PB4 EELER(PEX) 20215FE 128 $29% F£12#
Chinese Journal of Eco-Agriculture, Dec. 2021, 29(12): 2024-2033

DOI: 10.12357/cjea.20210267

ER, G, HEM, XRY, IS, BEOR. FR A VLTS b X2 U8 oK R ™ gk 5 A I &R 2 m (1], E A
Bgelr 254 (FPES0), 2021, 29(12): 2024-2033

WANGF,LIQH,HECM, LIUCL, YOU Y L, HUANG Y B. Combined return of rice straw and organic fertilizer to yellow-mud
paddy soil to improve the rice productivity and substitute chemical fertilizers[J]. Chinese Journal of Eco-Agriculture, 2021, 29(12):
2024-2033

VRS - A BUIE IR 2 3 T X w3 ¢ F K RS ™ RE &
AENE 5 AR 5 e

(fE A R PP HIENORMF BT 48 350013)

B E AT ESRERANEREN EEHAR. FFREEEETRERE-AHIEIK AL E x5 7 3 e H AR
Fhb. WEHRRE RS BRAN G, ThE T ERBEH R LR, R AR RE. X THES445H
B AR, R E 6 N, AV IKETHAZTHANS A & KHEEAFNE 0(RO0). 20% (RO20). 40%
(RO40). 60% (RO60). 80% (RO80) 5 100% (RO100), % RO20. RO40. RO60. RO80 F1 RO100 432 /5 # T 4
£ (kghm ®) #AL B A 7500 1500, 2250 3000 F1 3750, A& R HHHNEIE, 247 T ABFE. ForRK
FIRARIE A B FE . R %W, %4 4 4, R020. RO40. RO60 5 ROS0 4 I Hy AHE AT 41 T4 7 & & ROO
18 8.4%~13.9%(P<0.05), {81 & A ALK Lt th E Hy4R &, 7~ B3 18 2 T &%, RO100 4 5 ROO /& ARFF.
FEFE AR B T o, B A LR A EE B A R Ak A WA . RO20 F RO40 AL HE 9 K A8 3 3 2 4] 4% ROO 3 fm
2204 jo-hm”* #1527 je-hm?. R RO100 A3 4, ot A AL A BK 68 B AL IR ok RS 3 30 Mk A B R i R
B # ROO 425 B 2 A0 8.5%~14.9%. 8.5%~14.8% F1 8.6%~16.9% (P<0.05), #1 L1 RO20 432 & & ; A Al 40 4 Bk
S HAENAE EKER ROOEE 6.5~11.4 NE 4 &, 2+ RO20 & & & F RO80 f2 RO100 43 (P<0.05). H
MR FRELEHARBRERG THAS. &, 68, OB T%HEE. I, AR ELEHRES T L% pH.
HHR. 28 X8, ERHECEURBAENER. AXIRBEN, BHRT IERE, SL 2845 BE-F
VURE G X ERE T HRE ™5 R AAT, AIAHBKELHTERME, SEFRARBE =R, HE
B WG EARABR, FAHET, BE-AVIEKETLH, UK 20% HIERR K E, AN HK 40% hIE
BRBF.
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Abstract: Crop straw and livestock manure, the main components of organic fertilizer resources, play important roles in the improve-
ment of soil fertility and reduction of chemical fertilizer. To provide a basis for improving the soil fertility, crop yield and
benefits of rice in a southern hilly area, various amounts of combined rice straw and organic fertilizer were returned to yellow-mud
paddy soils under uniform total N input conditions and the effects on the rice production capacity, chemical fertilizer substitution, and
plant nutrient uptake were studied. The field experiment was conducted in a yellow-mud paddy field in Minqin County, Fujian
Province over four consecutive years. The experiment involved six treatments with uniform total N input but varying percentages of
replacing N from a mix of rice straw and organic fertilizer (RO); that was, 0 (RO0, CK), 20% (R0O20), 40% (RO40), 60% (RO60),
80% (RO80), and 100% (RO100) of N input. The dry amounts of rice straw applied in treatments of RO20, RO40, RO60, RO80, and
RO100 were 750 kg-hm ™, 1500 kg-hm >, 2250 kg-hm >, 3000 kg-hm >, and 3750 kg-hm >, respectively; and the shortage of N was sup-
plied by organic ferilizer. The variations in rice yield, nutrient uptake, and soil fertility factors were analyzed. As a result, the 4-year
average yield of rice grains of RO20, RO40, RO60, and RO80 treatments significantly increased by 8.4%—13.9% relative to the yield
of CK (P<0.05). However, the increasement of yield tended to decline with the increased application rates of organic materials, as the
rice yield of RO100 was comparable to that of CK. Among the yield components, the effective spike significant
increased by RO treatments. The benefits of rice of RO20 and RO40 treatments were 2204 ¥'hm * and 527 ¥'hm* higher than that of
CK, respectively. The uptake of N, P and K by rice plants under various RO treatments significantly increased by 8.5%—14.9%,
8.5%—-14.8% and 8.6%—16.9%, respectively, compared with CK, except for RO100 treatment. The recovery rate change of N in all
RO treatments increased by 6.5—11.4 percentage points, with the differences between RO20 and RO80 or RO100 were statistically
significant (P<0.05). Although the contents of Ca, Mg and Zn in rice grains increased, the content of Fe decreased following the re-
turn of organic materials. The RO treatments increased soil pH and the contents of organic matter, total N, available P, available K,
microbial biomass C, microbial biomass N and urease activity; but decreased the soil bulk density. In conclusion, the combined re-
turn of rice straw and organic fertilizer to yellow-mud paddy soil for 4 consecutive years improved rice productivity and fertilizer up-
take. In this study, the combination of organic materials can completely replace the chemical fertilizers. Based on the rice yield, re-
duction of chemical fertilizer use, and improvement of farmer earnings and soil fertility, RO20 treatment was considered as the best
fertilization regime, followed by RO40 treatment.

