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Effects of Early Rice Straw Returnlng w1th Reducing Po}assnum Fertilizer on Late Rlce
Yleld and  Soil Fertility J

HUAI}U} Qlab wvit, HUANG Jlan feng HUANG Xu WU Yong -pei’ LI Ping1 , FU Hong-ting' , TANG Shuan-hu'y, LIU Yifeng®* , XU Pei-zhi' *
(1. Key Laboralorv of Plant Nutriion and Fertilzer in Soutl “Region; Minisiry of Agn “ulture and Rural Affairs, Guangdong Key Laboratory of Nutrient Cycling and Farmland
Conser\atlon Insmute of “Agricultural Resources and Environment, Guangdong Academy of Agricultural Sciences, Guangzhou 510640, China; 2. Protection Center of
Agricultugal Environment and Cultivated Land Quality of Guangdong Province, Guangzhou 510500, China)

Abstract: Rice straw is an important organic fertilizer in the region for double-cropping rice in South China. To reveal the effects of early rice returning with reducing
potassium fertilizer on the yield of late rice and soil fertility, field experiments were carried out in Baiyun and Huiyang district in Guangdong province. The biomass, K
content, and yield of late rice and the soil fertility properties, such as soil available potassium, soil organic carbon, bacterial diversity, and bacterial community structure were
analyzed under three treatments ( CK, conventional fertilization; RS, straw returning with conventional fertilization; RS-K, straw returning with reducing 20% potassium
fertilizer). The results showed no significant differences in the biomass and yield of late rice between the RS-K treatment and CK treatment. Compared with that in CK, the RS
treatment significantly increased the K contents of rice by 3.97% (Baiyun) and 6. 91% (Huiyang). The K contents of late rice under the RS-K treatment were significantly
lower than that under the CK treatment during the early growth period in rice, but there was no significant difference between them during the late growth period. Compared
with that in CK, the soil available K in the RS treatment increased by 13.90% (Baiyun) and 21.67% (Huiyang) (P <0.05), and the soil available K in the RS-K
treatment also increased by 3. 56% (Baiyun) and 4.23% (Huiyang). Compared with that in the CK treatment, the soil dissolved organic carbon increased significantly in the
RS and RSK treatments (P <0.05). Compared with that in CK, the straw returning treatments (RS and RS-K) significantly improved the Chaol and Shannon indexes of soil
bacteria (P <0.05). Straw returning treatments (RS and RS-K) increased the relative abundance of Proteobacteria, Actinobacteria, and Nitrospirae compared with that in
CK, whereas they decreased the relative abundance of Acidobacteria, Bacteroidetes, and Firmicutes. Redundancy analysis showed that the soil bacterial community was mainly
influenced by soil organic carbon, dissolved organic carbon, microbial biomass carbon, available P, and available K. In summary, early rice returning could increase soil
available K and K content in late rice. Early rice straw returning with reducing potassium fertilizer had no negative impacts on the growth and yield of late rice and could also
improve soil organic carbon and the diversity of soil bacteria. Therefore, early rice straw returning with reducing potassium fertilizer can guarantee the grain yield of late rice
and improve soil fertility.

Key words: straw returning; rice; potassium fertilizer substitution; yield; soil fertility; soil microorganism
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Table 1  Basic chemical properties of soil
b o W (CHBL) w(£5) @(NO7-N)  w(NH/N) - w AR w ()
/g kg /g kg /mg-kg ! /mg-kg ™! /mg-kg /mg-kg
Mz 5.62 13. 89 1.07 1.40 21.36 37.48 81.4
=A 6.03 16. 18 1.58 5.09 26. 30 48. 14 59.3
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AIRITE 2020 4F 8 ~ 12 H W] 4T, k56 ik
3 ANARHR, 43k H AL (CK) | FEFFIA H + F R
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SR G 7 P B, SR AT SRR By koK B
#. CK Ab PRI RAFFE A 238 BR ; RS Al RS-K Ab3#
PR (KE N 8 ~12 em) , HIAHUE T +
3 ORGSR VAL RS AT BIFE A L, RS FT38 H AR
W AR B RS A ™ | K 347 (6 000
kg-hm ™) ; AR EN o (#)17.0 g-kg ™.
R AE &b B ) i BB & A N 150 kg-hm ™2, P,0;
46 kg+-hm 2F1 K,0 130 kg-hm ™2, & . BRI 2 51
KB R R R (N 46% ) . i BEFRES (P,0; 12% )

FIEALE (K0 60% ) 5 i AE it 20% Ab B 14 i IE
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kg+hm 2. A IEAMSCSE AL 72 K FERE AR AT 1 d 4
Jiti .

P 2z s AR B e 8 7R et ol 53 ) SR R 22 e
ML, RHKEB G XEFH, 20T 7 A 15 HA
7H 1 H#EF, 8 H1 HAT7 H 17 BHiFE#, 11 H 15
HA 10 H 28 HYHK. kN TAH B, $fd % i R
14 cm x 25 em, /X 2 Bk AKRFA A I R] R 22 1
PR R AR TR A B e R E B IR M E Ak
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M AN E , A5 30K FH Olsen 5100 5E | S R0 R
FH NH,OAc =48 KA BTk e
1.3.4 3¢ DNA FEIOR 3 5y
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DNA , 5% F % 5620 56 6 B 3R B b U5 Jss vl Tk G 1
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ANOVA),LSD (P <0.05) #1725 5 Hode; RH
QIUME2 (2019.4) HAFXT 11 DNA W7 J5 46 5 471
PEFT TR . MR PR KGR RJH Vsearch
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P T OTU 22&; I RDP classifier 244 (http://
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B, MR Silva (Releasel15, http://www. arb-silva.
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BEIE R 22415 B RA QIIME 2 (2019. 4) #4411
B 16S J7 51 )7 78 55 FE ( Coverage ) . Chao 1 F5%51,
Shannon 8% Simpson PR AN o ZHREE
FERG B AN B =0.5% 1 OTU & X R 1l #
OTU, J-H4AHXT = BEHEZE R 10 ALAY4HTR T T 5E SR
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SR E T AL SR QIIMER (20194 it
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2.1 7J<$a$%g$ ZHrEg
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TR A P AW N, HA [R) A3 ] f) A ) e 25 HE %
Wiy . AR, RS AbBRAY A R CK AL PR
T 4.80% (12 15) F1 8. 80% ( HLBH %) ; RS-K AbFH
PAEY R CK B T 0.92% (= si) M
0.36% (HLFH ). NF2 nlH1, 5 CK AbEEAH L, RS I
RS-K b3y 7= Rl F i) iR -1 0 1 3 25
2.2 JKFEAEREA S

