Hans Journal of Agricultural Sciences R\/R}Z, 2014, 4, 117-122 Hans X
Published Online December 2014 in Hans. http://www.hanspub.org/journal/hjas
http://dx.doi.org/10.12677/hjas.2014.46018

Effects of NPK Matches on the High Yield of
Processing Tomato under Plastic Mulched
Drip Irrigation

Jin Wang, Huizhi Zhu, Mingfeng Yang

Wulanwusu Agrometeorological Experiment Station, Shihezi
Email: 18999730988@qqg.com

Received: Nov. 3™, 2014; revised: Nov. 18", 2014; accepted: Nov. 28", 2014

Copyright © 2014 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

Abstract

In this paper, the effects of NPK matches on the yield of processing tomato were studied under
Plastic Mulched Drip Irrigation. The result indicated that 1) The matches of T3 (N 300 kg-hm-2
P,0s5 210 kg-hm-2 K;0 150 kg-hm-2), T5 (N 300 kg-hm-2 P,05 105 kg-hm-2 K0 75 kg-hm-2) were
able to increase yield greatly, which reached 111,360 kg-hm-2, 111,450 kg-hm-2respectively. But
from the aspect of economic benefit, T5 (N 0 kg-hm-2 P,05 0 kg-hm-2 K,0 0 kg-hm-2) in contrast to
CK has the best economic benefit with pure income of 2487 yuan ha-1; 2) The correlation between
K and lycopene is quietly close. The highest Lycopene content of T4 (N 450 kg-hm-2 P,0s 310
kg-hm-2 K,0 225 kg-hm-2) is 126.8 mg-kg-1. The minimum of CK is 89.7 mg-kg-1.Influence of N, K
on titrable acidity concentration is more obvious than phosphatic fertilizer. The total content of
soluble sugar has high correlation with N. The correlation coefficient is 0.986. The highest sugar
content of T4 is 23.3 mg-kg-1. The minimum of CK is 18.6mg-kg-1.
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BRI, AT A IER A R BRI T A AR R IR 5T . Z5 52K HH: 1) T3(N 300

kg'-hm-2P;05 210 kg-hm-2 K,0 150 kgrhm-2). T5(N 300 kg-hm-2 P,05105 kg-hm-2 K;0 75 kg-hm-2).

HIRERHIE b X A B& & T THEAM &=, =& 51%%)111,360 kg-hm-2, 111,450 kg-hm-2, {H]\

BB TSHARFRARRT, BAF X CK(N 0 kg-hm-2 P205 0 kg'hm-2 K20 0 kg-hm-2)755 it

248770.2) BHARSESHIEHARXMERE, T4(N 450 kg-hm-2 P,05 310 kg-hm-2 K;0 225 kg-hm-2)
MEMARSER T N126.8 mg- kg1, CKHRKH89.7 mg- kg-1; FEALFIHR AEXT 7 18 & BR B il v T B

BB FIEMERRE SR EHNEMCHEER, MHXREXH0.986, T4 SHER S HN23.3 mgkg!, CK

Bf&N18.6 mg-kg1.
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HrEE AL R K RE A, AR o K BBk Z KOK PR 1 g SR AL R R, TR K e AR
RIS EAE T . “ BRI RACHBUREL 51 RERORZ &, BURIHE R, 8 i 28 A
PER, SR T B T 32 Al E B R TR O D TR SR B IR BIZR G 1T KIS ™ BORICR s[RI R AR R T
WEK P HEAT R RERGAL , RS s 1 AE R AR o 52— St ARG BRI HE KOt AL B A (2 AR
(1o DN A= 3 0 A A RE, BRI AR, ™ 8 e o, I LA i A T SRR A L4
Muprs, RHILOK, BT EHERGE™, KEfHWIE, AMEEPRORAE, RImEsR A, JEk
IR, RGN e, SRR TN . BRI, IRATEE BRI, BB IE R ANIE
TE S 0 T2 A0 7 s A B T AR I TE, D IR A R I T i ) A P AR S AR
(/.

