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Effects of vegetable residue-derived cultivation substrate on the growth,

yield, and quality of cherry tomato

HU Weicong', CHEN Lili', MIN Mengyue', SHEN Xin’, WU Xudong', LIU Qingye', WANG Bei',
ZHAO Wenyu', WANG Dongsheng"?, ZHANG Zongjun'

(1. Nanjing Institute of Vegetable Science, Nanjing 210042, Jiangsu, China, 2. Nanjing Agricultural University, Nanjing 210095, Jiang-
su, China)

Abstract: To promote the resource utilization of vegetable waste, this study developed a waste-vegetable-derived cultiva-
tion substrate partially substituting peat with the fermented waste vegetable material, and evaluated the effects of different
substrates on the growth, yield, and quality of cherry tomato. The experiment included five treatments: CK (commercial
substrate), T1(fermented tomato waste material composite substrate), T2 (fermented tomato waste and corn straw mixed
composite substrate), T3 (fermented pepper waste material composite substrate), and T4 (fermented pepper waste and
corn straw mixed composite substrate ). The results indicated that T1-T4 promoted stem diameter and leaf chlorophyll
accumulation in cherry tomato, and significantly increased fruit setting rate and yield, with T2 achieving the highest yield,
improving it by 30.28% compared to CK. Moreover, T1-T4 enhanced the quality of cherry tomato, as indicated by
increased soluble solid content, soluble sugar, and soluble protein, decreased titratable acid content, and significantly higher
sugar-acidratio. Usingamembership functionmethod combined with growth, yield, and quality indices forcomprehensive eval-
uation, the results showed that all T1-T4 treatments outperformed CK, with T2 being the most optimal. In summary, devel-
oping cultivation substrates derived from vegetable waste is a feasible pathway for resource utilization. Fermented waste
from tomato can be co-composted with corn straw, and a substrate formulated with a volume ratio of fermented material,
peat, perlite, vermiculite of 2:1:1:1 can achieve high-quality and efficient production of cherry tomato.

Key words: Cherry tomato; Vegetable waste-derived substrate; Growth; Yield; Quality
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2.1 AEIAEBXEFERE KR
% 1 0l %0, 5 CK AHEL, T1~T4 b3 Rk
Tk R (T2 AR R A1) ZEAH AT SPAD H 5 A A 2
FERIH = o AR AL BEA AR S TE 44.37~47.73 cm
B, %Ab P CK 2 A 2 R AN B 2 s Horpr T1 b3
B, B CK 4R 4.28%, T2 AbFE ALK, B CK P&
3.06%. X TRk EE 220 , T2 AbPE A Ry, 3 CK 3
hn21.60%, T1 AbFE k2, % CK 3600 13.59% , Ab B
] 22 7 A2 3% . SPAD 1H fig [ ARVt 1y -2 3 AH
X E B, RIS IR R AL AL CK S E
Horp T4 KPR AR, B CK S E 1R 9.89%. T1 4b
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CK ZR AR,
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Table 1 Effects of different treatments on growth
indicators of cherry tomato

E' % a1 pE
e P il SPAD R
Plant Stem Internode
Treatment = . . SPAD value
height/cm diameter/mm length/cm
CK 45.77+4.14a 537+0.55a 46.80£1.68 b 5.18+0.40 b
Tl 47.73+£0.64a 6.10+0.81a  47.07+0.95b 6.22+0.42 a

T2 44.37£0.60a 6.53£0.45 a
T3 45.83+4.54a 6.03£0.95 a
T4 45.83+431a 5.50+0.44 a

49.60+1.06 ab 5.28+0.48 b
48.63+1.33 ab 5.96+0.30 ab
51.43+3.86a 5.43+0.49 ab

W AU FNG FEEROR AL BRI AE 0.05 /KPR EZE. T
[ .

