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Influence of Different Fertilization on Phenotypic Data of
Greenhouse Tomato in all Growth Periods

WANG Liyan' ZHU Mengting' LI Li' WANG Haihua'"

(1. Key Laboratory of Modern Precision Agriculture System Integration Research, Ministry of Education
China Agricultural University, Beijing 100083, China
2. Key Laboratory of Agricultural Internet of Things, Ministry of Agriculture, Yangling, Shaanxi 712100, China)

Abstract: Phenotypic data of plant can reflect the growing of crops, which is one of great significance to
guide the integrated water management. In order to study the effect of different fertilization strategy on
growth of greenhouse tomato, the common small tomato (Jade) was selected as the research object due to
suitable for greenhouse planting. Four kinds of different ratios of water soluble fertilizer were set up to
affect the tomato growing. During the test, phenotypic parameters of tomato were collected respectively
under the different fertilization levels, including plant height, stalk diameter, number of internodes,
number of inflorescence, fruit production and so on. ANOVA single factor analysis method was conducted
to analyze the experimental data. The results show that tomatoes with different ratios of fertilization have
significant differences. Among which, the tomato plants with high fertilization level get the best
production, and normal fertilization level is fit to plant growing with the largest single fruit weight and
remarkable economic benefit. At the same time, the growth and fruit yield are more obviously distinguish
than the relatively small amounts of fertilizer and no fertilizer. The multiple factors regression with fruit
number, height, number of internodes, number of inflorescence and yield were introduced to analysis
parameters effective and the best determination coefficient R* is 0. 965. The significant differences order
is fruit number, plant height and number of internodes, number of inflorescent. The results of experiment
show that the normal level of fertilization is best for growing, and the phenotypic data can provide
reference for the establishment of irrigation strategies of the greenhouse tomato growing with fertilization
equipment.

Key words: greenhouse; tomato; fertilization levels; growing condition; plant phenotypic

ek B 2017 -07-16 &R HH. 2017 -11-19

BEEWA: BERAARFEESTHE (31301240 ) Frfe k784 |l #7165 9 8 5 5% 5 % 7 i 4 51 H (2017A10T - 02)
TEHE® A EmME(1994—) Lo it EENF ARG BT, E-mail: wangliyan@ cau. edu. cn

BEIEE: £l (1976—) 5 @R, WL, FENFRAE LTS, E-mail: whaihua@ cau. edu. cn



322 & o Bl B ¥ iR

2017 4

5l

BE it FE 25 2 AR A AR b 2B 7y — 4 T 2
G o B IR LR FE 25 OF 16 R R R L 78 B ARl A
WIRL AR TR H R B R G5 BB H R 1
S4T30 3 /K N 45 W 98 v AR, Bt Pl 2 23
FEHEIN . T FE K VU B, T Al K T SR R B
K o R A o U e A 7 T T B SRR AR, K
AT R DRI, Tt i S AR B K A )
SR T A Ml Bk v T R R I o R Sk —
A A 0 D7 X S 7 K 26 45 ok 3k [ A5 B SIZ B
JAE T F) 20 4l 90 AE AR, T UG E TR H B LT .
Ao T 38 1142 5 A My JIE K K S5 R i 780 it JES 9 3y
2 K — A fb TR b R R A K Bk e T
SRR B 8 1 MK 4 A R4 1 B AL
E 2R SRS 20 AL I 2 7K, 76 25 VWt I ok 43 #4 T) i
i I3 43, B T R FE K I R T N 2 A, A IR
Bk AT ET B, KR A R B R
Rl 2 R R R, (U ol T 7 SR K AE
PR, B 2 2 A KRB A, K R
5t PRI S B IE — VR AL B 4 11 Sl 0, BF S04
BT AR KIE&E T e KSR EEs" .

WK S — 5 1 0 19 A KR 0 558 5, PR ok
R AR K 9 F 2 BT L 43 9 A R R iF 2
BERFRAE S B G 5 S8 3 A7, Hop A IR
TiE 25T bk B ZEHL L i R B S B
AR 2 B0 (45 Rl R %6 8RR BE AT B 45, 5 A R AIE
SR AR T TR T H A R A e D R
A PR AE — 5 BR B 45 1 R 32 B R i MRS AE 14
R R R A A AR K A A R R B AT
FAE, TR, AT 4 Bk SR SR AR