Keywords: Yellow-mud paddy soil; Straw incorporation; Organic fertilizer; Nitrogen recovery rate; Chemical fertilizer substitution;

Rice productivity; Nutrient uptake
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1 52%, FEFFRUAC. B, BRFR 40 H LI 20 34% .
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MG (Oryza sativa) FEAR T R B 0K | BERA9)

T, I R SR, PRUEAR R I K R 7, o
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K,0 37.5 kg-hm > BUR o B EY . AHUE R+ 3EE
PLEUR T ZR IR, 2 2 SRR, (R 4 A g 48
0T A R B AR R A AL R
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TR 56 VUER /A AP TR K22 5, v REAF7E I
M, TESF RS, ARG A HLARER A 38 B R X
FRF SRR BOR AR . IR KR+
YA T, H AL 0.077 42 hm?, K RSt E AR Y
32%", YR H AR A X B A — 2K P 1, R
BERKRE L, B2 L kg . LLan R
B WA S B, AR L L B k.
FRAE R P Y, R s R R b 4R TS AR AR i
BOSOWTE AT 45 . i, ABIFST 4 4 4R 16 88 K
i I R AR A A LR B & if AR 4 fE R 5E
B 7 bR 7 B R BRI T . A LR IR
SR FH e A A D it A 4

1 #MRS5REE
1.1 R

TR DX A T A ) 3 L AR R R A . A
THONBHFAUKE LR ERE LE, KT Tk
R EERT . AR = MR pH 5.3 A HLIT 29.5
gkg'. M A 162.5 mgkg . A HE 11.6 mgkg .
AL 74.0 mgkg o RE I HF R R W, # 6 T4k
H: 1) 100% LAE (ROO, X HE); 2) 80% FLAE+20% FEf -
A HLE (RO20); 3) 60% 1L HE +40% & % 45 HL E
(RO40); 4) 40% 1k IE +60% F& F5 A HL B (ROG0);
5) 20% 1k T +80% F¢1 F -A AL (ROKO); 6) 100% #F
i -AHLIE (RO100), AFALFRE 3 NEE, B/N X
AL 15 m*, 100% 4 A A BE it &I 135 kg'hm ™, N -
PO, : K,0=1: 0.4 : 0.7, MRIeFFA, G k4w
W H 98 2 0 3750 kgrhm >, DL Ky 6 s e s M
JE&, B2 Bt 20% . 40%. 60%. 80% 5 100% A
PL R A 34 F A SRS T4 50 5108 750 kg-hm 2
1500 kg-hm >, 2250 kg'hm >, 3000 kg-hm Fl 3750
kg-hm ™, BAS 25045 i A HLIE AN L, AH R 5948 HLAE
B (& K& 292%) 4 1368 kgthm®, 2736 kg-hm *,
4140 kghm . 5472 kg'hm * Fl 6840 kg'hm *. FFFE T
W EHENE 6712 gkg'. 2% 8.7 gkg'.
P,053.3 gkg ', K,015.9 gkg s AAHUIE T4 F2 &
A ML 4282 gkg'. & A 212 gkg'. P,0,15.9
gkg'. K.027.2 gkg'o A HUIE T8 il o 3 i
o e HE AE I s, 7 3k B0 MR B T AR ME (NY/T
525—2021). 45 4b BHB AL 435 1 KL AL it FH 5 22040 A0 3
JIE 5 60%, 43 BEAE i 40%. FEFIRZER, BEAC A i o
RS, BRAE G4k 40 . T 2015—2018 414 4E 4 4T
BHAE 4—5 A¥REFRS . AIUEREZENZ 20om LIT .
WG 6 H R AR, 10 A Eack . HHK/K RS
PO WAL 15 5 HAFFEDHARIE 1 IR,

