DX A 8 [ ik e T i Y R
LR AERE AT IR B 5 20 R ) sl R AR AP RE 0T
J T A IR AR KA AT IS H AR R AR SO T
5 H A A TR R FE A G 4 18 b ) 8 A I A R
T35 b, A RIS 8 R R PR T AR b A BE X 42
S3AT EORFEFF I8 B 5 4 3 v AT LT 03 A AL
Tt R A5CP S b AR AR AR AL L R KA AT
i 5 AR i 1 A rp 45 Hb ) F8 A5 9 A2 4k, DL A
Wy KA AR 8 HOGE £ HEAE g | A AL e e b
Ko A= e b G ALK [ 2 T A7 RE 0 B 5 L Ry o i 4
Tt 08 Ty KA Bk [ RFRE R % 5 5%,
1 bR ik
1.1 RIEHER

I I A 2019 4F 10 A 3 2022 48 10 H
T 30 b A 36 5 B e VT AR K PR T Lk A DX R R £
LA R KBGO AR IR . 4 AR
Y Sy R A, A 2 B b R A R il M =

E LA : KBl Al A b 4588 1l 4 s A3 H (SXRH2021-23, SXRH2022-02) ,
FE—1EH AW (1995—) , B i+ WFFE 5L 2 61, N E 5 A R ESE . E-mail:1119075519@qq. com,
BASIEE PG (1982—) , 53 L i, B9 61 L AR - 36 s A M 9% . E-mail: byndsunpeng@163. com,
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5 4 %

% 2 RTINS BB B GHw

ZIRY - #RER;

A BT A 7E R4 6—8 H L T AR 2, Bk
B 427.5 mm, AEZE L ET 635 mm, HHEA PR SR AE
16.34~28.64 gokg ', +HEM pH £ 7.9 A A7, H 1
R K I HaERIHE,
1.2 ##

At oK SRR 696, T REBVIIE B E
K fh il I — N 80~85 d, 1 N o, 1 9
PEAT 38 G A R PR 55 JE Ve Hhy X Fh A

F AL A I Wi e ot Ot BE
(AA800, EHEH &R /RBRMARAFD; 2 H
ol K8 AL (K-375, 5 25 B A7 FRA Al 5 55 4h
AEEEE T (UV-1500 PC, I 2 Hr i g5 4 FR A
A s HL T3 R OE (ML 204T, #§ 45 8146 F) £ 5
pH 1T (FE28, # 7 8FEF 2 5 K 8 (HH-8, %
M35 RSS2 w5 £ 16 I s B
(DV-20, 8 M 43n B KA A RAFD .
1.3 FHi&
1.3.1 &XE#it Rk 2019 48 5 AR
“4090” F0 B 46 Bl AR B BOR  BDAE B OK AR B
AR ORCEE IR 22 v AT K 28 B oAl B X, 2B
130 em, 28 FXUAT, A 47HE 40 em, $E47HE 90 cm.,
PRET6 T Mk -hm ™" 5 78 £ R B W WL H 19 Fn
MR LA ARE RN EESKE EY RS
SN0 R FH T E W e E A O AT VE R .
it JE LA KB A L fb 2= AR o Bl . 5 1 £ ok
FEFFIA H AL BE(CS) A BB 21 % K #5 #F R 8 H Ak
BLCCK) . BF iR LA A TR, R R AL
WOAR o A8 v, SR B & G 22 00 S FE R BRAILBS B K
KAHFT B E R /N<T10 em. F5FT R E 5 42 f b 1
AR R AR R 2B RUAT B v 28 7S b TR] S TE A R
H R JE fift i |, 2019 4F 10 J] E KBS 85—k
W H L, ERALAR K G I . 3Bk N R it BE X R
5 2% T B S ), 76 AR 4K I T R R A I AR
A0,
1.3.2 MEAB AF & HFERSE2019—2022 4F
HELE 3 AR A HERE SR AL I 8] 15 5 S BKUSCRS AT A H
180 d J& - & G Al » HAK R AL W] 4] 43 591 2y < 55 — IR
2020 4F 4 H 27 H—28 H5 "k 2021 44 H 14 H—
15 Hs5 =%, 202244 A 11 H—12 H, M4
WIS IH N FEHLERE 6 ~9 A S X R AE, 4t
IF 31 A RFE SRR 0~20 e BHER . T HEFE

it JC G AT 5k i, 28 2 Hb b 6 AT I A A A B s L R
FERAG TR 1,

®1 HiITEHRREREGESGE

() 5 BA i 44 = G
21 e 3 —PBA RN1 46°45'5"N,124°40'49"E
RN2 46° 45'0"N,124°40'16"E
JUBA RN3 46°45'37"N,124°40"40"E
RN4 46°42'51"N,124°42'18"E
EBA RN5 46°46'8"N,124°39'55"E
RN6 46°45'54"N,124°40'36"E
RN7 46°44'12" N,124°43'35"E
RNS 46°44'28" N,124°42'42"E