M 2 AT Bl KRR AR KA R R K
FE R B 5 1 R W R AR AN () Ab 3L I 3 52 ﬂmkfraffﬁ
PREF O . 5 CK ARHAH L, RS A B %) A AR 40 5
SR T 0.91% ~ 8.51% (H =) 1 2.08% ~
10.44% (B FH) , F B0 R 3.97% (=)
6.91% (HPFH) , H , BHBHIR L S 75SDAP (ARG K
$4, Days after planting ) FFRSH & 12 0 3542 57 , B ik
10. 44% . 5 RS ZbFEAA b, RS-K &b BEAYAE R AP & 12
FEAK T 3.40%~9.30% () Fl1 3.41% ~ 13. 58%
(EEBH) , Hp =56 55 59 45 DAP 160 DAP Hikk
BT BRI, B 23 1) 3k 8. 86% F19.30%,
PRI 59 15 DAP 1 30 DAP FEBRHR & & W E K
(P <0.05) , Bl 53513k 13.31% F1 13.58% . 5
CK AbFEAHLY , RS-K Ab B A9 AR AR B 5 1 A A i
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25 HABEMIRK S 15 DAP fitk S B I #F
FEAK (P <0.05) , FEIE R 10.91% ; 7EKRE A K AT

®2 FREFEEEEREKE 2R EMBRERNE

1, RS-K A PR A AL AR B 5 IR T CK AR PR, {HAEK
REAE AR ], P AN 22 5.

AR

Table 2 Effects of straw incorporation and potassium reduction on the yield of rice

AT Qb TR R FRIEL R THRiE/g LESR/ % 7k /kg-hm
CK 14.1 £0. 4a 180.8 £1.3a 21.9 +0.7a 85.2+1.8a 6 966. 75 +354. 24a

Fz RS 13.9 0. 4a 173.4 +3. 1a 21.0 +0. 5a 84.0 £2.3a 6905. 10 £425. 81a
RS-K 13.6 0. 2a 171.1£2.7a 21.8 +0.5a 84.4 +2.5a 6 710. 10 £403. 54a
CK 15.1+0. 1a 113.6 £5.3a 26.1+0.2a 81.0+1.7a 7206.75 +524. 14a

=M RS 14.8 +0. 2a 113.3 £7.7a 26.2 +0.5a 80.1 +0. 6a 7255.05 +481.61a
RS-K 15.0 0. 7a 117.7 +8. 1a 25.5 +0.3a 79.1+0.7a 6 853.35 £553.29a

1) [RI S J5 AN ) /NG R ) — 36

120 120
100 | 100
T 80} 7 80 |
e =
2 or 8 Or
8 8]
# 40 | # 40 |
20 20 +
U L L 1 1 L 0 1 L L 1 1
0 20 40 60 80 100 120 0 20 40 60 80 100 120
BRURREd BAR X Hvd
A B 1 FEH 'ﬁ%‘ﬁﬂl‘lﬂﬁ‘m‘ﬁ*hﬂhi“ﬂﬁ*%lﬁiﬁ AR J
i Fig. 1 |Effects of straw incorporation and pl'(,)tdssmmiretfuctlon on the;dynamic biomass du,umuldtlon of the above ground portion of ricedl
40| a0 | . _
CK (b) MM
S ] ~
21 |- %ES-K 2t KR [EE
ol f: PR
< 2
S 6 € 16t
8 F 8t
0 : 0 )
106 30 45 60
BRERM BRI
ANIF/ING Fg FOR R — IR [RIAE B 22 52 3% (P <0.05) , 1A
B2 FEFHE 5L X Ak FE Ak SR & B0
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. 5 CK ACFEAA ., RS Ab 3 £ 4 3 4 &

g

1 3.96% ~25.23% (=) f19.60% ~ 45. 16%
(PR SRR 13.90% (=) F121. 67% (2

FH) ; Hrp fEA =50 52, 15 DAP F145 DAP E’Jj:
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PR ) A B b v T A WLA R R A AL
. BRI 5 RS A1 RS-K Ak B AY 4 AT HLAR &L
CK Ab3E 2 #5 T 17.62% F1 16.07% (P <0.05) ,
VP DUBARRS T 10. 509% F17. 38% , rt RS AbJi
I, % 05T CK AMFE(P <0.05). A Z 804

RS il RS-K AbF %) - 33 nT v M ALk 75 5 44 (2 2 5
T CK 43 (P < 0.05), 4% 51 4 #5-1-26.2794 i
27.77%. RS Al RS-K 481 55 S AL A HURE Bk 9
| AT T CK AbER H25 5K 5% ARl A
) pH L /NO; NFINHL N R T s e

(%3 HAGRSEEmELETEEHER, ey 4
Table 3 Soﬂ prl)'perties las 'c"l“ffﬁ}(‘i(?}l by.rice straw return e\nd pptasérium reduction £ )
- / | b A = ‘ F r i -
wh o /S O ﬂjfé?@é &, oy o LI 907 8 o(NHIN) o ClEY
] - i ElsT /mg k! 4 = /gkgT! /mg“?kg}r -Vmg;-lrgfl /mg-kg™! _/mg'kgl =
| Fex 5.64 £0.07a 14.43 +1.52a 1({\1,4‘&9‘11351, " 2.89:0.80a 52.39 2. l1a 1.0720.16a 5. 17 £1.47a 33.78 +3.99a
ATZ ARS 115.66 £0.02a 16.37 +0.88a) 128.54 +11.84a  3.29£0.64a 61.00 8.70a. 1.15+0. 148 5.34 +1.05a 37.72 +3.05a
L7 RSK 5.64%0.09a15.98 + 1. 14al 130,07 £12.89a  3/53 +0.58a 66.53 £6.82a 1.14 £0.084 5.49 0.45a 35.22%3.75a
"] UK 6007 £0.03a 14.54 £0. 16b  82.82 = 1».:‘#4}7_":_&,;40.-10. 44a 33.07+5.45a 1.14+0.07a 6.80 +0.38a 47.22 +4.55a
Y RS 6.05£0.04a 17.10 £0.10a  91.52£3.458  3.42+0.60a 41.93+4.28a 1.18+0.0la 7.58 £1.07a 51.65+3.12a
JRS-K 6.10£0.03a 16.87 0. 17a  88.93+2.0ab  3.29+0.68a 39.91 £3.28a 1.14+0.12a 7.02+0.87a 53.07 +3.70a

2.5 LIEATERETE ZAEPE SOEVE A AR

M4 AT, =i 5, RS AT RS-K ARFY +
HEZHTA Chaol $8EU &5 T CK Zb3 (P <0.05) , 5
IR T 15.01% F118.19% 5 16S J750 I ¥ 78 o5 )i
1 Shannon F8 40t 43714 CK ALHE N T 0. 38% F0l
0.11%. 1.65% 1 2. 20% , (A A= [R] &b B ] 25 5 A &
% AFALHAY Simpson 8 BFEA 2 UT. B BH A5
AU,RS Fll RS-K A HEf + 40 1 Chaol 85X It CK
SEFRIAINT 12.78% F1 11. 65% , Firf RS 4b 34 L 3
T CK ZbHE(P <0.05) 5 [RIAF, RS A1 RS-K AbFE )
Shannon 8400 5 T CK AL B (P <0.05) , H41iE 43
FIK 8. 12% H1 7.33% ; 45 AL BR 16S J¢ 51 ¢ 76 5%
FEF Simpson F8E0 0 I 35 25 R

