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Effects of tail vegetable fermentation products replacing organic fertiliz-

er on cucumber production in facility

Min Mengyue', Hu Weicong', Zhao Wenyu', Shen Xin"*, Wu Xudong', Wang Bei', Chen Lili', Liu Qingye',
Li Weiming', Wang Dongsheng'

(1. Nanjing Institute of Vegetable Science, Nanjing 210042, Jiangsu, China; 2. College of Resources and Environmental Sciences, Nan-
Jjing Agricultural University, Nanjing 210095, Jiangsu, China)

Abstract: To clarify whether tail vegetable fermentation products can replace commercial organic fertilizers to promote
plant growth and achieve resource utilization of vegetable waste, this study used cucumber as the test material to investi-
gate the effects of tail vegetable fermentation products replacing commercial organic fertilizer on the growth, yield, quali-
ty of cucumber and soil physicochemical property. Four treatments were set up: Tomato-+pepper tail compost material replac-
ing commercial organic fertilizer (F+L treatment), tomato+corn tail compost material replacing commercial organic fertil-
izer (F+Y treatment), pepper tail compost material replacing commercial organic fertilizer (L treatment), and commercial
organic fertilizer as the control(CKD. The results showed that the plant height(88.83 cm), plot yield(137.13 kg-10 m™), and
soluble sugar content (127.10 mg - g"') under L treatment were significantly increased by 9.67%, 18.76%, and 18.38%,
respectively, while nitrate content (53.46 mg - kg') was significantly decreased by 31.17%, compared with CK. The
results of membership function analysis demonstrated that cucumber under L treatment exhibited the best overall perfor-
mance. RDA analysis indicated that soil total phosphorus and available potassium were the key factors affecting the
growth, yield and quality of cucumber. In conclusion, pepper tail vegetable compost can effectively replace commercial
organic fertilizer, exhibiting the best comprehensive effect in promoting cucumber growth, increasing yield, and improv-
ing quality.

Key words: Cucumber; Tail vegetable fermentation product; Organic fertilizer substitute; Yield and quality; Soil physico-

chemical property
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1S

1.1 #H

RIGT 2024 4 2—7 H IR RS SERH 07
Frii R 8332 KAMIPIIEAT o 1Ztth [X & MV A i
TS, LIRS AR, LR R, K B
B, LR C AL, RRIRYE, BB EE . RXE R
HERRALAE BHEAT I E , pH 9 5.89, HIEA VR & &
(w, JG[D N 25.18 g-kg', R F & 2.39 g kg, 2=
TR 132 g kg BREE R 235.02 mg kg, A
TrE 18.89 mg kg A & 170.92 mg kg

BERAED A 1 5 3, BT e T 4
BEIEFRT A

PR AR : B S R I =) D v o T i S o 2
FUITAE AR R 3 2 ) B, R0 FH AR B B 25 e A T e
B UL R SN JRURL AT S AR R I 7 A R
SRR AM5-15-15) , BFRS & B=45%, 77 H %
PR R R R B A BR A = s B A LR, S TR
TE=5%, A NS E=45%, 7 0 BB R AEE
MUBEAE PR A A
1.2 I

BT 2024 42 A 10 HEHT/E B W3 A
19 HE AR EME . EEERATEEA 40 cmx50 cm, /M X
AN 5 mx2 m=10 m*, BA/NX EH 50 #k. K5
4 AN, T3 REE, BIREE RN 1
AN ANX SEABEALHES . AR A LR T B
(CK), F+L b3, T hi+ BRARS T RSE K Er= ) B A
A NLIE R IR & & 45.73 g-kg') s F+Y kb2,
e i+ R FE T R S8 R 7= B AR 08 b A LR i
TS 50.09 g kgD L ACFE, AR S K A )
BB MANIECRIR D 58 4947 g kg . HEJE
THERET 1 d N TR A TR A A B AT 1
LRI 1,

x1 BLERAERER

Table 1 Fertilization conditions of each treatment (kg 667 m™)

SRR

it HE0e A WL Tail vegetable fermentation product

Treatment Compound fertilizer Commercial organic fertilizer TR FHon+EK AR
Tomato+pepper Tomato+maize Pepper

CK 30 500 0 0 0

F+L 30 0 500 0 0

F+Y 30 0 0 500 0

L 30 0 0 0 500
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B XFIEm$ER R AR, XFF 7 e bk
RAARQ . WRIEMA4ER G ENAIEIR, H
LR R SIS Ef=F i NS EA G =R SN S RE 7% = v
FIERAL .