2. R E
2.1 R ERS1ED

RIET 2012~2013 4E7F 5 22 B g5 0l S GRS HE 4T (AL 4 44°17', ZR ot 85°49"), AR 135 g k]
+, FEFME T gL, R RTEE A B, HIEHMEE(0~30 cm)EEAFAL MR W 1. fEin T
A SR oA B R0 e sk e B K 87-5(Lycopersicon Liger 87-5) H A Tl 1 ER ST 7 TR AL
2.2. REZIT

RIG/NXTH AN 8.0 m x 2.4 m, /NXAEHABERIHES, /NXEHEE 50 cm SEBH KA, B k3745 s,
BANNXGE 2 28, (EREPR AL E S — TN G R, A B2 OSRE, EMERAT, 1T
PE 0.6 >K, FREE 0.3 m. RE/NIXEME 100 Pk, FIAEZERE AL N 5.5 Jitk. 556 A U A 1152 B 2 1
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J9, BHELLRE A, 200 N 0. 150, 300, 450 kg-hm 2 BEAE LABARBERE N, 2> i P,Os 0 105,
210. 315 kg-hm™?; FRJECABREREREN, 23 Ajit K,O 0. 75. 150. 225 kg-hm 2. {&#E = F Ik A [F 7K
F, FLHGETA 6 AN, R IRE T 7 AN, Hh b 3 5408 7 MALREC LA R, RIS IE R
It AT R S . BN ER 4 %, it 28 ANNX, BB EARECEL WL 2. =R IERE 100%
P LB e it A 7 SAE N T A A KR B A FIRY B e 3 BoE B AR AR K N, K S 4% K
FRVERR B AF BT 250 mP BEAT, /K RIS B REBR B . TEANE S W0 e i, 1 ARSI, 720,
KW BRI R AR

2.3. MEMB RS %

231 FFEME
FENN LA At e R, X RS BR AR AR GE 1 T RSBl &, BT ME, soadfoN
AL A B B

2.3.2. @RS

FEIN TR R, AN X BEHUEURE 15~20 ASEriE s R s, HIEE Tokmhse T, e
FAEIT IR, B 2R 0 o 284k, TEFT R R, $3E SAR i o i 7 ik, AT T AN R & 5 (GB10474-98),
Al M £ (GB6194-86),  HI ik A R 2 L (NaOH Hh i 52 V&) I 2

Table 1. Physico-chemical properties of the experimental field (0~30 cm depth)
72 1. BEARTIEFHIK5(0~30 cm)

45 Total 42T Total 4% Total AT K0 15 R P2Os

T"T H HeE
ﬁrﬂtfé r%r/gkzr)uc Potassium Phosphorus nitrogen Available potassium Olsen Phosphorus CECj(‘;:ﬁl%ol )
(K.g/kg) (P.g/kg) (N.g/kg) (mg/kg) (mgrkg)
36.30 19.45 1.266 1.791 260 33.45 304

Table 2. Different NPK fertilizer application rates
72 2. NETERLE KRGS

Ak 3R i P CK T2 T3 T4 T5 T6 T7

N kg-hm™ 0 150 300 450 300 300 300
P,0s kg-hm™ 0 105 210 315 105 210 210
K20 kg-hm™ 0 0 150 225 75 75 150

Table 3. Irrigation and fertilizer application rates

7= 3. AR RH L B>

I At L VR 1 2 3 4 5 6 7
L A %) 8 11 15 16 15 11 9
B SIBEE%) 0 15 20 20 20 15 10
Ao A3 A 9%) 0 20 20 20 15 15 10
BAE B A %) 0 20 20 20 15 15 10
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3. HRMEHh
3.1. FEIRHHE XM TEh~E% R