AN 7] Ak 35 S 40 TR Ve AR 1] 7K 0 41k an
B4 frow. Al s EEUZR R
( Proteobacteria) . Z8Z5 [ ] ( Chloroflexi) | FR T &
I"] ( Acidobacteria) FIZE B ] ( Actinobacteria)
FERIABETTAXTEE > 10% ), X 555

H 26.82% ~ 31.30%. 21.28% ~ 26.99%.
11.02% ~15.09% F1 8. 15% ~ 14. 49% , i i 40
) 68.22% ~83. 09% . H BHIK 5 & + 58 LA B 1R
[T ( Proteobacteria) . 2§75 B |] ( Chloroflexi) A1 g
FFEETT ( Acidobacteria) Ay 3= Z A0 B 1 (M XT
FE>10% ), AHXFFBE 2051 R 31.32% ~ 36. 24% ,
21.70% ~ 24.35% H1 10. 69% ~ 14.50%, & 2 40
HY 68.21% ~71.29% . F5FFiA HI AR T - 40
WREIES5H. 5 CK 4B L, A =50 5 RS A
RS-K Ab PR 48w T AR B AT) , SR Ra 1], ik
BT DRV AR B B 1T AR X £ B (P < 0. 05) , 4351l
IR E T 7. 78%  17. 54% , 32. 23% F143.32%),
BE AR T SUFF B 1] ( Bacteroidetes ) & BE B[]
( Firmicutes ) E"J*EXQLEEE(P <0.05) ,ﬁ‘ﬂﬂ?i’f]ﬁ%
8T 59.97% 1 65. 14% ; BFHIXL &S RS Fl RS-K
AbFR R T ARSI ] R TR Ak SR i
BTTHI AR £ (P <0.05), /0 5 F ¥ T
10. 26% . 44.39% 1 82. 14% , . 2 AR T MR AT 1
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T E T MEREE M FEE (P < 67.02% . RS Fll RS-K Z [H] 4% 41 B [ ] A %F = BF 1y

0.05), 5 FI AL T 18.37%., 24.62% F Jo i S
R4 HEAOEE SR AR + I S R

Table 4  Diversity indices of soil bacterial community as affected by rice straw return and potassium reduction

B QbR 16S 510 e 74 25 Chao 1 54§ Shannon 5§ %% Simpson 7§ %L
CK 0.9717 +£0. 001 6a 2355.72 £153. 04b 10.92 £0. 28a 0.009 1 £0. 000 Sa
Mz RS 0.9754 +£0.003 7a 2709.37 +37.98a 11. 10 £0. 12a 0.009 0 £0. 000 1a
RS-K 0.9728 +0. 015 5a 2784.31 +75.22a 11.16 £0.25a 0.009 0 £0. 000 7a
CK 0.960 0 +0. 005 8a 2778.96 £201.38b 10.22 £0. 20b 0.009 5 £0. 000 8a
HIH RS 0.960 0 +0. 007 2a 3134.31 £26.40a 11. 05 £0. 15a 0.0095 £0.000 la
RS-K 0.961 1 +0. 004 5a 3102.68 +62. 11ab 10. 97 £0. 02a 0.009 5 £0. 000 2a
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Fig. 5 Redundancy analysis based on bacterial community and soil physical and chemical properties of different treatments



4712 ®

B 43 %

SRR PHCS 2 1 45 2R 24 3R W RS Fl RS-K Ab 343
fif£ SOC. DOC., MBC, EOC. NO;-N. NH, -N,
AP AK Fl pH #5219 1IEJ7 1) |, A = i 5 5 SOC
DOC Fl MBC 7€ RDA1 #lf | (948 5% K B3k, B
I SOC, AK, MBC 1 DOC 7 RDA1 4%
AR, 78] RS A1 RS-K 4b 30 1o itk 2s + 3
BB, ATV PR A LEKR . T8E il . A A0 AT AL
W B, DT IR 3l A SR 20 TR A 5 25 4 P

3 itig
3.1 FAEREFRAL H AT B0 AT Vi X e A A
A

AHFFELE 5 RS-K 4B 9 e R A 0 5 12
TEE K FTOLE ST CK b3 {H 70 A 2 5 0
RS-K Ak B F AF MR B0 4 ik BE R 55 CK b B ([
2) 35 B A SO T P A R B R 2 S —
S0, 3 A A SRS FF I T IR 40 10 R R (B LA
MR . RS-K A B 4 % 480 2 0L iy Ak (1A
K,0 3) 7 102 kg+hm = #124F CK 4 BAE 2% 4 R
FHEEIY 78. 46 % , FLAJ 35 (19 24 e WO 3 95 9% Thest
Y R-KA R 54 A B g GRb
R, T R 3 9 T 50, 52 A 2 T
o (B R A T , J0 Dok B3 ARRRR il
LU 5  HOLAE 0 PR TR HE 92 i iy

o KRR 35 PR 500 9523 PR RO B35 3000 S 2

B3R PRI AL R 1 BT ARAE PR
He KB 2 TR

AWFREE R FEY 5 CK 4 FEAH L, RS-K 4k 3
SRR A i | R i R R R PR T P e A
W I S TR I (32 2) . R KRS A K R A T L
(B TR IC %, 2E KRR = 6 . LUK | $mi 2 f
FEA b AR TH 7 T 2 5 2 B AR T K R RS FF 2
B (A ML R U, LT RE Pl R 4 F RS RS FF i
FE R AL 2 B0 AR U B T ) 5 35 92, 70% 1) {HLE
i F S REAF BRI BT 9240 25 5 32 B UG . R T
BRI LR BORAE T Sebi e b R AT
AR H A 10% ~ 30% 1k 27 4000 () 7T 47 1 45
U792 24 AR [ AT A A7 FEAHLAE Il
BERNKC . AR 4 2R S SRR s o 4 R
RIS, 5% F —HOK R, SRR A=
AR RS-K b B 5] 80 B 2, T i S
o TR R TG S T — PG IR R 2 A
ARV FERE AT W | B0 T RS T A28 LU R Ak
FRPVEE A R Rl ZEREAFIE HUR , A 3 R
FA T TR BRI K S A B E MR FF 5 30 7540 1R
59 | FEAR— BB ] (W8 K IR A , S0B0 T — 1Y

T, A HURI I ROR . 5 56 e AR R Ko
W1, R PR RE A AK SY D 2, 7T sk k
FEORRBRIMUE A5, AT REAE— i PR EAIEIY T RS AT i H
7 AR
3.2 FUREREFFIE 4% PR #1AE R0 SR g 1
20

