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Note:1, 2,3 represent the proportioning injector respectively.
V,valve.
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Fig. 1 Diagram of connection of the proportioning

injectors and main pipes
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Note: Mother liquor buckets of fertilizer include three buckets
(A,B and C). Two filtration systems are installed in front of the
pumps (P).
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Fig. 2 Working schematic diagram of the integrated

management of water and fertilizer
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Table 1 Working liquid parameters of fertilization in

each growing stage of strawberry

LR JE A A B g1

i) - Electrical Volume ratio of each
Period P conductivity bucket of fertilizers
/(mS + ecm™1) A:B
EAERIH
6.5 0.8 1:1
Beginning of the planting
SRIEH = BRI

First-flowering stage- 6.5 1.0 1:1

full-bloom stage
AR

Fruit-setting period

T AB FEEL T 5 BAE SR eh LR O .
Note ; Fertilization formulas of bucket A and B are in the results.

6.5 12 1:1
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Table 2 Element content of the leaves of strawberry pg <+ g™!

BERE It kg &S Samples of leaves
Nutrients 1 2 3
N 27 749 28 625 27 967
K 8 136 10 925 8 867
KETLEK Ca 5 328 7127 5794
Macroelements P 4796 6 813 5134
Mg 1922 2192 1990
S 1712 2147 1798
Fe 154. 17 226. 30 168. 72
Na 129.3 143.8 116.1
Mn 85. 61 117. 10 90. 12
ETE
Microclements Zn 34. 59 40. 67 36. 71
B 34. 36 42. 20 37.45
Cu 4. 685 6. 584 5.153
Mo 0.885 4 1.097 0 0.962 7

[l 2 B o R B AT T ) 0 B 4 s A P R B
TR BRI ZHORAR

HIZE 3 FPRYIERIEC T . 19 3 A7 AR KL B &
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2 7e R BRI R FP s A LR S B e &, B
X FEE 2 AET7, H N & 85T & H B, i
P.K.Ca &8I & i, MAMZEE 20 3
FEC T H, Ca & BT G LU PR XS HR B R . BEHH Ca
YERFRE R TR M EZ TR, B N.P. K SRR
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Table 3 Fertilization formulas based on leaf element in

water and fertilizer integration technology

B PRk Fi& Dosage/(g+m—3)
Types of mother -

liquor buckets Fertlizers B 1 BLJy 2 BJr 3
Ca(NO3 )2 21 840 29 220 23 760
KNO3 5 440 6 100 6 240
A NH; NO; 3 650 3 630 3 550

EDTA - Fe 180 180 180
MgSOy 9 610 10 960 9 950
KHz POy 21 500 30 550 23 020

H3zBOs 32 32 32

B MnSO; « H2O 85 85 85

NazMoQy + 2H2 O 4 4 4

ZnSOy « 7TH2 0 21 21 21

CuSOy + 5H20 10 10 10

C HNOs * /L 2.5 2.5 2.5

. x BURHE C #2 600 MRTHAR .

Note: * 60% concentrated nitric acid in bucket C.
x4 BEREAFPEZETE GEEF]

Table 4 Ratio of the major element in three fertilizer formulas

BEEE 1m BE HICE BT o Lo

Types of Total content Proportion of the elements/ %

fertilizer of l m3/g N P K Ca Mg
1 62 372 9.24 7.86 13.28 8.55 3.08
2 80 792 8.79 8.61 13.75 8.82 2.71
3 66 852 9. 22 7.85 13.48 8.67 2.97

2.2 WOy AR A E AU AR Y R R R LR
SSC Eb#

B 3 AT LU, B i AR L B HE A B
I 3 (P<<0.05) Bl 5 1 Al 3 it
MER RN B ERS TR 2 MET W ER &
(44. 42 t « hm H(P<0.05), FH 3 W B Em,>
48.93 t+ hm 2, B FHI A 1 0 48.60 t « hm * i
FXFHEAY 37.98 t » hm * ALY 3 MIELTT 1 2[R 22
SRR E(P>0.05),

MFE 5 T LIEH,3 FE MR T R&EE T
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Fig. 3 Comparison of fruit yield under

different fertilizer formulas
B w PR ERRECRE SRR R R B e
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Table 5 Comparison of yield components under

different fertilizer formulas

|3 PR BT T BRI TR R
Types of Average yield Fruit number Average single
fertilizer per plant/g per plant/ 4~ fruit weight/g
1 450.0+4. 4a 19.740. 9a 22.8+0. 9ab

2 411.343.0b 18.940.7a 21.840.7b

3 453.1+4. 5a 19.540. 4a 23.240. 3a

Xt R (CK) 351.7%2.5¢ 17.240. 6b 20. 41£0. 6¢c

EARNEFHRREREHE(P<0.05),
Note: The different lowercase letters in the same line mean significant differ-

ence (P<C0.05).

ME AT LUE B 1.2.3 iR T, R
SSC %t 2 5 T FRHE AR AR X A9 SSC(P<C0. 05) 5 H:
B BT 2 AR T MR T8 SSC |,k 13.66%,
HKCHEL T 1 AEL 7 3,{H 3 FREC 7 HEAE i SSC
BEERP>0.05),
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Soluble solids content (SSC)/%
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Fig. 4 Effect of the soluble solids content under

different fertilizer formulas
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Effects of Fertilization Formulas Based on Leaf Elements in Water and
Fertilizer Integration Technology on Yield and Quality of Strawberry

SHI Kun'? ,HUA Xin® ,ZHANG Yuntao"? ,WANG Guixia"* ,ZHONG Chuanfei’* ,DONG Jing'? ,CHANG Linlin"* ,SUN Rui'*
(1. Insititute of Forestry and Pomology,Beijing Academy of Agriculture and Forestry Sciences,Beijing 100093 ;2. Beijing Engineering
Research Center for Strawberry, Beijing 100093; 3. Beijing Bailey Agricultural Development Co. Ltd. ,Beijing 102211)

Abstract: To assess the formulated fertilization based on leaf elements on yield and soluble solids content (SSC) of
strawberry fruit. Strawberry cultivar ‘Ssanta’ was used as test material,, three kinds of fertilization formulas (FF
1,2,3) were obtained from leaf element analysis which was used to test the content of mineral elements of
strawberry leaves, Combine with proportional injection pump system in water and fertilizer integration, ¢ Ssanta’
was cultured and managed in greenhouse, The effects of the formulas were evaluated by regular testing for fruit
SSC,yield and yield components. The results showed that under the fertilization management of FF 1,2,3, total
yield,average yield per plant, fruit number per plant and single fruit weight of strawberry were significantly
higher than the conventional way (P<C0. 05). The total yield,average yield per plant and single fruit weight were
higher when used FF 3 than used FF 1 and FF 2, The SSC under FF 2 was the highest while there was no
significant difference with FF 1 and FF 3, The results indicated that strawberry planting fertilization was more
suitable to meet their own needs nutrients supply. The formulas of fertilization based on strawberry leaf mineral
element analysis was significantly increased the fruit yield and SSC, Multiple sets of proportional injection pump in
parallel ensured the balance of the fertilizer proportion and dosing accuracy which had the application prospect of
promotion, The method was more scientific and reasonable,

Keywords: Fragaria X ananassa Duch. ;leaf element analysis; formulated fertilization; yield; soluble solids; water-

driven proportioning injector
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