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Effects of two organic amendments under nitrogen-equivalent and nitro-
gen-reduced return conditions on organic flowering Chinese cabbage pro-

ductivity, quality traits, and soil physicochemical properties
XU Jinyu"?, FU Libo', WANG Wei', YANG Yanxian', CHEN Hua', CHEN Jianfeng', WANG Zhiyuan',
WANG Yingxue', YIN Mei'

(1. Institute of Agricultural Environment and Resources, Yunnan Academy of Agricultural Sciences, Kunming 650205, Yunnan, China;
2. College of Agronomy and Life Science, Kunming University, Kunming 650214, Yunnan, China)

Abstract: This study investigated the effects of two organic materials nitrogen-equivalent and nitrogen-reduced on the
yield, quality of organically flowering Chinese cabbage, and soil properties, aimed to explore new fertilizer sources for
the production of organic vegetables. A greenhouse experiment was conducted with five treatments and three replicates:
T1(100% N from organic fertilizer, control: 16 780 kg - hm™), T2(80% N from organic fertilizer: 13 424 kg-hm™), T3
(50% N from Vicia villosa+50% N from organic fertilizer: 6229 kg -hm™ fresh biomass+8390 kg -hm” organic fertilizer),
T4(80% N from Vicia villosa: 9 966.4 kg-hm™), and T5(100% N from Vicia villosa: 12 458 kg-hm™). After the application
of the two organic materials with nitrogen-equivalent return, the agronomic traits, biomass, nitrogen, phosphorus, potassium,
moisture, crude fiber, crude protein, soluble sugars, nitrate, chlorophyll, vitamin C, soil pH, organic matter, total nitrogen,

hydrolyzable nitrogen, available phosphorus, and available potassium content of the vegetables were measured during the
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harvest period. The results showed that compared to the organic fertilizer-only treatment, substituting Vicia villosa(hairy
vetch) for organic fertilizer reduced soil physicochemical properties to varying degrees: pH decreased by 0.10-0.40, hydro-
lyzable nitrogen content declined by 0.67%-5.07%, available phosphorus content diminished by 22.56%-29.63%, and
available potassium content reduced by 0.22%-6.00%. However, it increased vegetable biomass by 0.04%-5.60%, and
improved plant crude protein content by 5.70%-14.91%, soluble sugar content by 7.56%-23.53%, and chlorophyll con-
tent by 3.06%-33.34%, indicating that Vicia villosa (hairy vetch) substitution can enhance vegetable biomass and quality.
In this organic vegetable garden, the three treatments of T3 (50% Vicia villosa + 50% organic fertilizer), T4 (80% Vicia
villosa), and T5 (100% Vicia villosa) had higher biomass and better quality of flowering Chinese cabbage, making them
the preferable treatments. When exogenous green manure (Vicia villosa) is sufficient, the 80% Vicia villosa treatment is
recommended, as it not only results in higher biomass but also reduces nitrogen input. If exogenous green manure is limit-
ed, the 50% Vicia villosa+50% organic fertilizer treatment can be adopted.

Key words: Flowering Chinese cabbage; Nitrogen-equivalent substitution; Nitrogen reduction strategy; Composted organic

fertilizer; Vicia villosa var. glabrescens; Vegetable quality; Soil
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Table 1 Experimental design

it JE
Fertilizer amount/(kg-hm™)

Ab Jita B 77 =G
Treatment Fertilization method
T1(CK) 100% N A HLIE 100% N Organic fertilizer
T2 80% N A HLAE 80% N Organic fertilizer
T3 50% N HM 3 F Vicia villosa var.
+50% N f HLAE Organic fertilizer
T4 80% N Y67 T 80% N Vicia villosa var.
T5 100% N Y61 T 100% N Vicia villosa var.

AHHUIE Organic fertilizer 16 780
A HLAE Organic fertilizer 13 424
He-E T Vicia villosa var. 6229
+H HUIE Organic fertilizer 8390
HaMZ4 ¥ Vicia villosa var. 9 966.4
HM 3 F Vicia villosa var. 12 458
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Table 2 Soil nutrient content
e wCEHLFD wOKERD w288 wOGEZED
Treatment H Organic Hydrolysable Available phosphorus Rapidly available
matter content/(g-kg")  nitrogen content/(mg-kg') content/(mg-kg") potassium content/(mg-kg™")

T1(CK) 8.00+0.17 a 74.20+0.62 b 296.00+4.66 a 396.1742.64 a 1350.00+7.85 a
T2 7.90+0.17 ab 75.90+0.70 a 296.00+4.97 a 400.80+6.59 a 1248.33+14.20d
T3 7.90+0.17 ab 75.50+0.36 a 281.00+3.41b 304.00+4.80 b 1268.97+4.45 ¢
T4 7.60+0.17 b 74.00+0.62 b 294.03+6.77 a 306.80+3.48 b 1347.00+6.92 a
T5 7.60+0.17 b 72.70+0.82 ¢ 287.00+4.88 ab 278.80+4.18 ¢ 1302.00+£9.04 b

W RSN FNG R OR AR L] 7 0.05 KPR B . T,

Note: Different small letters in the same column indicate significant difference among different treatments at 0.05 level. The same below.
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Table 3 Nutrient and fresh water content of flowering Chinese cabbage

EREK
'ﬁjiment W% W% WK% lzvr(eé;ff\ift(e)r}c)ontent/ %
T1(CK) 4.69+0.04 be 0.88+0.03 a 11.05+0.96 a 94.33+0.75 a
T2 4.58+0.12 cd 0.83+0.03 ab 10.78+0.37 a 94.47+0.86 a
T3 4.52+0.03 d 0.76+0.04 be 10.84+1.00 a 94.27+0.90 a
T4 4.93+0.08 a 0.73+0.05 ¢ 10.89+0.74 a 93.80+0.15 a
TS 4.72+0.05 b 0.79+0.03 be 11.64+0.65 a 94.37+0.84 a
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Table 4 Agronomic traits and biomass of flowering Chinese cabbage

A3 P LIRS 58 LI 20 BRI
Treatment Plant height/cm Leaf length/cm Leaf width/cm Leaf number Biomass of 20 plants/g
T1(CK) 27.01£1.00 a 21.94£1.10 a 10.28+0.48 a 7.24+0.26 ab 909.60+7.60 b

T2 27.04£1.10 a 21.93+0.61 a 10.04+£0.98 a 6.25+0.27 ¢ 846.40+£16.40 ¢

T3 26.07+0.70 a 21.34£1.06 a 10.36+£0.31 a 6.90+0.16 b 923.00+14.00 b

T4 25.95+0.50 a 21.61+0.46 a 10.42+0.60 a 7.30+0.30 ab 910.00+20.00 b

T5 26.86+0.50 a 21.75+1.04 a 10.30+0.81 a 7.50+£0.62 a 960.50+18.50 a

TR & T 5.55%40, HAh 4B R BT 1.03% ~

2.43%. WK 1-C, 5 T1 AFEAH EL, S0 1 AT ¥ 1

B BRAE T2 AbFE N [ 2.52%40, AT T

7.56%~23.53%, Hed T4.T5 5 T1 b H E R B E,

3R 23.53%121.01%.
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ZE IR W KT, o3 il 33.34%.23.13%.
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Fig. 4 Correlation analysis between flowering Chinese cabbage quality and soil nutrients
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