ARG AW | RS A3 13 o ik
HET CK ALHE (18 3) s LB i T R RS REAF A
B R ER SR R IS 76 B AR, 2
O B0 R L PR BT | B4R 7 - o
Frft. RS-K AbF Y - e AH & Rkl i T CK AR 2
(FE3) , % B T RS-K Ab30 ) 5 B0 A Rt 25 T
CK ABJH, 1T FLFFIE IS 38 2 B LA AT LR , 30— 2
fR3SE -0y B R R, RS-K AR AN £
MO A ik L R T K AR, 0 i, 2 5 1)
R Pt R T 1 2 (R 1 ) ARN R B
DY PR ) o B B T A 2L L
SRS L RS-K 4 - S Al T O
WRTF 2 (EL3), X T AE R T P A g i
HHEFH . A R B T S
Wt S E RO RE D H S P56 A R
REAF AL R LR IR IR S T i A R 268
et e A e TR KRR K 01 Tk
IRZS  HEWIRRAE , T REANR 19 2R 0 3R 4tk
WOk, ABCH O A T 3 (R T B A B A

ABFFELE R RS Al RS-K AL (1 + 547 HL
BRI VA PEAT HLBR 7 1 5 85 T CK ALIE, {15 %
LB YR o 22 R B (R 3). B
RRT 007 2 BT HLBK, 3 1 T 58 85 4 AT LR 77
i, LIS P BB K, FCR R AR T 30 T
PEAT LB |4 85 35 R A7 LB LS, 5 1
S, SRR Al 9 0 BB, IR, AN
SUR TS P AL B A T ¥ A WLBR 7 I3 8 o T
CK AbF V245 5 AT N BTG4 e — B2 R AF
K T g - SRR AR AR BRI, O 0% M
Y EREE A A B A KR, TR
A R A A PR I A
Sl - HEBE PR A B RS % TT R TR IR
5 JR VRS, R BR B TR R ] .

HHOME YIS 5 RO | A BRI A
A AT Q25 X - M S, 2 R A
S i R S B4R, SR T A TR B
RN TR S 5% RG], RS A
RS-K Zb#f#) Chaol 48 %XF1 Shannon #8442 3 & T
CK ABT( 3 4)  BLe5 1 WeRS AN Z RV RIE
. TR A2 11 G 4R 8 T = PO BRI



10 4 I LA, FRRERE R FH RN el 0 %o i ey A AR T A R 4713

REVERNE F29 0, i3 T 3 AR B, i Bl
TR AN B I REE O AR A R
B LR RS P S B - A B VR 45 M R Ak B
AL B T AR TR IR 1] R TR £ 8 e
BRI DA AR X T, 3 55 i AR g 45 SR — 3L AR

TERT] ., R T TR ILIBIE R T 125 T R AP 4t
R R R | AT NS o i R i RN R B Ak i
T, DAL X s A8 L i A o 7 e Y G0 o o
RDA 73 Hr &5 SRR W, L3 Pk . v A HLAk
T A B | A AR R R R RS AT
Ab B rh - B TRV 45 R4 8 S 1) BB IR B A
(E5). B AR S SR LW DR 255 1
i, RAETCR AL A RS AT |
fge 1 A3 F R, i o BB E S E AL
B e B IR A E DT %%a%*ﬂi& FH A2b ¥ Ay e

T AT E AR, S T A LR i B
MRS AT ] FF'?FH?@JJﬁEﬁE#‘E’J%‘?E AN 42 5

TR A T 1) R X B R TR 400
WA A AL 1 16 e, 5 T 58 e TS B Aot A o
RAEHAER T AR M %*ﬂﬂlﬂtﬁ

Ld‘? j:i%%*ﬁm@’% ﬁxﬁ@eﬁﬁxﬁ:*ﬁq} _;Elj:
et Elﬁljﬁ@'h_T R4 E’Jiﬁ%&#"y\ ?xe.ﬂT
HCLk T TR R -l %I‘]HE 25

j:iz%EPﬁE?E’Ji%ﬂc B BF3 7 TR SHRAT

md&*mﬁﬂaMrwtam#ﬂﬁmT@m,

AR ,ﬁﬁ%%maﬂ%ik%&ﬁﬁ
U 7, LT e A BB AT R
RIS T RS PR BT TR 2 B g . ez
R R P FE B 35 T LM 5t i
AR 5, S T 1R A0 Fe A IR e
KA AT HLIR AR 25 /1N 50 T, R FE WA I 91 2
PR I AR RF A 1 A KA B
BEHE T AL I T AR T T
 REAHL D, SRV, RS R FE IS M A T KA
BURE, #2807 L B I RE P ¢ I S0t T MRS
RN 25 B (e I, S T 40 T 4
s

4 Hig

(1) WEREFAEL G BT, R RS AL 2T
AL FH 2 Dt 20 9% Xof GG AR AR B B 5 ek MUAF A 7
AT R SRR R, LA B TR v b Mk
e, SR I B SRR A SR A B 7

(2) FAREAFHATIE AL 2 e v 1 A ALk
FIBE & it W e LA R AR T IR B
AW TR AR A A S O A B TR T R X

Bt - 3R ).

SE 3k

(1] RKRA, BN, 55, 5. o EFFF IR0 R AU 8

FRABIERE 1 [T]. A E R S ALR2R, 2018, 24(1) ; 1-21.
Song D L, Hou S P, Wang X B, et al. Nutrient resource quantity
of crop straw and its potential of substituting[ J]. Journal of Plant
Nutrition and Fertilizers, 2018, 24(1) : 1-21.

(2] XIgig, b7, B, 5 EERFF-5 a0 R H XX

FhreE AR 1], MY ER ST
ik, 2020, 26(6) : 1008-1016.
LiuY Y, BuR Y, Tang S, et al. Effect of continuous straw-
Chinese milk vetch synergistic return to the field on yield,
nutrient accumulation and soil fertility of double cropping rice
[J]. Journal of Plant Nutrition and Fertilizers, 2020, 26 (6) :
1008-1016.

3] sk, BT, PRAr, . RIS HOW IR E R EREEY

PN R A (Meta) 23 [J]. T EARLFR 2, 2020, 53
(21): 4415-4429.
Yang J H, Luo Y L, Chen J, et al. Effects of mam “Tood yield
under straw return 1n China: a Meta- analy%l% [J.] ! Smentla
Aﬂrl(u]lura‘Smlca 2020,:53(21) ; 4415-4429: -F._.' e

(4] B3CH, 1w, 4F. fﬁﬁﬁﬁLlﬂ%ﬁ%ﬂ*ﬂlﬂXﬂ’F%fﬂ

ik B M P B R (D). o %ﬂaﬂ 2019
(5): 72-78. I #,
Chenﬁ W L, Han S, Wu J, et al. Effect of contmuous slraw

—

Al L e

inc orporajlon substltuté for* K—ferllhzer on crop yleld dﬂd 5011

potabslu‘m bdldncc[]] J‘boﬂs‘“and Fertilizers Sclench in China;”

2019 (5) 72-78. i ,-_,f'
[5] ,E"?@‘E K 00 R T2 R
fulrﬂ[JL HERE K, 2016, 22(3) ; 34-38, 42. 7

Ye Q, Cao GJ, Geng Y H. Effects of long-term application of
potassium fertilizer and straw Téturning on rice yield[ J]. Chinese
Rice, 2016, 22(3) : 34-38, 42.

