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Effects of different organic fertilizer substitutions on soil physical and chemical properties and rapeseed yield
in Erhai Lake basin, China

WAN Chen'**, MA Yingjun'**, ZHANG Keqiang"’, WANG Feng'"?, SHEN Shizhou'*"

(1.Agro—Environmental Protection Institute, Ministry of Agriculture and Rural Affairs, Tianjin 300191, China; 2. College of Resources and
Environment, Yunnan Agricultural University, Kunming 650201, China; 3. National Field Observation and Research Station of Farmland
Ecosytem in Dali, Yunnan, Dali 671004, China; 4. College of Resources and Environment, Northeast Agricultural University, Harbin
150030, China)

Abstract: This study aimed to explore the rational fertilization methods for rapeseed planting in the Erhai Lake basin, to study the impact

of different organic fertilizer substitutions on soil nutrients and rapeseed yield. The rapeseed field experiment was carried out in the
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National Field Observation and Research Station of the Farmland Ecosystem in Dali, Yunnan. The experiment set no fertilization (CK),

conventional chemical fertilizer fertilization (CF), based on the total nitrogen of CF fertilization treatment, and set solid organic fertilizer to
replace 30%, 70%, and 100% chemical fertilizer treatments(T1, T2, T3) and liquid organic fertilizer to replace 30%, 70%, 100% chemical
fertilizer treatment (T4, T5, T6). The results of the study showed that, compared with the soil before the experiment, except for CF and T6
with soil total nitrogen content increased by 2.66% and 6.57%, the total nitrogen and total phosphorus content of the soil under all
fertilization treatments had a downward trend, and the total phosphorus content of T1, T2, and T3 soils was positively correlated with the
increase in the proportion of organic fertilizers. However, T4, TS5, and T6 were negatively correlated. The application of liquid organic
fertilizer considerably increased the soil ammonium nitrogen, nitrate nitrogen, and available phosphorus levels in a short time. In addition
to T4 treatment, the application of organic fertilizer increased the content of soil organic matter, and T5 treatment had the best effect,
increased by 28.66%; T1, T2, and T4 treatments all caused the soil bulk density to increase compared with the soil before the test by
15.84%, 16.83%, and 17.82%, respectively. All of the liquid organic fertilizer substitution treatments caused the soil pH to decrease
compared with the soil before the test. Single application of liquid organic fertilizer caused the greatest decrease, at 5.17%. Compared with
single application of chemical fertilizer, as the replacement ratio of organic fertilizer increased, rapeseed plant height, silique length,
number of siliques per plant, 1000-seed weight, and rapeseed yield all showed a downward trend, whereas T1~T6 oilseed rape yield
decreased by 18.06%~76.65%; 30% organic fertilizer substitution (T1, T4) showed little difference compared with CF. Considering the

effects of different fertilization treatments on the environment and rapeseed yield, 30% solid organic fertilizer substitution (T1) was found to

be the superior fertilization method.

Keywords: Erhai Lake basin; organic fertilizer; rapeseed; soil physical and chemical property; yield
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Table 1 Soil physicochemical properties before experiments

TR AHE AP 2R s SR HEPOYA) AR
Soil deepth/cm pH Bulk density/(g-em™) OM/(g-kg') TN/(g-kg') TP/(g-kg") NHi-N/(mg-kg') NO;-N/(mg-kg) AP/(mg-kg™)
0~20 6.96 1.01 21.59 4.37 0.47 0.56 0.91 1.85
FR2 BAEMIEMEIEEMFTRST I (kg-hm™)
Table 2 Fertilizer amount and nutrient content of rapeseed in each treatment (kg+hm™)
KbFR [E A HLE WA PR AL Fertilizer A4l Fold pure total
Treatment  Solid organic fertilizer ~ Liquid organic fertilizer  fR 22 Urea 3 BEEREESSP  ZU4LAI MOP N P,05 K0
CK 0 0 0 0 0 0 0 0
CF 0 0 313 375 108 144 60 65
T1 1870 0 220 263 77 144 87 153
T2 4391 0 94 113 34 144 123 270
T3 6261 0 0 0 0 144 150 357
T4 0 358 220 263 71 144 53 64
TS5 0 842 94 113 34 144 43 62
T6 0 1200 0 0 0 144 36 60

1% WHART]
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Figure 1 Comparison of soil nitrogen content in different

fertilization treatments
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Figure 2 Comparison of soil phosphorus content in different

fertilization treatments
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Figure 3 Comparison of soil organic matter content in different

fertilization treatments
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Table 3 Comparison of soil bulk density and pH value in different

fertilization treatments

Ab P Treatment 257 Bulk density/(g-cm™) pH
CK 0.95+0.01¢c 7.37+£0.04a
CF 0.91+0.01¢c 7.16+0.09b¢
T1 1.17+£0.04a 7.19+0.08bc
T2 1.18+0.07a 7.26+0.06ab
T3 0.91+0.03¢ 7.13+£0.04¢
T4 1.19+0.06a 6.85+0.08d
T5 1.06+0.02b 6.76+0.06d
T6 0.97+0.08bc 6.60+0.06e

T« [IFV BB IS AN/ 7R 3R AL BLET 7E P<0.05 /K122 5 1
#. PR

Note: Different letters in the same column indicate significant
differences among different treatments (P<0.05).The same below.

4y it FH 8 ok - 8 - 198 pHBELREAIR , 50 Fr 3 AR L
T4 . T5 Kb + 58 pH B 73501 T B 1.58% .2.88% , HLifti ik
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5.17%.
2.5 A[E) e BB AL 3 Xt e 3 7= 244 AL B S0
AT LA H AN R]ite AE A B i SR A 2tk
B . A PR b5 A AR AT it
Fb B3] 0 358 T, BR TS 45 T4 4b BRI ZE#E 5 T 16.98%
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Table 4 Comparison of yield composition of rapeseed in different fertilization treatments
A e — IR SR ERISHE S BRI ?*WEEA MK (30 m?)
Treatment Plant height/m Number of b{anches/ Silique length/cm Pod number pfer Seed nl}g]bii,})cr Thous:dnd graum Plot yield/kg
(K -#E) plant/(A4> k") pod/Chi-3™) weight/kg
CK 0.77+0.07¢ 4.00+1.00a 8.81+0.32h 45.33+6.66¢ 21.67+2.08a 2.25+0.11¢ 5.03+0.86¢
CF 1.25+0.08a 5.00+1.00a 9.08+0.28b 91.33+5.86a 25.00+1.00a 3.91+0.37h 22.70+6.50a
T1 1.24+0.06a 4.33+0.58a 9.13+0.11b 88.00+2.65a 23.00+2.00a 3.91+0.21b 18.60+8.85ah
T2 0.76+0.06¢ 4.00+1.00a 7.54+0.08¢ 59.00+1.00b 20.67+2.08a 3.60+0.27h 11.27£3.27be
T3 0.72+0.03d 4.33+1.53a 6.30+0.24d 48.33+1.53¢ 21.33+3.51a 2.27+0.32¢ 5.30+1.62¢
T4 1.06+0.08b 4.33+0.58a 9.56+0.14a 92.00+2.00a 21.33+3.78a 4.56+0.27a 19.53+6.03ab
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