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Exploration of technology and economic benefit analysis for
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Abstract: To examine dual improvement effects of organic fertilizer’ return and conservation tillage measures
on soil organic matter and crop yield in western Heilongjiang Province,in 2021, the experiment was carried out in

Meilisi District, Qigihar City, western Heilongjiang Province. Maize was used as the test crop, and five treatments
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were set up: organic fertilizer deep loosening 40 cm (YS40) , straw stubble + deep loosening 40 cm (WS40) , or-
ganic fertilizer + rotary tillage 20 em ( YS20) , straw stubble + rotary tillage 20 em (WS20) , organic fertilizer sur-
face application + no tillage (YB) ; straw stubble + no-tillage ( CK). The results showed that the treatment of ap-
plying organic fertilizer after two consecutive growing seasons improved the soil fertility of the deep soil layer. In the
20~40 cm soil layer, the organic matter and total nitrogen of the YS20 treatment increased by 11.56 g + kg™' and
0.57 g - kg respectively compared with the CK treatment. Compared with CK treatment, the organic matter and to-
tal nitrogen of YS40 treatment in the 40 ~60 cm soil layer increased by 2.83 g - kg™' and 0.28 g « kg ™' respectively.
In terms of soil structure, the bulk density of YB treatment in the 0~20 cm soil layer was 17.5% lower than that of
CK, and the water content was increased by 35.5%. The bulk density of YS40 treatment in the 40~ 60 cm soil layer
was 5.3% lower than that of CK, and the water content was increased by 38.4%. Organic fertilizer and conservation
tillage treatments increased leaf area index, chlorophyll content, and dry matter accumulation at different growth
stages of maize, thus significantly increasing maize yield. In the second year, YS40, YS20, and YB treatments in-
creased yield by 14.5%, 18.5%, and 11.4% respectively compared with CK treatment. Compared with CK treat-
ment, the income difference in YB treatment in 2021 and YS20 treatment in 2022 increased the most, with an in-
crease of 5 770 CNY - hm™ and 5 223 CNY « hm ™, respectively. In summary, the implementation of organic fer-
tilizer returning + conservation tillage in thin black soil in western Heilongjiang Province was an effective measure to
improve soil organic matter, organic carbon storage, total nitrogen, total nitrogen storage, maize yield and economic
benefits.

Keyword : cool area black soil; organic fertilizer deep application and loosening; corn yield; economic bene-

fits ; soil fertilization

OISV D PR VT8 JE B (A R A B 7 X R
FRELH | F B BT PEER, T aur e B
TER DL RS TG 8, BRI T
S5F FEKBE J1 350 T W, o N A AR
] st Fi T AN A Bt FH AR R, 4 28+ P g i e E R
A IR - A AL 2 R AR R B E R
MEIREE N Z, WNARAS B B A 35 7 3 2 4 Xy 2 2 1
(Y BLAR, 7T B2 %o v JE 2 P 4 LAk v o AR ) 7 i
T L — 2R

Y Hh T2 5 ) FE AT E R AT IR B AR AT R A
ABEVE D 2R B8 hin -+ 3 v A A HILIR 7 B s L
Y BPRGE AL FORE R AR SRR, DASE B B oK 38 7= 19 B
(1, BTAREIE R0, 7638 Dl X R PR 35, & i 4
e IR ARG, AR 2 R e R T L B A R A
e, I 52 i R B 77 o, B A 0= B4 s e
AT R, B OIS A 25 R ) M L R TR K
AT RIAME 3 10 2 Rl B A M, S e AR R Y
WA, 5 B30T K el K o B R BRI, 55—
1, T 24 2R AE 10~30 em ZE47, BT LUK
FEURHAE FH 25 R 350 BB R 27, 0 A S35 ) s ™
MR, e sh A, A HF R K G , B 5 5% R4
PR BRI FST R FT BE 2E AR AT 35 1 2 R
TR 4% LA 1, TR 5.38% ~6.77%"
HIE , ARZT—FhIE A 2 A A AR Ok R

fig, AR, KMt A DL R CRIE T30
Pid [l N A4 R (4N, 208 ) J5 4k 7 2
23% 3NN 49% 7 AT HUIEFIRSFT R854 H AT A4
FhA- 35700 SR R R A HLBTREARAY X e
PO BRI, [ Asf [ - 4 A BE 2R

AT R, TR T A b A - BB R
FRRA 3 RE B 5w/ Dok e E 5 Y A HEE
B )2 % B/ B R TR S
N S N w2 S 2 2 SR A
IR 3 R RS I S S A A MRS G W —
TRV 2 X A HL TR A B K P 1 TR0 T A
ANEHAG XTI K A
PRI
1.1 iR 5E XL