(6] BMTR, walst, MARF, % KA R E TR I B R E
By FHLRIRIERLT]. L3, 2021, 53(1) : 37-46.

Zhao P S, Yang S Y, Hao D L, et al. Genotypic characteristics
and molecular mechanism of potassium nutrition in rice [ J].
Soils, 2021, 53(1) : 37-46.

(7] =ff, TFMH, B8, % SRR H R 60 A X

KRR B2 [T]. T E RS IR, 2021, (5):
83-88.
Yuan W, Wang Z Y, Ma X C, et al. Effect of double-season rice
straw returning to the field and reducing potassium fertilizer on
rice growth and yield [ J]. Soils and Fertilizers Sciences in
China, 2021, (5): 83-88.

[ 8] ZR4bME, BRRAR, 2/, S5 ORFS-IMSAe R T A AT id

HE A AE B [ T]. AH9 B 57 5 I R4 4z, 2016, 22
(2):317-325.
LiJ F, Xue X X, Li X K et al. Substituting effect of crop
residues for potassium fertilizer in rice-rapeseed rotation system
[J]. Journal of Plant Nutrition and Fertilizers, 2016, 22(2) :
317-325.

[9] AGmiE, shaedl, 89, & /NERFTE H AT #L i
KRS B SR MU [ ], R BT R 224 )
2020, 39(11) : 2596-2605.
Zhu Y P, Shi Y J, Guan H, et al. Influence of potassium
fertilizer reduction on rice vyield and potassium utilization
efficiency under wheat straw incorporation condition[ J]. Journal
of Agro-Environment Science, 2020, 39(11) ; 2596-2605.

[10] MM, XE4, TRk, & KWIFFFE T & T ARk



4714 7S i) s % 43 %
R e M - A A IR F B IE [ )], B IR S5 IR of crops and soil potassium in fluvo-aquic soil and brown soil of
#2, 2020, 26(11) ; 2020-2031. northcentral China[ J]. Journal of Plant Nutrition and Fertilizers,
Hou Y P, Liu Z Q, Yin C X, et al. Optimum amount of 2008, 14(1): 106-112.
potassium fertilizer based on high yield and soil potassium balance (217 ARSCH, &8, 2R, S KR FE S JRK H
under straw return in rice production region of northeast China E"Jﬂ%%c}%ﬁ&%ﬁ*%ﬁiﬂlﬁﬂﬂ L P EAS R AR 2017,
[J]. Journal of Plant Nutrition and Fertilizers, 2020, 26 (11) : 25(2): 188-199.
2020-2031. Dai W C, Gao M, Lan M L, et al. Nutrient release patterns and

[11] X, Ejﬁz, Hi4E, S5 A NS AT A % X 2 A 4 4 decomposition characteristics of different crop straws in drylands
A F - i T AERNE [J]. TER ¥4, 2022, 48(1): and paddy fields[ J]. Chinese Journal of Eco-Agriculture, 2017,
226-237. 25(2) . 188-199.

Liu L, Liao P, Shao H, et al. Interactive effects of liming and [22] Ze4ktm, G018, LW, & FBHE KRR8I &0 TR
straw return on apparent soil potassium balance in a double rice B HEACHNEROCR 1], P EALLRE, 2014, 47(2) : 292-
cropping system [ J ]. Acta Agronomica Sinica, 2022, 48 (1) 302.

226-237. LiJF, LuJ W, Ren T, et al. Effect of straw incorporation

[12]  Zam, AHR, e, REFFE HXS 455080 2R 04 52 i b H substitute for K-fertilizer under different paddy soil K supply
AR AR SN W ST BE IR [ T]. R AR, 2015, 34(4) . capacities[ J]. Scientia Agricultura Sinica, 2014, 47(2) ; 292-
1158-1165. 302.

Jiang C Q, Zheng Q S, Zu C L. Research progress on effects of [23] bk, &b, KBr, . FEFFIL X BUZRAE F= 4 F L S
straw returning on soil potassium and its substitute for potassium ﬁilz{ﬁi}ﬂﬁ)?}ﬂr][]] [ e 2 R, 2020, 36(9) 9 13,

fertilizer[ J|. Chinese Journal of Ecology, 2015, 34(4) . 1158- Sun Z X, Han S, Wu], et al. Effect of straw ..returmng OIlelP,ld
1165. and soil potassium balance of double (,IOp[slll’l‘T ricgml Chinese

(137  aksdk, PR, M%EW, . FEFFE M 5508 Jr a0t i 2 Agricultural S(,lenge Bulletin, 2020, 36(9) :*9- 13 i
A T AN M B BEE S5 5 2R R R ﬂl'][J]j’EléE [24] Huang S, Zf-ng Y J, Wu'lJ F, et al. Effect E)T crop-residue
AN R (P SC) |, 2021, 29(3) : 531-539. retention jon/rice yield in dhma a meta- analysm[]] “Field Crops
Zhang H L, Bai N L, Zheng X Q, ef al. Effets of straw Research, 2013, 454% 188-194. S 4
returning and ferl.lhzatlon on soil ba(‘terlal and fungal (‘OInmumty , [25] 35!1[]7'7‘, S BJI_ ﬁi ==, I# R E E K FEFERF ﬁ“ﬁ/ﬁ?ﬁj

_=structures and dlver%mes in rice-wheat rotanon-soﬂ[.]] 2 Ghi fﬂfﬂﬂ(ﬂ XJ’Z%[J] f‘fﬂﬁ;ﬁ 4, 2011, 22(6‘)-;;' 1.504—.“
# Journal of ELU«Agrlcullure 2021, 29(3) : 5431~'53V 1510. u i - '-l-._._;.r

[147= fifd-t-H. iﬁiﬁ{hﬁ*ﬁ[MJ (gﬁq}iﬂ) I 5 DF‘[ﬂZklktH Wang R.Fg Zhang!] W, Dong S T, et al. Present situation ‘of
| L, 2000. N 4 maizg’ str_efif. resource“iitilization and its effect in*umain miaize

(15 Zhou J %, Wu LY, Deng Y, et al. Reproduuh}!lty and production regions of China [1J]. Chinese Journal of .&ﬁglied

’ quamltatmn of faniplicon sequencing-based detecllo'n [ J_] Thf- | Ecology, 2011 :-22(6) : 1504-1510.
i "': ISME Joprnal , 2011 , 5(8) ; 1303-1313. J [26] W%, FBER, KUM:, S5, REFFIE X0 AR AR b 0 4 2 4

[16]/ Bfﬁ S, WO, S5 LR A% R EHJJL)T@M FKFE SOMt e K A 2 [T]. MR 2 4k, 2020, 47
Xfﬂéﬂﬁia%‘%ﬁﬂﬂﬁcﬂﬁﬁﬁfﬁﬁﬂ/ MWL) AR, (6): 1261-1269.