WOEM A BT R RNY 46°37"47" N,124°42'16"E
RN10 46°39'20" N,124°47'16"E
RN11 46°40'33" N,124°42'34"E
RN12 46°37"47" N,124°42'16"E
RN13 46°41'32" N,124°46'21"E

RN14 46°42'51" N,124°42'18"E

WY =5 RN15 46°32'51" N,124°49'2"E
RIR YN

RN16 46°32'51" N,124°49'10"E

RN17 46°32'41" N,124°50'6"E
—BA RN18 46°31'16" N,124°50'28"E
RN19 46°31'17" N,124°50'33"E
RN20 46°30'49" N,124°49'15"E
RN21 46°30"15" N,124°50'57"E

7Y BA RN22 46°29'7" N,124°45'5"E
RN23 46°27'56" N,124°46'21"E

Bk DY BA RN24 46°59'9" N,124°40"1"E
RN25 46°59'8" N,124°39'55"E

RN26 46°59'4"N,124°39'53"E

RN27 46°59'7"N,124°39'15"E

RN28 46°59'4" N,124°39'31"E
RN29 46°58'40" N,124°39'38"E
A RN30 46°59'35" N,124°43'28"E

RN31 46°59'33" N,124°43'29"E

- 38 7% T RN AL B I S - 7E ) — b SR
FEWIUR , 55 — R B 38 AT (2019 48 9 ADfE
CKL 35 R FE W RS FF I8 H —4F J5 (2020 4F 10 )
H CS, T 4 AN 3R v 25 BE LRI 3~5 4>,
Z I NY/T 1121. 4—2006" 7 F14L B 2 5 1 (AL
B =0—%E/LE) X100) 47 LR FE ML
B B 1) 5

TSR o i e [ AURE 7 B9 I E - 2019 —
2022 AL 3AE HIRA SR ES M LY/T
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2 %Ry - B A=RA 2 %

R Lk # 5 4

1228 — 201527 + 1 pH MWl & 2 W NY/T
1121.2—2006"" s + HEmE & A M E S M LY/ T
1232— 2015 5 + HE SR8 (I € 2 | NY/T
889—2004"% s + HEAT ML & B A9 E 2 B NY/ T
1121. 6—2006"*") ; = HEA LA (190 7 2 I8 HJ 658 —
20137 5 K ¥ Pk R 9 I o 2 BEONY/T 1121, 16 —
20067, L Bkl e & 1 R R B 11
B
1.3.3 #¥FEH5H BHERA Excel 2003 fil SPSS 22. 0
BT B 3R 5 22500 . IR Origin 2023 Ab3L,
2 RS HH
2.1 rTEHEERES

2 2 AT, FORAE AT 8 H AL B (CS) R iR
M+ 54 B (CKO + 825 d Rk L&A 7 FL B
JE BTG, U B R FF 3 HH S, 2 0l S A 1 2 7 ] i+
B g s,

®2 EABHEEA—EETEERNAEMNILEE

B/ fLBEE/

T 50 Hh
(gecm™ %) %

AbPE ORAES R

AWKy CK 4 MAE 4 1.1840.01 57.140.5

CS 4 R 1.2340.01 54.60.8
WKL CK 3 WAL 1,1040.02  62.740.4
CS 3 WAt 1.0840.03 59.640.3
WYy CK 4 WAL+ 1.0640.02 60.040.5
CS 4 SREE 1 1.1240.02 53.5£0.7
By CK 4 ALY 1,1340.01 58.840.5
CS 4 Bt 1.1640.02 53.240.6