R 1 FELEFERB-SHBKATH TR RS
BERAE
Table 1 Annual input of nitrogen, phosphorus and potassium
of different treatments of combined returning of rice

straw and organic fertilizer kg'hm*
4b 3 Treatment N P,0; K,O
ROO 135.0 54.0 94.5
RO20 135.0(27.0) 61.1(17.9) 114.1(38.5)
RO40 135.0(54.0) 68.2(35.8) 133.4(76.7)
RO60 135.0(81.0) 75.3(53.7) 152.8(115.0)
RO80 135.0(108.0) 82.4(71.6) 172.2(153.3)
RO100 135.0(135.0) 89.5(89.5) 191.6(191.6)

S AN R IR0 BB, H65 B A FERS -A LI & I H 77
4 A, The data outside the parentheses are total nutrient input, the data
in the parentheses are nutrients input from rice straw and organic fertilizer.
ROO0: 100% of chemical fertilizer; RO20: 20% of combined organic material
and 80% of chemical fertilizer; RO40: 40% of combined organic material
and 60% of chemical fertilizer; RO60: 60% of combined organic material
and 40% of chemical fertilizer; RO80: 80% of combined organic material
and 20% of chemical fertilizer; RO100: 100% of combined organic material.

1.2 #BRESMRAGE

FHEHAE KRG Y (10 A1) REA AL B/ X AL
RFE S o $ZBEAL DT 20, SRS /DX 5 IE R AT RS
Hi 250t [R] I SR AR A /INIX E ERE i, R A A
S I A s, RAE 0~20 cm IR 5 A7 5 HHETR G 0 1
ANFE S, B0 L HEEERE T R R R R . A
Br, FoAy 58 R XT, T e Ak o b 5 il s
T o KRERFRL S ZE - EAE T 105 C bR R E
30 min, 65 C #t+ Z 0 T, LM R AR IR & &
30T .

+ HE R Ak A Ak Ay B S R R IR O i T S R
(BN AL F o ) "™, BARWR: A
ROEG . BE L BK . BER AT AR BR IR VA k- D
SECBEETE, fEAk 2 A IR - AL S A -2 A
e A DR TR 0 914X (35 [E TruMax CNS)
I, 3w A SRR A B 10, 3 50l FH ik
i SN -BH 6 BT b T, I R R ] 2 R B - K
SR, B E R IR T, HIEMUE Y E ik
R R A B2 -TOC ¥ (H 4 TOC-LCSH), +
e pH R K F He R 50 1 R A7 R, 4 398 R il 0%
FHE 1 04 Eb 20, A A Tl % P P A 0 TR M o 1,
T2 1l T Tl i FH R — 4 L (71
1.3 HiESHS5LE

Hy 3 FR A SR (kg - hm ™) = FPRL B x FRE
TN EE+ BT EX BRI TE (1)

RARBICRAA (%) = (HHLICHUIEEC AL B 1
R R R —100% 14 A0 A HE b1 3 2 2R IR AL )/
BENE X 100%!"" 2)

B4 % A Excel #1 DPS #K 4347581504 o
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1
Fig. 1

T EFER-BIEKETALE T KB ERSELY () FIHRS (b) IEK E 4 F)

Changes of tillering number (a) and plant height (b) of rice plant at tillering stage under different treatments of combined

returning of rice straw and organic fertilizer in the fourth year of experiment

AL FR UL 1. Abbreviations for each treatment are shown in Table 1.