2018, 44(3) ; 454-462. Hu R, Zheng L, Liu H, et al. Effects of straw returning on
Zeng Y H, Wu J F, Zeng Y J, et al. Effects of straw microbial diversity in rice rhizosphere and occurrence of rice
incorporation with reducing chemical fertilizers on nutrient sheath blight[ J]. Journal of Plant Protection, 2020, 47 (6) :
absorption and utilization and grain yield of double-cropping late 1261-1269.

rice under mechanical harvest [ J ]. Acta Agronomica Sinica, [27] W, skTH, MY, 5. SRIEJEAME TR I0 H 8 X g %
2018, 44(3) ; 454-462. KA L S Ty A AR R AR (D] Bl R R

(171 ZRdbti, B0, G818, 5. KRR S50 H RS 7 2019, 39(10) ; 95-99.

TEFIEBIAFZE [ T]. 3, 2013, 45(6) ; 1017-1022. Cao M, Zhang X B, Tao K, et al. Effect of amount of paddy
LiJF, RenT, LuJ W, et al. Study on characteristics of release straw forced incorporated into paddy field on soil fertility and
and distribution of rice straw potassium and chemical potassium number of microorganisms in paddy soil in winter[ J]. Chinese
by lab simulation[ J]. Soils, 2013, 45(6) : 1017-1022. Journal of Tropical Agriculture, 2019, 39(10) : 95-99.

(18] Zefunli, E%ia, mhkr, 5. & E FERTIEYRFTIEH [28] WReuh, Wik, Fim, 5. WL RS R GRS AR 1 IR 8 R
B EIE [ ], fOL BRI 4R, 2019, 38(11) : XFHE[T]. WAk, 2018, 30(10) : 1765-1774.
2583-2593. Chen X J, Yu M, Wang Q, et al. Problems and countermeasures
Chai RS, Wang Q Y, Ye X X, et al. Nitrogen resource quantity of straw returning in paddy field system in Zhejiang Province[ ] ].
of main grain crop straw in China and the potential of synthetic Acta Agriculturae Zhejiangensis, 2018, 30(10) : 1765-1774.
nitrogen substitution under straw returning[ J]. Journal of Agro- [29] BATWE, TR, %M, 55 FEFFE MR B U0 KA
Environment Science, 2019, 38(11) : 2583-2593. KEB MR RE]]]. BIRILRLAE, 2019,

[19] LiJF,LuJ W, Li XK, et al. Dynamics of potassium release (11); 137-141.
and adsorption on rice straw residue[ J]. PLoS One, 2014, 9 Zhao X H, Wang Q, Zeng X N, et al. Current situation and
(2), doi; 10. 1371/journal. pone. 0090440. prospect of the research on the effects of irrigation modes on the

[20] EfEIK, 4kia, L, S5 KA 4 5 RS AT b R growth and development of rice under straw return [ J ].
A XAEY e N EA R [ )], MY E RS Hei]ongjiang Agricuhura] Sciences, 2019, (11) . 137-141.
AERL2A4, 2008, 14(1) : 106-112. [30] wut%s, iy, kB, & AL H AR R L X L&A

et al.

Tan D S, Jin J Y, Huang S W,

apphcatlon of potassium fertilizer and wheat straw to soil on yield

Effect of long-term

3 Miﬁfﬂlﬁﬁxxﬂz ?E%DEW;‘&&&%E/ 1], b E R

%, 2020, 53(22) . 4613-4622.



10 #4

BT A SRR AT A P A B Xl G e A R - HEAE T B R )

4715

[31]

[32]

[33]

[34]

[35]

L}

Gao H J, Peng C, Zhang X Z, et al. Effects of corn straw
returning amounts on carbon sequestration efficiency and organic
carbon change of soil and aggregate in the black soil area[ J].
Scientia Agricultura Sinica, 2020, 53(22) ; 4613-4622.
ftate, SRR, MR, 5. 8 WRSFFORTE H3E R iR ko
I B X - AT WL P S e A RIS R [T ] W AR 2528 4,
2019, 30(2) : 668-676.

Yang Y H, SuY, He Z C, et al. Transformation and distribution
of straw-derived carbon in soil and the effects on soil organic
carbon pool; a review[ J]. Chinese Journal of Applied Ecology,

2019, 30(2) : 668-676.
EPY, s, sk, AF. BHEDT S RATE B AR)E £

HETE PAT LRSS 7 BER SV [ ). Ml SRRl 2
i, 2013, 32(4) : 735-740.
Wang D D, Zhou L, Huang S Q, et al. Short-term effects of

tillage practices and wheat-straw returned to the field on topsoil
labile organic carbon fractions and yields in central China[J].
Journal of Agro-Environment Science, 2013, 32 (4). 735-
740.

FRR, BN, WM. FEFHE X S PR 735
EE R BRI [)]. BTSSR, 2014, 25(12)
3491-3498. -
Wang H, Wang X D, Tian X H. Effect of straw—retumi“zlg.-('m the
storage and distribution of different active fractions of soil organic
carbon [ J]. Chinese Journal of Apphed Ecology, 2014 25
(12) : 3491-3498.

= MRS ftf 5 erﬂJ_l]]T’EWIELﬁéX EI%EI‘

ﬁ%i%%&ﬁ&%@ﬁ% SRR
ki, 2020 26(2) : 295-306.

.J] r’%ﬁ}ﬁf"“

| Zhang Xy Zhou W, Ai C, et al. Effects of mtmoen managemenl

LS

on soil enzyme activities and bacterial communlly strljcture in

summer maize lgrowing stages under straw mcnrporallon [J 1.

]oufinal of P}f‘m Nutrlllon “and Fem]l?ers 2020 26}42) 29-5;’//”

/30645 iy =
S, R, PR, 5. Iﬂ%ﬂiﬁﬁﬂh‘iﬁﬁf%i&ﬂ%éﬂi
B REVE BV LE IR IR [ 1], 158, 2021, 53(5): 991-
997.

Luan L, Zheng J, Cheng M H, et al. Effects of different types of
straw returning on bacterial diversity and community structure in
dryland red soils[ J]. Soils 2021, 53(5) : 991-997.

B, 2RO, S0, . FEATIE W RCHE AL XS R - A 1R
e 130 ﬁ&fﬁﬁ(ﬁi%ﬁ%m’f@ﬂﬁ%ﬂmﬂ. R, 2021,
42(8) : 3985-3996.
JnYT, LiXF, Cai Y,

chemical fertilizer on soil enzyme activities and microbial

et al. Effects of straw returning with

community structure in rice-rape rotation [ J ]. Environmental

Science, 2021, 42(8) ; 3985-3996.

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

Fan F L, Yin C, Tang Y J,
coupling of carbon and nitrogen cycling during decomposition of
by "C-DNA-SIP [ J]. Soil
Biochemistry, 2014, 70, 12-21.

Zhou G X, Zhang J B, Zhang C Z,

straw chemical

et al. Probing potential microbial

maize residue Biology and

et al. Effects of changes in

properties and alkaline soils on bacterial

different
10. 1038/

straw  decomposition  at

2016, 6, doi:

communities engaged in
temperatures [ J ].
srep22186.