TERE FIAFF AR BEAS AL B BTG B E A GEAT I, BOP I E B N AW &, M 4 w51 T5
(7= B s £ 111,450 kg-hm 2, T3 T7 HI &4 7% 111,360 kg-hm ™ f1 110,595 kg-hm ™2, T2, T4, T6
(7= B 43 51 101,820 kg-hm™2, 102,975 kg-hm 2, 102,300 kg-hm™2, CK (17 & & AKH 92,760 kg-hm™2,
Xof 4% AL B IA) P AT S 2240 M, FE L = 0.05 K°F, T5. T3. T7 [MZEFALZE, T5. T3, T7 5T2. T4,
T6 (A1 ZE SR B W F K, 75 T2, T4, T6 AIEFALE, CK 5HEAMERB NEE. /£ L = 0.01 K
F, CK. T2, T4, T6 FIZERAEE, (HCK. T2, T4, T6 5 T5. T3. T7 =R EE. @il
ZEROTTHEN T3 E5 TT WA RENZES, SRR RN & /NX BIEAL 13957, R8s R n {5 A
. T5. T34 T7 LLXHHREE =735 20.15%. 20.05%. 19.23%, T2. T4. T6 LAt IR =735 9.77%.
11.01%. 10.28%. % 2005 4 h L& A F- PG M k% 0.25 Jo/ A it . &EAbs T2, T3, T4, T5.
T6. T7 437kt CK 3N : 2265 Ju/A bl 4650 Ju/ AL, 2554 Ju// b, 4673 o/l 2385 o/ AL,
4459 JUIAW. i A E B LR T 3 00 4 o B A B R RN R 423 700 1390 JT/A W, 3262
JUIN R, 4892 JUIA TR, 2186 T/, 3022 o/, 3262 JU/A . K, TS (il 2487 ST/,
T3 1388 JL/ AW, T7 IR 1196 JU/ AW, T2 FIEIN Y 875 JLIALL, T4, T6 IHIRN 4724 2339
JCIAL, 637 T/t NG S IR LLAE 538 T2, T3, T5. T7 MLk %12% 0.630. 0.425.
1.138. 0.367, T5 HMEEKN, XK T5 NP R KM —MEE . NSRS 54T, HT T2
AN it S P 4 7 3 T R B R g v, R LSO R, RAMER AT 1. T3(5 T7 AHIE)
MRERHE N T T5, X SR IR BRI 5200 = T5, 98 H T3 B S5 AERH OB HE (KT T5, Kk,
T3 %A T5 MG =2 s

ShEA 1 LRI A XA R A AE A Fe AR BE 5 7 B 2 (R R OR RIEAT /b, RA 1) CK ZEAN AR L T
PR RE 1K 3 92,760 kg-hm 2 1t B REE b SRR 8, o CK A= B 5 Uit T A B2 ) = AR EL AL,
5% BEACT He A FE, UL AR G =i & A ). 2) I8 T2, T3, T4 (At & 2 Ll #n
FARIISE R, ATAIEA AR SLR, b N 150 kg-hm 2. P,05105 kg-hm™2, T LA~ 9.77%; {E 45U
JIE B A AN AR A5 100 484 0t P R TG M A, 7 B vy, T 20.05% 24 7t N 450 kg-hm 2, P,Os 315
kg-hm™2, K,0 225 kg-hm2 i 7= 5 S 1 B, P BRAR 60 4 A Fr) it FF 2254 N 300 kg-hm 2. P,05 105 kg-hm 2.
K0 75 kg-hm 2 It 7= B 2RI ey, 18977 20.15%, ELAE T3 5 T5 (RO A i FH & vl 0 U 26 3R 56 v b 3
Table 4. Different fertilizer treatments of yield
=4 FRINIEM 8RN

FRR(AFIAE) PR (A T SR T A JEEHEAGTIA ) Sl OT/A) SRR

CK 92,760 + 7471cB

T2 101,820 + 6428bB 9060 2265 1390 875 0.630
T3 111,360 + 4735aA 18,600 4650 3262 1388 0.425
T4 102,975 + 5882bB 10,215 2554 4892 —2339 —0.478
T5 111,450 £ 5682aA 18,690 4673 2186 2487 1.138
T6 102,300 + 5886bB 9540 2385 3022 —637 -0.211
T7 110,595 * 6055aA 17,835 4459 3262 1196 0.367

The capital and small letter are significantly different at 1% and 5% levels respectively
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TEHPFENEREK, 3B ERT Ry 300 kg-hm 2. 3) 404 T5. T6. T7, 7E T5. T6 Jti% AL
— SIS BL (N 300 kg-hm™. K,0 75 kg-hm™?), HiEmEAE, SEGZE R, £ T6. T7 BB — 2w
1510~ (N 300 kg-hm ™, P,0s 105 kg-hm™?), $8ta8ifIEL, 7= & - . 56 B 70 SUIB AR R E i N 300 kg-hm™
Py e 7t P R, Tl I Pt ) 62 S L9 4l 2 B 25 IR 3R, 9 HL B AR e &l P,Os 105 kg-hm 2,
K0 75 kg-hm?, #fE bk 7:5,