22 FERE-EYREETHEIKESE KRR

5 ROO 1 Lb, A AL RHEE A 38 H 5 4k 0 i it 34
P R R (R 2), RO20, RO40, RO60 5
ROB0 AbHE S 4 4F-F-BIFFA ™ F 45 ROO 35 8.4%~
13.9%, 22 5 ¥ B 3 (P<0.05), H:d L RO20 4b F b 7=
B oM B o AN TR] e AR A B A RS RS 77 R R RE L RO20
R PR, B ROO MG 77 17.5%, 22 5 3% (P<0.05).
55 4 AR AN [RI AL B R R AR B 4 AP0
A, Nl E i, SFRKE T, W& A IR
XA 2 FH AR AR B b 3 0 384 T, AR i 5 AR A
A ROO IR SR 2 TR Ak, T2 4
AR B RFRL 7 S, RS2 4 4R S SRR L RO100 5
ROO b FR¥ TG @ 3 M 22 5%, Won G RFLM T, WFFRL

7

7R A R, IR A ALY R A 3R 4 ET L
P e =Y Aol

M 4 4R m A O, A P B G 1E H A
KRB ROO A AN [F) R B 488 v, (LB AT AILRHY) HE R
() 15 0 2 3% 20 B ARG i B, P DL RO20 e, 8K
ROO & F 5 36.0%(P<0.05), % &y RO40, % ROO
AR 24.5%(P<0.05); AN [7] A 351 1Y) 4 il SR £
A5 T ROO A3, (H A A B i 35 25 55K F; R[] Ak
B %) T4 TGt 25 5, A AT AR R T 5 AN [ it
JIEL Ao I 7= 2 S 114) R A B IR

% 3 WK, RO20, RO40 &b 3 4S5 4 4551 1y K
e it A 24 25 2248 T ROO, 43 513 i 2204 J6-hm° 5
527 JG-hm °, RO60 Kb Hfi 5% 25 5 CK 3 A:EF . ROSO

%2 FEER-AIEKATELE TR~ E

Table 2 Rice yield under different treatments of combined returning of rice straw and organic fertilizer

H4LE A
fhgm 4’5]5?5’(% ‘ ‘ ”Eﬁ@% Hi %k :F*ji. In the fourth yj:ar Four years aveiage

Treatment Effect1v46 paglcle Filled grains number IOQO—graln *{ﬁ?“% %ufrﬁ)i% Hﬁf‘"% *H’fﬁf‘: 8
(x10*hm ™) per panicle weight (g) Grain yield Straw yield Grain yield Straw yield

(kghm ) (kgrhm *) (kghm ) (kgrhm *)

RO0 98.84+14.52b 185.5+10.2a 27.33+0.58a 5863+673¢ 4139+233b 6403+429b 3650+194¢
RO20 134.40+6.40a 206.8+22.0a 26.72+0.91a 6576+713a 5585+110a 7295+435a 4290+135a
RO40 123.02+13.03a 218.6+38.1a 27.74+0.64a 6580+953a 5654+1224a 6974+434a 4151+£261ab
RO60 118.04+10.52ab 186.7+18.4a 27.40+0.51a 6287+808ab 4970+554ab 7017+582a 4025+202b
ROS80 114.49+15.14ab 224.3+5.2a 27.27+0.20a 6163+919bc 5059+1006ab 6944+481a 3967+231b
RO100 101.69+2.46b 210.4+36.8a 26.69+0.54a 5783+584c¢ 4645+1570ab 6493+345b 3406+278d

ARRE . FFRESERECS TR B4 . [RSVRE 5 A R ING P REROR A A BRI P<0.05 K- 25 57 2 o A ALBRAIFKIULFR 1o The data of
effective panicle, filled grains number per panicle and 1000-grain weight were the fourth year values. Values followed by different lowercase letters in a column
are significantly different at P<0.05 level. Abbreviation for each treatment is shown in Table 1.
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R3 TEEHE-AIEKSTHLE T KERIEEFHE
4 FF1Y)
Table 3 Rice benefits under different fertilization treatments
of combined returning of rice straw and organic fer-
tilizer (4-year average)

e TE N A AL 2%
Output value Fertilizer cost Fertilization benefit
Treatment _ o o
&hm") &hm") &hm")
ROO 20 490 1539 18951
RO20 23 344 2189 21155
RO40 22317 2839 19 478
RO60 22 454 3488 18 966
RO80 22 221 4138 18 083
RO100 20 778 4788 15990