Hao MM, Hu HY, Liu Z, et al. Shifts in microbial community

and carbon sequestration in farmland soil under long-term

Applied  Soil

Scientific Reports,

conservation tillage and straw returning [ J ].
Ecology, 2019, 136 43-54.

EVEW, B4k, IR, A FORTEF M b 40 T S
HURHEACRHET]. Y E TR SRR, 2021, 27(1) ; 45-
53.

Wang X Y, Li J L, He P, et al
community during maize straw decomposition [ J].
Plant Nutrition and Fertilizers, 2021, 27(1) ; 45-53. Py
RS, 7L, R, AT HUIE R 2R e e
ZREVERI B [ )], R OB, 2020, 5;_4:4"3’) {12614-
2624. ‘ i
Shang L R, Wan L Q, Li X L. Effects of organlr fer:é}zer—on soil

eppe. [ TN
i

Succession in bacterial

Journal of

bacterial 'commumty dlve]ﬁlty in Leymus chinénsi 4
Scientia Agrlcuhura “Stnica, 2020, 53(13) . 2614“2624, ___.r
fLE; ﬁ Aty 28 "‘rIﬂ%J‘ AL ATV AT IE 7 SO0 a2 T
TR ’ﬁMﬁﬁﬁ1&&£$Faﬂ’J%ﬁﬂﬂ[J] ey

2021, 42(12) 604746057 e

Kong P/ :] Zheng J, Luan L, et al. FEffects nf dlffer?nt typeq '('ff
ing lon the | bacterial community, organic cuarhon

J1.

straw” ret.
mineralization &and maize yield in upland red soild]
Environmental S-Cience, 2021,42(12) : 6047-6057.

Yan S S, Song J] M, Fan ] é,
carbon fractions and microbial community under rice straw return
in Northeast China[ J]. Global Ecology and Conservation, 2020,
22, doi: 10. 1016/]. gecco. 2020. e00962.

Lourengo K S, Suleiman A K A, Pijl A, et al. Resilience of the

resident soil microbiome to organic and inorganic amendment

et al. Changes in soil organic

disturbances and to temporary bacterial invasion [ J ].

Microbiome, 2018, 6, doi: 10.1186/s40168-018-0525-1.

Wi, BEsift, 0, %5 BRERU A Ui vk S 5%
TR A NE TR 1], EYR, 2017, 43

(8): 1245-1253.

Chen J, Pang D W, Han M M,
on soil biological activity, availability of soil nutrients and grain
Acta Agronomica Sinica, 2017, 43

et al. Effects of tillage patterns

yield of winter wheat[ J].
(8): 1245-1253.



HUANJING KEXUE Vol.43  No.

10

Environmental Science (monthly) Oct. 15, 2022

CONTENTS

Regionalization and Analysis of PM, 5 and O Synergetic Prevention and Control Areas Based on Remote Sensing Data

LI Shen-xin, ZOU Bin, ZHANG Feng-ying, et al.
-+ PEI Cheng-lei, XIE Yu-tong, CHEN Xi, et al.

Analysis of a Typical Ozone Pollution Process in Guangzhou in Winter +++++

Establishment and Application of Foshan Ozone Concentration Forecast Equation CHEN Chen, HONG Ying-ying, TAN Hao-bo, et al.
Establishment of High-Resolution Emissions Tnventory in Wuhai and Iis Application in Exploring the Causes of Ozone Pollution ~ ++++++* ZHANG Rui-xin, CHU Bo, SHANG Chun-lin, et al.
Investigating the Pollutants of Marine Shipping Emissions Along the East China Sea by Combining in-situ Measurements and Automatic Identification System — «+«esserseseesessernensenenenennenes

.................................................................................................................................................................. QIU Hao, LIU Dan-tong, WU Yang-zhou, et dl.
Chemical Component of Particulate Matters and VOCs Characteristics During Vehicle Brake Processes —«+xeseseeseesersenenesmsenenees MEN Zheng-yu, LIU Du-you, GUO Quan-you, et al.
Characterization of VOCs Emissions from Caged Broiler House in Winter «+«++«eseeseeresrererseresnenienennineneninnnns e CAO Tian-tian, ZHENG Yun-hao, ZHANG Yu, et al.
Concentrations and Community Structures of Culturable Bacteria in Aerosols of Household Garbage Stations in Shanghai ««+:«+«++sseseeeeese LU Bing-jie, ZHANG Xiang, WANG Chuan, et al.
Inventory and Distribution Characteristics of Anthropogenic Ammonia Emissions in Zhejiang Province from 2008 1o 2018 = ++++seesesververeeneeees FANG Li-jiang, YANG Yi-qun, YE Guan-iong
Roadmap of Coal Control and Carbon Reduction in the Steel Industry Under the Carbon Peak and Neutralization Target «-«+:+svesveeeressesnereenees XUE Ying-lan, ZHANG Jing, LIU Yu, et al.
Carbon Emission Reduction Effect of Spatial Correlation Network Structure Characteristics; From the Perspective of Urban Agglomeration «+++«sssereseeseerseseenes ZHENG Hang, YE A-zhong

Pollution and Carbon Reduction Effect of OFDI in China and Its Mechanism - BAI Zi-han, LU Lian-hong, ZHAO Ming-xuan, et al.
Variation Characteristics of Surface Water Quality in China in Recent Years JI Xiao-yan, HOU Huan-huan, WANG Shan-shan, et al.
Distribution, Risk, and Influencing Factors of Microplastics in Surface Water of Huangshui River Basin ««+esseesereeseeesesenes FAN Meng-yuan, HUANG Yi-mei, ZHANG Hai=in, et al.
+++ ZHAO Chun-hong, SHEN Hao-yong, WANG Zhi-heng, et al.

Hydrochemical and Isotopic Characteristics in the Surface Water of the Fenhe River Basin and Influence Factors

Characteristics and Causes of High-manganese Groundwater in Pearl River Delta During Urbanization LU Xiao-li, LIU Jing-tao, HAN Zhan-tao, et al.
Characteristics and Causes of Groundwater Salinization in the Plain Area of the Lower Kashgar River = «eoeesseesesesnenssenencisninnenns LU Han, ZENG Yan-yan, ZHOU Jin-long, et al.
Sources and Biogeochemical Processes of Nitrate in the Laolongdong Karst Underground River Basin, Chongging «+:esseseeeeresesnesseeeees WANG Yu-yang, YANG Ping-heng, ZHANG Jie-ru
Succession Pattern and Consequences of the Dominant Species During Cyanobacterial Bloom and Its Influencing Factors «+eesereereeeseesereeesees OUYANG Tian, ZHAO Lu, JI Lu-lu, et al.