3.2. AEIEBHEHEXS N TEHn & RAIRZ

TANLT A R I T A S R — T B R bR, BN R EAMRROPTAEIER, B W40
AL AR, REVER RS, RN E B, WEARRET), EEMREESETTAE2]. RIES
B 30~140 mg-kg " B E[3]. ARIGLE TR LA 2)1) CK & BTN 89.7 mg-kg™, T4 K& &E
BN 126.8 mg-kg ™. 2) AR S/ M B G AT 2R (S B S A At A S M AR g, e T IR A
AEMIAR S, ARSC REUA ] R = 0.965. 1 4 AE (it F A AR 40 R M A IR KIS R . 3) T2 7E A it 47
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Figure 1. The relations different fertilizer matches with yield of tomato
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Figure 2. The relations different fertilizer application rates with quality of tomato
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RERIIE DL, 386 A AR B nT (e A AL R T A, (HRCRA Wt S AL 2 . 4) J@id s #r T5. T6, 1E
BB T, WL SECE ML RN E TR, WHEEMIE—SUEoT, SGiasiexF
HHLLER MY A BEASAE -

A 8 R B R DL AT IR R 1 0 B RN, B T SR P LU P i T A R
MR, G ARER it EIE S B R R AR R ST AT E R S i, R E R IR EA [ ok SR SN T 4
25 T JU0 ) S FA) A5 1 [4] o IS 2 PR HE 1) T3 BT 3 S R & B R i N 0.37%, CK A &Ik 0.33%.
15 5%/KF R T3 SH e R B, He sz ARE. 2) =Fieebx nli e Raa — g mg
M), ZEORERH AR AT AT 37 i R 5 T o TR AE, B A RN, PIEE R A e, (H IR — e R
PR, LB 2 il A P 39 v T T B . IS 2 T DU . 3) mlvA MRS B S N B A O
i, MRAREON R=0.986. SHALKAHCRECN R=0.824, 5BALAIMIKERECN R=0.888, B %
BN, VEYESRER S ERAER N, FE R ATE B AE SRS B S, BRI RAKR, W
TR S BN T4 8 23.3 mgkg™', CK KN 18.6 mg-kg ™. 4) 7 5%/K°F_E, T4, T5[AZERA
B, T2, T3, T6. T7 MEFALRE, H5 T4, TS HERLHE, CK SHEAHERLNEZE, Y
B R TR AR

4. &L 511ie

T F T VEE S A T 0 T R R R AR R 9 S RO IR AE KT ARHE ) B — P E A, &
FRIN N FHAEARAE ORI |, e AMENTK, T R KK IE @ AR R R . ISk, n 3 (A T
PSR, 0 38 07 Ml C RO B A 5 — R AL SRR =, RN “ararak” [5]. fEEHF T
e At T K T R AT S AR . T AMTE HiBRP= &, KEERKEMEARN, e, 08 m e
FARIAS R, I LEAFE AL, R R 7R R, AME= & EAZE, IR R
RSN R I LA AR R E AT K, JEEARAE R RERA 8 AR RN
e it B T 36 VR IR o B AT SR, RS %, (2 IR, SRR R . 8 A
5 T5(N 300 kg-hm? P,05 105 kg-hm 2 K,075 kg-hm2). HIAERHEC b & it A B3 & T 00 T3 Sl e s,
PR IR ] 111,450 kg-hm ™2, M BFRLES /04T T5 455 2k i th 2 By, B A B EG O #E CK(N 0 kg-hm™ P,0s
0 kg-hm 2 K,0 0 kg-hm 24381 2487 76, L0 E 00 & B SH IR RIR MR s, T4(N 450 kg-hm 2 P,Os
310 kg-hm?K,0 225 kg-hm ) [IFE AL & & BN 126.8 mg-kg ™. T5 (94~ 108.1 mg-kg ', CK #x
1M 89.7 mg-kg ™ ZUIEFIAR FE X FT 3 5 R A S o TR, T3 RO AT 8 BR & e 0.37%;  ml ik
MBS RS N BV S, ML RBUAR) 0.986, T4 Al AMEMME S BN 23.3 mg-kg™t, T5 HIH]
RS BN 22.1 mg-kg !, CK HA% )y 18.6 mg-kg .

HE&mHE

SHTEE R SRR I E (R IR G 5 SR R D T ek LR S R IR E E BRI AT 200713),
TR BT BRI E 558 B B I T2 50 75 7K 75 AE R F 72 2009CB825101)
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