2.2 EXEFITHI L5 pH M

Hi 28 3 A 41,2020 — 2022 4F 3 4EH] .4 Mk
HKid M+ 5 (CK) pH 19T 4 {A ¥ 7 A 3 K 1T ik
H 5 (CS) +38 pH M- EA 3 A5 5 9 5%
FhEn PR B AR Ak, 2021 AR B L 3 0 T 2020 4F
A1 2022 4F, HFE 2020 4F A1 2022 4F PG AE U & 1Y
pH 2% 5 1 35, UL HA A FF 8 X 3800 pH HoA M
TGP ER L R £ pH R TE 7. 92~
8.23 Z ],
2.3 EXAEHIHWN I EFEHBEIRSENZMW

M2 4 AT N 4 DO RAR AR LA, 2020 —
2022 4F F K FEFF 6 1AL BE(CS) + 58 i 8 8
RS TR LT R H 166, 50 mgekg !
WK ZE 194,50 mgekg '.2022 ER S . B E ST

34

2021 45,2020 45 2021 45 I A2 19 6k R B i 25
SRR . A H B (CK) 28 FREE _ETHH
FEFGEEARH 216, 2 mgekg ' FEE 184.0 mgekg ',
2020 4Efe G E W T 2021 4ELH 5 2022 4
SE MR A S REFARE.

Uk B AT RS AT 38 B Y 4 R R 0
fE 77 T ORI I A 5, KA FF a8 I % 4 5 ok
fiff A A PR TR RO

F 3 ERFEFEE M pH 00

pH
IR 55 i Qb B
2020 4F 2021 4 2022 4F
LU CK  7.8140.15 8.2040.25  8.30+0.23

CS 8.11£0.05 8.2340.21  8.1620.43
W) i ) B CK 7.8140.15 8.2040.25 8.31£0.23
CS 8.11%0.05 8.2340.21  8.0620.43
HIRH S CK 7.9840.01 8.2240.32  8.270. 14
CS 8.1140.05 8.1340.21  8.1540.42
2R CK 8.1040.12 8.16+0.24  8.2240.21
CS 7.9240.16 8.11£0.15  8.0720.05
-1 CK 7.9320.14 b 8.19240.07 a 8.2870.04 a

CS 8.06+£0.06b 8.21+0.19a 8.104+0.48 a

T RPN IF /NG G0 R R R — i BUR [R] 48 3 1] 7E P<C0. 05
KPS RE. TR,

x4 FAEAIEXNH BT EEBESENZM

fE A/ (mgekg 1)
2021 4F

g b A

2020 4F 2022 4F

a5 CK
CS 166.9+40.0

157.5427.2  203.0%70.2 187.7+10. 8
165.8+52. 8 191.7435. 8
WAL CK  182.8+12.0  166.6+17.6 187.2449.0

CS  145.1+£11.9  188.5+45.0 191.9+23.3
MIREGE CK 242,9+33.3  148.5+9.3 152.74+4.7

CS  150.9+65.7 151.1429.7 188.64-34.8

Bk CK o 281.6+4.6 201.242.7 208.3%5.8
CS  203.0£4.6 146.0%5.0 205.6+4.5
T CK 216.2+£56.4a 179.84+26.8 b  184.0423.1 ab

CS  166.5426.4 ab 162.9+£19.1 b  194.5+7.6 a

2.4 EABEHIEHMN I EREABRSENTIN
HI 3% 5 AT N 4 DRI RARBALE B KA
FFIE AL (CS) 43 0wl 7 35 & /2 B A 34
£ 2020 — 2022 4F 3 H 4 38 v A7 S4Bt 7 1 S B4
M 9.76 mgekg 'K E 23.81 mgekg ', FENE



5 4 %

% 2 RTINS BB B GHw

ZIRY - #RER;

K2y 144. 0005104 N A0 H L3 (CKO T A
RO TR 2021 4F fe e - 3L 2020 AEHE K
25 138.3% . =5 WE H 2022 AE R AW,
NEE R F A AT I [ X 4 3 b AT s S A R
TR .

