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Research Institute), Jining, Shandong 272200, China)

Abstract: [ Objective ] This study aimed to use different proportions of organic fertilizer instead of chemical fertilizer as organic
matter compensation schemes to study their effects on garlic yield attenuation in long-term continuous cropping garlic fields in
the main garlic-producing area of Jinxiang County, Shandong Province. [ Method ] The representative fields with more than 25
years of continuous cropping history were selected in this experiment. The wheat field without garlic planting was used as the
non-continuous cropping field control. Four treatments were set up : conventional chemical fertilizer fertilization (CF) and
organic fertilizer to replace chemical fertilizer with 25% (M25), 50% (M50) and 100% ( M100) based on nitrogen (N). [ Result ]

The results showed that in the long-term garlic continuous cropping soil, organic fertilizer instead of chemical fertilizer treatment
had a significant effect on the increase(20%)of garlic yield in the current season. Also, the content of N in continuous cropping
soil and the proportion of soil > 2 mm aggregates were increased, and the N nutrient supply status and soil aggregate structure in
the soil were improved. Among the treatments, 25% organic fertilizer instead of chemical fertilizer treatment( N )had the best
yield and economic benefit of garlic, and also had a better repair effect on the decline of soil productivity of continuously
cropping garlic. However, in non-continuous cropping soil without organic matter deficit, organic substitution treatment did not
have a direct effect on increasing production. [ Conclusion ] This study clarified that the application of organic fertilizer(partial
organic fertilizer instead of chemical fertilizer treatment)based on chemical fertilizer application can only promote the formation
of large-grained soil aggregates and enhance the holding capacity of soil available nutrients during the whole growth period in the
continuous cropping garlic soil with obvious deficiency of soil organic matter. It also has a significant restoration effect on the

degradation of continuously cropping garlic soil productivity. This study provides a useful reference for alleviating similar soil

degradation problems and maintaining the sustainability of soil productivity in continuous cropping systems.

Key words: Organic matter compensation; Organic substitution; Garlic yield; Soil nutrients; Soil structure
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Table 1 Basic soil properties of the test field (0-20 cm)

A Bk KA ER0 s HIA R AT
Organic carbon/ Total N/ Total P/ Total K/ Avail. N/ Avail. P/ Avail. K/
(gkg!) (gkg!) (gkg") (gkg!) (mgkg™!) (mgkg™!) (mgkg™)
BT 6.95+0.32%* 0.7120.04 1.06£0.05*  15.12+0.93 23.26+2.44%*%  37.86x1.97%* 300.5+9.4%*
AEiE/EHHE® 11.5120.10 0.92+0.23 0.92+0.03 16.54+1.22 38.72+3.98 14.38+2.90 165.0+7.5

W HAEEE LA, * FRAE P <0.05 BEX A ZRWE; ** FRMAE P <001 BFXIA2ZRFPE. Note: Compared with

non-continuous garlic cropping soil, * showed significant difference in P < 0.05 confidence interval, and ** indicated significant difference

in P < 0.01 confidence interval. (D Continuous garlic cropping soil, @ Non-continuous garlic cropping soil.
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5 FA P A ZAPUE (FA LT 394.6 gkg '
N 173 gkg'. P,0525.7 gkg'. K,0 193 gkg!) ,
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R T 2019 4F 10 H—2020 4F 5 H k47, ek
YRR 5 L H AR A i B 4 A R A b 2
L AL IR i AR 4L BE ( CF): N 300 kg-hm 2, P,Os
225 kg'hm 2, K,0 300 kg-hm ™ A XfHE . LA CF 4b3E

AR N AR, DA P B RAIE 25%
(3.75 thm™>, M25), 50% (5 thm™>, M50) F1 100%
(7.5 thm™, M100) 1E A HLTAME T % A HLEE
AR 1 NPK 3243 LA IR AR SF o BT B AR AR Ay
HLNE A HE SR — A, A FHE AL
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AWE5Eia H SPSS 26 HEAT LR AT, SR AL
EHEH (one-way ANOVA ) LA FEE] 22 57,
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Pl 3 B HiE o 7 9 H + AR UE 2%, Excel 2021 Al
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. CF, HuUiifbit; M25, AHUEERAE N 25%; M50, HHLLERILAE N 50%; M100, BHAEERIE N 100%. AS[FHF

B3 7R A 5] B Bl ) it A Ak B B) 7 P< 0.05 ‘B 5 X [B] 22 5 1 3% . T [A]. Note: CF, a single application of chemical fertilizer; M25, organic
fertilizer substitution rated at 25% N; M50, organic fertilizer substitution rate at 50% N; M100, organic fertilizer substitution rate at 100%
N. Different letters indicate significant difference between different fertilization treatments in the same field at P<0.05. The same below.

B AHUEOSEERAEE IO sk (a) FlERdE (b) P AR

Fig. 1 Effect of organic substitution on garlic bulb (a) and sprout (b) yields between continuous and non-continuous garlic cropping fields
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Fig. 2 Effects of organic substitution on soil total organic carbon (a ), easily oxidized organic carbon (b ) and particulate organic carbon ( ¢ )
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Fig. 3 Effects of organic substitution on available nitrogen ( a), available phosphorus (b ) and available potassium ( ¢) in continuous and

non-continuous garlic cropping fields
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Table 2 Particle size stability of continuous and non-continuous cropping soil aggregates under different organic substitutions

H fb 3 THERERT  OKEREBRET  JUTTERY ezt

Ak K (E®
Field Treatment MWD/mm Ry,5/mm GMD/mm D

HEAE H CF 0.943+0.036¢ 65.122+1.336¢ 0.531+0.026¢ 2.508+0.012a 0.066+0.003a
Continuous M25 1.117+0.021b 73.883+1.473b 0.697+0.032b 2.433+0.030b 0.051+0.002b
garlic cropping M50 1.266+0.029a 82.878+2.130a 0.905+0.043a 2.309+0.035¢ 0.039+0.002¢
field M100 1.236+0.020a 80.887+2.416a 0.850+0.034a 2.359+0.043c¢ 0.042+0.002¢
AR AR AT CF 1.567+0.034b 91.878+1.678b 1.293+0.072b 2.149+0.082a 0.029+0.0012a
Non-continuous M25 1.595+0.064b 92.143+0.368b 1.328+0.067b 2.133+0.007a 0.028+0.001a
garlic cropping M50 1.724+0.050a 95.634+0.784a 1.549+0.079a 1.910+0.098b 0.025+0.001b
field M100 1.664+0.069ab 93.341+2.413ab 1.424+0.110ab 2.093+0.034a 0.026+0.002ab

W [ —3 R [E NG B 2R 7R [R]— FH RO [] it AU A B F AR P < 0.05 B {5 XA 2% 5% B3 . Note: Different lowercase letters in the
same column represent significant difference between different fertilization treatments in the same field at P<0.05. (DMean weight diameter,

(2> 0.25 mm water-stable aggregates, (3Geometric mean diameter, @Fractal dimension, ®Erodibility K value.
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