32
ﬁé‘b ;’; %H @t&J T b (D

/IRONMENT SCIENCE

PAik: http://www.aes.org.cn

BREFEBRIEXN BRATZIE R R R R
Bl #EEHE, FHME, EARTE EIE, W, PHEE

SIHASL:
Bl EEE, I, & BREIZEFALIEX AP 2180 A . raE et X5 B
40(5): 934-942.

TELR 2 View online: https:/doi.org/10.11654/jaes.2020~1189

FETT BRI HAB S

Articles you may be interested in

RNV Tt AT LTI S SR 7 it o S - 38 2B ) R P 4 5 i)
WFIF, TG, Shfatt, DAL, Makng, #itz, R
LV FRBE R4 2021, 40(3): 631-639  hitps:/doi.org/10.11654/jaes.2020-1160

Jite -5 XL R AR A7 D % 3 42 S Cd A 3 CA 32 )

AR, TG, PRIELE, X [F R BT, ALER, AfE DT
PP FFERFF244]. 2020, 39(10): 2198-2204  hitps://doi.org/10.11654/jaes.2020-0243

TS A PUERCIEAS P T 2 KU BB 5E
), PN, £ 358, B K, RS
My FREERL 241 2019, 38(8): 1743-1750  https://doi.org/10.11654/jaes.2018-1614

HAEA HUIEBCHE XS #hi5t fb - e 45 % L TR 7™ B 52

JEER, SR, AR, SRINES, AF/NE, ZIEp
LAV IABTRL 2447 2019, 38(7): 1649-1656  hitps://doi.org/10.11654/jaes.2018-1406

THIBR T DBP LTEE?K?%A'VEFH&HH 3=
FERA, X &, RIEE, &
AN FFERIZE2 4. 2021, 40(3): 508-516  https://doi.org/10.11654/jacs. 20201134

KEMIE AT, RFHEZBHRE R

Jo

BRI, A FREERLA 2247, 2021,


http://www.aes.org.cn/nyhjkxxb/ch/index.aspx
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2020-1189
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2020-1160
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2020-0243
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2018-1614
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2018-1406
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2020-1134

2021,40(5): 934-942 R W ®E M FE F R 20214F5 H

® Journal of Agro-Environment Science @

L, EEE, M, L ERBIZEEUBIEXT SR 22 10 G BRSBTS )], 4Ol PR R R 22 4R, 2021, 40(5) :
934-942.
YANG Kai, DONG Qing—jun, LI Qi-sheng, et al. Effects of partial substitution of chemical fertilizer by vermicompost from food waste on the
photosynthesis, antioxidant capacity, and quality of Chinese cabbage and broccoli[]]. Journal of Agro—Environment Science, 2021, 40(5):
934-942.

BRBIEBRUENERMA=LXE MEHLER
ar 5T B 2 A

Wy, EHER, FEKE, LA, BERE, B8, FHEL!

(1B RUR O K24 I S IR BT R B VT 904 A WL A2 S0 e A P [ Q38 Pty , BE BT 2100955 2. B 5T 8RS AE 7Rl i
Ff, M 5T 210042)

ot

WOE TR W S A AR N X i [ SE RN 22 48 A PR 5 B B S, SR P H () R, LA BAARIE (CF)
FUANIEIE (CKO) hy Xif BRI G4 S R F 40 45 1F R AR AR W1 38 (FVE) 3805126 (PVEF) 8284 HLIE (CMF) 3 Fg HLAE AT 40% fL I
(TRIFRAE HLERAR) X7 22 FE AN (300 ARt Bl fb b 7 8 R A SE . 45 5380, 5 sita R IE (CF)AH He , AR 4R I8 23 4 e AR
AR NEREA [ 2 48 25 SR PG 22 A0 A SEA 1R BB EE v 5 800, X = mg e K. 5 CRAEL, FVF A3 380
PO LB B v e AR 2RI R A HI3E N T 15.56% . 11.80% F125.52% (18.74% , A& F= N T 22.45% , Al A PEER U4 &
TR IIEAN T 220.26% F124.55% . W5 A AU AN 409 TR B AT S 25 DRt PSR A PG 22 A0 A0 Ak B R R R, Rk
ST A S| ZE G 2 HUAE