*5 HACHI#HHTIEESABSENTME

W/ (mgekg™ 1)

W AR

2020 4 2021 4 2022 4F
MY CK o 2.4840.89 11. 304,03 7.70+3.28
CS  5.25%1.80 14.105.30 11,7345, 58
WA CK - 5.7342.67 22.5014. 14 14.80+6. 97
CS  2.63240.80 23.834:14.26 21,8318, 24
WIR¥Y CK 5.6040. 91 12.80+0.62  11.4840.77
CS  4.04%1.88 8.7840.58  20.6841.38
BAH3H CK o 11.1340.89 13.0840.59  14.0343.79
CS  27.1320.81 26.3341.76  41.001.43
REZ] CK  6.26%3.59b  14.92+5.11a 12.00243. 20 ab

CS 9.76411.63 b 18.26%8.23 a 23.81£12.32 a

2.5 EXBEHTANTERERIMSENZM

B3 6 AT 4 SO T AUCH PO (R K
WO O D FE 3 AR RS FF R B (CS) i AR
RICEP B B R AT, DR T KRS FE A A BT -
Hh RSO B b I ) A AN B (54 AR M AR
FH 38 (CKO Hp- P24 39 & 5 10 139. 5 mgekg ' T
%2 108.0 mg-kg 'FEME T 29 22. 6%, H 2020 4
e, 5 2022 AR E AU S REF B E . NG
SRl UE H FOKR A FF RE SR AR A 4 Ak Kk 7
PR ICE.

F6 WATHEMHH T EREIRSBOZM

A/ (mgekg 1)
2021 4E

e b e

2020 4F 2022 4E

I CK 93.0+20.4 130.5445.5 102.54+13.3

CS 122.5428.3  114.3+31.4  109.8443.2
WIURMAE CK 147.04£27.9  128.3%15.3  100.7421.2
CS 112.7417.0  119.0£46.0  136.3428.0
IR CK 171.5+4.2 109.0+4.5 114.8+6.7
CS 121.8429.5  132.6%52.7  107.4%+2.5
B CK 146.3+1.3 163.0+5.7 114.0+1.8
CS 132.0%2.9 137.8+2.5 168.0£2.1
T CK 139.5+33.1a 132.7+22.4 ab 108.0+7.4 b

CS 122.3+7.9b 125.9+11.1 ab 130.4+28.3 a

2.6 EXBHITAMLIERENRSENTZM

LTSS — T PE A - HEAE i de A, 3R
FALE G S0 Y45 G — S0l W 00 43 ff R A
S IR SR A, R 7 AT, 2020 AR
2022 EFEFFE HF (COAHR S & LA 3 M
COR ) A B TR RO L R KU AT B K B
HEk L BEEHELERHIETYE EH
21.2 gokg MK F 23.6 gekg | A EIIK 11, 3%,
H 2022 AL & e . 5 2021 4R 22 R W3
M AR & H 3 (CKO A AL — B R AK, 2020 4
AL & & B, 5 2021 4R F0 2022 4F 22 7R
T

Ut B A A 88 v oA AL T 38 Ak 51 ) i
M F& FF 38 B 7 sCRE S O B H A ML R e . )
Gb, FEFE RSB AL JS HE A R T T A ML
KA

®7 BWHEZHEMH T REPEVRS BN M
AHLE/ (gokg 1)

g b

2020 4E 2021 4 2022 4F
LB CK 21.543.8 29.249.2 21.94+6.0
CS  22.7+5.4 19.5+5.4 22.7£7.7

W] W ) L CK  23.0%+2.1 20.643.0 20.0+5.0
CS  18.242.8  20.241.1 23.044.3
HIRH T CK  26.74+0.9 18.7+0.4 20.240.9
CS  21.841.4 19.744.1 22,0%1.3
ok CK  28.942.1 26.0+0.3 25.941.2
CS  22.140.5 20.8+2.3 26.5+4.3
-1y CK 25.0+3.4a 23.6%24.8a 22.0%k2.7a

CS 21.24+2.0ab 20.1£0.6b 23.6£2.0a

2.7 EXEHTHWNIERENHRSENTIE
H % 8 HI Al 4 N TR RS FRIE B (CS)
WA Ol 4 L R K0 2020 — 2022 4R
TIPS A T A, 2022 AR
2020 AFAH H A ALK & B AR IR T 29 10.6%,
2022 ARG HLBR & . 5 2021 AR 25 S
A3 A A B AR TR O A K ) 2020 —
2022 4F K 8 [ 4 3 (CK) dhg Bl & & FE AL,
2022 5 2020 SFEAH LLA HLAR & SE TR T 4
17.2%,2020 4F A Mok & &t e &, 5 2021 4F 1
2022 AE RN E . NG ATLIE W, SRR L [
77 3 R 8 1 0 - A ML A B i, B R 1 4 R Rk
e 11,
35



