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Effects of different fertilizer combinations on growth and quality of
substrate cultivation taste—like tomato/suN Jian, WANG Jiamin, WANG Wenru, WU
Fengzhi, PAN Kai(School of Horticulture and Landscape Agriculture, Northeast Agricultural

University, Harbin 150030, China)

Abstract: In order to scientifically optimize the formula of substrate fertilizer and improve the yield
and quality of tomato substrate cultivation conditions, this experiment applied three different functional
fertilizers on the basis of reducing the application of compound fertilizer. The treatment without reducing
the application of compound fertilizer was used as a control, and a total of four treatments were set up,
no reduction of compound fertilizer (CK), reduced application of compound fertilizer+combined application
of slow-release fertilizer (T1), reduced application of compound fertilizer + combined application of
protein & enzyme fertilizer (T2), reduce the application of compound fertilizer and combine with the
application of highly active microbial fertilizer (T3). The effects of various treatments on the growth,
yield, and quality of taste-like tomato ('High Sugar 100') were studied by using bag culture. The results
showed that compared with the control group, T3 treatment significantly increased the accumulation of
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dry matter in the shoot and root parts of plants, increased single plant yield by more than 50%,
significantly increased the sugar acid ratio and vitamin C content of fruits, and significantly reduced the
nitrate content in the fruits. This treatment also significantly increased the content of alkaline hydrolyzed
nitrogen and available phosphorus in the substrate. There was no significant difference between T1
treatment and the control, while T2 treatment had the worst effect. In summary, under the bagged
cultivation conditions of 8 L substrate per tomato plant, the T3 treatment with a substrate fertilization scheme
of "8 g of compound fertilizer+2 g of highly active microbial fertilizer" could significantly improve the yield
and quality of spring season taste-like tomato, and the quality improvement effect was significant.

Key words: substrate cultivation; fertilizer combination; taste-like tomato; quality
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Table 1 Test fertilizer

NN i %ix NEdHR Bk B 7 R
Fertilizer varieties Nutrient composition Fertilizer name and manufacturer
WA e u N 2 N =
C , .. NPK L 12:18:15 BUMFEEANE, B ATE#HR L T2 S IEAT R
onventional compound fertilizer
é')}ﬁﬂﬂ | o. el By > Y7AN \ S|
. S NPKPZHL 18:8:18 LLPUTTERRIE, R 2B T e B A B2 )
ow—release fertilizer
AP ARG EEE10.012 ¢, FHLF=45%), e . JE—— o -
Microbial fertilizer U (R FR53)=5% RICHEIEIE, WRER TIPSR RAF
E LI HLEE 11409 A BT, S0% AT LAY P e
Protein & enzyme fertilizer 10% 55 A KRR 8%, %ﬂ’fﬁ}/‘?';l%[o.Z’fZ'g’I TR AL, EIEHMA R
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K. 9. B 80. 30, 15 cm, FH4E%E 16 LI
Jio FAARIEE, PR T e Y, B
B0 IEAS, A 2 RN, JLEHE 208K,
Wﬁ#ﬁﬁﬁ FRFEXATHE J9 0.3 mx0.6 m, Mk
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fe2E
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Table 2 Fertilizer application formula of different treatments

AFENEAEE & (g-#% ™) Fertilizer application rates

pisiETass
Processing number

WA ST

Conventional compound fertilizer

Slow—-release fertilizer

X HE CK 15
Tl 8
T2 8
T3 8

G H A TEIBAL
Protein & enzyme fertilizer Microbial fertilizer
0 0 0
5 0 0
0 5 0
0 0 2

e T1. T2 RT3 Ab B it 2 A A 46.67%

Note: T1, T2 and T3 treatments all reduced the application of compound fertilizer by 46.67%.

£3 FELEZBENERLEMER
Table 3 Chemical properties of substrate before cultivation under different treatments
YOI A EC{H(mS-cm™) A (mg - kg™) L (mg - keg™) H 3 (mg-kg™)
Processing number pH Electrical conductance  Alkali-hydrolyzed nitrogen Available phosphorus Available potassium