KR AR WA MU s RS2 G AR s AR LA =

hES#S:5634;96353  XERERERG A XEHES:1672-2043(2021)05-0934-09  doi:10.11654/jaes.2020~1189

Effects of partial substitution of chemical fertilizer by vermicompost from food waste on the photosynthesis,

antioxidant capacity, and quality of Chinese cabbage and broccoli

YANG Kai', DONG Qing—jun', LI Qi-sheng', WANG Dong—sheng’, JTAO Jia—guo'’, HU Feng', LI Hui—xin'

(1. College of Resources and Environmental Sciences, Nanjing Agricultural University / Jiangsu Organic Solid Waste Recycling
Collaborative Innovation Center, Nanjing 210095, China; 2. Nanjing Institute of Vegetable and Flower Science, Nanjing 210042, China)
Abstract: This study aimed to understand the effects of vermicompost from food waste on the physiological characteristics, yield, and
quality of Chinese cabbage and broccoli in a greenhouse. The growth, photosynthesis, antioxidant enzyme activity, yield, and quality of
broccoli and Chinese cabbage were analyzed after a partial substitution of the chemical fertilizer (CF) by three organic fertilizers
(vermicompost from food waste, FVF; vermicompost from pig manure, PVF; and chicken manure, CMF) with equal amounts of nutrients
under fumigation in a greenhouse experiment. The results showed that the growth, photosynthesis, antioxidant enzyme activity, and quality
of cabbage and broccoli were improved by the partial vermicompost substitution with the CF, and the yield was greatly affected. Compared
with the single application of CF, the partial substitution of CF with vermicompost from food waste could improve the growth,
photosynthesis, antioxidant enzyme activity, and quality of cabbage and broccoli, and greatly affected the yield. Compared with CF, the net
photosynthetic rate and transpiration rate of Chinese cabbage increased by 15.56% and 11.80%, respectively, and increased by 25.52%,
18.74%, respectively, in broccoli. The yield of Chinese cabbage increased by 22.45%, while the soluble protein and vitamin C content

increased by 220.26% and 24.55%, respectively. In conclusion, a 40% substitution of vermicompost from food waste for CFs can
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significantly improve the growth, physiology, and quality of Chinese cabbage and broccoli, and its effect is better than that of vermicompost

from pig manure and chicken manure.

Keywords : vermicompost from food waste; greenhouse vegetables; photosynthesis; antioxidant enzymes; organic substitution; yield
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Table 1 Basic properties of organic fertilizer
GiES ER & 1 LIRS S RN ] £ g Sl
Types Moisture content/% EC/(mS-ecm™)  (g-kg')  Total N/(g-kg™) Total P/(g-kg™) Total K/(g-kg™)
41513 Vermicompost from food waste 42.10 7.26 4.27 622.20 31.00 25.10 7.20
pre o e Vermicompost from pig manure 18.17 7.66 2.57 297.60 12.60 16.50 7.10
XGFEATHUAL Chicken manure 28.00 7.51 — 573.10 15.30 16.40 23.10
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Table 2 Treatments and specific fertilization (kg-hm™)

JEAE Base fertilizer

JBJE Topdressing

e B [ B o [ B o
Manure Urea Superphosphate Potassium sulfate Urea Superphosphate Potassium sulfate
CK 0 0 0 0 0 0 0
CF 0 226.39 881.04 264.31 97.03 371.59 113.28
FVF 5439.65 57.17 299.92 166.99 57.17 299.92 166.99
PVF 6730.26 87.41 250.68 151.20 87.41 250.68 151.20
CMF 5052.89 102.11 380.71 107.99 102.11 380.71 107.99