FPRLIN S H3.20C kg !, IREMAE R2.200 kg, i BERRAS M 4% 40.9
Tokg !, EALEMHE K3 10T ke, HHUEMHR0.70 kg o AEAGHIT
BENAS , #AEBREFR UL FE 1, The prices of grain, urea, superphosphate,
potassium chloride, organic fertilizer are 3.2 ¥kg ', 2.2 ¥kg ', 0.9 ¥kg ', 3.1
¥kg ' and 0.7 ¥kg . Only fertilizer cost was calculated. Abbreviation for
each treatment is shown in Table 1.

5 RO100 4b ¥ % ROO £ A [ # BEREAR, H A ALY R
[ AN NV ) 1 L R o A
Jii 5 %% 25 40 Fr, LA RO20 4b R f A, R 2 RO40,
ARG AE AL A5 S 3T AN R BAS A A% — B AT

TR, T B A R = RN B TR
AP RREK, RO100 AR AE R 5475 7 fig s T ROO.
2.3 FERE-BYLBE AT EX K FEEERTT SRR

RE L F F B 520

% 4 8RB RO100 AL FEAL, A HLYRIEE A 8 1
(R FERE R R MR ROO 341y 8.4%~13.9%, FEf &l
K SO I N 8.7%~17.5%, Hii b 3843 0 & W AT 14 i
H 8.5%~14.9%, 2= 5 34 ik & (P<0.05), H ¥ LL RO20
AW e . R ATFE Y, AR W Sk
Bl AT ML b it FH EL  3G hnimi AR . e Ah, NAER ]
WK F, B RO100 Ak, A7 ALY BHE A 1 Y & 2 W]
R ROO 415 6.5~11.4 4~ 43 45, RO20 Ab B i) &L
R CR B 5T ROSO 5 RO100 4L B (P<0.05).

MBS WORF (36 5), Bk RO100 4k, 45 HL4
RHECA IR I ATRL . REHS 55 1L AR PR 25 R A o
118 % 5 T ROO (P<0.05), 43 5 14 Jin 8.4%~13.9% .
8.8%~17.6% Fl 8.5%~14.8%, ¥4 ) RO20 W I 2 it 15 ;
PRI WO R I AR [F] Bk RO100 4b, A HLAY K
XA H R . RS 5 b S AR 2R A
A3 %8 ROO B4R 8.4%~13.9% . 8.7%~17.5% Fl 8.6%~

R4 TREFERE-BIERKETHLETKEERERF TR ERERERTE @ FT1Y)
Table 4 N uptake and recovery efficiency change of rice under different treatments of combined returning of rice straw and organic
fertilizer (4-year average)

4k 3 KPR AR A R A iR AE 1
Treatment Grain uptake (kg-hm ?) Straw uptake (kg-hm ) Total uptake (kg-hm ) Recovery rate change (%)
ROO 75.37+5.05b 27.91+1.48¢ 103.28+4.70c —
RO20 85.87+5.11a 32.80+1.03a 118.67+4.08a 11.4+3.0a
RO40 82.09+5.10a 31.7442.00ab 113.83+5.25ab 7.8+3.9ab
RO60 82.60+6.85a 30.77+1.54b 113.37+6.61ab 7.5+4.9ab
RO80 81.73+5.66a 30.33+1.76b 112.06+3.90b 6.5+2.9b
RO100 76.43+4.07b 26.04+2.13d 102.47+2.59¢ —0.6+1.9¢c

[RIZ B o AR R/ NG b R ANl AR HR ] £ P<0.05 /K - 22 57 B3 . A AbFRFTAR L 1. Values followed by different lowercase letters in a column are
significantly different at P<0.05 level. Abbreviation for each treatment is shown in Table 1.

x5 TEFERE-AIBKATHLETKEERSE R0 RRE 1 F£1Y)

Table 5 P and K uptake of rice under different treatments of combined returning of rice straw and organic fertilizer

