AR R 2024,29(12):23-32
Journal of China Agricultural University http: /zgnydxxb. ijournals. cn

HEE HRE RRR. KIMNRFENYRRAMNNERE~8 THENR TEREMHMI]. hERLKRFFE,2024,29(12):23-32.

XU Jiezhang, HAN Kefeng, WU Lianghuan. Effects of exogenous organic materials on the yield of double cropping rice, soil fertility and soil quality[J]. Journal
of China Agricultural University,2024,29(12) :23-32.

DOI: 10. 11841/j. issn. 1007-4333. 2024. 12. 03

KEMNEENIRAMANER/"E TERIR
TERENR I

WHEE WK RRR”
CL. #6407 HETHT A AR 45 .00 WEUT. B 321300
2. WETT R FRHG S VO B /0T 48 A M Y 05 5 9 T A 96 %, B 310058)

i E ARRELIFARANMARMERERZF LERSEFT ARAEALERAEZAY 0, B4
BT ORAGE KRR F A A HAE X KB £ A (NPK) AL e B 76 75 AT 7 Ao e 5 3 A (RS) Fo 42 B35 %12 (BB)
Bt 3 F £ (CMD3AZEIE AL 22, 547 T K MSP R A A F st R ERSFF LBERARIIEREN Y0, &
REW AL EREF Y G IH KA A CM>RS>NPK; 5 NPK A8k, CM #= RS #9 £ 3 pH % 514 & 0. 40
F20.09(P<<0.05),CM #) 3 & F HAK 13.69% (P<<0.05) ,CM A= RS # L3 AR AN L FHERL T
HEFHEINTEKRE, B HIIKYEINLA CM>RS>NPK;CM ¥ MR ES R PR HBEESTEE S T NPK
(P<C0.05), % %14 NPK # % 49. 59% .66. 26 % #= 106. 06 % , CM # £ 3 Hl BARJLATF 3 A AR (GMD) A= 3 £ %
AARMWD) 2 A A 1.0542 1. 90, 5 31 8 NPK It % 9. 38% 42 9. 54% ,CM #9 £33 R 352 (SQD & & , 4 0. 71, 4
L HE BB RSB A £ T BRSPS w e ) fe ok AE

KR HRW; BALE; ANE; FF; LEASLSE; KBARK; BEREHHK

FESES  S143 NEHS 1007-4333(2024>12-0023-10 MERES A

Effects of exogenous organic materials on the yield of double
cropping rice, soil fertility and soil quality

XU Jiezhang', HAN Kefeng®, WU Lianghuan®
(1. Zhejiang Yongkang Farmland Quality Service Center, Yongkang 321300, China;

2. College of Environmental and Resource Sciences/Zhejiang Provincial Key Laboratory of Agricultural Resource and

Environment, Zhejiang University, Hangzhou 310058, China)

Abstract To investigates the effects of 13 consecutive years of different organic amendments on the yield of
transplanting double-cropping rice, soil nutrient content, soil aggregates, and soil quality, straw and
decomposed cow manure were taken as materials. In the field of Jinhua city of Zhejiang Province, three
treatments, e. g., chemical fertilizer alone (NPK) , chemical fertilizer combined with straw and a rapid
decomposer (RS), and controlled-release Bulk blending(BB) fertilizer combined with cattle manure (CM)
were evaluated. The impacts of long-term organic amendments on the yield of double-cropping rice, soil
nutrient content and soil quality were analyzed. The results showed that: The average yield of double-
cropping rice from high to low was CM > RS > NPK. Compared to the NPK treatment, soil pH was
significantly increased by 0.40 and 0.09 units under the CM and RS treatments, respectively (P<0.05).
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The bulk density was significantly reduced by 13.69% in the CM treatment (P<0.05). Compared to the NPK
treatment, Soil organic matter, organic carbon, total nitrogen, and nitrate nitrogen contents were
significantly enhanced under CM and RS treatments, which in descending order was CM, RS and NPK .
Furthermore, the contents of alkaline nitrogen, ammonium nitrogen and exchangeable magnesium were
significantly increased by 49.59%, 66.26% and 106. 06% in the CM treatment, respectively (P<0.05). Soil
aggregate stability, as indicated by the geometric mean diameter (GMD) and mean weight diameter
(MWD) , was also improved under the CM treatment, with the increases of 9.38% and 9.54%,
respectively, compared to the NPK treatment. Soil quality index (SQI) was highest in the CM treatment,