1% WHART]
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Table 3 Effects of partial substitution for chemical fertilizer by vermicompost from food waste on growth of Chinese cabbage
i Seedling stage ZEERYII Early stage of heading ZEERJF I Later stage of heading
L i TFIRE i Eiil L bR TFI i
Treatments  Plant height/  Crown width/ SPAD Plant height/  Crown width/ SPAD Plant height/  Crown width/ SPAD
cm cm cm cm cm cm

CK 9.51+0.39a  32.42+0.99b 30.91+1.15b 15.57+0.75b  34.99+0.45b 40.54+1.11b  22.39+0.39b  41.00+0.67b  43.08+0.26¢

CF 10.48+0.56a 35.60+1.04ab 36.47+0.99a 18.11+1.85ab 38.28+1.7ab 42.58+0.57ab 25.45+1.31ab 45.11+2.38ab 47.13+0.48ab
FVF 10.73+0.47a  36.79+1.33a  36.42+1.87a 21.17+0.56a 39.78+1.34ab 44.50+1.50a 27.44+0.87a 46.44+1.57ab 49.61+0.95a
PVF 10.51+0.35a  36.65+1.14a  36.16+£0.48a 18.34+0.75ab 37.73+2.44ab 42.37+0.03ab 25.11+0.95ab 49.78+1.57a 45.30+1.73bc
CMF 10.29+0.19a  34.96+0.3ab  35.42+0.74a  19.13+0.44a 41.19x1.0la 44.65+1.29a 25.33+1.86ab 43.61+3.20ab 48.90+0.93a
T RGNS ING 7B 2R b B R] 25 57 Wi 2 (P<0.05) . Rl

Notes: Different lowercase letters in the same column indicate significant differences among treatments at P<0.05. The same below.

R4 BERBIETIBRUIENE=ILERKHZ M
Table 4 Effects of partial substitution for chemical fertilizer by vermicompost from food waste on growth of broccoli
T 4] Seedling stage 3% JA I Rosette stage 25 BRI Heading stage
ik bRt 28 i 24 Bk 4
Treatments  Plant height/ Stem diameter/ SPAD Plant height/ Stem diameter/ SPAD Plant height/ Stem diameter/ SPAD
cm mm cm mm cm mm

CK 12.20+0.90b  5.21+0.55b  49.77+0.96b 24.51+1.72b  10.91+0.34b  58.91+1.73b  49.50+2.02b  14.52+1.20b  65.82+1.09b
CF 15.88+1.24a  7.06+£0.05a  54.60+1.29a 30.61x1.96a 12.07+0.28a 62.03+1.6ab  58.22+3.09a 16.81+£0.30ab 69.77+0.27ab
FVF 1595+1.15a  7.28+0.31a  55.49+0.95a 32.12+1.88a 12.39+0.16a 64.15+0.94a 59.89+3.32a  17.26+0.68a  74.41+2.25a
PVF 15.17+0.54a  6.72+0.07a  53.78+0.64a  31.43+2.00a 11.55+0.31ab 60.71+1.52ab 57.33+2.08ab  17.18+0.49a  71.34+0.19a
CMF 15.85+0.69a  6.69+0.15a  54.25+0.91a 29.74+1.34ab 11.82+0.23a 61.69+0.45ab 57.00+1.15ab 17.49+0.66a 70.19+2.07ab
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Figure 1 Effects of partial substitution for chemical fertilizer by vermicompost from food waste on photosynthetic rate of

Chinese cabbage and broccoli
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Figure 2 Effects of partial substitution for chemical fertilizer by vermicompost from food waste on the antioxidant system of

Chinese cabbage and broccoli
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Figure 3 Effects of partial substitution for chemical fertilizer by vermicompost from food waste on the yield of Chinese cabbage and broccoli
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Table 5 Effects of partial substitution for chemical fertilizer by vermicompost from food waste on the yield of Chinese cabbage and broccoli
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