(4-year average) kg-hm*
i P K
Treatment FERC TRt i A FRCE e WA
Grain uptake Straw uptake Total uptake Grain uptake Straw uptake Total uptake
ROO 16.59+1.11b 5.34+0.28¢ 21.93+1.04c¢ 18.21+1.22b 92.63+4.91c¢ 110.84+4.60c
RO20 18.90+1.13a 6.28+0.20a 25.18+0.93a 20.75+1.24a 108.86+3.43a 129.61£2.20a
RO40 18.07+1.12a 6.07+0.38ab 24.15+1.14ab 19.84+1.23a 105.33+6.63ab 125.17+6.60ab
RO60 18.18+1.51a 5.89+0.30b 24.07+1.46b 19.96+1.66a 102.13+5.13b 122.09+4.95b
ROS80 17.99+£1.25a 5.81+0.34b 23.80+0.91b 19.75+1.37a 100.66+5.85b 120.41+4.49b
RO100 16.83+0.90b 4.98+0.41d 21.81+0.60d 18.47+0.98b 86.43+7.06d 104.90+6.27d

[RIZNEHE G AR RN PR R AN R AL BRE]) 7E P<0.05 /K22 5+ 3 . S ALBRFEFR L 1. Values followed by different lowercase letters in a column are
significantly different at P<0.05 level. Abbreviation for each treatment is shown in Table 1.
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16.9%, 22 73 i 2 (P<0.05), H.¥J L) RO20 4b % i
O
24 FEE-BURKSEBAM KBNS HETER

EENEMN

5 ROO # Lt fIE 545 LY BHEK G 38 FORTR] L
B BC i, AFRLES | BE . BE AR IA N R RR R
(% 6). 5w W IE 9.7%~21.0%, 2 5 ¥ B 3 (P<
0.05), H: /1 L RO100 4b B £z 7 ; BE 75 B B 08 5.1%~
13.9%, [F]#£ L RO100 4b ¥ f i, HiH RO40, ROSO
5 RO100 4P 5 ROO 22 57+ i 3 (P<0.05); ¢ &% &= LA
RO100 4bH f57 , {H 45 4b B 0] 22 53 35 K A 8 3 K
2% e it Ak B A Bk A 38 48 ROO 2 3 P IK 20.1%~
32.8% (P<0.05), MR ] F i, & A L RHiC
Tt BRFARLAS . BE L BR SR RA R TR A LR
Jite A7)
2.5 FERE-BHAEE & EBE KB HE 0

7 WoR, A HLYPRHER G b O R R R ek T+
HEFAL A ARPEIR . 5 ROO AL, A WL RN & ik
H 9 1 48 pH #4 ii 0.05~0.34 2057, A L 7 46
i 4.51~9.21 gkg ', &R & RHIF 0.04~0.46 gkg ', A
R 1 IR 2.0~13.1 mg-kg !, B &L A 4 IE 36.7~112.7
mgkg ', H B A I8 H R G HL A i 5 ROO 2%
S (P<0.05), ALHFR RO20 45 ROO 2 534
3 (P<0.05). MR ALIEH, 45 pH, HHL

Ji. AR A RS R IR AR A SR B AL
R LV A 3 g i, A LR A A Y A b
RH N FE A TR, IR 0.06~0.14 gem, 22 53 B3
(P<0.05). A HLY KB AL HE AR RS T+
U YRR . A R (R 8), Hoh RO100 4R35
CK A P R & 22 5% W3 (P<0.05), FE#s - Ml
JIELER A5 345 P A R o A [ B o T DRI . PRl R
it % M, (EL A AL T S MR X TR . 55 S5 AT £
HEAH L, ROO Ab B (145 ML 5 3 20 3% 4 359 AS )
JE TR, WA DL R & E A B4R & T AP S
A RS R A, IR UL, RERS A WUIRER A
W EREGE T A AR, B T
R F1 7K

3 g
3.1 ERE-BHNERATHESERA~58%
FIEZE

R 7 e B P 22 32 A i IR R W, 5 it fk
REAR B, A0 B+ #1108 R RE A HLAE A X0 7K 7
P AR 4 77 5 R 9.3% 5 12.6%™, AWFSTAE
SR, B RO100 4b, ELE 4 R HS -4 ML I
A H 5 AR B R] E 3] B it 1 B 42 i T KR
BT TIE I ACE L R AR R KR E AT RN
B —, RS -A HLIREE & 10 B ek T Sy B R

*6 TRFEF-BIEKATHLETKEFHND RETRIE FE49)

