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Effects of Different Water, Fertilizer and Density Treatments of Drip Irrigation under Plastic Film on Yield and Quality of Process-
ing Tomato

CHEN Yu', MA Jie', LIU Yan’ et al
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Abstract
irrigation in Hetao Area, IVF1301 was used as the test material, with full irrigation (W), local recommended fertilization amount (F) and

(1.Bayannur Academy of Agricultural and Animal Sciences, Bayannur, Inner Mongolia 015000;
In order to find out the suitable irrigation amount, fertilization amount and planting density of processing tomato under mulch drip

one-time fertilization, and recommended planting density( M2) as the control, three drip irrigation water volumes (high water W1 100% W ,
middle water W2 75%W , low water W3 509% W ) , three irrigation water volumes (high water W1 100% W , middle water W2 75%W , low wa-
ter W3 50%W ) were set.The effects of different combinations of water, fertilizer and density treatments and fertilization methods on the yield
and quality of processing tomato under drip irrigation were studied by orthogonal design with three fertilization rates (high fertilizer F1 100%F,
medium fertilizer F2 75%F ,low fertilizer F3 50%F) and three planting densities ( M1 30 000 plants/hm®, M2 33 000 plants/hm’ and M3
36 000 plants/hm®). The results showed that under the same irrigation amount, fertilization amount and planting density, the purpose of high
yield, good quality and high efficiency could be achieved by multiple fertilization ;under the experimental conditions, the optimal yield combi-
nation of drip irrigation amount, fertilization amount and planting density was treatment 3) (W1F3M3) , followed by treatment 5)( W2F2M3) ,
and the corresponding yield of W1, F2 and M3 was the highest, which could be used as the optimal yield combination in production.
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Table 1 Fertilization amount of each treatment in growth period

kg/hm’

i IR s i) Xof B it A (R 22— W R — e TSR A ) A0 F AR (PR 2 WS — 1 R4S ) Fertilization amount of each treatment
Fertilization time Fertilization amount of CK Fl 2 F3
05-15 150-150-375 75-150-375 56.25-112.5-281.25 37.5-75-187.5
07-15 — 75-0-0 56.25-0-0 37.5-0-0
R2 EFPNENEFEKE

Table 2 Drip irrigation water volume of each treatment in growth period m’/hm’
IKF- 05-17 06-04 06-29 07-21 08-06 Bt
Level (EAELHT) (F1) (IFAEAERH)) CREEEII) (45R40) Total
W1 225 225.00 375.00 750.0 225.00 1 800
w2 225 168.75 281.25 562.5 168.75 1350
W3 225 112.50 187.50 375.0 112.50 900
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ANHEIEI S BRI B &t N XA SRR TR
sl T s 7E AL S AN, B A A IR B IR A R — B8 SR 5
10 J5T00 7 Tt a7 o e rb Al vk BB 1ok F TR 5
ASCIAE , F A2 A R AT WA e

1.5 FEESHT K Microsoft Excel 2010 #E47 808115,
SPSS 17.0 GEi 4575 22 03 H
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(WIF1M2) Ho ot FR— Uit I - 38 i 19 474.53 kg/hm? | 4
W 29.68% , 22 5 b 3 5 PR RS S ALEIE N 9.8 >, 3R 24.5%
25 5 35 R T S SR F N 0.49 ke, W 24.87% , 2% 5
F PRGN 0.53 kg, W4 26.90% , 2% 5 b 3 HARL E 1Y
J0.56 g, MaiE 1.15% , 25 55 1 25 5 T 14 R4 & 4 n
0.3 41, WiR 6.67%, 7 AN W3 FBAnsl £ & =1
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Table 3 Effects of different fertilization methods on yield and quality of processing tomato

Ay e HARRRTAOAREL  BABRATAR T BAMRRE ML Prai i AR FRAALR AN
2/ F Number of Commercial Fruit weight e Equivalent By Lycopene
Fertilization . . L Single fruit . :
thod commercial fruits  fruit weight per plant weight // output7 Soluble solid content
me per plant /4~ per plant // kg ’ kg/hm” content // % mg/kg
— KA One time fertilization 40.00 b 1.97 b 1.97 b 48.54 a 65 604.00 b 45a 1147 b
AR URIHENE Fractional fertilization 49.80 a 2.46 a 2.50 a 49.10 a 85 078.53 a 4.8 a 1214 a

TE : [RSNGB R AN [ ab 3] 22 5 2 (P<0.05)