2 %Ry - B A=RA 2 %

R Lk # 5 4

RS BEHIHXHiTEDENHRESENEIE

A BB/ (gekg™ 1)
g b3
2020 4F 2021 4 2022 4
LYY CK 12.442.5 16.9+3.2 12.7+1.4
CS  13.14+1.3 11.34+1.2 13.14+0.5
W W ) CK  13.4+1.2 11.9+1.5 11.6+1.9
CS  10.640.6 11.740.3 13.340.5
RIRKS CK  15.5+1.7 10. 840, 4 11.7+1.4
CS  12.74+1.4 11.44+1.2 12.7+1.3
B CK 16.7+1.2 15.1+0.7 15.0+0.7
CS  12.8%2.3 12.1+1.9 15.3%1.5
Ty CK 14.5+2.0a 13.7+2.8a 12.0+0.6a
CS  12.3%+1.2ab 11.6+0.4b 13.6%x1.2a

2.8 EXABEHITIHEANLTERAKAERSEN
A
TR 0 o WK S A S L R A AR
mETs R, AR L, AE A
H1,2020 4E 5 2022 4F LB, BOK RS AL B A4 5
(CO KM & 5 8K Bl 0.6 gekg "MK
% 1.0 gekg ',2022 FEHE . H 5 2020 4EF1 2021 4F
255 W AR H A HE(CKO oK MR & i
R EMHO0.5 g kg "HKE11gkg ', H 2022 4F
.5 2020 AERT 2021 4F 22 5 W L (H BORAE AT
i FH A 7K 5 Pk R B B3GR N TR IR
o BEFEMHHIERKEERSEOEM

IKEMEEL /(gekg™ )
1565 b 3

2020 4F 2021 4 2022 4
R L] CK  0.5+0.2 1.0+0.4 1.140. 32
CS  0.6%0.2 0.740.1 1.240.4
W W ) £ CK  0.540.3 0.6+0.1 0.9%+0.1
CS  0.4%0.1 0.740.2 1.1+0.1
WIS CK  0.640.1 0.6+0.1 1.240.2
CS  0.6%0.1 0.640.1 1.0£0.3
Bk CK  0.5+0.1 0.6+0.1 1.040.1
CS  0.8%0.1 0.740.1 1.240.1
Ty CK  0.5£0.2b 0.740.3b 1.1+0.4 a
CS  0.6%£0.2b 0.6%£0.1b 1.0%0.4a

3 W
TEAWEGE h FEFF A B S, 2020 4E 5 2022 4F
o V0 S0 AR L, 4 Ao b E A b A 5 b e A
SRR A RO S R 02 O R AR A S
TR AE Y IR L IR T R R A RS Y R
36

149 43 fife FURE T DT 32 /81 1A LT & ko i A AL T
I BN A BT R A AL aR Y [ E
TERE ST R THA LR & 7 5 B AT 20 i B 4 1
WY R T — 350 A 225 — B a) Je
BORE IR O L BN B RS R B A T A i R
JICS DT 488 v e 2R B k5 R P A 34 BB 1Y o
- M TR A 1) 3 L 0 S HE A AL B 1) T AL B 1Y
oAl B e g b SRR S L B AL S iR
AR BA S5 ER T R 2 KRS AT A FH 8] N AN
SR I R AR R Y R IR F
5% 2% WA 0 T SXo 080 - 08 1 B R 4 vy -
SH—EAE L OB R A R R, K
PEATRE A6 AT B F 0 Ty 3 o, — 450
HAREE R 5,

AR FE 4 F W, 2021 4F I E 75 16 15 £
HERY pH . H 2020 4E 5 2022 4F I E 45 R 2
S LR S A OK R A R KRR
M H K EPEE G R R U] R IR pH K % 2
TR R R R E RS, L
T BB Bk S 1 B A AR R B o AR R Bl S
VAT SR AT A A B BT A7 BEL R L $2 T g h
AHLBTRRE VE A BLER 32 O 47 R 0% 4 0T [ e 7E 1
HEN . BEAE T HEE PLT G, R RO R S A

AR A PLIR R 20 R Y 18 pH A AE
FH A HUR & 30 . 40 4 R i K R CO,
A LR, + 48 pH BRARS . im R A 09 B 55 0T
PLFas il - HEK 53 78 K BEAR TR 2 3k 40 1) 3R 24
TR 3R A R R TR B e R R
B, als 45 1 5 Al 42 S5 1 Bk o0 45 1
AHTA]