Table 6 Contents of intermediate and trace elements under different treatments of combined returning of rice straw and organic

fertilizer (the fourth year) mgkg '
KbFE Treatment Ca Mg Fe Zn

ROO 541.82+11.05¢ 667.84+24.04b 68.25+10.45a 54.7143.50a
RO20 594.21+8.98b 700.88+11.12ab 45.87+2.12b 67.22+6.97a
RO40 622.05+49.65ab 756.69+36.00a 45.86+5.33b 67.49+13.00a
RO60 612.25+£30.39ab 721.44+27.50ab 51.36+4.16b 55.40+14.42a
RO80 621.10+£28.87ab 730.42+27.6a 54.55+2.19b 61.41+13.02a
RO100 655.79£19.71a 759.55+43.05a 52.40+1.22b 68.534+26.78a

[ B B84 5 AN R /NE B R R AN [ b B R] 7E P<0.057K P22 5 i 35 . A AL BRI FRILER 1. Values followed by different lowercase letters are

significantly different at P<0.05 level. Abbreviation for each treatment is shown in Table 1.

®7 TEFEE-BIEKSTHELETRBLEE E45)

Table 7 Soil chemicophysical properties under different treatments of combined returning of rice straw and organic fertilizer

(the fourth year)
4k 3 AHLB e} HiAfp AR FRALH R
Treatment pH Organic matter (g-kg ') Total N (zkg ") Available N (mgkg ") Available P (mg'kg ') Available K (mgkg™") Bulk density (g-cm ™)

ROO  5.09+0.19b 26.02+0.67¢ 1.37+0.14b 103.4+21.0a 10.8+3.4b 28.6+7.1d 1.28+0.02a
RO20  5.14+0.06b 31.02+1.45ab 1.48+0.43b 101.0+8.7a 12.8+8.0b 65.3+18.9¢cd 1.204+0.05bc
RO40  5.23+0.14ab 30.53+1.60b 1.41+0.44b 102.5+6.4a 20.2+6.4ab 96.0+42.9bc 1.1940.02bc
RO60  5.33+0.05ab 32.55+1.93ab 1.55+0.44b 112.8+13.7a 20.0+7.2ab 110.0+38.9ab 1.22+0.01b
RO80  5.33+0.11lab 35.23+5.85a 1.83+0.38a 111.948.4a 23.9+6.3a 115.9+34.0ab 1.17+0.01cd
RO100 5.43+0.15a 31.4242.00ab 1.80+0.25a 114.3+18.6a 19.1+8.5ab 141.3+27.9a 1.14+0.01d

[F) B £ 4 5 AN R /INE B R R R R A BE AT 2E P<0.057K P22 5 i35 . A AL BRI FRIL3R 1. Values followed by different lowercase letters are
significantly different at P<0.05 level. Abbreviation for each treatment is shown in Table 1.
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Table 8 Soil biochemical properties under different treatments of combined returning of rice straw and organic fertilizer

(the fourth year)
fbsm (GRS (DGR e N A FRTERE IR N ’ﬂiﬂ:l’ﬁ A
Treatment Microbial biomais C Microbial biomais N Urease act}l\flty L Acid phosphatastleacthlt}jl Invenasei 1act1v1ty B
content (mg-kg ) content (mg-kg ) [mg(NH;-N)kg -(24h) ]  [mg(P,05):(100 g) -(24h) ] [mL(0.1 mol-L Na,S,0;)g ]
RO0O 611.0+93.6a 70.6+11.8b 12.33+0.45b 424.26+9.23a 1.64+0.23a
RO20 699.6+60.9a 70.9+8.0b 15.47+2.62a 447.81+44.75a 1.26+0.43ab
RO40 677.3+107.8a 80.3+4.4ab 14.7441.95ab 423.71+33.76a 1.03+0.29bc
RO60 678.0+52.7a 81.6+15.9ab 13.964+2.07ab 463.87+4.44a 1.1340.29abc
RO80 642.8425.3a 84.7+7.0ab 14.2540.77ab 427.16+31.89a 0.68+0.16¢
RO100 644.9495.7a 90.5+9.4a 14.8340.77ab 442.47430.09a 1.20+0.59abc

[FIFVEAE 5 AN F/NE FEE 2R R R B 7EP<0.05/K V- 25 5 W3 . & ALFRFHIFRILE 1. Values followed by different lowercase letters are
significantly different at P<0.05 level. Abbreviation for each treatment is shown in Table 1.
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FNEAH H, B ETE 180 kg-hm ” 3 H A HLIE R A 1)
BARRALE 15%~30% 5 H R AE 240 kg'hm * I H.
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