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Effect of Mixed Application of Three Fertilizer Synergists on
Growth and Quality of Cherry Tomato

REN Maofei, WANG Jiging,LI Yu,ZHOU Yan, YANG Li
(College of Horticulture, Henan Agricultural University,Zhengzhou, Henan 450002)

Abstract: Cherry tomato ‘Jinlinglong” was used as test material,the effect of mixed application of sodium nitrophenolate,
DA-6,and NNA combined with integrative water and fertilizer on the growth and fruit quality of cherry tomato were
studied under glass-greenhouse. The results showed that three kinds of fertilizer synergistic mixtures using a combination
of water and fertilizer,could promote cherry tomato plant height,especially in the early growth stage,which 8 mg + L™*
compound sodium nitrophenolate+4 mg » L' alpha-naphthyl acetate treatment on line high the most significant role in
promoting,5 mg * L' DA-6 +8 mg ¢ L' compound sodium nitrophenolate treatments. Three kinds of fertilizer

synergistic mixture on base stem diameter of cherry tomato only 8 mg ¢ L™*

compound sodium nitrophenolate +
4 mg *+ L' alpha-naphthyl acetate obvious role in promoting,on cherry tomato fruit number, fruit rate, fruit weight
difference was small,did not affect to yield. Each treatment of cherry tomato vitamin C content increased significantly,
among them 5 mg « L' DA-6 +4 mg ¢ L™ alpha- naphthyl acetate, 5 mg »+ L™ DA-6 +8 mg+* L™! sodium
nitrophenolate,8 mg « L™ sodium nitrophenolate-+4 mg * L ™! alpha-naphthyl acetate comparing with the control group
were increased by 35%,119%5,139%.

Keywords : fertilizer synergist;cherry tomato; quality;yield

195

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn

- BRI -

F @ ¥ 2016019):195~198

1 B N SME ST 5T 1 ZE A _E , SCEEXT P B AR 6 R
] P9 &1 A S Y 2 R 58 BUIR A 7183 , I B AN B A
H RTPE AR BE R 5T FP AR 7E 1) 1) R B L & FR a3, LAY Oy
PE 7l i & R SR fit— e PR TR A BOR 3CHE
| EERBRMBAHR

EEPEFRBCMBIR LTI 40 FHE R, 581
T AT LR AL A B S, B, AR SRR
PERHEA TR B v Uk, 40 ROCRE AR AAAR 5 AR %%, R 8
1t EHEAE AR VKoK BE G T v e B ATV A0 4R, 8
R RR LY S B EER TR AR E
%, PEATUKOK BRI BATY . PR i A TR 4 4%
HOBETFARAAAE Tt 2 06 B BRI i — B ik » X A4~
RRTEE 236 13530 71, P8/ HIKE 1 000 MR 45
78 LLECFERT E 1, B B4R 1, BRI LA, ZE B S B L
ERCRENMR BT RERTEVBALLTE, btk
T — e &, AT HLBCR W L BR 2 . B ke,
XEEREW/D 35 30 47 4050, AR S A PRI AR 17. 2 3
6}[12] R

R EPE T B RIVIAN TR ICH 3, 1 A A8 e B
JFE 4T BRSO B PR e, R 43 V8 i A9 SR WS B[]
HRAE T 547 1% 1 28, bR AL 1Ry K R 8 1 75 7T LA 244 4
ARSI SR — F 7 55 B 505 T SRR AT (B 1k K & H )
PO X F R RARTG T, O B B, S20, BT E
1 kg ZEH AR AT ], SR = A THIISF+
T, R TR, 408 A3 it , — i R4, £
SRAAE BT . X F/ARTE R, SRICRIAL B L 5
TR R R RUAF AR A [, (ELR /MR P o — R 2 0 A AR 4
SRR SR