T i S V5 AL 5 I B SRR, TR K
R MR Z K, i Rk o R 6 T it e
RORFFEAR 2217 ) (3 32 4 v T LA A 77 5
S B AR K B RS A BF 5T 1, ZH0E R TEY 4%
R, 1 2 0 445t BT 7 T A 4 2 A S 7=
(6 R o DL EBFSEBEA FEBR B4 B B I X A
WK B 3 S B L IE T R AR W 1K I SR, X
L4 2 00 (39 K DG R 8 P e /b o AR SO it JE W 3
% 2 BB 0 5, 8 ALK IETRE LG, LA S S 3
T K 340 2 5 110 7K L 8 A2 28 5 S

1 RS H®

L1 BB S5HE=E
I8 SR T A T i o o A R AR PR O I PR AR R
PR RBUN B | SR b 21 (i T _E A 4 8

il

RO R BE IR AN G 2R TG o 1
Sy b E ARl R A B S AR R 2 B B T H OB R
o SRR T3 X E R, M b RCE P Y R
. FRAEATEEAIRRE]EE X 0 20 em PR32 BRI 4 I
IR L 3 27 BRA RO BIE TN G0 TR IEAE B 5
T AR AR B B 0 i B8 T 4 A RK
PR NEHE BE B, HAA 2R 1 P AERE R G iE
(Lm0 Al TREEARA B2 w SR A i SR AT, it
REF ST HEB D 1t KRN 2 JUR O IR A BLE

F1 FEEREKE
Tab.1 Planting fertilizer level

) BN E/ B Z i it/ FA K
Jiti JE 7K SF- "
(L-#71) (L-#f71) Fof b R/ R
I 0.2(7) 0.4(/K) 5
| 0. 1(IEH) 0.2(IE&) 7
] 0.2 () 0.4 () 9
v 0.4(IEik) 0.6 (LK) 6
x2 B8RS
Tab.2 Fertilizer elements
KETTHE T HE
E2is Pitk/g Es B/ g
Ca(NO,), 900  EDTA —2NaFe 30
KNO, 650 H,BO, 2.86
MegSO, 375  MnSO, -4H,0 2.13
KH, PO, 100 ZnS0,-7H,0 0.22
NH, H, PO, 50  CuS0,-5H,0 0. 08

(NH, ) (MO, 0,, CuSO0, -4H, 0 0. 02
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Tab.3 Difference of influence of fertilization stress on tomato phenotype data during different periods

fgbr MEAEKE 03-16  03-23 03-30 04-06 04-13 04-20 04-27 05-04 05-11 05-18 05-25 06-01
I 34,22 42.71"  49.75"  64.69" 82.60°  89.38" 101.14" 117.91° 126.82% 129.38" 130.78" 138.06"
N Il 34.79°  42.51*  53.01° 67.28" 85.21° 96.07° 100.68° 113.81% 119.93" 126.26° 128.77° 133.46"
e i 37.96  46.35"  53.62° 69.68" 85.14° 95.83° 104.53% 118.79* 127.97" 132.70° 133.88° 134.98"
I\ 35.78"  42.10°  49.55"  67.48" 83.68* 92.51* 97.10* 106.67* 113.39* 121.90* 123.90" 127.65"
I 5.90°  7.46*  7.51° 8.16" 8.37*  8.99*  9.94*  9.00°  9.65*  9.34" 10.18*" 10.05*
i I 5.77°  7.03° 7.21° 8.31° 8.23" 8.73°  9.26° 8.52° 8.40° 8.21° 8. 60" 9.58°
I 6.64*  7.73*  8.11° 8.58" 8.68*  8.87°  9.36" 8.45*  8.82"  9.84"™ 9.59* 9 29°
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I 7° 10" 12" 15" 18" 20" 220 25¢ 27 28°" 29" 30
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Tab.4 Difference of influence of fertilization stress on fruit
e 8t s R LS R
K mm mm ¥ Bi/g U/
34.37%  32.46" 1.06" 23.49" 204.02° 7.45°
33.50°  33.29°  1.00" 22.34* 273.20° 7.19°

34.31"  33.53*  1.02" 23.58" 253.28* 7.77°
33.80" 33.43"  1.01" 22.99* 289.11* 7.53°
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Tab.5 Regression analysis coefficient

o A B 10 B
REFHR — 7 — — - " —
A REH Bz Pz AR R Pk e IV 8 5 EH
0.943 -360. 525 10. 793 0 23. 662 0 0 0 0 0
0. 946 521. 805 26. 234 0 0 0. 126 0 -1.997 0 -11.705
0.952 —-152.216 24.351 0 8.399 0 0 0 0 8.752
0. 965 25.546 24. 561 0 0 8. 455 0 —-1.631 0 —-6.496
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