Xt R CK 7.49 2.07 381.96 236.73 327.78

T1 7.49 1.83 361.40 198.47 276.81

T2 7.38 1.90 341.98 202.67 301.79

T3 7.35 1.85 346.75 213.63 305.76
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1.3.2.2 FHAEBIERINE
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WSE, ZRRET RS Il e,
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Fig. 1 Effects of different fertilizer combinations on substrate cultivation taste-like tomato height and stem diameter
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Fig. 2 Effects of different fertilizer combinations on the dry and fresh weight of substrate cultivation taste-like tomato
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Fig. 3 Effects of different fertilizer combinations on the substrate cultivation taste—like tomato root shoot ratio
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F4 TEEMEENEREOBREEMLSHFENHEESENF N
Table 4 Effects of different fertilizer combinations on light characteristics and chlorophyl content of

substrate cultivation taste—like tomato

Aot P LR Gs JiLIE] COVKEE Ci FE I A Ty LRSS S
ALI\IE R N -1 2 - -1
Treat s (pmol+m™-s ) (mmol-m2-s™) (pmol «mol ) (mmol-m2-s™") (mg'g )
reatments Photosynthetic rate Stomatal conductance Intercellular CO, concentration Transpiration rate Chlorophyl content
R CK 17.9+0.7b 283.9+6.2h 321.5+20.1¢ 7.28+0.14a 1.24+0.07h
T1 18.4+0.8b 382.8+6.6a 348.2+13.2ab 7.61+0.27a 1.32+0.05b
T2 19.1+0.6ab 264.2+5.9¢ 372.6+16.1a 7.11+0.22a 1.39+0.07ab
T3 20.5+0.7a 379.4+9.6a 337.5+9.9ab 7.55+0.24a 1.55+0.08a

e AFFEEFRREEMEZER(P<0.05), T,

Note: Different letters indicate significant difference at 0.05 level. The same as below.

®5 AREREHEXE S O REEN =200

Table 5 Effects of different fertilizer combinations on substrate cultivation taste—like tomato plant yield

o AT T (g 1) bR (g )
Treatments Number of fruit per plant Single fruit weight Yield per plant
AR CK 7.3+0.57ab 113.0+2.31b 828.4+57.39b¢
T1 8.3+0.57ab 117.1£3.52b 975.5+58.62b
T2 6.7+0.57¢ 113.0£2.31b 754.0+73.44¢
T3 9.0+1.00a 143.4+5.75a 1287.1+92.68a
F 6 ARAEMIEHEXTE S O KB E R L MR 20
Table 6 Effects of different fertilizer combinations on the fruit quality of substrate cultivation taste—like tomato
pheL] AT (%) LR (%) MR L 4% Clmg-g™) TSR (mg-kg™)
Treatments Soluble sugar content Organic acid content Sugar acid ratio Vitamin C content Nitrate content
X} AR CK 5.20+0.043b 0.367+0.004a 13.8+0.26¢ 6.48+0.12h 411.3£9.50a
T1 5.92+0.066a 0.363+0.005a 16.3+0.21b 6.45+0.05b 392.0+5.57b
T2 4.5920.139¢ 0.348+0.004b 13.520.11¢ 6.22+0.04¢ 354.7£5.13¢
T3 6.14£0.112a 0.328+0.002¢ 18.7+0.49a 6.70+0.02a 323.7£2.52d

2.4 AERERECHERT R F M R AR 0 ARG S ST BC{EL; T3 ARBEAE 90 d hf i 2%

241 TR eHBESERECI, pH##®
SR A NE AL BRAR HE L T1 A B 25 I 4

LICK ZT1 =72 MT3

EC(mS-em™)

FERE A REL(d) Days after planting
= 4
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Fig. 4 Effects of different fertilizer combinations on substrate EC and pH
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Fig. 5 Changes of nutrient contents of substrates with different fertilizer combinations

242 RREHBEELR K> ST T

A [ AR T e S B 7 3 e AR AR L 5
TR A AL BRI T P R AL . AR . A
RPN RS, T3 A HAE E ML 30 F160 d B,
B AL B T CK, 5 %k BRAH HE 0 B4R
14.24%F19.13% 5 T2 ZbBAE 2 4 60 F190 d B},
ff R o AR T AL . T3 Ah R v
R AE S SE, ESNPHEES T, 5
Xof BECKH BG4 148 185 33.33% . 33.4%F175.78% ., T1
Ab PG 2 R AR L BT v AR S 1 T2 b FRAE R
A= HTH A (30 F160 d) 52 35 45 i ik i rp R

A~ EL
B o

3 i
31 ARERASEEEREABRBMERERRE
bR LN )

5 I it e A 4 T A T e B RO R A
i, CEARPRUE SR AR, S50
HAENAMHE, EA MRS E HERCE Y rERE B, %
AN TR B 0 3 o A K e B B 5 B R R VR, ELT3
Ab 3 i A K AR ERICR DL T T2 Ab B, ) J
JEFES, AT IR T3 b BRI i R AR A
WA S, WTRE S E MY R RN G, [H
BF, XA RRT E, T2, T3 R E RS

(C)1994-2024 China Academic Journal Electronic Publishing House. All rights reserved.