Note ; Different lowercase letters in the same column indicated significant difference between different treatments( P < 0.05)

22 AESEXNMIEBMmENZM  AFFHEKE G
SRR 2 B A XN T3 it s s W3 4, ik 4 ]
WL AR A B, LU 3@ (WIF3M3) (1 Bk i SR AU
TR, oM 65.98 A~ A Ho Al Ab A T 13.98 ~ 25.78 A~ AL BEO)
(W3F3M2) Y SRRk gt SR AR SR i R a0 0k
3.19 kg.3.24 kg .63.05 g, B AL 5373 fim 0.28 ~1.17 kg,
0.26~1.14 kg 1 6.17~19.41 g, Fr& 7 RALTHI ALAY AL
PG (WIF3M3)  4b ¥ G (W2F2M3) , 43 51 & 111 310.00,
107 170.00 kg/hm® , {55 Ho Aty b FR 7 AR TA S B K-

23 FAEAEXMIFEMERERIRRAZE AR
THE K B it S A 20 8 L5 o T 2 A A 1 DR R I
HIRZ WA WL % 5. Fr 3 5 T, AE Br A b BE P LA AR BEOD

(WIFIM1) 5B 8 2, ol 8.33 4 i Hifth b ¥ £ 0.33 ~
1.66 4~ A G (W2F2M3) A kR & e i, o0 86.33 em, # HiAh
Ab3EE 7.0~17.5 em, ZbFEG) (W2F3ML) (1 0] i35 1 &9 &
TR, N 5.5% BN B 0.4~0.9 43, 5B
AN H A A FE 2 57 55 AbFRQ) (WIF2M2) (3 AR 4T 5 5
e H, 4 128.6 mg/kg, BHABAL S 7.2~22.9 mg/kg, HERAL
HEFEFROIMY H A b2 5 2
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Table 4 Effects of different treatments on the yield of processing tomato

THHEK i - e e i R ] > Prar
PO Bl e I L Y
Treatment irrigation ertilization Plant?ng commercial fruits fruit weight per plant Smgle fruit output

water amount density per plant /4> per plant // kg kg weight /g kg/hm*

@ W1 F1 M1 49.80+5.20 ab 2.46+0.41 a 2.50+0.40 a 48.54+4.09 a 65 760.40+13 576.50 a
@ W1 F2 M2 40.20+10.20 b 2.02+0.58 a 2.10+0.53 a 47.48+4.64 a 98 640.00+32 990.80.00 a
® W1 F3 M3 65.98+0.23 a 2.84+0.77 a 2.89+0.81 a 43.64+12.11 a 111 310.00+7 229.46 a
@ w2 F1 M2 47.90+0.10 ab 2.13+0.30 a 2.19+0.32 a 44.99+7.26 a 81 642.00+10 733.90 a
® w2 F2 M3 50.30+5.70 ab 2.91+0.86 a 2.98+0.88 a 56.88+11.90 a 107 170.00+44 853.20 a
© w2 F3 Ml 49.40+3.40 ab 2.43+0.25 a 2.47+0.23 a 49.49+0.77 a 62 940.00+22 486.00 a
@ W3 F1 M3 44.00+6.00 b 2.06+0.33 a 2.10+0.32 a 47.14£0.26 a 75 456.00+15 884.40 a
W3 F2 M1 48.50+10.50 ab 2.62+0.56 a 2.63+0.55 a 54.36+0.46 a 74 910.00+16 928.10 a
©) W3 F3 M2 52.00+4.00 ab 3.19+0.34 a 3.24+0.29 a 63.05£10.46 a 86 856.00+25 574.60 a

TE [RSNGB 3R AN [ ab B ] 22 5 1 3 (P<0.05)

Note ; Different lowercase letters in the same column indicated significant difference between different treatments( P < 0.05)
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Table 5 Effects of different treatments on plant characters and quality of processing tomato

e S, . I . n] s S Y e LR A=
Drip irrigation Fertilization Planting Plant height
Treatment water amount amount density nuT\ber em content content
| % mg/kg
@ W1 F1 M1 8.33 76.33 4.80+0.10 b 116.70+2.10 b
@ W1 F2 M2 6.67 79.33 4.60+0.20 b 128.60+3.90 a
® W1 F3 M3 8.00 74.50 4.80+0.10 b 118.10+1.90 b
@ w2 F1 M2 7.67 68.83 4.80+0.10 b 107.40+2.10 ¢
® w2 F2 M3 7.67 86.33 4.60+0.20 b 120.90+3.30 ab
©® w2 F3 M1 8.00 71.50 5.50+0.20 a 105.70+0.00 ¢
@ W3 F1 M3 7.50 70.33 5.10+0.10 ab 117.80+1.10 b
w3 F2 M1 7.67 73.83 4.90+0.10 b 116.30+2.90 b
©) W3 F3 M2 7.17 76.00 4.80+0.20 b 121.40+2.50 ab
TE : [RIFANRING B3R AN [ ab 3 ] 22 57 1 35 (P<0.05)