TERWCEEH G, BEAS A H 2R ) A BRI
R AR TSR, R BRI e N R 48
W, 7E-20 CCUKFRIRAT , FH T BB PE T E . K
F HLALVE DN 52 pH, K FARIE DN %2 EC, 3K FH H A%
P B - 0 R 5 A L & SR L IR 0
EART R, RAHHEB P RN E 2 S &, R
F NHLF-HCI 32 $& 2 0 52 38 2508 2 &=, >R FH Kok
JEE VA 5 SO S & SR FHBRAR T B02 0 2 B A

A EL[12]

1.4 BUBESHR

K F Excel 2016 % 114 %5 21t 46 2095 , >k H
SPSS 27.0 Giit A AT IR T Z b, Z HE L
BHRMBNEEWRES, ERRERKFEN P<
0.05,

2 HRS0H

2.1 AEACIEX EIERR A K20

AR AR FR 2 UL I R SR 1 A ORI, e Bh A AR
S ERREEMAL, AFRAHEEE 1 MHE
() 3 JIAE KA 00 WL 2% 2. fEMK i A7 1, L Ak B 5
FE TR (CKD , 1] F+L ALFRAT F+Y 403 5 CK
TREZES, A — L AR SRR s AR Ky
T RIWELF . S B ZEH AT 9.44~10.29 mm
Z 0], 25 ¥ AN R 2, 3R B AN [R] it A A B 0 25 K 5
Wil £ /)N o SPAD fH S B iy I 28 ZAH X % &, %
4b BN SPAD {H £ 33.69~35.43 X [H] , &% Ab B 5
CK AH L TE 2 25 22 57, 1 A it A Ack B %of 3 I I
Mag R SRS AR REm . 5 E, L AR
TI0RR v 5 T 2% it R Ak BE 6 ZE R A SR 2 A E R
IR TE AR

2 TELEBEBETEKRKR

Table 2 Growth status of cucumber under different

treatments
AP =T EYicl SPAD 18
Treatment  Plant height/cm Stem diameter/mm  SPAD value
CK 81.00+7.12 b 9.99+0.52 a 34.21+143a
F+L 85.00+6.41 ab 10.06+0.75 a 35.43+£2.17a
F+Y 84.06+6.24 ab 10.29£1.03 a 33.69+1.78 a
L 88.83+3.45a 9.44+1.04 a 3421+2.24 a

T FAIA /NG FRERORTE 0.05 KFZEREE. T
Note: Different small letters in the same column indicate signifi-

cant difference at 0.05 level. The same below.

22 AERCEX RN~ E0IF0E

AN R Ak B 3 S B [ s an R 3 Frs . fE
FESE AN S BT & 7 1, 25 Ab B (A 3 06 B3 £
Fo REKA T 33.78~36.33 cm, EH A T 34.44~
35.46 mm, B & A T 242.17~256.97 g, 3% A it

==
x3 ARABHRN~EIER

Table 3 Yield indicators of cucumber under different treatments
Jogii PSS FUM TR AN
Treatment Fruit length/cm Fruit width/mm Single fruit mass/g Plot yield/(kg- 10 m®)
CK 36.33+1.52 a 35.46+2.08 a 256.97+38.30 a 115.47+8.66 b
F+L 33.78+4.47 a 34.44+1.92 a 242.17429.87 a 115.44+1.56 b
F+Y 35.94+2.30 a 34.61£1.70 a 252.034+37.96 a 124.13£14.92 ab
L 36.17+2.85 a 35.23+2.60 a 250.084+43.00 a 137.13£9.65 a
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FIEL Aok B o W 2 SO RS AR KON R & /)
X 7= B AR I FE 14 YCR T S &, 4
R, L AE B, IE#) 137.13 kg 10 m?, W35 5
T CK M F+L &b, F+Y &N B BT
CK.HE CK & L ¥ L REES. &L, BAR
il A Ak FEF B PR S S 2 (H L Kb FE B
HIR AL
2.3 AEIAIET =N & RS0

AN RIS FE B T TR RIS LR 40 S5 E0R, 4E
AR CHELLF+L AR &, 53] 15.49 mg-100 g,

B3 T AR AR PIIAVERE & R DL LA s,
N 127.10 mg-g', B3 E T CK fEHBR Sk & =7 10l
L 4bPH(53.46 mg-kg")Fl F+L 4b#(57.20 mg-kg")
BIRERT CK S B A4 ST CK H
W F+L AP IR AR, B CK 535 A 24.26%. L AbFE
(7K & e dn, w3 = T F+Y 40, 5 CK Al F+L
WETLEEES .. FAEMTEEEASRELEE
Z5. SRE L ACIRAE SR T S ST O] 1 R
AR 2L & = 5 TR I, 1M F+L AR ER N 7E 32 &
ek R C ErE M PRAT Y R & &7 T ROR e