B R R G LA R CO R .
X5 R FR R AR ST A R — Y, A W R A
Bt £ e T g AR
32 AREMEENEREORMEMERRT
YA

AHIEFE R T R R TR A R, TR AR R
I, ot hRTHETEAE A o W TR A it FH T 42 15
VEY SRR g SEBCR s R, Ao, S5 A
FRAH LG, T3 A P, fnb 2 52 5 26 1 3 B AL B R
Btk i, Al Re R MR e A A KA #R
Y, SCGESL TR A T BIET MR AR oY
W, FIBRAC AR N AR B B K ARG R, A
WEFEH, T2 A BRI AR S A" &, v RE X Rl
FeH O RIS B AR A, WS
P, S A A EEAC R AR, AT ERE . AL
iR AV HL 2 R T At R S KR I R R, & H
WEIR L AT R SEHA T4 G FUERRUER | iR
LT, BERE R L/, SRS KU A i 2 AR 22
AWFFEH, TR T3 AP AT & R 2 = T CK
T2 40FE, Horp T3 Zh B AT RS S, HL T3
AbPRBER LA 2 2 A B, BRI D e
o TP AR A TR AT A — R R BRI XU
XIS PURIF 52t & B2 ARL5 SR ol 2 0 o 0 43 %
RACNE P CEAR S TRR, SR i

http://www.cnki.net



5518 k)

{45 MIOBHACHE XS S BT LAY i A=

b ST R 41+

L, e AR AT REE IR R e W A
TG S O] o) S T RS E R A ML, BCEEY
ARIEE, e o A A K, oot RS
PN, SRR ER B A MAE R, o Z R RRER 5 i
Bt £ g KU AR e ) 45 A B 47 25 A1
T SA R O ik, ORISR R AT e m] ek 2 7
A H IR ER A R, R SRS S
3.3 A EABRHEDHEXTE B IR 4 B RN

FEFT AR A . AR . A R A T
NETIKF- R AR AR™ . ST R, fRIE
ok 5t il D A AT o AT LT . B AR
B BRRCER SR, RAM . AR T ZEE R
K B AW AL TG 574, SCELP R IE R UG
AN, SRR AR Aff o
T3 Ab B 75 i A K i 03 A v 00 At 7 1
F CK, A % o B 7 & 0 3 82w T HAd 4b
PR, 254 T3 A B T i i E A A5 R v
Al A B, b BT B AE 60 d B i T A Ab
B, U0 5 A T Tt kA 4 R TS O 2 R i ke 5 I
FET I . AT RESE L B T AR B RIS G- B
FAPLER, IITHE = 3 P E B FE 1, 5
IR R TR A R, IR FIK S 2 B e
WA, RO 2 BRI G T1 LB, Bf 2
NBEOR AR 22, PIRE SRR A NE R A
XK, HIR RS VEY RO A AR

4 %

TEA DA SELTE LR AE 7 SR, B
A — € B TEVERUZE YL, AT SE B AL R AL
MIRCR . ABEFERI, BERRA G 8 LI i Ay i
SORIGAIET, FEFAE T 58 0 S5 A 8 g+ MLt
I PERUE TR AL 2 g7 7Y T3 4b BH AT i 25 42 = B A
1R ™ B A BT, AR X I, A PR
I G RE I 46.67% o WFFE S 1 L A A8 15
FHRNEE G E T3 T A AR BEE A SR AR o

[ & % x # ]

[ 1] ARMEOE. 8T ML SR E 558 75 2R PR T (7). BRI
75,2019(4): 31-32.

[2] G, AR RS LR R R % T
A OEER SR BTN R EEER, 2016(12): 26-29.

[3]

[4]

[5]

[6]

[7]

[8]

[91]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(C)1994-2024 China Academic Journal Electronic Publishing House. All rights reserved.

7RG, RIAL, TEIE, 5 AR HUEXESETAC T . B
T AR AR BT RS2 (). P9 RS AR 24, 2023, 36(6): 1260
1270.

RAPE . SR BRI B A L PR R A S RD].
AL RO R, 2020.

SR . AR REAE 7 2UR /N2 7= ik AR R s )], 0
AR, 2023(17): 8-10, 20.

e, ERER, Bk, 55 AR A HUIE RO IS R
FRRAC L PO ™ B SE[]. Br AL R, 2023, 60(5):
1127-1133.