Note: Different small letters in the same column indicate signifi-
cant difference among different treatments at 0.05 level. The same be-

low.
2.2 AEIAIEX R E A = R0

FH# 2 WA, T1~T4 Kb B 5pk AL FE40 L 5 bk
FEE R/NX RS CK AL A BN BbkAl A
N 71.00~112.67, RN T2>T1>T3>T4>CK, T1~T4
AbEREE CK 43 ) i 2 38 0 53.52%+58.69% +47.89%
A1 45.54% ; AR R T EEZ R A RE, K
CK g K, N 12.64 g; HLpk ™ S AP [A] R I Ny T2>
TI>T4>T3>CK, T1~T4 A ## CK 47 B & 32 5
50.00% +53.33%38.89% £l 40.00% ; /)> [X 7= & K I
N T2>T1>T4>T3>CK, T1~T4 Ab ¥ (f) 7= & 14 g 78
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Table 2 Effects of different treatments on yield of cherry

o

10.22%~30.28% 2 [f], H: A T2 A ¥ CK &2 #2175
30.28%, HAthAbFE 5 CK Z R AR .

tomato = 3%
T e S J 2.3 FECIEXHEHE R M RA R
ARK URBURE TR DR 2 -
b N N b= ==
"ﬁjiment Number of fruits Single fruit =~ Single plant Community K 3 AT T1~T4 A2 G A R B fle
per plant mass/g yield/kg yield/kg fﬁﬂ(ﬁ"rﬁ ﬁﬁ #@3% s 3\: ':F' T4 *ﬂ T2 ﬂ‘fﬂiﬁ CK ﬁj\
CK 71.00£8.72b  12.64+1.27 a 0.90+0.19 b 10.27+1.02 b RS 0.53 A1 043 H 45 5 TI~T4 A FE Al
Tl 109.00£13.45a 12.44+0.63 a 1.35+0.12 a 12.25+1.54 ab @‘ﬁ*@@%iﬁ CK ﬁ%u%\%% 0.30.0.21.0.12 ;F[] 0.37
T2 112.67+12.58 a  12.22+0.31 a 1.38+0.18 a 13.38+0.96 a N .
50 e, Hoh T4 S0P S CK AH B 22 57 23 T1~T4
T3 105.00+17.52a 12.07+0.51 a 1.25+£0.19 a 11.32+0.78 ab KT {1 T S W A N 1T
AT Al y =2 WS A = 54 N N
T4 10333£16.17a 12214095 a 126:0.17a 11.77+135 ab i€ BRI CK 2 AR 2.74
R3 TREIIEEHE Fn SR FRA S
Table 3 Effects of different treatments on quality of cherry tomato
e wCRAl L T4 wCATVE LR wCAT i E R — wCATEIEER ) w(ZEEER O
Soluble solids Soluble sugar Titrable acid e . . Soluble protein Vitamin C content/
Treatment Sugar acid ratio . .
content/% content/% content/%o content/(mg-g™) (mg-100 g™
CK 7.70£0.17 b 1.24+0.07 b 6.77£0.72 a 1.8440.18 b 4.92+0.11 a 25.25+£3.08 a
Tl 7.73£0.12 b 1.54+0.21 ab 4.03+0.25 b 3.82+0.48 a 4.93+0.06 a 25.21£3.64 a
T2 8.13£0.12 a 1.45+0.08 ab 3.57£0.70 b 4.15+0.73 a 5.05+0.08 a 22.60£1.21 a
T3 7.87£0.12 b 1.36+0.21 ab 3.60+0.46 b 3.76+0.22 a 4.944+0.07 a 25.03+1.39a
T4 8.23+0.06 a 1.61+0.27 a 3.87£0.45b 4.18+0.71 a 4.98+0.10 a 22.69+1.44 a

3.20.3.17 1 2.90 43 £ T1~T4 AbEEIS REWS 0 3%
P 15 7 0 PRI R IR L 5 % A T ) T 9 2R A gk 2k &R
C &85 CK Ml ZRHA R, K T2 & p)n]
I A A B AR, SR A RE ST o Ak 3
$AER CHEHKT CK.
24 AEEBHIEREERECERAOTK

TG bk B R AR 1 M MR AR R IR ALK VAR
FaE PR e . FRIH R LR B & H B
AR IR RG I R & LR & F: A HE DL 0.1~
0.8 g-ecm® A H , S AL FEJEHIFE 54%~96% 2 [f], <,

