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Abstract The Erhai Lake Basin is a typical production base for fresh-eating corn cultivation in a plateau lake area

of Yunnan Province, where small-holder farming is the dominant mode. In order to explore the application effect
and potential risks of different brands of chicken manure fertilizer applied as basal fertilizer in the Erhai Lake
>, “SBS902’, and ‘Tianzi 23’ in

the Erhai Lake Basin were selected as the test varieties. Four treatments were set up: Brand 1 chicken manure

Basin, the main fresh-eating corn varieties ‘Nongkenuo 336°, ‘Jingzinuo 219
organic fertilizer (T1), Brand 2 dried chicken manure fertilizer (T2), Brand 3 dried chicken manure fertilizer (T3)
and no fertilizer (CK). The effects of different brands of chicken manure fertilizer on seed germination
characteristics, seedling safety (burnt seedling rate), key agronomic traits and yield were investigated by split-
plot experimental design. The results showed that: 1) The results of leaching solution treatment showed that
the germination index of T1 treatment was more than 70%, which met the requirements, while T2 and T3
treatments significantly inhibited seed germination, the germination rate decreased by 6. 8% to 27. 6% and was
lower than that of CK, and the radicle length decreased by 6.9% to 55. 7% ; After applying chicken manure
fertilizer in the field, the burnt seedling rate of T2 and T3 treatments reached 1.3% to 10. 7%, which was
significantly higher than that of T1 (<<1.1%) and CK (<0.6%) (P<C0.05). Among all varieties, ‘Tianzi 23’
exhibited a lower seedling burning rate across all treatments compared to the others. 2) The application of three
kinds of chicken manure fertilizers in the field increased the plant height, relative chlorophyll content and total
dry matter accumulation of fresh-eating corn, and significantly increased the single ear weight and yield of fresh-
eating corn (P<<0.05). Among them, the yields of the four fresh-eating corn varieties under T2 treatment were
the highest, with an average yield increase of 15. 2% to 28. 3%, and the average yield increase under T1 and
T3 treatments was 5. 7% to 19. 1%. In summary, the two brands of dried chicken manure fertilizers (T2 and T3)
commonly used in the Erhai Lake Basin exhibited a dual effect on fresh-eating corn: high yield potential coexists
with seedling-stage risks. This study recommends that small-holder farmers adopt a ‘variety-first’ fertilization
strategy: Prioritizing the use of well-rotted, standardized chicken manure organic fertilizer (T1); Alternatively,
using dried chicken manure fertilizer in combination with a stress-tolerant variety ‘ Tianzi 23’ to effectively mitigate
application risks. This would not only adapt to the actual production needs of small-holder farming, but also
provide technical support for the optimization of regional planting-breeding cycles and the collaborative
governance of agricultural non-point source pollution.

Keywords Erhai Lake Basin; composted chicken manure; air-dried chicken manure; fresh-eating corn
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Fig. 1 Field application of chicken manure in Erhai Lake Basin
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Table 1 Basic information of chicken manure from different brands/sources

B 5 A ) K ML 44 IS ES V%
Brand no. ( Treatment) Source Fertilizer product name  Moisture content

1CTD R AR BB Y AT BR 2% 7] A HLIE 23.29
2(T2) RIMAE = B RBEFREN  THEIL 12.45

w( &R /% w( B/ % w(2H)/% wCHBLIED /%

Total nitrogen Total phosphorus Total potassium Organic matter pH
2.12 2.31 4.05 25.5 8.86
4.36 1.32 2.89 34.5 7.79
5.15 1.24 2.69 45.1 7.60

T - 3R B KA Y R 23 BRI R A Y BB

Bt

Note: The mass fraction of water content in the table is calculated based on the total mass of the original wet sample.
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Table 2 Nutrient input in different treatment groups
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=
4 5 o) A7 4=
; Total Total Total
Treatment . .
nitrogen phosphorus potassium

T1 336 213 365
T2 495 122 261
T3 602 112 263

CK 0 0 0
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Table 3 Germination of four kinds of fresh-eating corn under different treatments

vt A b 7 RHR/ % AR /em RAFIRE %
Variety Treatment Germination rate Radicle length Germination index
T1 89.33+4.16 a 3.4040.34 a 103.89+14.37 a
A Bl K 336 T2 76.0042.00 b 2.69£0.32b 69.7248.31b
Nongkenuo 336 T3 76.67+3.06 b 2.114+0.28 ¢ 55.5249.69 b
CK 92.67+5.77 a 3.164+0. 14 ab
T1 89.33+6.43 a 6.66+0.69 a 87.73+9.47 a
R RE 219 T2 81.33+1.15b 4.71+0.19b 56.53+1.62b
Jingzinuo 219 T3 76.67+4.16 b 3.2140.30 ¢ 36.4244.28 ¢
CK 93.33+3.06 a 7.2540.06 a
T1 72.00+5.29 a 2.63+0.07 a 97.78+4.49 a
SR80 T2 73.33+3.06 a 2.284+0.03 ¢ 86.53+2.41b
T3 72.00+6.00 a 1.90+0.124d 70.96+7.71 ¢
CK 78.71+6.71 a 2.45+0.05b
T1 71.3348.08 ab 3.934+0.57 a 78.72+3.92 a
K& 23 T2 66.6748.08 b 2.7440.09 b 51.94+7.13 b
Tianzi 23 T3 59.334+6.11b 3.284+0.26b 55.3848.00 b
CK 82.00+5.29 a 4.29+0.13 a