TR — A X% KR KOKIR & T fEZS Big
FH. REVEHF—BCR AR R KBS, 558 5 8
RS HT ST . Y EROA S AT T FL A
BEETE 0~2 CM, [Em@\E WA miIRE R 5~7 C,
BEERVE AR BE Ry 0. 206 2647, i bb T 38 YK T
BEER VKT X SR VR AR S5 SRR VK TR TS ¥
JECYS AT LA PG a2 W A, R AR B B (B R
BEER VKTV ¥ B P AR SRR I . 5 EAME
Eb , T R SR 8% R R A Ak R ¥4 S A S A v R R R
BEZ, A, KERA G R G B4 3 a5 7
RRRIA IR — IR 8 R A T8 A i
£, T AR &R T HEGRE. S E L ZERMN
ERBE =5 B0
2 EEHRBEMERLHSR

RESH EEAF TRAT SR GTE S
F1. RERSHRE N O 5% U TERERF, DS
HNE T ks, BRTIREREQE T EEE

196

FrRAE AR ERIZE P 2R IAE , B N R B = G —1r
WEBOMIR BT . T AL R AT L ARAE AR R
AR5 VR PEIC IR T, T 2 A LA 3R 0 At B 1) 4R AR
W IR SRS PO AR KNS AR TR, kS R
RV BRI SR AE 1 kg DL b, 1 K 1 4%, 8 A TORR R fef
ANNCE L, A& 50 cm X 20 cm), /MR VPE - — 3 A
0. 08 mm JE LI ZHR4EA A% 100 mmX 75 mm),
B4R 10~15 kg, BN MERERIE 0 CLEL,
AR BE TR 98 %6 ~100%% , AT JEj8E 2 4 HEote)

PO EL2RE 7T LA 43 Sy v R P 6028 A [R] 6 46 T 1
HMIRE TR — R FH VS PR Y8 P+ PR B 4R I3, LUK
T BROR G y 3E, An R B BRSP4 )
PREEFIRERORGE . TSR G A BAE RS T AR A B 5
JRZ B FBRBK 5 BB RA, B OB R &) 76 T 7E
4~T CF B M35 SR e AT s 0 0 i SR B Y T
LS SER S FBHE, DR %R A EE,
3 TR 2075 T R R 2% B 3R s T 2 o 4 ) 7 O
PR EAE R 15 i B E B RR + F IS A A T %
PR R T 2, [F] A P 0 AR 8 A X B 3 3R AL F AR IRk
B 9 d R B BE AR AT IR B 76,990, AR R
A R EUK AL P8 5 T A5 , B A 2803 v 4 1) P 1Y)
4., GOMEZ % F1 ZHANG %1 4351 % 4 4] 7
Fr i SR Rt 0 B AR K AL BREE R HEAT T 8 IR A B
%% ,GOMEZ VB 5y R B 4] P8 - 7E 6 kPa O, +7 kPa
CO, 52 18] B8 TN 1 f3 2 4% (oriented polypropylene bags,
OPP)H M EIRE, &3t 4 CHE 15 d J5, & i &
U s ZHANG 252 % 11 5 4807k A T 6 70 77 7 B 8. 90 o
T £ & 1k B (polyphenoloxidase , PPO) 75 {4 F1 o 1] 35
%,0. 18 mg « L7 [ B4R /K Ak 28 &5 47) 79 7 R £ 30 SR B
W YRR ERE R 1. 69 Log cfu - g 'LIF, 1))
PO R 38 AR X B WS TR AR A — €S %
B,

BT, 113 E v LU i X , & B bR
AR B R AR ANTH B 0T K. ik, EERE N
B X R BT T R R RS 2, REEIR
EURAE 2 CGR T , VG FE AR 5T B il i LHPE+
BRI, AT B S 10 o] P T B AL AR K 2R 48, kR 37 d
JEBR AR R DS . S SCHRAEDY SR R 1B AL vk A
CR PR IR 235 57 He I e 38 52 AR B 1 i B , AF 2 T IR
T 4~6 C) FE (85% ~ 96 %6) B 35 X 71 ) 45 8¢ 35
R GERRYT, TR N VKA e P A L 3 vk A A B 4
)Y B s 1 1 B G5B VKA B BEE 4026 ~T70%0) , PRI LR
BEAS PR IFVE FroK 2 UK A B RH IR A58 BE L ih s R A AR
# C HEMPFES, W8S B35 BT 1 SN UL ARUBE 5
RIZZO U9 FE X RE 90%, (4+1) CIRETF, &R T
BIF 2 Bl 35 (polyolefin anti-fog, AF) F1 58 75 4 ik FL &