IKECARFRLE 122 & 1:4,pH 4EF51(E 6.5~7.0, HHE &
K (EC H)TE 0.5~1.3 mS-em™ 2 [a] , ik 1 A i )
Pt 2 J5T A 8 i U5 RE o B pHL i = A EC B D 1K
Gb, HABFEARITEE BIEEIN . B3R 4 AT, ks
AT R SRR 3 T 1) A FLB FE AE 80.75%~83.70% 2. 1]
G &AL EA B, 1R 71.24%~74.67% 2 [A],
M R b 7, 38 AL B K I B AR, B JE SR 1)
23.19%~26.69% [ A 2.95%~3.27% , 15 /K £L 5 FE #%¢
HRET AT A BTN, PR R S T O/ FLBR L Gl
FL B 2 /RF 7K L BR R D B B A, AX D Ak 85 1

R4 TAELBRIEREERMEBUMERK

Table 4 Physicochemical properties of the substrate before and after cultivation under different treatments

- G RE 7Y = = * =

0 mamr e GURE DL e ol Py

Stage Treat- Total' Ventll‘atlon water density/ pH (uS-cm™)  matter content/ content/  content content  air-water
ment _porosity/%  porosity/% porosity/%  (g-cm®) (g-kg" (g-kg" (g-kgh (g-kg" ratio
ks CK  79.88 22.26 57.62 0.17 7.14 329.20 195.66 7.78 2.03 9.01 0.39
i} Tl 80.75 23.99 56.76 0.16 7.07 371.20  385.92 6.68 1.95 18.70 0.42
CB;?; T2 8370 26.69 57.01 015 696 40740 44267 834 179 2314 047
tion T3 81.65 23.19 58.46 0.14 7.63 396.20  386.41 8.44 1.86 21.09 0.40
T4 82.32 25.26 57.06 0.11 7.50 246.10  356.06 7.58 1.22 22.81 0.44
e CK  66.62 2.88 63.73 0.17 7.60 2209.02  212.00 13.60 8.80 15.20 0.05
J& Tl 71.89 3.00 69.07 0.16 8.10 2032.04 454.00 8.50 4.90 22.20 0.04
?ut;t;:/a- T2 73.72 3.07 70.65 0.16 790 1963.10 526.00 9.40 4.70 18.10 0.04
tion T3 74.67 3.27 71.41 0.17 8.50 1778.00  553.00 9.80 4.10 23.10 0.05
T4 71.24 2.95 68.29 0.15 8.20 1552.03  502.00 7.30 3.30 19.40 0.04
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9.28%~11.70% , #5156 &5 o 5 2 R AR AR A7 78 0 5t
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Xif e B HT A [ 3 5 EE Ak M R 0 B A R B
T1~T4 4b B ) 8 o S FLBR B ATA0K EE 33K T CK
Forp T2 b3 s, 430N 83.70%F0 0.47, [FRT , 5
FRAEAT I AR B T2 F1 T4 KB FLFR A K
Bl 35 R T B S FH R SR R SR A I T1 A T3 b B
T1~T4 AFEFIE LA M BRI 25T CK, H
o T2 A FR IR R, 2 N 442.67.23.14 ¢-kg'. T1 Al
T4 Kb PR 4 50 & e CKOBRAK, T2 AT T3 AbFE 4
CK f Fr#2 & ; TI~T4 A H ) & 5 &1 1.22~
1.95 g-kg' 2 [A], & T CK(2.03 g- kg . #HHri)a
FEJFS LR B S AR E W TR, T1~T4 kb3
T CKG A ALBR I 2 3% /e A, 38 <1 B
Z PR CK 1) pH S AIAH L -5 T 6.44%, 2%
PRI F T E T 9.33%~14.56% , T3 AL F () $2 T} I J&
R, T B R B PRk xof 2 AL (R EVE S 4% 4db
1) EC A KiE$t mr , CK $2F+H29 6 fiF, & Wit
B JE 5 A B ER o R A AL A B AR S A
P, CK 5 IGaTMH I & T 8.35%, T1~T4 4b#
(1) FH i (18.82%~43.11%) B & /& F CK, T3 A # 7R
S JE A B i (553.00 g kg, 1B K B KL RE
ARG A VLT AE % s # /5 CK AR & 4
B BRI N B R 3 A 74.81%+ 333.50% «
68.70% , H:rh, T1~T4 b3 (1) 4405 B 5 355 1 A
b AR FFE B i KF, CK 1 9.01 g- kg $27F
% 15.20 g-kg' AT T1~T4 Ab#E.
2.5 AEIBEHE T EMRENEETEN