with a value of 0.71. In summary, the soil fertility and rice yield were significantly improved by applying
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controlled-release BB fertilizer combined with cattlle manure in the yellow mud field of central Zhejiang.
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Fig.1 Annual average precipitation and temperature of month from 2011 to 2023
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Fig. 2 Annual early rice yield (a) and later rice yield (b) under different fertilization treatment
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Tablel Soil nutrition concentration of different fertilization treatment

fob 3 + /(g/kg) Content
Treatment A Bl SOM A HLEE SOC 2% TN
W1 1 Initial value 28.10 15.32 1.75
NPK 31.27+2. 38 18.1441. 38 1.58-+0.12"
RS 37.61+2.68" 21.81+1.55" 1.7940. 08
CM 44,62+ 1. 49° 25.89+0. 86" 1.9740. 02°
b Bt i+ /(g/kg) Content
Treatment A %50 AN A R AP WA AK BAANH" WA ANO,
WA 1 Tnitial value 117.10 11.60 78.00 5.65 7.12
NPK 114.33412.34"  15.07-40.67°  36.334+3.86"  5.7540.32"  7.15+0. 94
RS 142.5748.33"  19.10+1.83"  95.0043.56"  5.8040.70"  10.08+1.14"
CM 171.03+19.60°  42.5844.90°  46.0046.98"  9.56+0.60°  12.13+0.60"

e FAVEURE G R /NG SRR R Ab B 2% 53 3 (P<<0. 05) . T [H)

Note: Different lowercase letters after the same column of data indicate significant difference (P<C0.05). The same below.

H 2 2 A1, 5 NPK A L, RS Al CM Al & 35 48 5
+ 5 pH(P<C0. 05, 73 3 F+ 5 17 0. 09 F10. 40, LAk
CM & H i I, B NPK A 13. 69 % (P<<0.05) ,RS
FINPK W 18] G 8 3% 25 5% (P>0. 05) . 78+ Hedh 3t

B O, 5 NPKAH LG, RS A8 3 MR8 R CM 38 4
PEEEBS T 0 W JH B 194, 32% F1106. 06 % (P<<
0.05), HARA AL IR IA] - IEACHME B 1 s 1T b 35 22
5t 0 R R I CM™>RS™>NPK,

®2 AREELENTEpH. RENREETRE

Table 2 Soil pH value, bulk density, and exchange base of different fertilization treatment

fb i 755 /(g/cm®) I /(mg/kg) Exchange base
H
Treatment P Bulk density K+ Na* CaZ* Mg**
NPK 5.17+£0.02°  0.9540.03" 344.20449.10" 238.95+13.00°  871.92+91.07° 78.50+0. 46"
RS 5.26+0.03"  0.934+0.02" 1010.16-£82.74* 256.25+11.13"  925.32+72. 50° 90. 58+6. 49"

CM 5.5740.03"  0.8240.08"

511.94+69. 6"

295.50+35.54* 1116.6+188.69" 162.03414.64"
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pH: acidity or alkalinity; TN: total nitrogen; AN: alkaline hydrolyzed nitrogen; AP: available phosphorus; AK: available potassium, SOM:
soil organic matter; SOC: soil organic carbon; NH," : ammonium nitrogen; NO, : nitrate nitrogen; SBD: bulk density; EK: exchangeable
potassium; ENa: exchangeable sodium; ECa: exchangeable calcium; EMg: exchangeable magnesium; MWD: average weight diameter; GMD:
geometric mean diameter. *, significant at the 0. 05 level (P<C0.05); **, significant at the 0. 01 level (P<C0.0D).
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Fig. 3 Correlation analysis between soil nutrients and double rice yield
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Fig. 4 Geometric mean diameter (a) and mean weight diameter (b) of water stable aggregates different fertilizations treatment
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Fig. 5 Soil quality index under different treatments (a) and relationship between SQI and rice yield (b)
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