T4 TEIEEN&RREFNE

Table 4 Effects of different treatments on fruit quality of cucumber

CRIVEEER ED wEEZR C©
b 5 "
i wOKSH Soluble protein Vitamin C

Treatment Water content/%

wCr VAR wiHER R w£r4E %)
Soluble sugar Nitrate content/ Cellulose

content/(mg-g") content/(mg- 100 g™") content/(mg-g") (mg-kg" content/(mg-g")
CK 70.06+1.43 ab 32.2246.23 a 9.78+1.35¢ 107.3742.32 b 77.67£14.90 a 111.72+12.74 a
F+L 70.46+0.69 ab 36.88+3.24 a 15.49+0.84 a 125.49£11.71 ab 57.20+6.60 be 84.62+12.46 b
F+Y 69.14+0.84 b 38.32+3.52 a 13.18£1.08 b 117.56£11.26 ab 72.31+£6.46 ab 95.42+17.09 ab
L 71.35+0.96 a 31.10+£3.13 a 8.70+1.18 ¢ 127.10+10.27 a 53.46+4.38 ¢ 89.11+11.30 ab

24 HNEIEMRAREERBE

SR FH 3R & R 500200 AN [R) A B 0 3 AR K L P
S b RARAR AT SR GV, 45 R ANER 5 . & 4b
PRI 25 & R INHEF 9 L>F+L>F+Y>CK. Hr L &t
TH )P 5 5 8 R BB B v R A HAER &
INX P B K E AT S B AR AR S B S

MRBEAEN ERMENCRE R BEY N
1.000) . F+L Ab3HES S 2, HAE4E A 2 C &4

SHENHENRLE . F+Y &3 A CK K44
YUK, RO — M. ik, L AbE R A K S
mrE, HF BT AR s ATV R S PRI IR AR
&2, R G RIS, F+L Bk .

x5 TELEBRNZIERRERBE

Table 5 Membership function value of various indicators of cucumber under different treatments

X AV S sk
EY VNN DU e o TTREERE .
e s SPAD ., . , o oaem KT EA #AERC MR dHxR mE
[T R B ORE TR L o e iy P
Qb & . . ) G OE s i veE OR Average fF44
Plant Stem Fruit Fruit Single Plot . Soluble .
Treatment . . SPAD . . . Water ~ Soluble Vitamin C Nitrate Cellulose member- Rank
height diameter length width fruit  yield . sugar .
value content protein content content content ship
mass content .
content function
CK 0.000 0.644  0.299 1.000 1.000 1.000 0.002 0.414 0.155 0.159 0.000 0.000  0.000 0.359 4
F+L 0.511 0.727 ~ 1.000 0.000 0.000 0.000 0.000 0.599 0.800 1.000 0.918 0.845  1.000 0.569 2
F+Y 0.390 1.000  0.000 0.848 0.165 0.667 0.401 0.000 1.000 0.661 0.516 0222 0.602 0.498 3
L 1.000 0.000  0.299 0.935 0.780 0.535 1.000 1.000 0.000 0.000 1.000 1.000  0.834 0.645 1

2.5 ARIAIERT HIEIBI M RAS T

AN [A) b BRSO - S B AL 5 () 52 LR 6. 4 R
FEH 5 A [R] Ak TR ST A 58 TR A A O ) 5 A AE 2
5 CK ML, & Ab 5] -3 pH o & 35 4L 7E EC
B 7T, F+L AL i vy B 35 T oA Ab 3 s &% A
AN ES & T CK, i F+Y A3 & e H
B ST CK & A0 #4584 ol S s & s 43
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T EET CKHES AR E  EHBHSTET
[, F+Y Ab P FAR T CK i & & = 0 LA F+L
e, HEZEET CK. 456 KE, &L b Bl
X AR O RAE & RE A L A BEAE SR T 120
EC 186 S50 R % & & 5 TR B 2 F+Y AbBE 5 R
Eiem VAN SR HEERFRR T ESE R L
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Table 6 Effects of different treatments on the physicochemical property of soil

wHLED w(A %D w(A ) wOH R wOHE R w B ED
Kb EC/ Organic matter ~ Total N Total P Available P Available K Alkaline N
Treatment PH (uS-em™ content/ content/ content/ content/ content/ content/