RIETF 2021 4 4 H 78 2B Ip V148 55 57 W IR T #fg
TR HEAT , AR A T JR S 8 (123°75'E, 47°30°
N) A BT IR R IR I 1K, T v s A i e 2 XU
AR5 3.2°C 5 FE K AR v, AR TR £ 415 mm; H
MR 2 861.9 h; TTAEI N 136 d, 1E¥)—4F—2
PR, % X 1 RS R AP £
1.2 REiET

RIS 6 MAEHE, 735k . (1) AL TR
RS 40 em (YS40); (2) K5 FF B3 # + IR #2440 cm



55 2 39 {63

AT ¥ T DR AT HLBORI K ™ B SR THE AR IR R S 255 385 3 123

(WS40) 5 (3) A HUIE+HERF 20 em(YS20) ; (4) R FF
B+ EHF 20 em (WS20) ; (5) A HLIL it + S B
(YB); (6) FEFFEBFE+ S F (CK) . /NX 22 [a] ] g 2
m, /DX 5 mx 10 m, 5 A HLUIE 5 0 i
H— B T HLIE B, TR EE7E 40 ~ 60 cm , HEHE
REETE 20~25 em Zify, RS FF RE #3850 FH T LR
WA T L — A S 8~ 10 em, ZE F ML
PEEHE 35 mm K&, AEF N AL -4,

R AR VR A 3 B K R 19,2021 4F 5
A 4 BHEITRERD FIAE % L 6.75 JT K « hm™  IUIR
Hi k10 H 8 H, HHUERIAFEHFEZEM (4 H) it
AL B3 AR AR, BT A HLIE A 4= I I8, il A it
6750 kg « hm ™, AR LS00 & & A L 14.5%
R 0.8% B 0.6% B 0.5% , Ft FALAE S} % AR, Jiti
7 AN IR — WA AR A 750 kg + hm™>,
HIFESEE NN P,0, : K,0=(26:10: 12), &
T =48% , £ AHLERES L 1,

F1 ARAEEBFFEFTIERBER

Table 1~ Application of fertilizer and straw in different treatments

AU it T £ AT it 2 FifF 4 H &
Kb Organic manure Fertilizer application ~ Straw returning
Treatment application amount rate amount
/(kg + hm™?) /(kg - hm™2) /(kg - hm™)
YS40 6750 750 3000
WS40 0 750 3000
YS20 6750 750 3000
WS20 0 750 3000
YB 6750 750 3000
CK 0 750 3000
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Fig.1 Effects of different treatments on organic matter content and carbon storage in different soil layers
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Fig.2 Effects of different treatments on total nitrogen content and nitrogen storage in different soil layers
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Fig.3 Effects of different treatments on soil bulk density
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Fig.4 Effects of different treatments on soil moisture content
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Fig.5 Effects of different treatments on leaf area index, SPAD value and dry matter accumulation in four stages
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Fig.6  Effects of different treatments on corn yield
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Table 2 Analysis of economic benefits of each treatment

Ay b3 AHHUEHA HoAt A BN SAA A aillss W 258
Year Treatment Manure input Other cost inputs ~ Total investment Output value Net income Yield gap
YS40 1275 5400 6675 32167b 25492 2637
WS40 0 4800 4800 26920c¢ 22120 -735
2001 YS20 1275 5400 6675 32169b 25494 2639
WS20 0 4800 4800 25563d 20763 -2092
YB 1275 4800 6075 34325a 28625 5770
CK 0 5100 5100 27955¢ 22855
YS40 0 5565 5565 33082ab 27517 4060
WS40 0 4965 4965 27885¢d 22920 -537
YS20 0 5565 5565 34245a 28680 5223
2022 WS20 0 4965 4965 26538¢ 21573 -1884
YB 0 5115 5115 32190b 27075 3618
CK 0 5415 5415 28890c 23457

TE:2021 AEFRMIEA 2.58 T - kg™ 2022 4EERMHEH 2.70 TC - kg™, HALRABAD R F AN KR AL HUBRIEAL A, diss 22
BRI CK I . ARG FRERIRAR R A Oy A TR A BER] 22 5 . 3 (P<0.05)
Note: The price of corn in 2021 was 2.58 CNY - kg™', and the price of corn in 2022 was 2.70 CNY - kg™!. Other cost inputs include seeds, fertiliz-

ers, pesticides, manual, mechanical operations etc. The difference in yield gap is the value for each treatment +CK. Different lowercase letters indicate

significant differences among treatments in the same year ( P<0.05).
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