ARV AL ER R, PR 0 1 A K L 2 R 4R
PRI H AN [ e )97 5 SR, R R AR KA O B
JRSK 3 0 T I 3 R 5 7 AR bR VA AL AR
72 RS ) E AR bR, B R T PR A R R
KO HIFEAR s Be Ak, PEBR T 0 1E i K 3, 08
W T S T HE AR BB RS R 2 LR %
WA TR, UL W e bR th B EH B, (R, 28
=R SR R EOE A A B AR K AR bR T 2 R AR AN
ARG bR S A B AT R A VR R S W LLE
H, CK LA A%, T2 A FR 4550 e i o

3 Wi E4iR

o e R 22 B 9% L S R AS (] 32 Jo A B8 R 2
AR ARG L. ARG, Bk T2 AP PR
T CK Ab, 2SR 3 3k o b 2 FA R i A2 AH A
CK ¥4 $& i, R W ulI6 B HYC LE R 10 S Rk 1%

RS TRAIETEEE KIS Eiatr R mERiE
RHR B R B
Table 5 Subordinate function analysis of growth, yield,
and quality indexes for cherry tomato under different

treatments
ffjjx CK TI T2 T3 T4
e 041 1.00 0.00 043 043
Plant height
M 0.00 0.68 1.00 0.57 0.11
Stem diameter
SPAD fif 0.00 0.06 0.60 040 1.00
SPAD value
AN 0.00 0.64 1.00 034 048
Community yield
L8/ Sy 0.01 095 101 090 0.75
Single plant yield
FBRAL BT 0.00 091 1.00 0.82 0.78
Number of fruits per plant
R 0.88 0.48 003 1.01 0.01
Single fruit mass
AIVATEIE R 0.00 0.06 0.81 031 1.00
Soluble solids content
ATV TR 0.01 08 055 031 099
Soluble sugar content
AL E R R 0.00 0.86 1.00 0.99 091
Titrable acid content
PHIR LG 0.00 0.84 098 0.82 1.00
Sugar acid ratio
VAR A 0.03 0.08 097 0.18 046
Soluble protein content
HERCHE 1.00 099 0.00 092 0.03
Vitamin C content
PR R U 0.17 0.64 0.69 0.62 0.6l
Mean membership function value
7 5 2 1 3 4
Rank

BE AT A T3 A AR ARG, X RT RE - R 2 5 1
BACTEIRA %o WHAURYT, R B 3 Jo FLIR E
K Bew i , A A TR YR & A itk i fie it AR 9 A=
K, ARG T1~T4 Ab 3 i) s LB BE AT K B
BRF CK, BB AN E < A AT iR R A<
PR, 0 32 2 b R AR AR 2R A R S R 0 Wi AR ik
S5 R, % FE SRR B 5 S5 R4 5 A I (R
B & B AR TR EDEERCR LY AR 2 il
WAEAHF AL A T HEAT R R N M S 5
RISCHE D 7 BT SR T A WL IEH LIS B P AR v+
AR RS R UK 5 R
BB A IR R RE ", RIHENE
B A A LB, AN 2 BT b T AR A AL
B, SIEHUKE L AR w2 B R ERE T -
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e 3 FhIERLA B B AL MR A 26, T ik AR
S BB R L ARG (122 1~22 DU, T K FS FF
B S8 L 3 i (450 D™ TR A TE i & HE (2058 300 1D
BEIE T AT U SR, A R T EORH 7R 43 B AR N
MRBRFE S R, 30k b ek 1wy 56 B HAb MR
AT, RS R SR R AL & S B T
P 2, 1R B 2Rl I Meta 40 7, DLIE A HL
RN R AR B AT BN SRR, Y
AN B 8> 10%0 , 2 A8 = v 235, A LR
FEAEL 30% )5 2 7N o AR A R SRR
LR MU S AT 35.61%~44.27% 2 18] ,
IR B NLUR &8N 19.57%, T1~T4 AF P &
YT CKL{H T1~T4 ¥ 2 B ZE R AEE, 5%
MTas R—0, U R AR 3 1 R38R A, 7
TS A S 5RO H A, e R KU
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