(g-kg" (g-kg" (g-kg" (mg-kg" (mg-kg" (mg-kg"
CK 5.63£0.44a 279.67+23.59b 38.14£2.71b  2.50+0.19a 1.12+0.14a  29.52+2.08a  200.33x16.44a  161.33+£7.77b
F+L 536+£0.47a 397.00+48.45a 41.77£1.39ab  2.55+0.57a 1.21+£0.26a  34.90+5.74a  185.67+18.77ab  194.33+28.69 a
F+Y 5.29+£0.39a 302.67£32.25b 47.27+4.52a 3.06£0.55a 1.23£0.18a  34.63+4.18a  162.67+5.51 b 183.33+£12.74 ab
L 5.39+£0.32a 320.00+22.54b 41.89+£2.65ab  2.59+0.60a 1.12+0.16a  34.58+3.78 a  185.33+11.24ab  174.67+10.79 ab

2.6 HARZEmEIEIRS TIFEBUMRNXR
itk — 2 o M N AE K R A 5T 2 )
2 28, X B VAR K = R M i fe e 5 R I FE AL
PSR AT 7 RDA 20 #r. B 1 ], 28 — Rl ok
R 47.53%, 55 R DTRRR 31.36% , P9 BEAS IL [F] fif
a& 78.89% M AKAT B . WHEF 4 Rl A1, EC 2T
R JE R S 0 BTN T b AR R B 4 il N
20. 7%(P<O 05) < 12.9%F1 11.5%, i B 133 4= fif L 3
A B B 5 ISR IR R A 2 B e B A 4 B (1)

F & B pH 2 1EHI 5, 224 SPAD fH 5 TR 2 #15
BB E R, mERAA TR R R
JUR RN EZ 528 & pH 2 1IEMH, M TE
PRk S B VCATAERE S B A E A S R
AR CEEYS ECH AN S & RS &
R B B R IEAH G

3 WS4

B B o0 H R SR e P A Mt P X BRIV K

KR T, i, EKERKREEEIRSE. 42 PR i I R, PR T 3 MR SRR
1.0 4
<
i
g
<
)
o
SFM
-1.0 |, ‘ ‘ . ‘
-1.0 RDA1(47.53%) 1.0
VE:PH. ki1 SD. 251 FL. JRK S FW. JUHL; SEML IR & PY. /N X P2 8 WL k%é\% AR AS R VC. 4E R C FE;SS. T
RS BN R &8 C 4R S8 EC. 3, OM. YR &G &E:TN. 28 & &:T ﬁ?&/‘ s AP, TR B AR SRR A

AN. BfR &,

Note: PH. Plant height; SD. Stem diameter; FL. Fruit length; FW. Fruit width; SFM. Single fruit mass; PY. Plot yield; W. Water content; SP. Sol-
uble protein content; VC. Vitamin C content; SS. Soluble sugar content; N. Nitrate content; C. Cellulose content; EC. Conductivity; OM. Organic

matter content; TN. Total N content; TP. Total P content; AP. Available P content; AK. Available K content; AN. Alkaline N content.

1 "REK,

FERmBEIERS TIREBAME R RDA 47

Fig. 1 RDA analysis of cucumber growth, yield, and quality indicators with soil physicochemical property
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2 C &R U A0 R B A, DA RS E IR b
Ji 5 fr AT R X AR WY AT I A e S HE JIE Y R
LB B, SEBLXS AR W dh AR A E 17 2R
W65 IR AR I A5 SRR, RS R
PR T I R —E I RAE A . F+Y Ab PR
(FEA+EA BFR A T HRAHTE &, X6
fE BARREAT B & AR LT 4 52 0 i e 1%
A LR 2 ) L ERIENY . F+L AbER ) B4R T+
e G 2R (BO MR & &5 &, R WIZRH 1L 70 i
PR, FE R RE T A R O UL R B
RS RI T SR, P SR AL B A 2 &
Wi SRS B S CK B R % %7, H F+Y A2
HRPER il R S A R /LY Ee ey 4 ek //N (B
AR, HL IR 0B RO vT e 55 2 bR AR
SO0 %) 5 RS ret A — 0, JE LA R AR i SR A
KIGFR M F" TUR T (RDA SR TG, £
8 e AR AU R A PR BT i AR AR S 1) %
BRI 7o XM i 23 A R IR L L AREE S
R R v A S L AL T R
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