WA AR T LA, SR A £
Fili FF 38 H I A 385 AL 5T 0 ik 1 980 RAE 5 AN AL Al
- M [ B AE B T L EL RS AT S A R R BRI 3R
S IE N, R AR T AR S . T2
55 K 2 2 W0 3% BL RO RS AR A TS RS R E
175 Ak s BF 55 5 1 18 H S A 9 P 28 e 3 i AR Ak
XoF - S RAAE Y 0 5, DL R R AT I H U 3R
SRR AR M, 25 b X RS FF G A 3R H AT DL
Bij £ 53 2 AL MCE HEVE IR B, ML B K S
3 H A X (H BB By 1k R b A5 FF 47 R (0 31 55 75
Y, 38 2ok AR A 0 o BEOR A AL AT TR X A P
A TE RO . 5 4% G0 3 5 3 HAH LG, R A 0



5 4 %

FF B R AL AT W A LM ) A B B AL ) 9

ZIRY - #RER;

i i R — A ol A e T L A B TR
VA T g 77 AR Bl » S 7 R U R £ A 77 B AT Hp 2k
KIE,

4 HEig

PRANE W) BRAE I FR ORAE 1 398 0 e A= 7 g
BREE, AOFEEER R, FOKFEFT L H
Xif 38 b 7 A8 B 0 5 0 0N B KBRS A 6
HARZFERm, M 2020 4 5] 2022 45, £ KFFF
i FH b S P A RO 20 e 166. 50 mgekg K E
194.50 mgekg ' A RUBEFEH 9. 76 mgekg K
% 23.81 mg-kg ', HAUHIEHEH 122, 30 mgekg 1Y
K F 130. 40 mg-kg ', Al W EAKFEFFL H 5 A
TR ., HANLR & &l 21,2 gokg !
WK % 23.6 gokg AN L ETF 11.3% , KRib
FH % 5 AIREAIR 12. 0240, AT WL K 7 #1358 H AT AR 52
NG v AR 2
B - B RO AR R T A 7 A K T R A 5
T R A48 {1 T 10 1
S 3K
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Effects of Maize Straw Returning on Soil Fertility
Index and Carbon Sequestration Ability

LI Shuo' , LI Bozhe’ , WANG Chao’ ,SUN Peng' '+’
(1. Agricultural Products and Processing Quality and Inspection and Testing Center (Daqing), Ministry of
Agricultural and Rural Affairs, Heilongjiang Bayi Agricultural University, Daqing 163319, China; 2. Hulunbuir
Agricultural Reclamation Group. Hulunbuir 021000, China; 3. College of Food Science, Heilongjiang Bayi
Agricultural University, Daqing 163319, China; 4. Heilongjiang Engineering Research Center of Crop Straw
Utilizationin, Daqing 163319, China; 5. Key Laboratory of Low-Carbon Green Agriculture in Northeastern
China, Ministry of Agriculture and Rural Affairs, Daqing 163319, China)

Abstract: In order to explore the changes of soil nutrients after the reduction of chemical fertilizers in agricultural
products and the impact of straw returning on soil fertility and carbon sequestration capacity, the quality and
safety of agricultural products were strengthened. In this study, maize straw returning experiments were carried
out in four pastures in Daqing City, Heilongjiang Province for three consecutive years starting from 2019, during
which 31 sampling points were randomly selected for three sampling sessions to analyze the pH., alkali-hydrolyzable
nitrogen, available phosphorus, available potassium, organic matter, organic carbon and water-soluble salts in
soil samples. The results showed that the content of organic matter in the soil of long-term maize straw
returning increased from 21.2 gekg ' to 23. 6 g*kg '. The average increase of available phosphorus content in
straw returning soil was about 144 % , while the average increase of available phosphorus content in unreturned
soil was only about 138%. The alkaline hydrolyzable nitrogen content increased from 166. 5 mgekg ' to 194. 5 mg+kg ',
and there was a significant difference with the alkaline hydrolyzable nitrogen content measured in 2021. It can
be seen that the soil carbon sequestration capacity and fertility increase after straw returning, and the pH has
been maintained at 7. 92—8. 23. Therefore, the rational use of mazie straw returning to the field can improve
the soil tillage environment, reduce the salt accumulation in the soil, improve the soil fixation effect on organic
carbon, and adjust the acid-base stability of the soil, which is of great significance for the sustainable development
of soil productivity in Northeast China.

Keywords: maize;straw return; land productivity indicators; carbon sequestration ability