Note ; Different lowercase letters in the same column indicated significant difference between different treatments( P < 0.05)
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Table 6 Significance of various factors on yield and quality of processing tomato

LY STHRRE S

LBR R

3 2 _ o NAY <H—Q
iz Numberof  gRE  THRECPRE g gppe g DR WK
- commercial Commercial . & Equivalent  Branch Plant UV A H
Factor . L weight per fruit . Soluble solid ~ Lycopene

fruits per fruit weight ] ioh output number height
plant per plant plant weight content content
T K i Drip irrigation water 0.937 0.120 0.903 0.911 0.980 0.213 0.207 0.080 0.018"
i It Fertilization amount R . R R . X . . 0.007
i Fertilizati 0.362 0.205 0.285 0.297 0.518 0.592 0.095 0.187 o
FPHE% E Planting density 0.321 0.448 0.301 0.204 0.342 0.593 0.492 0.422 0.050"

e FORZEF B (P<0.05) , » » FORZERMPE (P<0.0L) o HEKER) A HEE df=2, JENLIEAY A i BE df =2, FRRERE IR I I df=2
Note: * indicated significant difference( P < 0.05), # * indicated extremely significant difference( P < 0.01).The degree of freedom of drip irrigation water
quantity df = 2 the degree of freedom of fertilization df= 2,and the degree of freedom of planting density df= 2
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Table 7 Average and range of total yield of processing tomato under

Wit 5L

IFFEAE AR WAL T 2T M DA T2
SEMRAR K, M HE— W it IS, 70 U i JIES 6 8% 346 o o i =
19 474.53 kg/hm” , 33 1 29.68% ; BARRLT SEAEUH I 24.5% , ¥
AH i R L 24.87% ; BRI HEIE i 26.90% , FUR I

different levels of various factors kg/hm 1.15% , ATV Mk [ 400 4 S A I 6.67% , T4 41 22 4 T Ht I

g Tk B i P 5.84%  HHI AT UL AR I St RGN St R 2 HE 25 1 59
Ttem p 1rrigation ertilization Planting L .

water amount density URHEAE BE IR 2 =L B e Ak H Y

2' o1 903.47 74286.13 67870.13 LR IR JIE LA PMFIRINE T AL R e A

) 8 3917.33 93 573.33 89 046.00 g NG = NN IS

p B o oo oo PR, IRBOARF FRMEA RE ARt R IR 3 /A

R 12 829.47 19 287.20 30 108.53 77 A NG (WIF3M3)  HYCH LG (W2F2M3)
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Table 4 Effects of different treatments on the agronomic traits of pepper seedlings cm
b5 ] S g 24
Treatment code Plant height Leaf Length Leaf width Stem diameter
T, 13.73+0.06 de 5.51+0.34 ¢ 2.40+0.02 e 0.28+0.00 ¢
T, 13.78+0.15 de 5.15£0.03 d 2.30£0.02 f 0.26+0.00 d
T, 14.31£0.25 be 5.77£0.17 ¢ 2.48+0.01 cd 0.29+0.00 ¢
T, 14.57+0.24 b 6.14+0.00 b 2.53+0.01 be 0.31+0.01 b
T, 15.26+0.09 a 7.06+0.13 a 2.65+0.02 a 0.34+0.00 a
T, 14.29+0.08 be 5.75£0.15 ¢ 2.45+0.01 de 0.28+0.00 ¢
T, 13.43£0.46 e 6.46+0.27 b 2.57+0.02 b 0.32+0.01 b
T, 14.32+0.31 b 6.38+0.27 b 2.60+0.01 b 0.31+0.01 b
T, 13.92+0.22 cd 6.82+0.16 a 2.57+0.11 b 0.32+0.01 b

LE : RIS NG TR TE 0.05 KF-28 5 B 3%

Note ; Different lowercase letters in the same column indicated significant differences at 0.05 level
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