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn

wF @ ¥ 2016019):195~198

- BRI -

(polypropylene micro perforated, MP) 3,2 1) It 5 %% 5
ZIL AF F1 MP A5 (i Pa R 28 Ak aE A 2 31 d. {2
52 AF B Ve e BB R (SR AR AN K, 31 d
SRR EE NS . BR TR R A AR, B Y A
IR T HE Ik, tan N [R) AR AL 3 78 7 44 B
R RIVEFTRG VI, SR B4 2%, 4 "CAIRIR T 77K
WIFT3k 25 d7; 4D A A LED iR 504 Ot
34 10 pmol » m™? « sV, AFFTAHIHBEE 90%,4 C¥
IS8 PG i S S0, R B OE AL 3R I TR R R S5
FUAFRF R A AR C &, BRI AT TR
KR4y HEM G ) 1. 56,1, 50 £, 4E4: K C R R4
HRMIETE Y 1. 67.1. 86 £  FEL M P AR EE 5 T
FERASIMAK PG AR E R, R AR IR AL A B FIE % H
MR R AR,

BEE ORISR 2 1 & R, DL B P SR 5 b
IR FEEER B R 460 T 4 SR F R A ke B R, AR AR IR
THT REHE B I3y =X, 07 6 1 PR SR B B EE TR LA
BEFNI T s A LI 5 1
3 FARHIEEHAR

TEIBHHR 5R 4 7T , Vi T BV s Ji B R AL
BB AR i — R 2 BV TS K B Ve TS L K
BV R R B AR e 2 KIS

B AR PG 2 B4 9 E i X TRT BRI, R B
PO EE A 2 B A R R 5IREY R, 808 %
JE RREIR B FE 45 5 B TUVE , T 46 V8 ) 72 32 fa o 72 o
AT IR . BV 3 b 38 T =2 H 9 P O 203k B
F SRR S B AT (B2, S8 B - 8 B 22 R
[FVRE LA TG U » 33 2 P e VAT A A R 2 SR A
Z— RISt B ) 357 3 A B TG HE H 88 hn TV A AR
AT B EWFNE. AT KR, 3 51
FE» A BEVR TS B B AR TF 46 101 19 BB IR AR /L& A vEfL
07 01 R RN 2 % 32 i AR B R TG , e R SL B T “T IR
IRk %5 . B2 5 7E 2 I & 2 i b o5 B R K LL A
(BSX%ZEH) » F 20 42 70 FERFFIRRRM LT R ER S
BRBEV B LB, e T B s M AN BB HEAT 1]
FN17 AR 55 B 10) R, 42 15 T 8K I Y2 e 3 A AR 7 o Y
7,

PR 5 B R RIS IR IR (HR 3R E R S fa 3
T, REVEEBOE IR A BRI KR A0 A B
RRORRZE LR EMR AN 2K, 2 E
FRERBTRZE G 2 1 000 7 t, AP RELRIE A
B EisWMRYRY 5%, kBB IELE R
JRET B B AR TS P A S SR AR AR
SHEFFRGERA TR E, YRR, &6
SEBR, BRI E SO B Y & BT A R IR R B E IR I
BRSORET , — W RS R FR N 4~5 41

FKUKIREPAT . AR 45 s i 4 R e i 4 , ot
I 2% P S Y 32t RT DA SR N oK B 4 7 125 » BV 7 i
A KB AN RS N R T3 b, B —2
B 2 EPAN 1 E vk, —F K2 40 kg MITE TR UK
B 10 kg,
4 BELEHEANX

HERYMAZTHRE—1THT. DEERH
HRBEREERE SR HRENEEREEALRY
FSMA A EH BURE A 7 AR BB A A7 1
i Ek o S T 3 At R v R AR B RS A B R D
TR%E, RIWE XA R EIARIL R K Y % 81
AT WA o 1R B B A R R E R A R
73 B RE AR AR, S, & FAT L Hh ik
K FRAYE BIRS FE 11X H