TE X FEL Ak BEAL A Sz 2F 4 BOR AR XX BETF AT SO B B TR . R R S BRI e AN RN R SRR AN [ Ak

HETEO. 05 K P F 2R RH. .

Note: The germination index for the chicken manure treatment is calculated relative to the control, therefore, no value is

presented for the control group. Within the same column, values followed by different lowercase letters indicate

significant differences among treatments at the 0. 05 level. The same below.
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Table 4 Scorching seedling rate of four fresh-eating corn varieties under different treatments %

fb Burn seedling rate
Treatment B4 336 SRR 219 SBso02 K% 23
Nongkenuo 336 Jingzinuo 219 Tianzi 23
T1 1.04+0.03b 0.53+0.01¢ 0.56+0.01¢ 0.0040.00 b
T2 6.574+0.33 a 4.20+0.14 b 10.70£0. 54 a 1.2540.17b
T3 7.974+0.55a 9.4640.21 a 4.95+0.58b 6.3240.50 a
CK 0.00+0.00b 0.00+0.27 ¢ 0.55+0.01 ¢ 0.0040.00 b
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Fig. 2 Plant height of four fresh-eating corn varieties under different treatments
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Fig. 3 SPAD of four fresh-eating corn varieties under different treatments.
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Table 5 Yield and yield components of four fresh-eating corn varieties under different treatments

i Ak ¥ K /em ML /mm AT /g A REE /(1048 /hm®) 77 &/ (t/hm?)
Variety Treatment Ear length Ear diameter Ear weight No. of effective panicles Yield
T1 18.154+0.31 ab 53.43+0.40 a 298.89-+3.36 b 6.56+0.07 a 28.13+0.56 a
A B 336 T2 18.34--0.36 ab  53.8840.44 a 304.0946.05 b 6.56--0.03 a 29.1340. 66 a
Nongkenuo
336 T3 18.5140.09a 54.41+0.56a 312.49+1.57 a 6.4940.09 a 27.88+0.59 a
CK 17.7340.50 b 51.66+0.72b 284.45+4.76 ¢ 6.314+0.06 b 25.28+1.46 b
T1 16.444+0.26 b  55.14+0.28 b 292.5242.90 ¢ 6.4940.02 a 26.01+0.87 b
G 219 T2 17.1940.21a  56.47+0.36a 307.33+3.14 a 6.48+0.04 a 28.36+0.83 a
Jingzinuo
219 T3 16.874+0.21 ab  55.98+0.45a 301.16+1.39 b 6.4540. 14 ab 25.95+0.33 b
CK 16.574+0.34b  53.73+0.44 ¢ 286.80+3.90d 6.3240.06 b 24.55+0.38 ¢
T1 17.6140.36 ab  54.56+0.50 a 253.78+0.51 b 6.4640. 06 ab 19.1440. 45 ab
T2 18.084+0.11a 53.85+0.14a 267.31+6.23 a 6.4740.15 a 20.61+1.19 a
SBSY02
T3 17.0740.62 bc  52.94+0.69b 249.46-+4.67 b 6.4140. 04 ab 17.6641. 01 be
CK 16.7740.21 ¢ 52.84+0.14b 235.94+2.09 ¢ 6.2940.02 b 16.074+0.69 ¢
T1 18.694+0.35a  46.71+0.46a 249.89+2.88 a 6.65+0.10 a 20.35+0. 14 a
5 88 93 T2 17.8240.15b  46.53+0.35a 237.47+5.10b 6.63+0.13 a 20.94+1.01 a
Tianzi 23 T3 18.50+0.44 a  45.32+0.07 b 232.65+1.88 he 6.51+0.13 ab 20.2840.25 a
CK 17.874+0.30 b 45.48+0.41b 228.85+4.75¢ 6.4440.06 b 17.34+0.67 b
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Fig.4 Dry matter accumulation in different organs of four fresh-eating corn under different treatments.
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Dry matter accumulation of four fresh-eating corn under different treatments
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Fig. 6  Optimization framework of chicken manure application under small farmer mode in Erhai Lake Basin
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