Structural Characteristics of Phytoplankton Communities and Its Relationship with Environmental Factors in a Group of Drinking Water Reservoirs by Water Transmission from Modaomen
Waterway in Zhuhai — coveeveseseeeressssmensnmsi et ZHANG Mo-li, WANG En-rui, CHANG Sheng, et al.
LU Ping, LI Hui-li, XU Yong, et al.
WANG Lin, WANG Shu-xin, ZENG Xiang-ying, et al.
YAN Cai-xia, LUO Yan-qing, NIE Ming-hua, et al.
Historical Antibiotic Stress Changed the Effects of Sulfamethoxazole and Trimethoprim on Activated Sludge: ARGs and Potential Hosls ++++seseereereeresesenenemmnenensinineniinincnen
............................................................................................................................................................ ZHANG Zhong-xing, FAN Xiao-yan, LI Xing, et dl.
Spatial Distribution and Sources of Heavy Metals in Soil of a Typical Lead-Zinc Mining Area, Yangshuo ««+eseeeereereeneeesenenees CHEN Meng, PAN Yong-xing, HUANG Yi-xiang, et al.
Distribution Characteristics and Ecological Risk Assessment of Soil Heavy Metals in Baiyangdian Lake «++«+esvseereereeerivnenenisienicnenens ZHENG Fei, GUO Xin, TANG Ming-yang, et al.
Spatial Differentiation and Influencing Factor Analysis of Soil Heavy Metal Content at Town Level Based on Geographic Detector «+++ GONG Cang, WANG Liang, WANG Shun-xiang, et al.

Effects of Nutrients on the Growth of Microcystis aeruginosa and Bacteria in the Phycosphere

Effect of Aging on Adsorption of Tetracycline by Microplastics and the Mechanisms -

Effect of Colloids in Sediment and Soil on Their Sorption Behavior of Chloramphenicol

Heavy Metal Emissions from Coal-fired Power Plants and Heavy Metal Pollution Characteristics and Health Risks in Surrounding Soils — ++«+seseereereeresesenenenenenieniennininiinncnenn

......................................................................................................................................................... CHE Kai, CHEN Chong-ming, ZHENG Qing-yu, ef al.
Enrichment Factors, Health Risk, and Source Identification of Heavy Metals in Agricultural Soils in Semi-arid Region of Hainan Island «:«sesseoereseeresssnnssnniiin.
YANG Jian-zhou, GONG Jing-jing, WANG Zhen-liang, et al.

Speciation and Pollution Assessment of Heavy Metals in Mangrove Surface Sediments in Jiulong River Estuary ZHANG Hua-lan, YU Rui-lian, WAN Rui-an, et al.
Status of Heavy Metal in Organic Fertilizers in Main Tea Growing Regions of China YI Xiao-yun, FANG Li, YANG Xiang-de, et al.
Accumulation Characteristics and Sources of PAEs in Agricultural Soils in Gansu Provinge «+«+-seseeseesesressesssenenensisinenens CHEN Yu-yu, ZHANG Guang-quan, ZHANG Yang, et al.
Distribution Characteristics of Soil Phosphorus Forms and Phosphatase Activity at Different Altitudes in the Soil of Water-Level-Fluctuation Zone in Pengxi River, Three Gorges Reservoir
.................................................................................................................................................................. GAO Yi-lun, FANG Fang, TANG Zi-chao, e al.
Characteristics of Soil Organic Carbon Components and Their Correlation with Other Soil Physical and Chemical Factors in Cotton Fields with Different Continuous Cropping Years
in the QOasis on the Northern Edge of Tarim Bagin +:«+stssessesesersensessnsnenenniniiinins s LI Xin-zhu, GONG Lu, TANG Jun-hu, et al.
Response of Soil Respiration Rates to Soil Temperature and Moisture at Different Soil Depths of Caragana korshinskii Plantation in the Loess-Hilly Region —«+esseseerseeeesenenseninenennnens
............................................................................................................................................................... SUN Ya-tong, WANG Ya-juan, ZHAO Min, et al.
Influence of Biochar Application on Soil Nitrate Leaching and Phosphate Retention; A Synthetic Meta-analysis —++++-esseseesessessenesenee JIANG Zhi-xiang, CUI Shuang, ZHANG Xin, et al.
Role and Mechanism of Low Molecular-Weight-Organic Acids in Enhanced Phytoremediation of Heavy Metal Contaminated Soil = -++++++++- FANG Zhi-guo, XIE Jun-ting, YANG Qing, et al.
Remediation Effect and Mechanism of Inorganic Passivators on Cadmium Contaminated Acidic Paddy Soil -+ seeeeseess ZHANG Jian, KONG Fan-yi, LU Sheng-gao
Mechanism of Lead-zinc Enrichment and Resistance of Spent Mushroom Compost to Lead-Zinc Slag in Koelreuteria paniculata -+++++++++ XIE Tian-zhi, CHEN Yong-hua, SU Rong-kui, et al.
Phosphorus Enrichment Efficiency of Ca0,@ FA Composites and the Effect of Its Recovered Material on Soil Improvement +:«sesseeseeseessseseenees YUE Wei, LI Da-peng, WU Ling-yu, et al.
Effects of Early Rice Straw Returning with Reducing Potassium Fertilizer on Late Rice Yield and Soil Fertility = «+eeoeveereeesesesene HUANG Qiao-yi, HUANG Jian-feng, HUANG Xu, et al.
Effects of Continuous Straw Returning with Chemical Fertilizer on the Carbon Pool and Crop Yield of Rice-Rape Rotation Soils +++«+++++x+seseee- CAI Ying, FU Si-wei, ZHANG Bo-rui, et al.
Effects of Chemical Fertilizer Reduction Combined with Straw Application on Diazotrophic Communities in a Double Rice Cropping System —+:eseeseeesesereresemieneniininininen
............................................................................................................................................................... CHEN Kai-peng, WEI Ju-xian, CHEN Dan, e al.
Impacts of Co-application of Chemical Fertilizer Reduction and Organic Material Amendment on Fluvo-aquic Soil Microbial N-cycling Functional Gene Abundances and N-converting Genetic
Potentials in Northern China «+eesesssssessersersenssenenensintnt LI Sheng-jun, HU He, LI Gang, et al.
Response Characteristics of Soil Microbial Community Under Long-term Film Mulching —++«+seseseesessessenssenenenninininniinssenen HU Zhi-e, XIAO Mou-liang, DING Ji-na, et al.
Effects of Long-term Straw Returning on Fungal Community, Enzyme Activity and Wheat Yield in Fluvo-aquic Soil «++eeseereeesesereresenieneneienes MA Lei, LI Yan, WEI Jian-lin, et al.
Effects of Soil Amendments on the Bacterial Diversity and Abundances of Pathogens and Antibiotic Resistance Genes in Rhizosphere Soil Under Drip Irigation with Reclaimed Water -++++++
............................................................................................................................................................ CUI Bing-jian, CUI Ex-ping, LIU Chun-cheng, et dl.
Effect of Nitrogen on the Phytoremediation of Cd-PAHs Co-contaminated Dumpsite Soil by Alfalfa (Medicago sativa L. ) and on the Soil Bacterial Community Structure «+:+«-sessssseeseeseesees

LI Yi-jia, MA Jun-wei, LI Yu-qian, et al.
LI Wei-lin, ZHANG Xin, MA Jun-wei, et al.

(4380
4392
(

4401

(
(
(
(
(4440
(
(
(4470
(