RERENHE REAE X LR R —, — AR
BN E R E PSR 4T , KB T 55— 8
BAARASRNRE e s i AR FARE™ M. H
THEERELSERNE R, HRITRZ @A HER FE
SE T i » BIT LA S T A SR T e S 2 66 0 Y 1Rt D 8K
FETERA/NERGE . T E VG A4S Bl 5 £ 5800
M AT RSB R R XN R RN 1R
BRI IR S R A E R R AR KB R
SR B o 48 ) H B IR 7 s R WUR R R B
ELV 50 B B A AR AR R 0~2 CIRIR A4 . FRE
PO R 4E R SE = I R R fa . IR A E REAY
fa 4, FEMA T VA 6 B B ERA M A B A, 3 AR
S 1Y LA FI RS S R AE AR
5 FAAHYMRNNESRKRE

ERERNREL YR E L LR AT
b B RN BAR AL , 4545 P8 75 P9 A SR 03 8 Ok R
FEHIAE 200 AN, T E B SRR EE Y WK RIS, I R =
ik 30% . MWEEANYITSRERE, REE TR 34
By B . — R R AR PR B, B A B SER SE A B dE
KA BB A, N THRAERLAL 18 38 s — s By
B, EZ IS 6402 B 78 AL B HE IS LB 1 RN O A
& T EAN B R Y ik & & B EERAR, HE L
Fr BT SRR EA R ARKEE; =24 &
FTEW B, T2 R AR W LB T ARt R N L
SER ¥ L% AT AR A m IR & S B AR
MG EIBAREME R, RE BRI R EERE—2
HRS BEEEANR, NABEAR. HFRET
Fratt & Tt B CBER R AN 4 L, T A B
K 3 B fs BAR AR B R D, WA T B B
PR 5 R AR AN P, TOLVA L 0 0 256 NG RO
EERTWEEM SR HE,

197

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn

- BRI -

F @ ¥ 2016019):195~198

SR HE P B R R i — 2 T B AT AR
T, R R E TP EER TS EES , RET
Fer i angey i@ ok & R Ve S, B H E B ALTEAL
b EbRLE B, R — BRI, B, KOBRME
JRTC /> TV AR AL A 7 s LUK, 58 5 v B 1R R
WEEPH G B 2T TR B s AT, I
PRAEFEVE Ve 6 Y U A AR AL, RIS In R B A #E
X PA R BE A AT B BE A B R 18 = R BB KR,
0 DR R AR FNBA ) T AR 4 L 5 A8 K AR
A _F ARV S YO L R A i I 3 Y () R
Xof 56 PG 7 o J5 P P ZE DL B O B 5T DD B T R L3 1R
T8 R B AR S B 5T 5 L K G P T E s i AR
FR R AR

S0k

(1] Phkpk,2RE, SR, 45, From vk 5 % [T, B E & %58
#2,2006,22(2) :316-319.
[2] TS, BRBKIL, AR A iR, 55, BT 80 & PR 3 5 LR Sl vt 8 75 i 4 A
WLT]. R VeI, 2012,33(8) 1 1487-1493.
[3] EVERARD J D,CUCCI R,KANN S C,et al. Gas exchange and carbon
partitioning in the leaves of celery at various levels of root zone salinity[J].
Plant Physiology,1994,106 : 281-292.
(4] BARK, LW, XA, hEEY R RIM]. JU R R¥EE
i Rk, 2009:40-41.
[5] e PRyl & 5254 ,2006,8(12B) . 71.
[6] RUPEREZ P,TOLEDANO G. Celery by-products as a source of mannitol
[J7]. European Food Research and Technology ,2003,216(3) :224-226.
[7] KOLAROVIC J,POPOVIC M, ZLINSKA J,et al. Antioxidant activities
of celery and parsley juices in rats treated with doxorubicin[J]. Molecules,
2010,15(9) :6193-6204.
[8] KAEM. BRI BAREEEARLMI. U5 . o EER Tl it , 2000.
[9] FRERUL,ZEh4e, VLA, 5. PR MM R 5 it 5T (U], & k2,
2002,23(6) :143-145.
[10] BRELE, ERE, B¥WE. HrEAZEAEASEHEARIT]. B8
Ay A3 ,2003,31(4) : 651-652.
[11] BELL J W,BELL T J. Method of cleaning and precooling vegetables for
shipment. U. S, Patent 1,708,253 P]. 1992-04-09.
[12] HENRY F E. Packing celery in a central packinghouse[ C]. Florida

State Horticultural Society,1968:132-139.

