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Research on fertilizer reduction strategies for lotus root

LAN Chengyun"?*’, LIU Shuai’, TIAN Yucheng’, CUI Zhiwei‘, GAO Shang™’

(1. Institute of Vegetables, Shandong Academy of Agricultural Sciences/Ministry of Agriculture and Rural Affairs Key Laboratory of
Huang Huai Protected Horticulture Engineering/Shandong Key Laboratory of Bulk Open-field Vegetable Breeding, Jinan 250100, Shan-
dong, China; 2. Shandong Academy of Agricultural Sciences, Jinan 250100, Shandong, China; 3. Shandong Bohua High-Efficiency Eco-
logical Agricultural Technology Co., Ltd./Binzhou Yellow River Delta Ecological Circular Agriculture Key Laboratory, Binzhou 256500,
Shandong, China, 4. Dongying Weisheng Agricultural Science and Technology Co., Ltd., Dongying 257000, Shandong, China)
Abstract: To address the issue of excessive fertilizer application driven by the pursuit of high yield in lotus root produc-
tion, and to identify a more scientific and cost-effective fertilization approach for lotus root cultivation, thereby providing a
basis for optimizing the fertilization system, this study employed a randomized complete block design in field experiments.
Treatments included no fertilizer application (CK0), conventional fertilizer application (CK 1), altered ratios and amounts
of nitrogen, phosphorus, and potassium in three topdressing applications without basal fertilizer(S1, S2), and altered ratios
and amounts of nitrogen, phosphorus, and potassium in three topdressing applications with soybean meal as basal fertilizer
(S3, S4). The objective was to investigate the effects of different fertilizer ratios and application rates on lotus root yield. The
results indicated that compared with CK1, the lotus root yield decreased significantly when the total fertilizer application
rate was reduced by 62.53%(S1). Under the condition of no basal fertilizer application, the ratio of N:P:K in three topdress-
ings was 13:5:6,2:1:2 and 8:3:12, respectively (the same below), and the total fertilizer application rate was reduced by
50.75% compared with CK1(S2), or under the same topdressing ratios with an appropriate amount of organic basal fertilizer
and a total fertilizer reduction of 48.40% compared with CK1 (S4), there was no significant difference in lotus root yield
compared with CK1. Further increasing the total fertilizer application rate showed no significant difference in lotus root
yield relative to CK 1. Based on calculations of production input costs, the total fertilizer costs for treatments S1 to S4 were
lower than those of CK1, and profits increased. Among these, treatment S4 had the lowest fertilizer cost, while treatment

S2 achieved the highest profit. Ultimately, the study proposed the optimal fertilization strategies for lotus root cultivation:
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(1) applying soybean meal as basal fertilizer, with N, P, K ratio of 13:5:6,2:1:2, and 8:3:12 in three topdressing applica-

tions, reducing the total fertilizer application by 48.40% compared to conventional fertilization, resulting in the lowest total

fertilizer cost. (2)Without basal fertilizer, with N, P, K ratio of 13:5:6,2:1:2, and 8:3:12 in three topdressing applications,

reducing the total fertilizer application by 50.75% compared to conventional fertilization, achieving the highest profit.

Key words: Lotus root; Fertilization technique; Element ratio; Production and cost
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Table 1 Basic physiochemical properties of test soil

w4 %0 w(AT) w48 w A %D wOHRD wOHERHD wCEHHLFD
b Total N Total P Total K Alkaline N Available P Available K Organic matter EC/
Indicator content/ content/ content/ content content/ content/ content/ (mS-cm™)
(g-kg" (g-kg" (g-kg" (mg-kg" (mg-kg" (mg-kg" (g-kg"
H{E Value 0.63 1.11 11.6 106.42 10.95 107.7 6.23 821 342
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Table 3 Yield variation of four lotus root varieties under different treatments relative to conventional fertilization

748 Yield/(kg- 667 m?)

fhFl Varieties

CK1 S1 S2 S3 S4 CKO
SR34EHT 5 5 Elian New No. 5 1418.59a 1308.21b 141933 a 1485.26a 1456.36 a 527.43 ¢
#13% 6 5 Elian No. 6 1487.48 a 1360.07 b 1519.34a 1 440.07 ab 1 406.36 ab 590.40 ¢
2% 10 5 Elian No. 10 1284.51 a 1204.50 ab 1229.69 ab 1361.55a 1197.10b 483.73 ¢
203 11 5 Elian No. 11 1509.71 a 1301.55b 1477.11a 1457.85a 144229 561.51¢
V1477 B Average yield/(kg- 667 m®) 1425.07a 1293.58b 141137 a 1436.18a 1383.03a 540.77 ¢
E CK 1+ More than CK1+/% -9.23 -0.96 0.78 -2.95 -62.05

T FAT AR NG SRR R AR BRI 7 0.05 /K-P- 2 5 i 3%

Note: Different small letters in the same row indicate significant difference at 0.05 level between different treatments.

22 EFEEREANE

A TR] it BE 7 8 R AR B AR A0 36 4 it o BRI
Jiti A AL R CCK D R BRAS B 1, 125 1 886.00 JG+667 m™,
2 o E 8 AR RL R A S I N TR FUK B A v S
11720 S1~S4 AL AERL S A CK1 34 Fr
TR, LR RS A 896.00~1 339.00 JG+667 m?, S4
b B AR R A Fe K o S1~S4 A0 1) RS 5 CK 1
Y45 BB, FE RSN 656.26~932.15 76667 m™?, S2
A B R B = o
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Table 4 Input output analysis of different fertilization schemes
T H Ttem RIS Fertilizer type CK1 S1 S2 S3 S4 CKO
N A 54 Dry soybean meal 500 250
Fertilizer cost 45 &I | Compound fertilizer 1 620 93
(yuan-667 m™ IR %% Diammonium phosphate 490 147
T B #7752 45 I Potassium sulfate type compound fertilize 750 120
T ER T Potassium sulfate 26 130
5248 2 Compound fertilizer 2 234 234 117
-G8 3 Compound fertilizer 3 192 256 96
R B Il High-potassium fertilizer 280 420 84
JEELE RS Total cost of fertilizer/(yuan- 667 m*) 1886.00 706.00  910.00 990.00 547.00 0.00
HEFERI T KA Cost of lotus seedling(yuan- 667 m™) 1.820.00 1820.00 1 820.00 1820.00  1820.00 1 820.00

A L%}% Labor cost/(yuan-667 m*)
7K 3% Water fee/(yuan-667 m?)
N Income/(yuan- 667 m?)

FiljiE Profit/(yuan- 667 m*)

1 600.00 1600.00 1600.00 1750.00 1750.00 0.00

200.00  200.00 200.00 200.00 200.00  200.00
456023 413946 451638 4595.78 4201.69 1730.46
-945.77 -186.54 -13.62 -164.22 11531 -289.54

TE = IR AR S R 2 ORI DL 2024 48 9 H A Rk

Note: Due to significant fluctuations in fertilizer prices, the quotations from September 2024 were used as a reference baseline for this experi-

ment.
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