HOCHK . HOGHR E S B4R UK B 4 07 R 5E D). Hik:
PEALARMBIH R, 2023.

RS AL 2SI A SR B B R Iy M BFFE[D]. M R 15
Al k2, 2017.

R, IR, I, 45 RIS IR AR T H Ok 485
B L T RO S R R RCR G SE [T, o S, 2021
(10): 79-84.

P, I, IR, A ASTE KR A I R R R
AH A I rZm . R RRE, 2019, 52(1): 86-97.

BRI, PMERE, WIR A, A5 AT FR TR SRR 0 R 5
ZIegi A TP EESE, 2023(11): 87-97.

P, R . AN B I 3 7 i R RS R )
WA[J]. BR3E, 2021(11): 11-15.

B, TRIEZR, BRAA, 55 . AR R E 1 AL (). AR AR AT
2£3H, 2010, 46(4): 399-402.

HKIALE, BRIE T AR B S B R M. KA MR
Jiz#t, 2008.

AR R A PR A AL SRR R A IRIM]. W RS ARAERl
g R, 2003.

fifg - B H-3EfAb ST, b SOl R, 2008.
X, FALL, 2RI, A 2 RN M IR 2 O SE AR B bR
FOPET . flAE B B il I P 1 S 0 [, VI 05 AR R 2
2023, 51(12): 208-214.

Heihin, SRIENE, SRESE . U MR AR X G A Ak AE
B AL ). AL R, 2012, 44(7): 61-62, 66.
XUHe, W, PN, A R AR P R EE B 1 R SCR
T[] BARAEOL AL, 2020(6): 60-61.

Tl B T 0 R B P 1 B TR B SE (D], 22
ol Az, 2016.

BRET U, JA R . — R BUIRE VL1 A7 K s i AR,
W) B A, 2021(11): 17-19.

SetG, HAE, AR, . IR X g R AR Ak A i iy

Pt

http://www.cnki.net



4D .

P/ A S N S

¥ H55%

(28]

[29]

(€)1994-2024 China Academic Journal Electronic Publishing House. All rights reserved.

W) B A 4ll, 2023, 17(15): 42-46, 52.

P SCHE, TElt, R, 45 . BRETXT A XU S R
MBI TEEREL)]. LA R, 2017, 45(6): 34-36.

LS, FREER, SRPAR, 4. H R A T e P X 7 7 R 5
BTSN YT AE AL K2R AR, 2019, 42(3): 71-75, 87.
THST, AR, 7R, 4 RIS FI 3R it b o
HFEIR[)]. AR 224, 2019, 9(6): 39-45, 50.

XUEX WL 2B W TR AR R A3 AR IE S Bt e TR L B
FrERERE . AL DT, 2022, (2): 47-53.

R

Bhardwaj D, Ansari M W, Sahoo R K, et al. Biofertilizers function
as key player in sustainable agriculture by improving soil fertility,
plant tolerance and crop productivity[J]. Microbial Cell Factories,
2014, 13: 66.

T3 1 WA, FARTE, 55 ANt it o = 4 T 0 e
KA HEAL JT (5[], -4, 2020, 52(4): 743-749.
Kotopoulou S, Zampelas A, Magriplis E. Dietary nitrate and nitrite

and human health: a narrative review by intake source[J]. Nutri-

[30]

[31]

[32]

(31]

[33]

[34]

tion Reviews, 2022, 80(4): 762-773.

SEARTE, AW, ST, S SRR SR A BRI 7K
X 7 T 7 43 W B 7 kS M (] AR b Al R A 4R,
2017, 48(1): 7-14.

ZE e, B, B, 4 AR W b AL A Bl 0 I e
SR A RUK R = RS R[], MEVE S AR5, 2023, 43(5): 49-
51, 58.

MR . AR SR R IR RO R A=A K R & R m[D). K
e FRAL R, 2023.

LiXQ,LuQJ,LiDY, et al. Effects of different microbial fertiliz-
ers on growth and rhizosphere soil properties of corn in newly
reclaimed land[J]. Plants—Basel, 2022, 11(15): 1978.

Sh R, AR, RO, S5 . Bl O 0 R R B A T
PR SRS BRMSE D], AR, 2020, 51(2): 449-454.
ERE, F A, BBk, LSRRI R AR T R
N AR PURE Kl A SREBLEAR, 2023, 45(10): 11-20.

http://www.cnki.net