[13] LYUSP,LYU E L,LU H Z,et al. Current researches on precooling
technology and equipment for fruits and vegetables in China[ C/OL]. 2015
ASABE Annual International Meeting 152182858, http://doi: 10. 13031/
aim, 20152182858.

(14] =L P0G Fraefrermrse[)]. fReE5 1 T,2001(2)  11-12.

[15] Ak TAR, B 3C, W M. FRE B AK SR B & J& R s T 52 LT . 48
GO 2 B3R ,2008,14(2) :24-32,92.

(161 B /ANKL, 5K Y. 55 3 T 38 A 6 52 AR [ML). Jb ot b 22 3 R AL
1992.

[17] LOAIZA-VELARDE ] G,MANGRICH M E,CAMPOS-VARGAS R,
et al. Heat shock reduces browning of fresh-cut celery petioles [J]. Postharvest
Biology and Technology ,2003,27(3) :305-311.

[18] ZHANL J,HU J Q,LIM L T,et al. Light exposure inhibiting tissue
browning and improving antioxidant capacity of fresh-cut celery (Apium
graveolens var. dulce)[J]. Food Chemistry,2013,141(3) :2473-2478.

C197 1/t , 56 05 AN (7] DR 6 50 6 3 b ek e 6 470 1 e O S SO SR B 5
[0, K IT#E3E , 2009(12) :23-26.

[20] W&FER,JB B, BT AM, 45, REUKAL IR AR f e O R B 3 (0], 2
Bl K224 ,2004,31(3) :348-352.

[21] GOMEZ P A, ART S F. Improved keeping quality of minimally fresh
processed celery sticks by modified atmosphere packaging [J]. LWT-Food
Science and Technology ,2005,38(4) :323-329.

[22] ZHANG L K,LU Z X,YU Z F,et al. Preservation of fresh-cut celery
by treatment of ozonated water [J]. Food Control,2005,16(3) :279-283.
(23] 2e3C3%, BAIBEE , TKIR, 55 TN BE vk A X 55 SR G 7 ) DR &SR [T,
Al T #2247 ,2009,25(4) : 265-269.

[24] RIZZO V,MURATORE G. Effects of packaging on shelf life of fresh
celery [J]. Journal of Food Engineering,2009,90(1) :124-128.

[25] WE# R, B R4, JAH. N [F) b R R SR J5 AR b BEX 7 S8 JEE DR S 55 SR
B LT, & Tolk B4, 2015, 36 (14) : 354-358.

[26] 8, X6k, K4, 45, LED £ 15 % B 59 0 3R J5 V8 - DR 8 508 1 3%
(1], e 540 T, 2016,16(1) : 31-34.

[27] E38, BER M, 5% BIIREYR RN EEMRE S 28T ¥
WA S RN ,2007(2) :89-91.

(28] EAK. T E9IIE PReEE. TR BEIEARIND. 2009-08-25(005).

(297 R, B 2 0. SRBEVSHEVI L & J IR 58 B 3 SRAFSE LT ). b 289
ZEBE2EHE,2012,9(9) :64-66.

Research Status on Cold Chain Technology of Celery

JIA Li’e' ,LIU Sheng' ,DUAN Xiaoming' , WANG Libin? ,ZHANG Xiaofang"* ,SUN Lijun'"®
(1. Vegetable Research Center,Beijing Academy of Agriculture and Forestry Sciences/National Engineering Research Center for Vegetables,
Beijing 10009732, College of Food Science and Engineering, Yangzhou University, Yangzhou, Jiangsu 225127; 3. College of Food Science and

Technology ,Shanghai Ocean University, Shanghai 201306)

Abstract: The research status of all aspects in celery pre-cooling, storage and preservation, transportation and sale both

domestic and abroad were summarized and analyzed in this paper, moreover, the existing research problems and its

development trend in the cold chain of celery were also elaborated, which would provide a theoretical reference for the

storage and transportation of fresh celery.

Keywords : celery;cold chain logistics;research status
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